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INVOLVEMENT OF SPINAL MECHANISMS IN CCl4
INDUCED ACUTE LIVER INJURY

By
I. Szlamka, J. Menyhart and J. Somogyi

FIRST DEPARTMENT OF MEDICINE AND EXPERIMENTAL RESEARCH LABORATORY,
SEMMELWEIS UNIVERSITY MEDICAL SCHOOL, BUDAPEST

(Received October 30, 1972)

Division of the spinal cord in the thoracic region performed 2 hours before ad-
ministration of CC14 was found to modify the typical hepatotoxic effect, as reflected
by full preservation of lysosomal integrity, by the absence of hepatocellular necrosis
and by less fatty degeneration, with no increase in the plasma-free fatty acid level.
After chordotomy at the cervical level, fatty degeneration of the liver remained absent.
Administration of CC14 4 days after chordotomy was followed by typical hepatotoxic
manifestations. The results of the study fail to link up the modifications produced by
the intervention with changes in body temperature or with factors involved by absorp-
tion and transport. It may be assumed that the spinal centres play a part in the pro-
duction of liver injury.

Calvert and Brody were the first to draw attention to the involvement
of the spinal centres in the production of CCl4induced liver injury. These
authors, after having divided the spinal cord, studied the effect of CCI,, on the
mitochondrial enzyme system and on the microscopic structure of the liver,
and found a significant modification of the liver injury (Calvert and B rody
[4]; Brody et al. [3]). Other workers (Larson and Plaa [7, 9] Larson
et al. [8]) attributed the modification in the CCIl(-induced liver injury
consequent upon chordotomy to a fall in body temperature rather than to
nervous mechanisms.

In view of the controversial nature of the subject, we intended to ex-
amine it by testing some parameters other than those studied by earlier work-
ers, thus, the changes in lysosomal integrity, in lipid metabolism and in the
microscopic structure of the liver, these being regarded as suitable indicators
of hepatotoxic injury. Chordotomy was performed at the thoracic and cervical
levels, and the modification of the CCl4-induced abnormal reactions were stud-
ied in the first hours and a few days after the intervention. Body temperature
was registered throughout the entire period and the fate of CCl4was followed up.

Material and methods

Home-bred albino rats of either sex weighing between 200 and 250 g, were studied. They
were kept on granulated rat chow which was allowed ad libitum until the night preceding the
experiment, then food was withdrawn with regard to the measurement of plasma-free fatty
acids.

The spinal cord was divided at the level of the 4—5 thoracic or the 6 —7 cervical ver-
tebrae under 4 mg/100 g intraperitoneal pentobarbital anaesthesia. The wound was sprinkled
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2 I. SZLAMKA et al.

with penicillin. In the further course of the study the bladder was emptied daily by pressure
on the vesical area. Protection against infections was provided by daily intramuscular injec-
tions of tetracyclin.

The chordotomized animals were kept at 18 to 20°C temperature. In one of the groups,
rectal temperature was checked daily with a mercury thermometer.

CC14 was introduced through a stomach tube. After decapitation of the animals, their
blood was collected and their liver excised for study.

Total, bound and free lysosomal acid phosphatase activity was estimated inliver homog-
enates by the method of De Duve et al. (De Duve et al. [6]; Wattiaux and De Duve
[i5D).

The lipid content of the liver was determined by gravimetry (Weil and Stetten [16];

Payne [11]). For the measurement of the plasma-free fatty acids, the method of Dole and
Meinebtz [5] was used.

CCl4 concentration in the liver was estimated by the method of Recknagel and Litteria
[13]. Histology of the liver was studied after haematoxylin-eosin staining by light microscopy.

Each group included 10 animals. The effect of CC14 administered in doses of 0.25 ml/
100 g and of 0.5 m1/100 g by the oral route was studied with reference to normal controls. The
animals were decapitated 24 hours after CCl4treatment. In one group the spinal cord was di-
vided in the thoracic, in another group in the cervical region. CC14 was administered 2 hours
after the intervention, and the parameters referred to above were examined 24 hours later.
In a further group, CC14 was administered 4 days after the intervention, and the metabolic
changes were studied 24 hours later.

A separate group was set up for the continuous registration of rectal temperature under
the influence of CC14 administered 2 hours and 4 days after spinal cord division.

In additional experiments CC14was administered orally 12 hours after chordotomy and
the concentration of CCl4in the liver was estimated 1.5, 3, 6 and 9 hours later.

Results
a) Lipid metabolism

Twenty-four hours after CCl4 administration, a 120% increase in the
plasma-free fatty acid level was demonstrable, as compared with the normal
controls (p -< 0.001) (Fig. 1A). Twenty four hours after thoracic chordotomy,
there was a 100% increase in the plasma free fatty acid level (p <[ 0.01). If the
CC14 was administered 2 hours after chordotomy, its plasma concentration
failed to rise above the value found in the chordotomized group (p < 0.2).

On the fifth day after thoracic chordotomy the plasma-free fatty acid
level was normal (Fig. 2A). If the CC1l4was administered 4 days after chordo-
tomy, the typical increase was demonstrable at 24 hours; it corresponded to
70% as compared to the former group (p <[ 0.01).

As compared with the normal controls, CCl4produced a 2.5-fold increase
in the lipid content of the liver by the end of 24 hours (p < 0.01) (Fig. IB).
24 hours after thoracic chordotomy there was a 25% increase in the lipid con-
tent of the liver (p <[ 0.05). If the CC14 was administered 2 hours after the
intervention, the rise in hepatic lipid content corresponded to 45% (p *< 0.05)
with reference to the chordotomy group, i.e. to 25 per cent less than in the
case of CCl4 administration to unoperated rats (p <[ 0.05). If the spinal cord
was divided in the cervical region, CCl4 administered 2 hours after this inter-
vention failed to produce any increase in the total lipid content of the liver.

By the end of the fifth day after thoracic chordotomy, the lipid concen-
tration in the liver returned to normal values (Fig. 2B). Administration of
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INVOLVEMENT OF SPINAL MECHANISMS AND LIVER INJURY 3

CCl14 on the fourth day after this intervention resulted in a more than 2.5-fold
increase in lipid content of the liver (p <[ 0.001) by the end of 24 hours, which
thus corresponded to the value produced in the unoperated animals. On doub-
ling the dose of CCl4 under these conditions, a further increase amounting to
thrice the normal value (p <C 0.001) was demonstrable. In other words, in
these doses too, the toxic agent produced a similar effect in the operated and
unoperated animals.

I 1 normal
1 0,25 ml CC14/100 g b.w. 1 total
i 3 thoracal chordotomy 2 free
I°0°l CClp 2~ after the thoracal chordotomy 3 bound
CClg 2h after the cervical chordotomy 4 bound /free
A B C

Fig. 1. Hepatotoxicity of CC14 administered 2 hours after chordotomy

b) Lysosomal changes

Twenty-four hours after thoracic chordotomy, lysosomal acid phospha-
tase activity was normal (Fig. 1C). In normal rats, CCl4 produced an 80% in-
crease in free activity (p < 0.01), a 35% decrease in bound activity (p m< 0.05)
and a 65% decrease of the ratio-bound activity/free activity (p < 0.01).
Strikingly different values were noted if the spinal cord had been divided in
the thoracic region 2 hours before the administration of CC14; as there was a
45% decrease in free activity (p -< 0.01), a 35% increase in the bound activity
(p < 0.01) and a 2.5-fold increase in the ratio-bound activity/free activity
(p < 0.0001). If the spinal cord had been divided at the cervical level 2 hours
before CCl4 administration, the enzyme activities as well as their localization
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Cn normal

Qifl. 0,25 ml CClg 11009 b.w

ES thoracal chordotomy 1 total

Pési 0,25 CClg/100g b.w, Adays after the thoracal chordotomy 2 free
0,5ml CCl4/100g b. w. 3 bound

E%A 0,5ml CCl4/100g b.w. 4days after the thoracal chordotomy A bound/free

«eR m

1234 1234 1234 1234 1234 1234

free fatty acid lipid content .
of plasma of the liver acid phosphatase
A B C

Fig. 2. Hepatotoxicity of CCl4 administered 4 days after chordotomy

tended to shift still more to the values found in the normal controls. In par-
ticular, as compared with the CCl4-treated normal animals, there was a 40%
decrease in free activity (p 0.02), a 50%-increase in bound activity (p <
< 0.01), and a 3.5-fold increase in the ratio-bound activity/free activity (p

< 0.001). Administered under these conditions, CC14 thus leaves lysosomal
integrity unaffected.

By the end of the fifth day after thoracic chordotomy, there was likewise
no alteration in the lysosomal acid phosphatase activity (Fig. 2C). With re-
ference to this group, CCl4administered 4 days after the intervention was found
to produce the following changes by the end of 24 days: a 20% decrease in
total activity, a 25% decrease in bound activity (p < 0.05) and a 35% de-
crease in the ratio-bound activity/free activity. Compared with the correspond-
ing, CCl4-treated controls, there was a 25% decrease in free activity (p < 0.05)
and a 40% increase in the ratio-bound activity/free activity (p <| 0.05). Though
in this group the alteration in the localization of acid phosphatase was less
marked, there was a definite fall in activity. Administration of CCl4in a dose
of 0.5 ml/100 g 4 days after chordotomy resulted in an 80% increase of free
activity (p < 0.01), a 30% one in bound activity (p < 0.05), and a 60% de-
crease in the ratio- bound activity/free activity (p 0.01) by the end of 24
hours. As compared with the effect of 0.5 ml/100 g of CCl14 in normal rats,
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there was a 40% increase in bound activity as well as in the ratio-bound activ-
ity/free activity (p < 0.05). Thus, in this case, the alteration in the localization
of lysosomal acid phosphatase was more marked, yet its total activity re-
mained unchanged, it fell in the normal range.

¢) Microscopic appearance of the liver

Twenty-four hours after oral administration of 0.25 ml/100 g of CC14
the histological appearance of the liver was marked by hydropic, vacuolar de-
generation, pycnosis, dystrophy and acinocentral necrosis.

Twenty-four hours after division of the spinal cord in the thoracic region,
pycnosis, nuclear changes and peripheral infiltration were found in the liver.

If the CCI, was administered 2 hours after thoracic chordotomy, the liver
still exhibited signs of pycnosis and nuclear changes but no necrosis. The mi-
croscopic alterations were likewise confined to pycnosis and slight nuclear
changes when chordotomy 2 hours before CCl14 administration was performed
at the cervical level.

By the end of the fifth day of the division of the spinal cord, the only
histological change was a minor pycnosis. If, however, CCl4was administered
4 days after the intervention, in the liver hydropic and vacuolar degeneration,
pycnosis and acinocentral degeneration ensued by the end of 24 hours.

Thus, CC14 produces no hepatocellular necrosis if administered within
the first hours after chordotomy, but it produces definite hepatocellular necro-
sis if administered 4 days after the intervention.

d) Body temperature

By the end of 2 hours after chordotomy, there was a considerable fall
in body temperature (approximately to 30°C), followed by a further decline
(to 28°C) after the administration of CCI ( (Table 1).

Table |
Effect on rectal temperature of CCIt administered 2 hours after thoracic chordotomy
Rectal temperature (°C)

2 hours after

operation, before 3 hours after 20 hours after
administration of admlnlcstmrzﬁuon of ad’gp'égi'on
1 30.2 29.2 38.4
2 31.8 32.0 28.6
3 31.0 30.8 32.2
4 28.0 31.4 28.0
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By the end of the fourth day after chordotomy, before CCl4 administra-
tion, the temperature rose to about 32°C but after administration it decreased
again to about 30°C (Table 11).

Table a

Rectal temperature during the first 5 days after thoracic chordotomy, with CCI4 administered on
4th day

Rectal temperature (°C)

Day of inter-

vention ' ? R
| 31.6 34.0 34.2 33.4 33.0 31.2
2 32.0 30.0 29.8 31.6 31.8 29.2
3 32.0 32.0 32.6 33.2 32.6 28.8
4 32.8 32.2 33.2 32.8 324 30.4
5 33.6 33.2 33.8 34.2 33.2 30.2

e) C 04 concentration in the liver

In unoperated rats treated with CC14, the peak concentration in the liver
was observed between the 3rd and 6th hour after administration (Table III).
In chordotomized animals, high CCl14 concentrations were demonstrable 1.5
hours after administration; the CCl4 level remained high for 6 hours but de-
clined thereafter.

Table 111
Hepatic concentration of orally administered CCI4 in unoperated and
in chordotomized rats

Time after QCl4 COcontent re/g Uver

adminisration Unoperated rats Chordotomized rats

160a 1240
1.5 hours 320 480
200 1200
1000 760
3 hours 960 1120
840 880
1160 1800
6 hours 1440 840
920 440
380 420
9 hours 560 540
640 340
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Discussion

The first hours after division of the spinal cord are marked by spinal
shock and by paralysis of the spinal centres inferior to the level of division
(Morin [10]). These centres may well affect the production of liver injury,
and this accounts for the finding that if chordotomy is performed 2 hours before
CC14 administration, the characteristic liver injury remains absent.

In the course of time, the spinal centres gradually resume their function.
This is probably the reason why the hepatotoxic reaction proceeds unhindered
if the toxic agent is administered as late as four days after chordotomy, al-
though the lesion of the long tracts has remained unchanged. It is therefore
evident that the failure of CCl4 to produce hepatotoxic damage in the early
phase after division of the cord is due to a paralysis of the spinal function
rather than to interruption of the long tracts.

Minor alterations in lipid metabolism were demonstrable 24 hours after
chordotomy in the control animals as well. One of the changes was a slight
rise in the total lipid concentration of the liver, due in all probability to the
fall in body temperature. Brauer et al. [2], studying the influence of hypo-
thermia on liver function, have found a slight fatty infiltration of the organ
as a result of the fall in body temperature. The other remarkable alteration
observed in the present study was a rise in the plasma-free fatty acid level
24 hours after chordotomy. Considering, however, that the animals had no
food at that time, the elevated plasma fatty acid level may he attributed to
fasting which has been found to act in this way independently of any nervous
mechanism (Pinter and Pettec [12].

The degree of fatty infiltration caused by CC14in the liver depends on
the level at which the spinal cord has been divided 2 hours before. The cause
of this is probably that in the case of thoracic chordotomy the innervation
of a large mass of fatty tissue is spared so that it may provide the necessary
amount of fatty acids for fatty degeneration. On the other hand, division of
the spinal cord at the cervical level affects the nervous supply of practically
the whole fatty tissue, thus blocking the mobilization of fatty acids necessary
for the infiltration. As a result, fatty degeneration remains absent. Chordo-
tomy in the thoracic as well as in the cervical region takes place above the level
of hepatic innervation. Therefore, eventual hepatic mechanisms do not seem
to account for the changes in lipid metabolism, the less so, as the part played
by the sympathetic system in the regulation of the lipolytic processes is a
long-established fact (Beznak and Hasch) [1], and the primary sympathetic
centre of this mechanism is situated in the spinal cord.

Our results indicate that after chordotomy, absorption of CC14 from the
intestine proceeds normally and its transport to the liver is even more rapid
than in unoperated rats. These factors having remained unaffected, any in-
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volvement of absorption or transport factors in the preventive effect of chor-
dotomy on hepatotoxic lesions can safely be ruled out. Since the toxic agent
reaches the liver, any possible part played by haemodynamic factors in the
prevention of hepatotoxic lesions can also be excluded, since in the case of a
haemodynamic involvement, the blood supply to the liver would have had to
increase after chordotomy. In fact, the opposite was the case. On the evidence
of haemodynamic studies subsequent to chordotomy (Takacs et al. [14]),
cardiac output decreases and its organ fractions are not modified to any sig-
nificant degree.

The hepatotoxicity of CC14 asserted itself at the same body temperature
2 hours as well as 4 days after the intervention. Yet, no injury developed if
the CCl14 had been administered 2 hours after chordotomy, while it developed
when the poison had been administered 4 days after division of the cord. This
pleads against any possible involvement of body temperature in the modifica-
tions brought about by chordotomy.

In the light of these facts it seems reasonable to attribute the modifica-
tion of CCl4induced liver injury demonstrable within the very first hours
after chordotomy to a transitory paralysis of the spinal centres and to rule
out any possible involvement of hypothermia or of other factors affecting
absorption and transport. The question whether this permissive mechanism
acts through direct neural pathways or whether it involves some intermediary
factors dependent on the spinal centres, has to be clarified by further studies.
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EXPERIMENTAL PRODUCTION OF ANTIBODIES
AGAINST CATARACTOUS HUMAN LENS

By
Eva Kincses, Zsuzsa Csaba

DEPARTMENT OF OPHTHALMOLOGY, UNIVERSITY MEDICAL SCHOOL, DEBRECEN

(Received February 15, 1973)

Rabbits and guinea-pigs were immunized with human cataractous lens homog-
enates, half of the animals capsulated, and half with decapsulated lens. In the rabbits
treated with decapsulated lens-homogenate, immunoelectrophoresis yielded 5, in those
treated with capsulated lenses, only 2, precipitation bands. No immune body to cap-
sulated lens was demonstrable in the guinea-pigs, while in those immunized with de-
capsulated lens-homogenate, electrophoresis yielded one precipitation band. Thus,
the capsule of the lens seems to be involved in immune processes.

Immunological studies of the proteins of the crystalline lens date back
to the first decade of the century when the sensitizing properties of hetero-
geneous lens proteins had been demonstrated by Uhtenhuth [20] and con-
firmed in subsequent animal experiments [1, 13, 18, 19]. The lens being well-
known for its weak antigenic character, in most of these experiments different
adjuvants were applied for enhancing the production of antibodies. At pres-
ent, the most extensively used type is Freund’s complete adjuvant which
contains, in addition to mineral oil and to aquaphor, heat-killed Mycobacte-
rium tuberculosis.

Since the description by Veehoeff and Lemoine [21] of the endophthal-
mitis phacoanaphylactica, the phaco-antigens have been widely studied,
although the pathogenesis of the syndrome has remained obscure.

W ith the progress in immunological techniques it has become possible
to re-examine the antigenic components of the lens. After immunization of
rabbits with human normal or cataractous lenses, 5 to 9 precipitation bands
were demonstrated by immunoelectrophoresis or immunodiffusion [5, 6, 7, 8,
9, 10, 11,16,23, 24]. These bands seem to fall into 3 major fractions, probably
in agreement with the alpha, beta and gamma crystalline.

In the present study too, human lens served as antigen for the produc-
tion of antibodies in rabbits and guinea-pigs. In earlier experiments, the lens
was either decapsulated or homogenized together with its capsule. This factor
has, however, been disregarded by the authors when evaluating their results.
In order to establish whether this point was of any relevance, we used extracts
of decapsulated lenses in half of the animals, whereas for the immunization
of the other half, extracts of lenses with the capsules left in place were used.
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Material and methods

Antigens. The cataractous human lenses were placed immediately after their extrac-
tion into Coca’s solution as proposed by Martina[12] (0.5% NaCl, 0.4% phenol,0.25% NaH C03).
Four to 8 lenses were collected in 20 m| and stored in the deep-freezer until processing. Before
use the lenses were homogenized with teflon-glass, centrifuged at 10 000 r. p. m. at 4°C for
10 min. Protein was measured in the supernatant by Kjeldahl’s method. Half of the lenses
were homogenized together with their capsule, the other half was decapsulated immediately
after extraction.

Immunization. Four chinchilla-rabbits weighing between 3.0 and 3.5 kg and 4 guinea-
pigs weighing between 250 and 300 g were used. Two rabbits were immunized with capsulated,
two with decapsulated lens extract, 1 ml extract being administered intramuscularly twice
weekly over ten weeks, changing the sites of injection every time. The extract of capsulated
lenses contained approximately 15 mg, that of the decapsulated lenses 10 mg protein per ml.
Irrespective of the type of extract, the animals were given 1 ml of Freund’s complete adjuvant
intramuscularly prior to the study and 4 weeks later, thus on two occasions altogether. Eight
days after the last injection the animals were killed by exsanguination.

The guinea-pigs likewise received the capsulated and the decapsulated lens extracts
in two groups, twice a week over 10 weeks. Freund’scomplete adjuvant was also administered,
in the same manner as to the rabbits. One of the animals immunized with the extract of cap-
sulated lenses died from an abscess 8 weeks later. The remaining 3 animals were exsanguinated
8 days after the last injection.

Immunoelectrophoresis. Scheidegger’s microtechnique [17] was used, 4 ml 1% Difco
Noble agar solution was spread on each plate, the antiserum was run for 3 hours, washed, dried
and stained with fuehsin.

Results

On the evidence of the precipitation bands, the cataractous human lens
proved antigenic to rabbits and guinea-pigs. Extracts of capsulated lenses
gave patterns different from those of the decapsulated ones. The cataractous
lenses yielded at least 5 antigen components; their precipitation bands were
distinctly separated at adequate dilutions (Fig. 1). On the other hand, the

Fig. 1. Antibodies raised in rabbits against human decapsulated lens. Dilutions: top, 1:1;
middle 1:2; bottom 1:4
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antibody response to capsulated lenses was less intensive, as only 2 precipita-
tion bands were obtained (Fig. 2).

In guinea-pigs, the antigenicity of the capsulated lens extract proved
too weak to form detectable antibodies despite administration of Freund’s
adjuvant. The decapsulated lens extract yielded one precipitation band (Fig. 3).

During the entire study, the eyes of the animals were kept under close
observation; they displayed no inflammatory reaction.

Fig. 2. Antibody response in rabbits to capsulated lens extract (top) is less intensive than that
to decapsulated lens extract (bottom). Dilution 1:4

Fig. 3. Antibody response in guinea-pigs is confined to decapsulated lens extract. Dilutions:
top 1:1; middle 1:2: bottom 1:4
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Discussion

The results showed that antibody production is readily elicited in he-
terogeneous species, and, further, that the presence of the capsule is by no
means indifferent. It has to be assumed that the capsule plays some hitherto
unidentified role in the immune process.

According to Wirotsko and Halbert [22], the capsule of the lens differs
in respect of antigenicity from other soluble phacoproteins, presumably as a
result of its chemical structure. Dische and Zelmenis [3] found the capsular
proteins to be reminiscent of collagens in respect of their biological and chem-
ical properties.

Earlier, the capsule was regarded mainly as a barrier to the passage of
intracapsular proteins into the aqueous humour, maintaining the chemical
stability of these soluble proteins [14].

W e have thus to assume that the presence of the capsule affects intensity
of the immune response, since our procedure has been identical all throughout,
the only difference having been the presence or absence of the capsule. At any
rate, although the capsulated lens extract contained more protein than that
of decapsulated lenses (15 mg/ml, and 10 mg/ml, respectively), the immune
response to the latter was none the less more intensive than to the former in
the rabbit and the guinea-pig alike.

It would seem obvious to connect this phenomenon with post-mortem
enzyme activity, this being the highest in the capsule [4]. The finding that
an injury of the capsule is followed by a significant increase in enzyme activity
of the aqueous humour [15] is consistent with this claim.

Zwaan [25] who identified alpha and beta crystalline in the aqueous
humour in the absence of any capsular lesion, points to post-mortem activities
and to certain problems of processing as the source of false results. It is con-
ceivable, on the other hand, that the capsule possesses some inhibitory factor
which, under particular circumstances, might be able to neutralize the anti-
genicity of the soluble proteins. Conjectures of this kind have been voiced
earlier in the literature. In fact, the possibility that on release from the lens,
alpha crystallin might be neutralized by beta and gamma crystalline, has
been raised by Burkv and W oods [2]. Studies with isolated lens factors have
certainly the advantage of greater accuracy, but immunization with total cap-
sulated or decapsulated lens-extracts is expected to give a closer insight into
the reactions in vivo.

Further investigations would be desirable in order to throw light on the
pathogenesis of phacogenic uveitis, it being all too well known that the residue
left in place after cataract extraction may contain capsular and non-capsular
elements alike.

Clarification of the part played by the capsule awaits further studies.
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ASSESSMENT OF SPATIAL VELOCITY OF VCG IN
INTRAVENTRICULAR CONDUCTION
DISTURBANCES

By
P. Kenedi, Gy. Multler and A. Székely

POSTGRADUATE MEDICAL SCHOOL AND EMG MEASURING WORKS, BUDAPEST
(Received 28 June, 1973)

The spatial velocity of the vectorcardiogram has been derived from the com-
ponents X,y and z of the Frank lead system by means of analogue computers and re-
corded in a scalar form on a direct-writer electrocardiograph.

The spatial velocity curves were analyzed for quantitative relationships and
configuration, the normal features having been studied in 30 individuals without any
evidence of heart disease. In 28 patients with left bundle-branch block, a decrease in
velocity was demonstrable in the middle portion of the QRS complex. The sV record
permits to differentiate the uncomplicated cases of left bundle-branch block from those
associated with myocardial infarction. In 19 patients with right bundle-branch block,
a considerable decrease in velocity was observed in the second portion of the QRS com-
plex. The sV ECG in left anterior hemiblock showed two well-defined patterns. In the
11 cases of right or left ventricular pacing the high-velocity spike was followed by a
considerable decrease in velocity, in accordance with the retrograde spread of impulse.
The sV ECG is claimed to provide the most reliable information on the velocity of con-
duction, on the site of its decrease and on its extent in the case of intraventricular con-
duction disturbances.

A complex study of the heart’s bioelectric activity is no longer conceiv-
able without the use of computers. The new spatial parameters derived from
corrected orthogonal leads (spatial magnitude of vector, azimuth and elevation
angles) reflect the electric events more reliably and more illustratively than
do the conventional ECG leads. (For a survey, see Antaléczy [1]).

The spatial velocity curve offers further mathematical information con-
tained in the vectorcardiogram and permits an exact analysis of the velocity
of the spread of impulse.

The spatial velocity curve represents the changes in the velocity of the
spatial vector in a scalar form. Spatial velocity (sY) can be calculated from
the formula

where x, y and r represent the instantaneous vectors of the three corrected
orthogonal Frank leads. The square root of the summed squares of the first
derivatives gives the actual value of the velocity vector.
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Material and methods

Spatial velocity of the VCG was estimated by an analogue computer of our own con-
struction. The circuit representing the sV ECG was attached to an EMG Biokomb 5-type poly-
graph adapted for registration of Frank leads [4]. The direct-writing apparatus registers the
sV tracing simultaneously with the components x. y and r. The paper speed was 50 mm/sec
and 100 mm/sec.

Spatial velocity is represented as a positive curve. The measured amplitudes give the
values for the individual actual vectors directly in mV/sec. Technical details of the apparatus
have been published earlier [5].

The present study was confined to the definition of the spatial velocity of QRS. The
tracings were analyzed for their quantitative relationships as well as for their configuration.

The curves were divided into 10 equal parts. The means S. D. of the n/10 actual vectors
and the fiducial limits were determined for each individual group. Significance was calculated
by means of Student’s two-sample | test.

Analysis of the configuration of the sV curve was performed by determining its charac-
teristic maximum and minimum values, their means and scatter and the 95% fiducial limits
being assuming a normal distribution, and the average timing of these parameters.

Results

Normal control group

This group included 30 healthy subjects from 18 to 40 years of age with
no evidence of any ECG or YCG abnormality.

The sY ECG of QRS consists normally of two main deflections preceded
or followed by a minor component.

The normal curve is M-shaped (Fig. 1). Within this pattern, two main
types may be distinguished according to the height at which the dip between
the two main deflections is located.

Fig. 1. Normal type A and B sV curve

Ada Medica Academiae Scientiarum Hungaricae 31, 1974



ASSESSMENT OF SPATIAL VELOCITY OF VCG

17

Three characteristic points have been selected on the normal sY ECG:
the first and second maximum points (ar and g2) and the minimum (D), falling

between the two peaks (Fig. 2).

Normal group

QRS

Fig. 2. Statistical analysis of normal sV curve. Left side: evaluation of configuration.

side: analysis on the basis of n/10 division

Features of the normal tracing

Qi D or

X 125.9 90.0 133.4 mV/sec

95% fiducial limit +3.6 +11.2  +4.4 mV/sec
Average timing 27.7 36.8 44.1 msec

Right

The QRS divided into 10 equal parts failed to display the finer details,
in particular the D-minimum on the normal tracing, probably because it falls

between two samplings.

Features of the n/10 sV actual vector

1/10 2/10 3/10 4/10 5/10 6/10 7/10 8/10 9/10
X 18.6 69.8 1145 100.9 104.8 86.5 40.2 10.1 3.4

95% fiducial
lim it +10.5 +16.7 8 +12.8 +15.6 +16.9 12.3 +2.5 +0.7

QRS

Left bundle-branch block. The sV curve of 28 patients has been analyzed; the
left bundle-branch block was uncomplicated in 15, and associated with myo-

cardial infarction in 13 cases.
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On the sY of uncomplicated left bundle-branch block, an initial and a
terminal peak (gxand g2) could be distinguished. In the middle section of the
QRS, between Dx and D2 conduction slows down (Fig. 3).

Features of the sV curve

ei Di Q
X 104.3 9.5 13.0 70.0 mV/sec
95% fiducial limit +19.3 +4.0 +4.1 +20.3 mV/sec
Average timing 25.3 42.3 93.0 109.0 msec

Average width of QRS is 147 msec. Maximum velocity is attained in the
initial part of the QRS. Slowing of conduction occurs between 42.3 and 93.0
msec. Velocity increases again terminally, without, however, attaining that
of the initial phase (px> e 2)-

The result obtained by quantitative analysis on the n/10-point basis
agreed well with the assessment of configuration.

In left bundle-branch block associated with myocardial infarction, con-
figuration of the sY ECG was similar as in the uncomplicated form. There were
two peaks (gxand p2. In the middle portion, between Dxand D2 velocity di-
minishes. Lower amplitudes and a more marked decrease in velocity in the
terminal portion were found in the cases associated with myocardial infarction.

The width of the curve amounted to 140.8 msec on the average. Slowing
of conduction fell between 43.5 and 80 msec. In the n/10 division the definite
slowing of conduction in the terminal section is clearly seen. The difference in
magnitude of the QRS sV vectors 7/10 and 8/10 between uncomplicated left
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Features of the sV ECG

6l D. D, e
X 96.9 8.8 7.2 45.8 mV/sec
95% fiducial limit +23.2 +3.2 +2.5 +21.9mV/sec
Average timing 24.6 435 80.0 95.4 msec

bundle-branch block and bundle-branch block associated with myocardial
infarction was significant statistically (p < 0.05).

Right bundle-branch block. The sYECG was studied in a total of 19 pa-
tients with right bundle-branch block; 14 cases were uncomplicated and 5
associated with myocardial infarction.

In simple block the first half of the sV curve showed two peaks (gx and
g2 and a minimum (D). In the second portion of the curve there was a marked
decrease in velocity (its beginning is marked by x). The terminal portion showed
a slight increase in velocity (8) (Fig. 4).

Typical features

a D c* X Q
X 127.1 24.9 126.4 4.1 13.4 mV/sec
95% fiducial limit +24.6 +15.2 +32.8 +1.9 +9.0 mV/sec
Average timing 30.3 41.4 50.4 66.4 111.4 msec
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Mean width of the curve was 141.8 msec, the decrease in velocity began
at 66.4 msec. Its terminal attained only 10% of the peak. The n/10-point di-
vision failed to show those details of configuration. Slowing of QRS began at
the actual vector 5/10.

In right bundle-branch block associated with myocardial infarction the
sV curve was reminiscent in configuration of that found in simple right bundle-
branch block. Mean width of the complex measured 127 msec. Slowing of con-
duction could be localized at 65 msec. The n/10 point system and configuration
analysis gave comparable results. A statistically significant difference was
found between the two groups only in the magnitude of the QRS sV 5/10.

Left anterior hemiblock. The sV curve has been studied in 17 patients.
The diagnosis of left anterior hemiblock was based on the usual criteria. In 6
cases left anterior hemiblock was associated with myocardial infarction.

Configuration analysis allowed to divide the curves into two types.

Type A (6 cases)

The first peak is lower than the second < g2 (Fig. 5), mean width
was 91.7 msec.

Typical features

a D [¢) Y

X 97.5 3.2 163.3 4.3 mV/sec

95% fiducial limit +48.5 +2.6 +10.8 +3.9 mV/sec
Average timing 325 39.2 50.0 62.5 msec

Type B (5 cases)
The first peak is higher than the second (px]> g2 (Fig. 6), mean width
was 118 msec.

Typical features

a D c2 Y
X 150 46 119 14  mV/sec
95% fiducial limit +23.6 +5.3 +30 +15.5 mV/sec
Average timing 27 43 70 84  msec

Slowing of conduction fell between 84 and 118 msec.

Analysis on the basis of the n/10 division and on the basis of configura-
tion yielded comparable results.

Between groups A and B there was a significant difference in respect
of the time intervals 2/10, 3/10, 4/10, 5/10, 8/10 and 9/10. The most conspicuous
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Fig. 5. sV ECG of left anterior hemiblock, type A

nemiblock. type B

QRS

Fig. 6. sV ECG of left anterior hemiblock, type B

difference between uncomplicated left anterior hemiblock and its form asso-
ciated with myocardial infarction lies in a definite decrease in the amplitudes.

Between type A left anterior hemiblock and its form associated with
myocardial infarction, there was a significant difference (p <[ 0.05) in the
amplitudes in sections 4/10 and 5/10.

In right bundle-branch block combined with Ileft anterior hemiblock, the
sV was studied in 6 cases.

The pattern was reminiscent in its configuration of that found in un-
complicated right bundle-branch block, displaying two peaks (gj and g2 and
a minimum (D) between them. The beginning of decrease in conduction ve-
locity is marked x. Mean duration of the complex was 133.3 sec.
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Typical features

ei D 62 x
X 103.3 9.0 11.7 7.5 mV/sec
95% fiducial limit +26.0 +4.9 +52.4 +6.4 mV/sec
Average timing 25.8 38.3 54.2 67.5 msec

Pacemaker stimulation. The sY was studied in 11 patients with right or
left ventricular pacing; 5 of these patients had experienced myocardial in-

farction.
The sV curve begins with a high-amplitude component corresponding

to the pacemaker spike, its amplitude exceeding 200 mV/sec and its duration
being 2 msec in the majority of cases. This is followed, in accordance with
the retrograde spread of ventricular stimulation, by a considerable decrease
in velocity (Fig. 7). The extent of slowing and, hence, the configuration of

KO O mmi/sec
r

sV

Fig. 7. sV ECG in case of pacemaker stimulation

the tracing, show wide individual variations, therefore no statistical analysis

was performed.
W ith left ventricular pacing, the sY was consistent with the pattern

of right ventricular stimulation.
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Discussion

The spatial velocity curve described by Hellerstein and Hamlin [3]
permits a reliable definition of the velocity of the activation process; it can be
determined by analogue [6, 8] or digital [2, 10] computers. The analogue com-
puters are preferable as they allow an evaluation of the configuration. Re-
gistration by a direct-writing apparatus is simple and expeditious. Statistical
evaluation by the two methods has provided a reliable basis for the definition
of the sV patterns of individual ECG syndromes.

Japanese authors [7, 9] have studied the sY ECG in myocardial infarc-
tion, ventricular hypertrophy and bundle-branch block. Among all the electro-
cardiologic procedures, the sV curve has been found to provide the most re-
liable information in the case of intraventricular conduction defects.

A decrease in conduction velocity is displayed on the ECG in the form
of notching, on the YCG as a condensation of the time-darts of the Lissajous-
loop. The sV ECG provides for quantitative analysis, in other words, it gives
the absolute magnitudes of the individual actual vectors of velocity and per-
mits an accurate localization of the timing of conduction defects, i.e. of the
decrease in velocity.

In the present study conduction defects of different types have been ex-
amined for their sV ECG pattern. In left bundle-branch block the sV was found
to decrease considerably in the middle portion and to increase again terminally.
A right bundle-branch block is characterized by an uniform slowing in the
second portion of the QRS.

To our best knowledge, the sV curve has not been studied before in con-
nection with the different types of bundle-branch block and with pacemaker-
stimulation.

The sV ECG allowed to discern two types of left anterior hemiblock,
viz. type A characterized by a narrow QRS, with the second peak being taller
than the first; and type B with a QRS of a mean width greater than in the
first type and with its first peak taller than the second. The deep S found in
lead V5 of the ECG in these patients is believed to be indicative of a latent
right ventricular conduction defect.

The sV ECG in bifascicular block is similar to that found in right bundle-
branch block.

In case of pacemaker-stimulation, the sV ECG is marked by a high velo-
city spike, followed, in accordance with retrograde myocardial conduction,
by a decrease in conduction to an individually variable extent.

The sV ECG helps to identify myocardial infarction in the case of intra-
ventricular conduction defects. In left bundle-branch block, myocardial in-
farction results in a further, in the first place terminal, decrease in velocity,
the difference between uncomplicated left bundle-branch block and its form
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associated with myocardial infarction having been found significant in this
respect. The sY ECG has thus proved a new helpful tool in the differentiation
of two groups.
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URINARY EXCRETION OF ACIDIC
GLYCOSAMINOGLYCANS IN RILHARZIASIS

By

E. Z. Khafagy, A. EI-Gohary, F. Y. Shalaby and G. Osman
LABORATORY OF BIOCHEMISTRY, NATIONAL RESEARCH CENTRE, CAIRO, EGYPT

(Received, August 1, 1973)

Acidic glycosaminoglycans (AGAG) in urine have been estimated in 15 normal
subjects and 54 bilharziasis patients. The bilharziasis patients were divided into four
groups according to the severity and progress of the disease: (i) active bilharziasis in-
fection; (ii) clinical hepatosplenomegaly; (iii) clinical hepatosplenomegaly plus ascites;
(iv) hepatosplenomegaly plus ascites and oedema.

Urinary AGAG excretion was significantly elevated in all the patients with the
exception of those in group (iv). Excretion of heparitin sulfate was increased in every
patient. Thus connective tissue metabolism is affected by bilharzial infection.

Introduction

An increase in the urinary AGAG excretion has been described in Hurler’s
syndrome [1], Marfan’s syndrome [2], the Morquio—Ullrich syndrome [3],
inflammatory conditions of the connective tissue such as rheumatoid arthritis
[4] and systemic lupus erythematosus [5]. In view of these findings, interest
in AGAG has been extended to other conditions not involving the connective
tissue, and increased amounts have been found in patients with jaundice [6],
neoplastic disease [7], diabetes mellitus [8], liver damage [9] and disseminated
malignant diseases, particularly leukaemia [7].

Although the main pathological lesions of bilharziasis are found in the
urogenital and digestive organs, any system or organ may be involved in-
cluding the skin [10], cardio-pulmonary [11] and nervous system [12], the
eyes [13] and the endocrine system [14].

These findings have prompted us to study the effect of bilharzial infec-
tion on connective tissue metabolism as reflected by the level and types of
AGAG excreted in urine.

Materials and methods

Twenty-four-hour samples of urine were collected from adult male bilharziasis patients
at different stages of the disease. Samples were collected from 19 patients with active urinary
bilharziasis, 19 with clinical hepatosplenomegaly, 8 with clinical hepatosplenomegaly plus
ascites, and 8 with hepatosplenomegaly plus ascites and oedema, all inpatients of Kasr El-
Aini Hospital, College of Medicine, Cairo University. Twenty-four-hour samples of urine from
fifteen normal adult males were used as control. These subjects had had no bilharziasis.
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(1) Isolation of acidic glycosaminoglycans from urine

The method used for the isolation of acidic glycosaminoglycans was a modification of
that of Diferrante and Rich [15] and Thompson and Castor [6].

After 5% acetylpyridinium bromide had been added at a rate of 8 ml per 100 ml urine
in the presence of 0.05 M sodium sulphate, the solutions were kept at 4°C overnight. The pre-
cipitates were collected by centrifugation and washed several times with 5 ml portions of 95%
ethanol and extracted with 5ml of 2 M sodium chloride and 1 ml of methanol by agitation.
Insoluble material was centrifuged and extracted in the same way with 2 M sodium chloride.
The supernatants were combined. The acidic glycosaminoglycans were then precipitated with
4 volumes of 95% ethanol at 4°C overnight.

The resulting precipitate was centrifuged and dissolved in 5 ml of distilled water and
the hexosamine and uronic acid content was estimated according to Dische and Boren-
freund [16] and Dische [17], respectively.

Table 1

Composition of samples of acid glycosaminoglycans isolated from 24-h-urine sample of normal
subjects and bilharziasis patients at different stages of the disease

No. of Chemical analysis, mg/24 h
speci- o .
men Uronic acid Hexosamine
Control 15
mean 2.22 1.90
range (0.98—3.46) (0.93-2.88)
Stage I+ 19
mean 6.74 5.94
range (2.44—11.04) (1.84-10.04)
P 0.001 0.001
Stage |l++ 19
mean 5.88 5.10
range (2.96-8.50) (2.85-7.35)
P 0.001 0.001
Stage Il1* 8
mean 6.52 5.63
range (2.34—10.70) (3.08-8.18)
P 0.005 0.005
Stage IV** 8
mean 1.14 1.19
range (0.82-1.46) (0.66-1.72)
P 0.005 0.005

+ Active urinary bilharziasis.

' Hepatosplenomegaly.

** Hepatosplenomegaly plus ascites and oedema.
P Level of significance.
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(2) Fractionation and characterization of acidic glycosaminoglycans isolatedfrom urine

The isolated AGAG were incubated with trypsin and papain as described previously
[15]. The digested protein was removed by Sevag’stechnique [18], and the sample was dialyzed
against distilled water at 4°C for 24 hrs, then the AGAG was reprecipitated by the addition
of 4 volumes of 95% ethanol. The isolated purified AGAG was then subjected to fractionation
as follows.

(3) Column chromatography on Dowex-1 X (200 400 mesh) in the chlorideform

The resin was pretreated using the method of Schiller et al. [19], then a sample of
purified AGAG dissolved in 5 ml distilled water was added. The column was then washed with
distilled water (40 ml) and the sample was eluted stepwise with increasing concentrations of
NaCl: 0.5 M, 1.25 M, 1.5 M, 2 M and finally 3 M (40 ml each). Fractions of 5 ml were collected.
The eluates were assayed for AGAG contents by applying the carbazole method of Dische [17]
for uronic acid and the anthrone method of Andreani and Grray [20] for hexoses.

(4) Paper chromatography of acid hydrolyzate of acidic glycosaminoglycans

For further characterization of the AGAG eluted from the Dowex-1 column, the eluate
of each fraction was subjected to dialysis, then concentrated in vacuo at 40°C and hydrolyzed
with 6N HC1 in a sealed tube at 100°C for 4 hrs. The hydrolyzates were freed of HC1 by distil-
lation under vacuum at 40°C to dryness. The solid m atter left in the flask was taken up in 0.1
ml of distilled water and a few drops of it were dropped on W hatman’s No. 1 paper. The chro-
matograms were run in a single descending direction for 21 hrs in solvent I, butanol : pyri-
dine : water (5:3:2 v/v) and solvent Il ethylacetate : pyridine : water (12 : 5 : 4 v/v). Stand-
ard solutions of L-fucose, D-mannose, D-glucose, D-galactose, D-glucosamine and D-glucuronic
acid were used as controls. Acid hydrolyzate of chondroitin sulphate was also used as galactos-
amine reference.

For detection of the sugars, air-dried chromatograms were treated with silver-nitrate
reagent.

Results

The mean level of AGAG excreted in 14 hrs by both normal and bilhar-
ziasis patients at different stages of the disease are shown in Table I. Statistical
analysis and the t-test indicated the increase in AGAG and were highly
significant in all bilharziasis patients with the exception of those with hepato-
splenomegaly plus ascites and oedema.

The type of AGAG excreted in normal and bilharzial urine was deter-
mined after fractionation of the purified AGAG on Dowex-1. When an aliquot
of AGAG was applied to the column, three uronic acid positive fractions were
eluted at 1.25 M, 1.5 M and 2 M NaCl fractions, respectively; a hexose-positive
fraction was also eluted at 3 M NaCl.

The three uronic-acid-positive fractions were identified after dialysis,
concentration, acid hydrolysis and chromatography, using the solvent systems
I and Il. The chromatograms revealed the presence of glucosamine in the
eluates of the 1.25 M NacCl fraction, indicating the possible presence of hepari-
tin sulphate (the amount of heparitin sulphate was determined in the eluted
material by the method of Dische and Borenfreund [16] as modified by
Lagunof and Warren [21], depending upon the determination of N-sulphate),
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and galactosamine in the 1.5 M and 2 M NaCl fractions, indicating the possible
presence of chondroitin sulphate.
The hexose-positive fraction eluted at 3 M NaCl was found to resemble
keratan sulphate as indicated by the ratio of hexose to hexosamine (1 : 1).
The results of these analyses are summarized in Table I1I.

Table 11

Types of acidic glycosaminoglycans in urine

Bilharziasis
Glycosaminoglycans ng‘fa'toﬁgicem percent of

total

N-sulfated glycosaminoglycans

(calculated as heparitin sulphate) 16.88 24
Keratan sulphate 5.13 3.22
Chondroitin sulphate 64.63 58.78

The fractionation results revealed that the major AGAG excreted by
normal humans is chondroitin sulphate, with small amounts of heparitin sul-
phate and keratan sulphate as indicated in Table II.

AGAG excretion is considerably increased in bilharziasis. According to
Thompson and Castor [6], this might be both a qualitative and a quantitative
measure of the altered connective tissue metabolism.

We found that in bilharziasis heparitin sulphate is proportionately in-
creased, while the amount of chondroitin sulphate and keratan sulphate are
proportionately decreased.
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Twelve all-night polygraphic records of 11 patients with PM epilepsy were ana-
lyzed. PM seizures appeared in the transitional periods from wake state towards sleep,
during transient awakening and in the transitional periods to and from rapid sleep.
Detailed analysis of the transitional periods by examination of the dynamics of four
levels of vigilance in every 20 seconds, showed that PM absences occur after a fluctuation
of the vigilance level and there is an optimum band of slightly depressed vigilance pass-
ing through which, especially in the direction from a more superficial to a deeper state,
facilitates the occurrence of PM absences.

Numerous studies have been carried out concerning the relation of par-
oxysms with spike-wave discharges and sleep (Gibbs and Gibbs [10], Janz
[15], Batini [2], Niedermayer [20], Angeleri et al. [1], Patry et al.
[24]). It is well-known since the work of Gibbs et al. [9] that slow sleep
(SS) augments the number of spike-wave discharges. Modern polygraphic
investigations have confirmed this statement. AIll investigators are unani-
mous in that falling asleep and superficial slow sleep stages (stage 1 and
the beginning part of stage 2) facilitate the appearence of spike-wave par-
oxysms (SWp), while in deeper slow sleep the discharges undergo succes-
sive modifications. Although in these periods a great number of electric dis-
charges is present, they do not appear in the type of SWp-s which are corre-
lated with petit-mal paroxysms of the awake state (Delange et al. [5],
Cadilhac et al. [4[, Gastaut [7.], Ross et al. [28], Passouant and Cadil-
hac [22], Stevens et al. [29], Halasz and Dévényi [13]). During rapid
sleep (RS) the early authors observed no or only a few discharges. Later,
Ross et al. [28] and Passouant [23] found the same distribution but they
emphasized the great similarity of the SWp-s in RS with the paroxysms of
the awake state. Passouant has pointed to the high probability of appearance
in periods of transition between slow and rapid sleep. As regards RS periods,
the poorly organized ones showed more frequent SWp-s. To gain a deeper
understanding of the correlation of SWp-s and the level of vigilance, it seemed

* This work was performed in the Service de Physio-Pathologie des Maladies Nerveuses,
Faculté de Medicine, Montpellier.
** Present address: National Institute of Public Health, Budapest.
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necessary to distinguish in sleep records between STp-s which are correlated
with petit-mal paroxysms and electric discharges; and to analyze in greater
detail the correlation of petit-mal absences and RS periods. Present paper
reports on such a study.

Material and methods

The data presented were yielded by 12 all-night polygraphic examination of 11 patients.
All had typical petit-mal absences as the leading manifestation of their illness and from the
EEG point of view, synchronous bilateral SWp-s. The clinical data of the patients are summar-
ized in Table I. Nine patients had frequent attacks and were in a poor condition; one patient
had few, and one had no seizures during the examinations. Anticonvulsive treatment was sus-
pended 24—48 hours before the examination. Most patients were spending their first night in
the laboratory, and only some were well-accustomed to laboratory circumstances.

For the polygraphic examinations, a 16-channel ALVAR EEG apparatus was used.
The EEG, EOG (1 or 2 leads) the EMG (chin and/or masseter), and in some cases the EDG,
were recorded from skin electrodes. During the registration, behaviour and motor activity of
the patients were followed by television inside the sleep-boxes by an ultrared camera. Three
patients were stimulated by auditory stimuli (hand claps) given at random in every phase
of sleep and in two further sleep records the EEG reactions to arousal provoked by sponta-
neous body movements, were also analyzed.

In 10 records of 9 patients the transitional periods between slow and rapid sleep and the
rapid-sleep periods were analyzed together in more detail. In these periods every 20 seconds
were examined and the following factors were registered: the presence of external or internal
arousal influence (auditory stimuli and body movements), sleep-spindles and/or K-complexes,
muscular tone, eye movements, alpha rhythms.

According to the presence or absence and the combinations of these factors, four levels
were distinguished in every period consisting of transitional sleep-rapid sleep-transitional sleep
(TrS-RS-TrS). The levels were 1. REM in the presence of rapid eye movements and absence
of muscular tone with rapid activity in the EEG; 2. RS in the same situation without eye move-
ments; 3. transitional sleepj (TrSt) in the presence of “micro-awakening” reactions con-
sisting of alpha-rhythms, with or without muscular tone; and 4. transitional sleep2 (TrS2) in
the presence of sleep-spindles and/or K-complexes, with or without muscular tone. The distri-
bution of the four levels in 50 periods of TrS-RS-TrS was estimated and the dynamics of the
alternations between the levels were analyzed. For comparison, 5 nights of 3 healthy control
subjects were analyzed in the same manner (23 TrS-RS-TrS periods).

In all estimations, only the SWp-s similar to those in the wake state were considered,
since spike-wave discharges with transformed morphology have been reported previously
(Halasz and Dévényi [13]).

Results

Regarding the distribution of SWp-sin the course of sleep, the following
periods proved to have a promoting effect (Table Il and Fig. 1 a, b): a) falling
asleep; b) light slow sleep (the beginning of stage two); c) transitional periods
from slow towards rapid sleep and from rapid towards slow sleep, i.e. previous
to and following the RS periods; d) transitory wake states during night.

In the majority of the patients, the frequency of SWp-s was higher in
the second than in the first half of the night. In 9 patients SWp-s appeared
also in the RS periods while in two, their number in RS was even higher than
in TrS or SS periods. (These data will he dealt with in detail.) The patients
with more frequent absences during the day and a worse clinical course had
more SWp-s in TrS-RS-TrS periods than those with less frequent seizures

(Fig. 7).
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The organization of sleep was particular from two points of view. Tran-
sitory wake periods were unusually frequent; it seemed that they were pro-
longed by the seizures occurring during their course. This is a vicious circle:

PM I 1l

Fig. la, b. Typical hypnograms of PM patients (vertical lines represent PM seizures)

after awakening in drowsiness, SWp-s appear and often they have an awaken-
ing effect, again followed by drowsiness with a new attack, and so on (Fig. Ib).

Another striking feature is the high percentage of TrS before and after
RS periods (Table I1). This finding was less evident in patients who met the
criteria of a comparatively good clinical condition.

Distribution of SWp-s during nocturnal sleep and the above-mentioned
features of the sleep organization of petit-mal patients show that:

a) the appearence of SWp-s is facilitated in the transitional periods be-
tween wakeness and slow sleep and slow sleep and rapid sleep;

b) there must exist a dynamic process which has a trigger effect on SWp-s.

To gain a better understanding of these processes, the transitional pe-
riods between slow and rapid sleep and the RS periods were examined in detail.
The TrS-RS-TrS periods of 9 patients’” 10 nights were analyzed every 20
seconds and according to the EEG and polygraphic signs enumerated in the
methodological part, four levels of vigilance were distinguished. REM level
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Table |
Be- Seizures
.~ Dura-
din tion
Name Sex . rf“ﬁg of Toni Treatment
years 1S iiiness, PM GM  gome  Frequency
years Years
V-Y.M. 9 24 12 12 + + - 2—3/week ethosuximide
(rare) phénobarbital
J.M -H . 9 22 4 18 + + — without phénobarbital
(rare) amphetamine
F. P. 3 11 10 1 + + — l/day diphenylhydantoin
phénobarbital
L. G. 9 22 13 9 + + — 14/day sodium di-propyl
acetate
G.M-A. 9 12 75 45 + + + 20/day diphenylhydantoin
phénobarbital
B. P. 9 16 12 4 + + + several/day  ethosuximide
carbamazepine
phénobarbital
P. J. 9 23 4 19 + + + 30/day phénobarbital
diazepam
V. F. 3 6 3 3 + — — 15-20/day ethosuximide
phénobarbital
M. E. 9 29 6 23 + + + several/day diazepam
phénobarbital
amphetamine
L.M-C. 9 19 13 6 + + + 1—5/day diphenylhydantoin
sodium di-propyl
acetate
T. J. 9 15 9.5 55 + + + 1/month diphenylhydantoin

phénobarbital

corresponds to rapid sleep with rapid eye movements; RS level to rapid sleep
without eye movements, while TrSj to the transitional period from rapid sleep
towards wake state, and TrS2to the transition from rapid sleep towards slow
sleep. Hence we gain a dynamic picture of the distribution of the levels and
fluctuations in the dimension of vigilance (Fig. 2a, b, c).

The appearence of SWp-s was most pronounced in the TrS2. A TrS2
following the REM period was richer in SWp-s than the preceding period
(5 and 12%, respectively). The number of SWp-s in TrSj was less than half
of those in TrS2 Nearly the same was true for the RS level, while in REM,
SWp-s occurred rarely (Fig. 3).

The distribution of the four levels in the whole TrS-RS-TrS period was
different from that in control subjects. The TrS levels, and especially the TrS,
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EEG Course
Mental state .

Focal signs Serial
spike-  spike-  rapid progres- station- regres- humber of
wave  wave Is- sive ary Sive night

good bad 3cls slow  charge yes no
— + — — — + — + — I
+ - + - - - + - - + I
+ - + - - ~b - + - I
(clinically) (EEG)
+ — + — — — + + — 2.
— + + e — e + — — 3
(clinically)
+ EEG
+ + + hid + 1
pituitary
tumour
+ - + - — — + —_ 2
- + + - - "h + - - L
(clinically) (EEG)
— + + — + — + + — — 7.
- + + - + - + - - 1.-4
(EEG)
+ — + — — — + — — + 3
PG 22 RSOM RS O&g
A03%. 395d.9'w
Fig. 2a
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Table 11
Slow sleep Transitional Rapid sleep
1 2 Sleep
Patients
number dura- number dura- number dura- number dura-
Pl&—s mtilr?LTfes Pl\(}T—s mtilrﬁﬂes Pl\o/l-s mﬂmes PI&-S mﬂn%rt]es
J. M -H | 6 - 280 3 39 — 127
V-V .-M — 12 — 121 — 28 — 44
G. M. | 20 — 101 12 76 5 118
T. J. 3 36 — 240 2 57 1 68
M. E. 2 31 — 133 4* 64 1 90
V. F 2 8 | 136 12 61 21 116
B. Ph. 1 48 — 142 1 101 5 128
F. 1 3 10 162 3 30 1 145
P. J. 4 37 — 50 7 54 24 191
L. G. 3 15 2 182 6 87 1 110
L.M—C. 3 41 2 122 5 59 2 74
L.M-C — 8 1 89 8 98 — 84
* tonic seizures.
p Mi=7Ae/.
oc 1

RS-OM

RS-

Spindle
Hr 20
Ir PM

Fig. 2b
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Avale at beros At
night night sleep
number dura- number dura-
Pl\(;II-S mﬂﬁﬂes Pl&f-s m%h?ﬂes
- 3 - I
23 186 5 9
— — 1
1 38 — 1
1 91 — 1
9 76 2 2
3 83 — —
1 8 — 13
— — 7 37
2 6 — 1
14 124 — —
— — — 8
V.F 8

32,5%. 21V.1T/. 355 V.

Night sleep

number dura-
Pl\o/lf-s mﬂﬁﬂes
4 499

28 533
18 533

7 602

8 460

45 519
19 588
16 545
42 462
13 542
26 605
9 473

PM

Total
first part

number dura-
Pl\o/l-s m%lrﬁﬂes
2 129

2 266

1 266

6 301

3 230

19 259
— 294
3 272
14 231
8 271

2 302

1 236

p

Fig. 2c. Typical TrS-RS-TrS periods in control subject (a),

=1

29 V.

H =20

37
second part
number dura-

PI\O/I-s mﬂlourges
2 130
26 267
17 267
1 301
5 230
26 260
19 294
13 273
28 231
5 271
24 303
8 237

12 dissoclated

and

sleep

in PM patients (b and c)
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TrS - RS TrS
PM /. U
RS 100 TrS

90 =
90
70

60
50 RS-OM RS Spindle D5

40
30
20

7.5%
to 2,64.

78,8 % 31.2% 7,9% 25,6% 6,5

Fig. 3. The amount of PM paroxysms at different levels of TrS-RS-TrS periods distributed
among 12 nights of 11 patients

Fig. 4. Duration oftransitional sleep and rapid sleep during 12 nights of 11 patients and during
5 nights of 3 control subjects

level had conspicuously more in petit-mal patients than in control subjects
(Figs 4 and b5).

The TrS-RS-TrS period was characterized by great fluctuations, especially
towards slow sleep even on TrS and REM levels (Fig. 6).

The REM was again and again interrupted by brief transitions to TrS.
Much “dissociated sleep” occurred: eye movements appeared together with
sleep spindles and/or K-complexes or with muscular tone (Fig. Ic).

In the rare cases when SWp-s appeared in REM (4 REM-s of 4 patients),
the whole TrS-RS-TrS period was richer in SWp-s than the other TrS-RS-TrS
periods of the same patient. They showed the greatest number of SWp-s among
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| I 23 Trs-RS -Trs periods of 5 nights of 3 controll subjects

virx 50 Trs-RS -Trs periods of 10 nights of 9 PM patients

Fig. 5. Distribution of the different levels within TrS-RS-TrS periods of PM patients and of
control subjects

me 13l il |6r 141218 A

Fig. 6. Number of fluctuations towards wake state (upwards) and slow sleep (downwards)
in TrS-RS-TrS periods during nocturnal sleep of PM patients (upper part) and of control sub-
jects (lower part)
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all the TrS-RS-TrS periods of all patients (Fig. 7). SW-s never appeared during
the prolonged runs of eye movements, except in connection with random groups
of eye movements usually at the beginning and at the end of RS periods. Dur-
ing SWp-s, rapid eye movements seemed to be inhibited and the most common
sequence of events was that SWp-s appeared after a silent period which was
preceded by a group of eye movements.

Fig. 7. Distribution of PM paroxysms in TrS-RS-TrS periods during nocturnal sleep of 10

patients arranged in order of PM/day. The perpendicular plans represent 10 nights of 9 patients

and the horizontal plan the sequence of TrS-RS-TrS periods. In every period, PM% is plotted.
The triangle on the right represents the amount of ahsences/day

The first and the last TrS-RS-TrS periods of the night were different.
The first was frequently lacking SWp-s and the last contained more fluctua-
tions towards the wake state than the others.

Three patients were stimulated by randomly given acoustic stimuli in
every phases of their sleep. One patient was stimulated more than fifty, two
patients more than a hundred, times. The stimuli evoked spike-wave answers
only in slow sleep, stage 2 at TrS and at some RS levels. The spike-wave answers
were not paroxysms but spike-wave groups containing more than two spike-
wave complexes. As regards slow sleep stage 2, they were more frequent in
its superficial parts. The records of five patients (including the previous 3)
were analyzed for the arousal reactions provoked by spontaneous body move-
ments during the night. In two records, more than sixty, and in one, more than
hundred movementsj were counted. Rody movements as well as acoustic
stimuli evoked spike-wave answers at the same sleep stages. The percentage
of spike-wave answers to arousal influence is plotted against the sleep stages
in Fig. 8. Ry means of acoustic stimuli applied during a SW p,this was inhibited,
though a preceding stimulus evoked a spike-wave answer in the same sleep
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phase. The spike-wave answer seemed to appear after an oscillation of the level
of vigilance. On the reactive level of vigilance (from TrSj to slow sleep, stage 2)
the stimulus depending on the starting level induced either a transient de-
synchronization followed by a sleep spindle and/or a K-complex answer, or
immediately evoked a sleep spindle or/and a K-complex reaction which was
again followed by relatively desynchronized spindling. The oscillations ap-
peared to be prolonged and slow with several overswings and rebounds espe-
cially in answers provoked by body movements. Spike-wave answers appeared
either after transient desynchronization or after a sleep-spindle and/or a K-
complex answer, but always at a distinct level of vigilance. They occurred
when the patient passed through this level with a decline of a certain slope,
starting either from a deeper or a more superficial level of vigilance.

Fig. 8. Amount of spike-wave reactions to acoustic stimuli and body movements derived from
the arousal effect evoked by 299 acoustic stimuli and 260 body movements (3 and 5 patients,
respectively)

Fig. 9. Schematic view of the site of PM facilitation in the sleep-wakefulness continuum (striped
area). The arrows represent the direction of changes in the level of vigilance during which PM
absences mainly occur
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Discussion

The first conclusion is that in nocturnal sleep SWp-s occur in the tran-
sitory periods from wakefulness towards slow, and from slow towards rapid
sleep (Fig. 9). This may happen in the course of the spontaneous fluctuations
of vigilance or be evoked by arousal influences provoking a partial wakening
followed by sinking into sleep again. For the latter the most superficial levels
of slow sleep proved to be especially apt.

These phenomena indicate that a certain optimum level of vigilance
must exist at which SWp-s appear. Furthermore, especially the passage through
this level is what seems to be a promoting lactor of SWp-s. This particular
level of vigilance is neither a wake state nor sleep. It probably begins with
a quiet wakefulness and extends through drowsiness and transitional sleep
periods into the realm of superficial slow sleep. We are inclined to believe that
without a previous oscillation of the level of vigilance, SWp-s never appear,
or, in other words, a fluctuation of the level of vigilance must precede the bursts
of SWp-s. There is an oscillation of vigilance between the levels bordering the
optimum period, where SWp-s mostly appear. During this process oscillations
directing towards slow sleep proved to be more facilitatory for SWp-s than
the oscillations towards awakening. Turning the balance towards RS had the
least provoking effect among the fluctuations. These statements are supported
by the following facts.

1. Falling asleep has a strong facilitatory effect for SWp-s;

2. at TrS2 levels following RS levels- in the transitional state from RS
towards slow sleep — there were more SWp-s than in the preceding TrS2
periods;

3. TrS2 the fluctuation towards slow sleep, is more facilitatory for
SWp-s than the TrSj levels which reflect the fluctuations towards awakening;

4. arousal stimuli evoke spike-wave answers in the phases characterized
by a rebound towards slow sleep after a transient awakening.

The other characteristic feature of the nocturnal sleep of petit-mal pa-
tients, the persisting wake states and the high percentage of TrS, are closely
connected with the SWp-s. The transitional balance allows SWp-s to occur
and the paroxysms themselves prolong the state of balance and a vicious
circle develops.

It must be assumed that in certain pathological circumstances the tran-
sitional periods between the three states of existence, namely the wake state,
slow sleep and rapid sleep, are augmented. Lairy et al. [17] found an aug-
mentation of transitional sleep in psychopathological processes. Evaluation
of sleep records containing augmented transitional periods on the basis of the
criteria for dividing sleep into rapid and slow periods, as proposed by the ma-
nual of Rechtschaffen and Kales [27], is no more sufficient. Therefore,
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in order to find a quantitative and at the same time dynamic method for ana-
lyzing transitional periods and the fluctuations in RS, we have elaborated our
factorial method and classification of the level of vigilance in transitional
periods of PM patients. The amount of TrS in healthy subjects estimated by
our method corresponds to the data ofSnyder (quoted by Lairy et al. [17]). The
parallelism in augmented TrS between certain psychopathological processes,
especially those with troubles of consciousness and PM patients, is striking
and there may be some common disturbance in the function of the reticular
arousal systems. However, the role of the different psychotropic drugs, and
in the PM group, even the role of the seizures themselves producing these phe-
nomena, cannot be neglected.

Our data agree well with the above-mentioned findings in that a certain
lowering of the level of vigilance facilitates the occurrence of SWp-s. In ex-
perimental situations, a lowering of the level of vigilance was also a necessary
factor in eliciting synchronous bilateral spike-wave discharges (Poltlen et al.,
[25]). On the other hand, arousal effects and, in animal experiments, excitation
of the mesencephalic reticular arousal system, proved to exert a potent in-
hibitory influence on SWp-s (Jung [16]; Guerrero et al. [11]; Pollen et al.
[25]). The data connected with the triggering effect of awakening (Lehmann
[18], Nidermayer [20], Janz [15]) can be interpreted in the same way as
our results described above.

It seems that the interpretation derived from sleep studies may well
explain the occurrence and distribution of SWp-s during the day. There are
data to demonstrate the enhancing effect of inattention, boredom and drow-
siness on petit-mal absences (Mirsky and Van Buren [19]; Bureau et al.
[3]; Guey et al. [12]). It is likely that slight fluctuations in the level of
vigilance during the day contribute to the appearance of SWp-s. The well-
known triggering effect of emotional events upon petit-mal absences is probably
connected with a rebound effect following an intensive arousal influence pro-
duced by stressor stimuli.

The correlation between REM and SWp-s requires particular attention.
Generally speaking, we found an antagonism between rapid eye movement
periods and SWp-s. In some cases, however, groups of eye movements seemed
to be somehow in connection with SWp-s. These constellations were always
observed at the beginning or the end of REM periods. If we consider the REM
to represent a level of vigilance near to the wake state, as supported by differ-
ent data (Okuma and Fujumari [21]; Evarts [6]; Pompeiano [26]), or
even as a state during which the cortex is working in a different way but at a
level similar as in wakefulness, we obtain an explanation of the antagonism
with SWp-s. The thalamic reticular system is also inhibited during full wakeness
and during REM, as shown by the depression of thalamic recruitment (Gua-
GuiNTO [8]). At the beginning or at the end of REM this high level of vigil-
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ance is not yet developed or not any more maintained and a transient arousal
effect provoked by the emotional stress of a dream corresponding to a short
eye-movement group, can be followed by a rebound fluctuation with the pos-
sible appearance of SWp-s.

According to our findings and to data in the literature, the correlation
of SWp-s with the level of vigilance must be considered to represent a crucial
point in the mechanism of petit-mal absences. This indicates that the patho-
physiological processes behind petit-mal absences are closely connected with
the sleep—vigilance system. In each epileptic process two main factors can
be distinguished, viz. 1. a local epileptic dysfunction of certain cell groups,
or certain cerebral systems caused by a damage of external origin or
by a functional disturbance on the neurochemical level; 2. a general, probably
genetically determined tendency to convulsions. In petit-mal epilepsy, the
focal disturbance is usually hidden. However, in many cases, focal electrical
and/or clinical signs have been found. The sites of these focal processes located
by means of stereoencephalography, as well as the regions from which secon-
dary bilateral spike-wave synchronisation is often triggered and the areas from
where electrical or chemical stimulation induces generalized spike-wave par-
oxysms in animal experiments, are all connected with fields having a trigger-
ing driving effect upon the sleep system (for references see Halasz, [14]).
It may be assumed that the genetically determined factorin petit-mal epilepsy
consists in some functional disturbance of the reticular arousal system. Our
finding that in petit mal patients transitional sleep is prolonged and the con-
spicuously great fluctuations of the level of vigilance towards slow sleep on
REM levels as compared with those in healthy control subjects, is interpreted
as a reflection of the dysfunction which increases the possibility of a triggering
of the sleep system by an epileptic focus.
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Total lipids were determined gravimetrically in gram-sized samples of 107 ca-
daver livers. Cholesterol, triglycerides and phospholipids were estimated from extracts
of 10—20-mg samples of the same livers. Total lipids determined in macro-samples
and the sum of lipid fractions obtained in the micro-samples were in good agreement.
Normal livers contained at most 5.5% fat per wet weight. Higher values were due to
fatty degeneration. The fact that in fatty degeneration triglyceride accumulation is
not accompanied by a significant increase in cholesterol or phospholipid content, has
been confirmed.

The procedure permits estimation of lipid fractions in samples obtained in vivo by
the Menghini biopsy needle.

The value and justification of liver needle biopsy in dubious cases in
which the usual clinical and laboratory methods fail to clarify the diagnosis,
is unquestionable (Magyar and Fischer [13]; Kalk [8]; Leevy [12];
Szarvas et al. [18]). Histological estimation of the degree of fatty degeneration
is somewhat subjective (Beringer et al. [1]; Irsigler and Hrabal [6];
Kremer [9]; Jaross et al. [7]). Therefore, a method for the quantitative
estimation of the main fractions of liver lipids suitable for the analysis of
needle biopsy material has been devised.

Material and method

Total liver lipids were estimated gravimetrically in 107 unselected cadaver livers. About
19 of liver tissue was homogenized and extracted according to Folch et al. [3]. After e-
vaporation, the total amount of lipid was measured on an analytical balance. The results served
as reference for judging the reliability of data obtained with tissue samples of mg size.

Gravimetric measurement of total lipids from tissue specimens of 10—20 mg, equal
to needle biopsy samples, presents problems since the assay would require a balance of (ig
sensitivity.

In 76 microspecimens total lipids were estimated by the phospho-vanillin procedure
(Postma and Stroes [15]). However, insufficient sensitivity, and the disturbing effect of
sphingosin (Saifer and Feldman [17]) made this method unsuitable for tissue-lipid deter-
mination. Therefore, to obtain the total lipid content of biopsy-sized samples, chemical esti-
mation of the main lipid classes was undertaken.

From 107 livers, subjected also to gravimetric estimation, samples weighing 4.2 to 46.5
mg were extracted according to Folch, and after evaporation of the solvent the residue was
re-dissolved in 2 ml of hexane, and total cholesterol (Rappoport and Eichhorn [16]), tri-
glycerides (van Handel and Zitversmit [4]), and phospholipids (Youngburg and Young-
burg [19]) were determined. The results were expressed in percentage of tissue wet weight.

The livers after formalin fixation, paraffin-embedding, and haematoxylin-eosin stain-
ing (Kremer et al. [10]), were examined also histologically.
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Results and discussion

The total of lipid fractions obtained in micro-samples was in good agree-
ment with the results obtained by gravimetry of larger tissue samples. Chem-
ical determination of the lipid fractions in tissue samples of less than 10 mg
were, however, not reliable.

Table 1
No. of Age, Fat content, ChJS&‘ém Triglycerides PW?S,%QO' Sum of Tissue
Author(s) y ! percent . lipide weight,
cases year I g
(gravimetric) ) . . fractions mg
in per cent of tissue wet weight
Donhoffek 107 0-87 1.7- 0.11- 1.3- 0.4— 1.81- 4.2-
25.6 0.84 26.4 3.60 30.84 46.5
Kremer et
al. [10] 150 - - 0.15- 0.5- 1.05- 1.70- -
— 1.12 24.4 3.60 29.12 _
KWITERO-
WICH
et al.*
i 12 4-61 — 0.20— 0.29- 2.10- 2.59- -
— 0.54 5.43 3.07 9.04 —

* Examined only normal livers.

The results agreed with data in the literature (Table I). Total fat of the
normal liver may amount to as much as 5.5% of wet weight. A fat content
above 8.0% is a reliable sign of a pathological fatty liver. Confirmation was
obtained that in fatty degeneration only the triglycerides are accumulated
with any considerable increase in cholesterol or phospholipids (Poggi and
Di Luzio [14]; Carison et al. [2]; Irsigler and Hrabal [6]; Kremer
[9]; Kremer et al. [10]). Therefore, if only the degree of fatty degeneration
has to be established, estimation of esterified fatty acids — as proposed by
Hoeflmayr and Fried [5] — should be the method of choice. Esterified
fatty acids include fatty acids in esterified cholesterol and phospholipids.
However, the amount of the latter does not change significantly in fatty de-
generation, so the increase in esterified fatty acids represents the accumulation
of triglycerides.

This statement does not, however, apply to storage diseases, in which
different lipids are accumulated in the liver. Therefore, in these cases separate
determination of the lipid groups is the correct procedure.

As has been shown, the lipid fractions can be determined by chemical
methods in 10—20-mg samples of cadaver liver. Good results have also been
obtained in Menghini needle-biopsy material taken in vivo (Jobst and Don-
hoffer, iN preparation).
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A three-compartment model was designed for the analysis of drugs acting di-
rectly on thyroid function. The values for the coefficients of iodine kinetics (a, I/, @)
were estimated in laboratory animals, and the responses reflected by these parameters
were considered characteristic of the drugs under study. They included TSH, thyroxine
and tri-iodothyronine as stimulators, and di-iodotyrosine, thiamazole and potassium
perchlorate as inhibitors, of thyroid function.

TSH was found to modify iodine turnover in a direction corresponding to data
in the literature, the extent of the changes being dependent upon the mode of admin-
istration. Thyroxine was found less active than expected, and the effect of tri-iodo-
thyronine was opposed to the expected response. These observations are interpreted
by a negative feed-back mechanism on the one hand, and by the possibility, on the
other, that the drugs administered may not pass through all phases of iodine turnover,
therefore, if the mechanism of action of an individual drug is directed at these very
phases, it fails to elicit any response when attaining the blood stream.

On the evidence of the results the present method seems to be suited for the
selection of appropriate drug therapy for the restoration of iodine turnover.

Drugs, including those affecting iodine metabolism, act directly or in-
directly. In disturbances of iodine metabolism, direct-acting drugs are usually
employed for restoration of the pharmacokinetic equilibrium. For a proper
selection of the drug in a given case it is important to know which phase of
iodine metabolism is affected by the individual component.

The kinetic graphs characteristic ofiodine metabolism and the coefficients
derived from them [8, 9, 4] allow to identify the sites of action of the individual
drugs and to define their effects on a quantitative basis [2, 3].

Description and significance of the model (Fig. 1). The three-compartment
model seen in Fig. 1 represents the three most currently employed coefficients.

The individual compartments of the model represent the urine, the
blood and the thyroid. The coefficients a, 77and a occupy the junctions between
the respective compartments. The model presupposes a migration of the sub-
stances from blood to urine and to the thyroid on the one hand, and from the
thyroid to the blood, on the other. U represents the radio-iodine content of
urine; S, of plasma; T, of the thyroid. The velocity coefficients a, a and 1
measure the rate of iodine uptake, mobilization (secretion) and excretion,
respectively.
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The mathematical description of the model, in the terms of the denota-
tions presented in Fig. 1, suits the following differential equations:

Fig. 1. Three-compartment model of iodine kinetics. T — radio-iodine content of thyroid,
S = of blood, U = of urine, a = coefficient of iodine uptake, a = of iodine secretion, r] = of
iodine excretion

du .
it ULS (1)
(f (@+ r)S + oT (2)
dT

a*S —oT (3)
dt

The equation system also expresses the kinetics of radioactive iodine and gives
the following correlations for the active iodine content of the thyroid

T = Ale~a— e-(a+’)f] (4)

The iodine kinetic coefficients are defined by two experimental graphs which
are constructed by measurement of active iodine in blood, thyroid and urine,
without differentiation of the individual iodine fractions (Fig. 2). A typical
iodine retention curve of this kind is shown in Fig. 2, where T represents the
changes in radioiodine content versus time for the thyroid, S, for serum; and
U, for urine. From two curves constructed on this basis, the third curve can be
derived in every case. Only the three significant sites of radioiodine retention
have been considered, the radioiodine demonstrable at other sites of the body
having been disregarded.

Ta and Th i.e. the respective half-lives reflected in the mobilization
phase beyond 24 hr of the iodine uptake curve (T) and in the initial phase of
declining serum activity (S') give the following correlations with the iodine
kinetic coefficients:

. 0.693 0.693
0 — =mememmene and (a f-rj) =

(3)
These two equations being given, the iodine kinetic coefficients can be com-
puted with the aid of equation [4].

The results of studies by Eichhorn [5], Joyet and Gautier [6] and
Kutka and Licico [7] point to definite relationships between the severity of
the disturbances of iodine metabolism demonstrable by clinical procedures

Acta Medica Academiae Scientiarum Hungaricae 31, 1974



IODINE KINETIC COEFFICIENTS FOR PHARMACOLOGICAL ANALYSIS 53

Fig. 2. lodine kinetic curves. T represents the changes in the radio-iodine content of thyroid,
S in that of blood, U that of urine, plotted against time. Inverse scale on ordinate

Fig. 3. Graphs representing the exponential correlations between the grade of iodine turnover
disturbance established clinically, and the coefficient of iodine uptake. Log scale on ordinate
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(physical examination, BMR, laboratory findings) and the coefficients of
iodine kinetics. This is illustrated by the graph in Fig. 3, representing the
correlations between the respective values and the severity of hyper and
hypothyroidism graded from —3 to -)-3 (i.e. of minor, moderate and major
severity). The continuous line in the graph has been derived from the data of
Czechoslovakian, the interrupted line from those of Swiss authors. The graph
shows that grade 0 corresponds from a = 0.08 to 0.12 per hr, i.e. to the range
characteristic of normal iodine metabolism. In a semilogarithmic coordinate
system the correlations give a straight line, in other words, the relationship
between the coefficient of iodine uptake and clinical severity is exponential.
The other two iodine kinetic coefficients behave in the same manner.

On the grounds of the correlations seen in Fig. 3, measurement of a
permits a quantitative estimation of spontaneous or drug-induced changes in
thyroid function.

Material and method

Albino male rats of 200 g average body weight were used. They were kept on Reming-
ton’s iodine-deficient diet for a few weeks before the experiments. The drugs acting directly
on the thyroid included TSH, thyroxine (T4) and tri-iodothyronine (T3) as stimulators, and
di-iodotyrosine (T2 and Thiamazole as inhibitors, of iodine metabolism. The procedure has
been described earlier [41-

The parameters necessary for estimation of the kinetic coefficients, i.e. the counting
rates defining the radioiodine level in the thyroid and the tail vein, were estimated 2, 5, 24 and
48 hrs after administration of 131l, both activities being measured simultaneously by means of
a scintillation detector. The system of differential equations describing the model were solved
by means of a Hewlett-Packard 9100 B computer. In this manner the kinetic coefficients and
their deviations could be computed on the basis of these equations without difficulty and with
high accuracy.

1. After the preparatory period referred to above, three groups of 40 animals each were
formed. 30 animals of each group were treated intraperitoneally with TSH, T4 and T3 respec-
tively. The other animals served as controls and received physiological saline intraperitoneally
under identical conditions. In this manner the stress involved by the treatment was identical
in the treated and the untreated animals. Within each group, three subgroups of 10 animals
each were formed.

The animals of subgroup | were pretreated with the respective drug for a period during
which it is expected to reach its maximum effect [1, 10], this period being 24 hrs for TSH and
72 hours for T4and T3 The dose was 1 IU/kg daily for TSH, 1 mg/kg for T4and T3

The animals of subgroup Il received the respective drug together with m 1 on a single
occasion, in the same doses as in subgroup |I.

In subgroup 111, Thiamazole was administered in doses of 10 mg/kg daily for three
days in order to induce hypothyroidism. This was followed by the administration of the drugs
in the same doses as in subgroups | and II.

2. Three groups received T2 Thiamazole, and potassium perchlorate, respectively. The
iodine kinetic coefficients were determined in each group in 20 test animals and in 20
controls. They were administered in a preliminary as well as in an instantaneous single-
dose form, the former type to subgroup |, the latter to subgroup |Il. Pretreatment
of 4 days comprized daily doses of 60 mg/kg for T2 40 mg/kg for Thiamazole, and 600
mg/kg for potassium perchlorate, administered in four fractions. In the instantaneous type
of treatment the same doses were applied on a single occasion.

Results and discussion

The responses are seen in Tables I and Il including the iodine kinetic
coefficients as well as the severity of the disturbance of iodine metabolism
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Table |

lodine kinetic coefficients under the effect of iodine turnover stimulating drugs

TSH *(h-) 0(h—) I(h—) A D
I. 0.2335 0.0154 0.391

+0.0300 +0.0020 +0.0050 42.90 + 135
. 0.1980 0.0078 0.0183

+0.0500 +0.0040 +0.0840 65.28 + 1.20
Ini. 0.1970 0.0090 0.0260

+0.0400 +0.0030 +0.0080 54.56 + 1.20

Thyroxine (T4

l. 0.1680 0.0076 0.0530

+0.0400 +0.0030 +0.0010 12.96 + 1.00
1. 0.1390 0.0022 0.0300

+0.020 +0.0050 +0.005 33.28 +0.72
1. 0.3980 0.0029 0.0237

+0.020 +0.0009 +0.0080 65.31 +2.20
Tri-iodothyronine (T3)
1. 0.0580 0.0130 0.0440

+0.0100 +0.0020 +0.0100 15.72 -0.35
1. 0.1280 0.0077 0.0250

+0.030 +0.0010 +0.0070 42.72 +0.65
111. 0.0270 0.0408 0.0802

+0,0090 +0,0010 +0.0100 6.40 —1.40
Controls

0.0850 0.0051 0.0800
+0.0100 +0.0010 +0.0100 45.5 +0.20

which is presented in the last column. A represents the figure for the mo-
bilization phase ( ~ e _I5/) of the iodine-retention curve extrapolated back to
the time of administration. Its value, in addition to the kinetic coefficients,
may he characteristic of the response elicited by the drug.

The results set out in Table | show that TSH, whether administered as
pretreatment or in a single dose, enhanced iodine turnover. On the other hand,
T3 which is usually considered more active than thyroxine, produced a slight
increase in thyroid function when administered in a single dose and had an
opposite effect when applied in the form of pretreatment. This may have the
following explanation.
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Table 11

lodine kinetic coefficients under the effect of iodine turnover inhibiting drugs

Di-iodothyrosine (T2 a(hi < (h->) V (h-9 A% D
l. 0.013 0.00079 0.129

+0.005 +0.00010 +0.020 20.30 —2.4
n. 0.022 0.00183 0.099

+0.008 +0.00070 +0.004 20.94 -1.7

Thiamazole

1. 0.035 0.0035 0.0265

+0.010 +0.0006 +0.0100 35.10 -1.05
il. 0.093 0.00151 0.0284

+0.008 +0.0004 +0.0050 41.10 +0.20
Potassium perchlorate
l. 0.026 0.00036 0.0541

+0.003 +0.00110 +0.0030 12.29 —1.45
n. 0.013 0.00260 0.0520

+0.002 +0.00070 +0.0100 - 261 -2.4
Controls

0.085 0.00510 0.0800
+0.010 +0.00100 +0.0100 45.5 +0.2

If T3is conveyed to the blood stream in a single dose, it may miss the
phase of iodine turnover which is essential to its mechanism of action, thus
being prevented from exerting its stimulating activity.

On the other hand, the depressive effect of T3 on thyroid function in the
case of sustained treatment or of administration of thyrostatic drugs, may be
attributed to a negative feed-back mechanism. In the present case, the nega-
tive feed-back between trophic hormone and target hormone (TSH —T 3) signi-
fies that a rise or fall in the blood thyroid hormone level results in an opposite
change of TSH secretion, moreover, itisto he assumed that by the administra-
tion of exogenous thyroid hormone a direct inhibitory mechanism is also
made to act on thyroid secretion. The observation that the stimulating action
of exogenous thyroid hormone on iodine turnover is weaker in euthyroid
animals than in those of subgroup IlIl which have been rendered hypothyroid
by Thiamazole pretreatment is presumably also the result of the same feed-
back mechanism. Human observations also bear testimony to the suppressive
effect of thyroxine.
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On the evidence of the data in Table 11, all three thyrostatic drugs under
study exhibited a distinct and significant inhibitory action. It is only the degree
of efficiency which differed according to the mechanism of action of the drug
in question and to its mode of administration.

The considerable fall in iodine turnover consequent upon a single dose
of T2was still more marked after prolonged administration. It may be assumed
that iodine being split off from the massive amounts of T, exerts a direct in-
hibitory effect on thyroid function.

The effect of Thiamazole is due to the fact that all mercaptoimidazole
derivatives are inhibitory to the peroxidase enzyme bringing about the oxida-
tion of iodine to iodide. As a result, inorganic iodide taken up by the thyroid
accumulates there without being utilized for biosynthesis and interferes with
the uptake of further inorganic iodide. As it can be seen from Table Il, Thia-
mazole has to be administered for a certain time to ensure an optimum effect.

The perchlorate ion interferes with iodine uptake by a competitive in-
hibition, therefore even a single dose of it is causing a significant reduction
of the kinetic coefficients.

Some of the drugs studied did not affect the individual kinetic coefficients
to the same extent. For instance, the considerable reduction in a produced by
Thiamazole was not necessarily followed by a fall in a of the same order.

The results show that in the diverse disturbances of iodine turnover
the various drugs are not of equal benefit. It is the extent, direction and site
of action of these drugs which the present findings might help to assess, thus
allowing to prescribe the treatment correctly corresponding to the prevailing
disturbance of iodine turnover.
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Renal function and morphology were studied in hypertension induced in rats
by ligation of one renal artery without interference with the other kidney. 13
and 30 weeks after the intervention when blood pressure and renal hypertrophy were
considered to be in a steady state, renal function displayed certain changes. Simulta-
reously, vascular lesions of hypertensive character were demonstrated in the unoperated
kidney. The role of hypertrophy in the maintenance of normal blood pressure and renal
function, and the role of renovascular degeneration in the pathomechanism of hyper-
tension and renal dysfunction are discussed.

As reported earlier (Fekete and Tarjan [12]), we have been able to
induce a state of permanent hypertension in rats by ligation of one renal artery
without interference with the other kidney. In opposition to other experi-
mental methods making use of adjustable clamps and involving, by this fact,
individual differences of renal blood flow, the procedure applied allowed en-
tirely to block the blood supply to one kidney and to study the state and func-
tion of the other, unmanipulated, kidney as long as necessary.

In order to study whether the procedure was suitable for the experimental
study of human renovascular hypertension, serial experiments concerned with
the features of the hypertensive state thus produced have been undertaken.
These studies revealed 1. a slight elevation of blood pressure between the 2nd
and 6th week after the intervention; 2. a significant elevation of blood pressure
and its subsequent stabilization at high levels between the 13th and 30th week;
3. hypertrophy of the heart and of the unoperated kidney with reference to
body weight, the peak values being demonstrable before blood pressure had
attained a high level, i.e. between the 2nd and 6th week.

Human hypertensive conditions are associated with characteristic mo-
difications of certain, primarily renal, mechanisms. The functional aspects of
experimental renal hypertension have thus far received little attention. In
the experiments to be reported the individual parameters of renal function
and the morphology of the kidney have been studied 13 and 30 weeks after
ligation of one renal artery, at a stage when arterial blood pressure and renal
hypertrophy have reached a steady state.
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Material and method

Home-bred two-month-old female albino rats with a mean weight of 180 g were used.
They were fed on synthetic rat chow containing 150 mEq/kg of sodium. In 25 animals under
ether anaesthesia, the region of the left kidney was exposed from the midline approach and the
left renal artery was ligated without complete isolation, then the wound was closed.

At 13 and 30 weeks after the intervention the animals were divided into two groups
of 13 and 10 rats, respectively, then weighed and placed in individual metabolism cages. Their
urine was collected for 7 hours daily for 3 to 4 days, invariably between 9 a. m. and 4 p. m.
W ater was allowed ad libitum. At the end of these periods, under 30 mg/kg pentobarbital
anaesthesia arterial blood pressure was measured with amercury manometerinserted into the
carotid of one side, then blood samples were withdrawn from the carotid, and the heart, both
kidneys, and the gut with the mesenterium wereremoved, weighed and stored for processing.

Chemical analysis. The pooled urine was measured daily and the urinary and blood
samples were studied for osmolality with a Fiske osmometer, for sodium and potassium con-
centrations with a Zeiss flame-photometer and for creatinine concentrations by the method
of Balint and Visy [1].

Control group. Twelve unoperated female rats with 227 g mean weight and correspond-
rng in age to the hypertensive ones were handled in the same manner as described above, in-
cluding urine-collections, blood-pressure-readings, samplings, etc. and in 5 animals, the same
cigans as in.the test group were studied histologically.

Statistical analysis was done by Student’s two-sample t-test.

Histology. The organs were fixed in 10% formalin embedded in paraffin, stained with
haematoxylin-eosin, van Gieson’s and Mallory’s phosphotungstic acid haematoxylin.

010 memeeee GK>-

Controls 13 weeks | 30 weeks
after ligation of left renal artery

n v
i Ccréat O K
O Filtered Na 0O UNaV and UKV

Fig. 1. Parameters of renal function and blood pressure in rats, 13 and 30 weeks after ligation
of one renal artery, as compared with the controls
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Results

Results are shown in Table | and Fig. 1.

Table 1
Parameters of renal function in rats after ligation of the left renal artery and in normal controls
(x £ Sx)
13 weeks 30 weeks
Parameters Control groups
after ligation of left renal artery
Number of animals 12 13 10
Weight of animals, g 227+12 253+8 272 +8
Weight of right kidney, mg 806 £3 1357 +51d 1431 +98"
Weight of left kidney, mg 803 +3 182 +8d 1497
Weight of right kidney in per cents
of body weight 0.36£0.01 0.53+0.02J 0.53+0.05"
Weight of left kidney in per cents of
body weight 0.36+0.01 0.07 £0.01d 0.05+0.01-
Blood pressure, mmHg 105+2 164 +5d 160+21)
Y ~d/min/l g kidney 3.94+0.37 6.91+0.73d 6.71 £0.45"
Uosm/Posm 5.40+0.23 2.77+0.231 —
Screat’ mg/100 ml 0.82+0.04 0.93+0.06 0.95+0.04
Ccre3t, /d/min/1 g kidney 329+21 456+0.26'1 435 £20'*
SNa mEq/1 147 +2 150+2 150 1
ccreat ' SNa juEg/inin/1 g kidney 48.4+3.1 68.5+3.7J 65.3 £2.9"
UNa *V /iEg/min/l g kidney 0.416+0.06 0.518 +0.06 0.463+0.04
Excreted Na/filtered Na, % 0.86+0.12 0.76 £0.08 0.71+0.06
SK mEq/1 45+0.1 3.4+0.1c 3.5+0.03°
Ccreat ' S« /iEg/min/1 g kidney 146 £0.05 1.57+0.10 1.52+0.08
*V //[Eq/min/1 kidney 0.38+£0.05 0.42+0.03 0.47 +£0.03
Excreted K/filtered K, % 26.1+2.4 25.6£0.8 30.9+4.3
Haematocrit, per cent 43 +2 40 +1 41 £1
Number of measurements (urine) 36 39 39
Number of measurements (serum) 12 13 10

Symbols: ¢ = p < 0.01; d = p < 0.001

1. As pointed out in earlier studies, ligation of one renal artery in rats
is followed by a statistically significant elevation of blood pressure with a 55
mmHg mean rise by 13 and 30 weeks. The control mean values were 10572
mmHg and by 13 and 30 weeks, 16476 and 16072 mmHg, respectively.

2. At 13 and 30 weeks after ligation of the left renal artery, the ischaemic
kidney showed marked atrophy, its function was negligible, in contrast to the
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unoperated kidney which displayed a significant hypertrophy, its weight having
increased from 0.36 to 0.53% ofthe body weight. The parameters of renal func-
tion were referred to 1 g weight of the unoperated kidney and the values thus
expressed correlated to those of the control group (Fig. 1).

a) Urinary output per minute rose by approximately 70%. Urinary
osmolarity showed a parallel decline, so the ratio Uosm/Posm diminished to
approximately 50% of its original value.

b) Endogenous creatinine clearance displayed a significant increase of
approximately 40%. The serum creatinine level was unaffected.

c¢) The serum sodium level remained unchanged as compared with the
control. As a result of the increased GFR, the amount of filtered Na increased
by approximately 40% . As natriuresis increased only by 20%, excretion of Na
in per cents of the filtered load fell from 0.9 to 0.7% . The change was, however,
not significant statistically.

d) The serum potassium level showed a significant decrease. The filtered
amounts of potassium thus remained unchanged while its excretion displayed
a slight increase to 30% of the filtered load. The changes were at the border-
line of significance.

Microscopic study. In 5 control animals, the microscopic structure of
the kidney was normal. In one animal there was a slight lymphocytic infil-
tration of focal character in the cortical interstitium. No change was demon-
strable in the renal arteries and arterioles.

Fig. 2. Microscopic appearance of the kidney 3 weeks after arterial ligation. Extensive necrosis
side by side with a fairly preserved, atrophied cortical area. H—E, X 50
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Fig. 3. Mesenteric artery of an animal subjected to ligation of one renal artery 27 weeks before.
Extensive fibrinoid necrosis of intimai and medial layers, massive inflammatory granulation
involving the adventitia. H—E, x80

Fig. 4. Arteriole from the subserosa of the large intestine 13 weeks after ligation of one renal
artery. Proliferation of intima, broadening of muscular layer, granulation and scarring of ad-
ventitial layer. H—E, x 350
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In the hypertensive animals, the kidney with its artery ligated displayed
extensive necrotic areas with patchy calcified deposits, and atrophic areas
with signs of tubular regeneration, demarcated from the necrotic areas by
scar tissue (Fig. 2). Vascular changes confined to moderate thickening and
fibrosis were found in a single case.

The unmanipulated kidney showed microscopic signs of hypertrophy
(enlargement of tubular epithelium, moderately enlarged glomeruli).

Vascular changes in the heart, gut and, in 16 cases in the kidney were
demonstrable in 18 of the 21 animals. In 4 cases, these changes consisted of
fibrinoid necrosis or of polyarteritis nodosa typical of malignant hypertension
in albino rats (Fig. 3). The pattern was, however, generally that of hyperten-
sion of moderate severity characterized by hypertrophy of the media and by
hyperplasia of the intima (Fig. 4). These changes appeared generally 5 to 6
weeks after the arterial ligation and their severity was related to the degree
and duration of the hypertension (Fig. 5).

Fig. 5. Artery from unoperated kidney 9 weeks after ligation of the contralateral renal artery.
Changes like in Fig. 4. H—E, X350

Discussion

The relationships between kidney and arterial hypertension were ana-
lyzed by Wiitson [36] on the grounds of experimental evidence including
his own studies. In these, a narrowing of one renal artery had been produced
without interference with the other kidney and the hypertension thus induced
usu ally persisted after removal of the ischaemic kidney. The failure to nor-
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malize blood pressure was attributed to vascular lesions in the unmanipulated
kidney, regarded as a direct consequence of the hypertension.

In the rat experiments by Filoyer [13], unilateral renal arterial con-
striction was followed by an acute elevation of blood pressure which then sta-
bilized in the course of a few weeks. Removal of the ischaemic kidney within
this period was followed by normalization of blood pressure, the unoperated
kidney having been found unaffected or its changes reversible. The stabiliza-
tion of hypertension is due to the involvement of the unmanipulated kidney
caused by a vasoconstrictive factor produced in the ischaemic kidney. At this
stage, beyond the 5th to 7th week, removal of the ischaemic kidney does not
any more lead to a normalization of blood pressure since with the progress
of vascular lesions the unoperated kidney gradually loses its capacity of in-
hibiting the pressor substances. As it has been formulated by Selye [34]
and by Masson et al. [24] the kidney, devoid of blood supply, is transformed
into an endocrine kidney.

Information is scarce concerning the functional parameters associated
with experimental renal hypertension in the rat. We find only short-term
observations in the literature and the experimental procedures are inconsistent.
It is, however, certain that at 2 to 3 weeks after the intervention causing hy-
pertension, GFR and Na-reabsorption in the unmanipulated kidney may attain
88% of the control figures (Matt [25]) and that there is a 7 to 28% increase
in inulin clearance from the normal 0.35 ml per 100 g body weight at 2 weeks
(Dicker and Shirtley 1971). Hayslett et al. [15] demonstrated in indi-
vidual nephrons a 30% increase in GFR and in the filtered as well as the
reabsorbed amounts of Na. Maxwell [28], Peart [31], Del Greco et al.
[71 and Conn et al. [6] noted hypopotassaemia in association with
hypertension.

The present observations extending to 30 weeks after ligation of one
renal artery revealed in the presence of the unmanipulated opposite kidney
1. a gradual and significant elevation of blood pressure; 2. a hypertrophy, and
3. functional as well as morphological changes in the unoperated kidney.

The mechanism of compensatory hypertrophy is not clear (Mertz and
Weiss [29]). Hypertrophy of the renal tissue represents a response either to
the loss of functional capacity or to deviations from the ideal mass of renal
tissue (Dicker [9]). Malt [25] ascribes the renal hypertrophy to the in-
cremental work load. Specific control mechanisms of some kind have been
also suggested to have a role (Phittips and Leong [30]). Asregards the time-
relationships, the process begins in the very first hours (Coe and Korty [5];
Janitzky and Lingis [18]) and may attain a maximum of 70 to 80% by the
20th day (Saphir [33]; Rollason [32]).

The antihypertensive function of intact renal tissue has been given dif-
ferent interpretations. Braun-Menendez [3] regards renotrophin as the
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stimulator of renal growth. Peart [31] attributes the elevation of blood
pressure to an abnormal breakdown of pressor substances, Masson [23]
to a deficient production of antidepressor material. Sen et al. [35]
as well as Devaux et al. [8] incriminate a decrease in the amount
of renin-inhibitor. In experimental hypertension induced in dogs by ligation
of one renal artery (Fekete et al. [11]) the unmanipulated kidney showed no
hypertrophy while being affected by degenerative vascular changes, and eli-
mination of the ischaemic kidney failed to cause a normalization of blood
pressure. In patients in whom surgical removal of the ischaemic kidney failed
to decrease or to normalize the high blood pressure, the renal and extrarenal
arterioles revealed degenerative vascular lesions typical of hypertension
(McCormack [27]; Huber [16]; Kolestky and Rivera-Velez [21]; McAI-
lister et al. [26]; etc.).

In the present experiments the morphological changes took 5 to 6 weeks
to develop. The microscopic features of malignant hypertension thus induced
were consistent with those found in other model experiments. The light and
electron microscopic features and the mechanism of hypertensive vascular
changes have widely been studied (Endes [10]; Churg [4]; Kerényi et al.
[20]; Jerrinek et al. [19]; Huttner et al. [17]; Konyar et al. [22]). In the
animals which had remained free from necrotic lesions, vascular changes of
hyperplastic, proliferative character were prevalent, owing probably to the
vascular injury having been moderate and so the increase in blood pressure,
gradual (Gordbratt [38]; Zottinger [37]; Hatt et al. [14]).

Our observations lend support to the claim that after ligation of one
renal artery in rats the unoperated kidney undergoes hypertrophy, and be-
comes capable of maintaining blood pressure at normal levels and takes over
the function of the ischaemic kidney. This compensatory mechanism, ideal
though it seems, is of a transitory nature, remaining in operation for a period
not longer than 4 weeks. Its breakdown which is bound to ensue 5 to 6 weeks
after the arterial ligation is in all probability due to an enhanced production
of pressor substances by the ischaemic kidney and to the consecutive vascular
lesions in the unoperated kidney. This process is then characterized by sig-
nificant elevation of blood pressure and the impairment of tubular function
with the GFR unaffected.
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The serum 1gG, IgA, IgM, Coeruloplasmin, a2—macroglobulin and transferrin
levels were estimated by the radial immunodiffusion technique and followed up over
a period of 40 days in patients with acute myocardial infarction. 1gG and IgA levels
were elevated between the 16th and 21st days. The Coeruloplasmin level showed the
most marked elevation, and had not completely normalized by the 40th day. The o2
macroglobulin level revealed a similar, though less marked, tendency. The transferrin
level decreased.

The pioteoglycans and the glycoproteins (GP) belong to the essential
constituents of the connective tissue ground substance. Abnormalities of the
ground substance almost inevitably affect the metabolism of GP, even in the
absence of any primary defect. Metabolic changes of this kind may be asso-
ciated with abnormal serum GP levels [1, 9, 17].

The modifications in the carbohydrate components of GP, in particular
of protein-bound hexose, hexosamine, sialic acid and fucose have been studied
in a wide variety of pathologic processes, including connective tissue and kid-
ney diseases, malignant growths and other conditions. In the majority of these
abnormalities an increase occurred in the levels of the carbohydrate compo-
nents of GP [4, 8, 11, 17].

Human serum is known to contain numerous GP fractions which, despite
their individual physical, chemical, immunological and biological characters
[11, 13], have common carbohydrate components. Therefore, quantitative
changes in their concentration provide no information on the individual GP
fractions. Consequently, we have to study the concentrations of the different
GP individually. This might offer closer information on the aetiology and
pathogenesis of various processes and possibly also diagnostic clues. A study
has therefore been made of the changes of GP in myocardial infarction with
a view to their pathogenetic and diagnostic implications.

The values were estimated by the radial immunodiffusion technique over
a period of 40 days following the attack.
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Material and method

The study concerned 35 patients admitted with myocardial infarction in the period
1972 to 1973. There were 23 males, 12 females, their age ranged from 27 to 77 years (mean,
57.3 years for males, 71.6 years for females). The diagnosis of myocardial infarction was based
on the history, clinical course, blood counts, ESR, ECG, serum lipid, SGOT, SGPT and SLDH
levels. Serious complications including shock, pericarditis, pulmonary embolism, major dis-
orders of cardiac rhythm, occurred in 15 patients, on 16 occasions altogether. The concentra-
tions of 1gG, IgA, IgM, Coeruloplasmin, a2-macroglobulin and transferrin were measured in
native serum from the onset of the attack over a period of 40 days at seven different times by
the radial immunodiffusion techique of Mancini et al. [10], using monospecific sera (supplied
by the Institute of Human Vaccine Production and Research, Rudapest). Pooled human sera
from 100 normal blood donors served as control. The results were quantified on the basis of
reference sera (Hyland, Kallestad). Since no transferrin reference sera were available, these
results were referred to the generally accepted standard values given by Beckeb et al. [2].
For statistical analysis, the two-sample t test was used. The results agreed with the values given
by the Institute of Human Vaccine Production for IgG and IgA but showed some deviation
for IgM.

Results

Results have beentabulated and represented graphically (Tabl I). 1gG con-
centration began to rise between the 8th and the 15th day and was significantly
increased between the 16th and 21st days, to return subsequently to the normal
level. IgA concentration too was significantly increased between the 16th
and 21st days and after a transitory elevation (p > 0.05) normalization ensued
in the second half of the observation period. The IgM level decreased between
the 1st and 3rd days.

Coeruloplasmin values began to rise in the course ofthe first days and were
significantly elevated until the 33rd day when they began to decline. a2macro-
globulin also showed a rising tendency from the outset; its elevation was sig-

mg/100 mi

n 25 n 16 20 13 15 9 5

Fig. 1. The changes in the concentrations of the I1gG

Acta Medica Academiae Scientiarum Hungaricae 31, 1974



SERUM GLYCOPROTEINS IN MYOCARDIAL INFARCTION 71

Fig. 3. The changes in the concentrations of the IgM

nificant between the 4th and 7th days and was still at the borderline of sig-
nificance between the 22nd and 27th days. Transferrin displayed a character-
istic pattern. Its value decreased from the very beginning and was lowest
between 8 and 15 days, to rise again afterwards and to attain nearly normal
values at 40 days.

The number of cases was too small for grouping the cases on the basis
of complications. It is none the less to be noted that in disorders of cardiac
rhythm there was a moderate increase in the concentrations of a.2macroglo-
bulin, and in shock, a more marked increase in IgG and IgA.
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Discussion

Studies of the serum GP with individual biological and immunological
characters have been found informative concerning their diagnostic value.
Cleve and Strohmeyer [3], studying the otj-acid GP,a2macroglobulin and
Gc concentrations found an increase in og-acid GP in cholangitis, in systemic
diseases and tumours, and a decrease in cirrhosis of the liver, and a reduction
in Gc-globulin level in liver disease. Snyder and Ashwell [14] estimated 15
different GP fractions in malignant processes against pathologic and normal
controls. Though evaluation of their results is difficult by the small number
of cases and their heterogenous character, the fact remains that seven of the
GP fractions concerned (transferrin, a2-macroglobulin, Gc globulin, IgA, IgD,
IgG, IgM) remained unaffected, while three (ag-acid GP, Coeruloplasmin, ar-
antitrypsin) showed increased concentrations in both abnormal groups. Two
fractions (haptoglobin, haemopexin) had increased in malignant disease, where-
as the concentration of three (a2nhs~ 5 /32—GPI, prealbumin) reduced in
malignancy and unaffected in other abnormal conditions. In the seromucoid
group regarded earlier as homogeneous, increasing, unchanged and declining
GP levels were equally represented. Miesch et al. [12] practically never found
a normal o”-antitrypsin level in pathologic conditions, in contrast to the a2-
macroglobulin concentration which remained almost invariably normal, apart
from cases of tumour and hepatitis where they were increased to some extent.
Székely et al. [15] noted increased serum haptoglobin levels in myocardial
infarction, cerebrovascular insults and peripheral arteriosclerosis. Serum hapto-
globin was measured on the basis of the haemoglobin-binding capacity, and
serum Coeruloplasmin by means of colorimetry by Hevér et al. [7] and by
Toth et al. [16]; the haptoglobin was found to increase in malignant disease
parallel with the growth ofthe tumour and in leukaemia. An increased Coerulo-
plasmin level was observed in malignancy of the blood-forming organs, with
the exception of multiple myeloma. The serum GP was extensively studied
in chronic liver disease by Fenhér et al. [5, 6]. Coeruloplasmin and <@-macro-
globulin increased in chronic aggressive hepatitis and in cirrhosis of the liver,
IgM in chronic persistent hepatitis, 1IgG and IgA in chronic aggressive hepatitis
and in cirrhosis of the liver. Zawadski and Edwards [18] noted hypertrans-
ferraemia in iron-deficiency anaemia. The behaviour of the serum-GP in myo-
cardial infarction has not yet been studied by means of modern methods.

The present results raised the following points.

The GP character of immunglobulins is well-known. While it is difficult
to account for the early decline of the IgM level, the increase in IgA and 1gG
may be connected with an immunological nature of the events. The haemato-
crit showed variations of no significance. Interpretation of the behaviour of
transferrin awaits further evidence.
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Table 1

Serum-glycoprotein concentrations (mg/100 ml) in acute myocardial infarction

Coeruloplas-  azmacro-

19G 1A IgM min globuiin ~ Transferrin

0 25 25 25 25 25 25

Control x 1200 210 130 31 244 295

ontrols ) 56.0 16 10.6 2.2 12 11

P

n 11 12 12 12 12 12
134 X 1125 263 83.7 42 270 263,55
— day SD 91.4 57.5 9 2.1 39.2 15.8
. >0.05 >0.05 <0.01 <0.01 >0.05 >0.05

n 16 16 16 16 16 16

47 d x 1224 225 113 56.6 314 224
— [ day SD 104 26.3 26.4 5.7 26.1 26.3
. >0.05 >0.05 >0,05 <0.001 <0.05 <0.05

0 20 20 20 20 20 20

x 1308 255.6 109.9 49 258 212

8—15 day sD 147 20.8 57.1 5.9 12.2 57
p >0.05 &10.05 >0.05 <0.01 >0.05 <0.01

n 13 13 13 13 13 13

1621 d X 1818 298 105.5 43 282 244
- ay SD 250 315 18.5 2.9 27.7 12.3
p <0.05 <0.05 >0.05 <0.01 >0.05 <0.01

I 15 15 15 15 15 15

9297 4 X 1421 223 108 44.4 275 242

. ay SD 114 29.7 11.4 3 10.8 26
p e=r0.05 fed0.05 >0.05 <0.01 540.05 >0.05

n 9 9 9 9 9 9

b8 33 da X 1342 353 153 44.4 257 259.8
- y SD 190 72 14.8 46 15.9 15.3
. >0.05 >0.05 >0.05 <0.05 >0.05 >0.05

n 5 5 5 5 5 5

34—40 day X 1552 193 95.4 39 249.6 264
SD 148 68.9 19.1 2.6 83.7 46.6

It has been demonstrated by the present study that myocardial infarc-
tion is accompanied by changes in the serum-GP levels. The differential char-
acter of these modifications clearly emerges from the results.

Studies of GP in a larger numbers of patients and classification of myo-
cardial infarction according to clinical course, severity and possible complica-
tions would greatly add to the diagnostic and predictive value of the results.
Study of further serum-glycoproteins holds promising, still unexplored pos-
sibilities. The ultimate object of these studies should be to establish the GP
constellation typical of myocardial infarction.
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Fresh human milk and cow’s milk of 2.8% fat content exert a marked leukotactic
activity on being administered intradermally to rabbits and are thus capable ofinducing
the preparatory phase of the local Shwartzman reaction. The injection is followed by
an inflammatory skin reaction with extensive leukocytic infiltration of the corium.

Endotoxin or 5 to 8 ml milk injected intravenously 24 hours after the prepa-
ratory injection elicits a local thrombohaemorrhagic reaction reminiscent in many
respects of the local Shwartzman reaction.

Production of the preparatory phase of the reaction is attributed to the powerful
leukotactic activity of milk.

The conventional procedure for inducing a local Shwartzman reaction
(LSR) in rabbits consists in the intradermal administration of a preparatory
dose of endotoxin, followed by a second, provocative, dose of endotoxin ad-
ministered by the intravenous route.

Earlier, the endotoxin has been prepared by the procedure of Botvin
and Mesrobeanu [1]. Recently, the deproteinized lipopolysaccharide (LPS)
derived from Gram-negative bacteria by the method of Westphan etal. [11]
has come into use.

We have reported earlier that, besides endotoxin, other macromolecules,
such as casein, peptone [7] or even platelets [9] are also suitable for produc-
tion of the preparatory phase. These agents have the capacity of eliciting a
local aggregation of leukocytes in the skin at the site of injection, which is a
“sine qua non” for the production of the actual reaction.

In view of the confirmed leukotactic activity of casein in vitro [2] and
in vivo [5, 7] and hence, of its being suitable for the production of the pre-
paratory phase of LSR, we have examined human and bovine milk for leuko-
tactic activity in rabbit skin. It has also been attempted to provoke a skin-
reaction of the LSR-type by this means.

Material and methods

Ninety rabbits of identical breed and either sex, weighing 2500d;500 g were used. The
experiments were spread over the four seasons of the year. The animals were kept on standard
food supplemented with vegetables. The skin of the back was depilated the day before the
experiment.
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Grouping of the animals and the treatment schedules have been summed up in Table I.

The milk serving for the studies was obtained from healthy women without evidence of
mastitis, 5 to 7 days following delivery. After meticulous breast toilet the milk was collected
into sterile containers. The first few ml having been discarded, 0.3 ml of the milk was injected
intradermally within 5 to 10 minutes into the skin-areas prepared in the manner described
above. At the same time, samples were subjected to bacterial examination.

Five animals were injected in a similar way with commercial pasteurized cow’s milk
of 2.8% fat content.

In 20 animals provocation of the thrombohaemorrhagic reaction was done by the intra-
venous injection of 200 fig per rabbit LPS (E. coli 0111 endotoxin, Westphal type, Difco La-
boratories, Detroit, Mich).

Thirty rabbits were injected intravenously with 5 to 8 ml human, 10 rabbits with the
same amounts of bovine milk 24 hours after intradermal milk injection, of an amount varying
with body weight.

The skin lesions thus produced were read 24 hours later by inspection of the inside of
the skin.

Specimens were excised from the inflammatory areas of preparation and from the haem-
orrhagic areas of provocation, fixed in 10% formalin and the sections were stained with haema-
laun-eosin and examined under the light-microscope.

Ten rabbits were injected with 8 ml cow’s milk into the ear vein on two occasions at
24-hr intervals, with the aim of examining the organs for changes typical of the generalized
Shwartzman reaction (GSR).

Results

Results are seen in Table I.

Table 1

Leukotactic activity of human bovine milk and provocation of thrombohaemorrhagic skin reaction

Number of

Aim of the experiment Form of treatment animals Results
Study of leukotaxis (without 0.1 —0.3 ml human milk intra-
provocation) dermally 15 15/15*
0.1—0.3 ml bovine milk intra-
dermally 5 5/5
Provocation of thrombo- 200 fig LPS intravenously 20 16/20
haemorrhagic reaction after 5—8 ml human milk intravenously 30 19/30
preparatory phase induced by 5—8 ml bovine milk intravenously 10 6/10
0.3 ml human milk
Provocation of GSR 2x8 ml bovine milk intravenously 10 0/10

* Numerator: number of animals with positive reaction.
Denominator: total number of animals in the group.

Intradermal injection of 0.1 to 0.3 ml milk into the back skin of rabbits
was invariably followed by marked hyperaemia and swelling at the site of
injection by the end of 8 to 24 hours. Extension of the inflammatory area seem-
ed to be related to the amount of milk injected. The human or bovine origin
of the milk did not affect the intensity of reaction. On the other hand, in the
absence of provocation, the inflammatory areas remained free from any haem-
orrhagic reaction reminiscent of LSR over the next 72 hours.

Acta Medica Academiae Scientiarum Hungaricae 31, 1974



LEUKOTACTIC EFFECT OF HETEROLOGOUS MILK 79

When 24 hours after the preparatory injection 200 ug LPS or 5 to 8 ml
milk were injected into the ear vein, a thrombohaemorrhagic reaction was
noted in the areas of inflammation in the course of the subsequent 24 hours.
The reaction was reminiscent of a LSR of minor intensity induced by the con-
ventional procedure, i.e. preparation and provocation by means of endotoxin.

It was none the less remarkable that no necrosis had developed, par-
ticularly when milk had been employed for provocation.

Microscopic study

Twenty-four hours after administration of human milk, a massive focal
leukocytic infiltration of the connective tissue between the epidermis and the
skin-muscle layer occurred, without thrombosis or haemorrhages (Fig. 1).

In the central areas occupied by accumulated leukocytes, prevalently
by granulocytes, there were capillaries distended with leukocytes. Around
the dilated capillaries clusters of migrating leukocytes appeared (Fig. 2).

Under higher power leukocyte migration through the capillary wall was
clearly seen (Fig. 3).

Twenty-four hours after milk injection, a thrombohaemorrhagic skin
reaction has formed at the site of the previous intradermal preparatory in-

Fig. 1. Rabbit skin 24 hours after intradermal injection of 0.3 ml human milk. Cross-section
of a skin muscle in the lower quadrant. In the corium, focal leukocytic infiltration of indistinct
outlines. Haemalaun-eosin stain, X100

Acta Aledica Academiae Scientiarum Hungaricae 31, 1974



80 S. TOTH et al.

X »» ..,

fji< A Wy -y i’
r gt wi'SC.
$& S 5c%n-")./r o r-»S*C
M8 <o flw jo s (Ugalls)
* .V Tv '
rln:n_ Mf* _ ﬂ u .

Fig. 2. Rabbit skin 24 hours after administration of human milk. In the central area of the
leukocytic accumulation in the corium there are distended capillaries with leukocytes aligned
in the lumen along the endothelium. Haemalaun-eosin stain, X250

Fig. 3. Leukotaxis induced with human milk in rabbit skin. Invasion of the capillary endo-
thelium by migrating leukocytes. Haemalaun-eosin stain, x400
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jection in approximately two-thirds of the animals. In the distended capillaries
clots and around them numerous extravasal red blood cells were seen (Fig. 4).
Rarely, crust formation occurred, particularly in endotoxin-treated animals.

The LSR required 5 to 8 ml milk for its provocation in rabbits. Smaller
doses, e.g. 1to 2 ml, produced occasional reactions only, while after 10 to 20 ml,
the majority of the animals died soon after the injection.
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Fig. 4. Thrombohaemorrhagic reaction in rabbit skin 24 hours after intravenous administra-
tion of human milk. Thrombus in the lumen of a capillary. Haemalaun-eosin stain, x250

Administration of 5 to 8 ml milk was followed by prostration of the ani-
mals with a rise in rectal temperature up to 40°C. Recovery took 8 to 12 hours.

Production of the reaction reminiscent of LSR was successful all the
year round, regardless of the season. The intensity of the reactions culminated
in the summer and autumn months. Female, and especially pregnant, rab-
bits displayed an enhanced responsiveness.

Intensity of the thrombohaemorrhagic skin reaction was not affected by
the human or bovine origin of the milk. After repeated administration of 8 ml
bovine milk no systemic abnormalities typical of GSR were noted in any of
the animals.

No pathogens were demonstrable in any of the human milk samples,
the bacterial count was about less than 104 per ml. In a few cases, achromo-
genous bacteria were found.
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Discussion

On the evidence ofthe present study, fresh (5to 10- minutes- old) human
milk exerts a powerful leucotactic effect on rabbit skin. This activity resulting
in leukocyte migration is unrelated to the presence of pathogenic bacteria.
The presence of endotoxin in any significant amounts may also be ruled out
with reasonable certainty, since human milk failed to provoke a GSR, even in
repeated doses. The leukotactic activity of milk may be ascribed instead to
its natural constituents. On the other hand, the bacterial and possible endo-
toxin content of bovine milk may be directly involved in the production of
leukotaxis.

In view of the powerful leukotactic activity of human milk there might
be some reason to connect the appearance of mastitis in the post-partum period
with the primary phlogogenic properties of human milk. However, before
drawing this conclusion, it should be studied whether the leukotactic effect
of human milk was valid for human tissues.

Since the intradermal injection of human or bovine milk results in a local
accumulation of leukocytes, subsequent administration of endotoxin is suit-
able for the provocation of a thrombohaemorrhagic skin reaction.

While in our earlier studies, intravenous casein, peptone or platelet-rich
plasma failed to induce a thrombohaemorrhagic reaction, on the evidence of
the present study, milk, whether of human or bovine origin, lends itself well to
preparation as well as to provocation of an LSR.

Endotoxin is well-known to play a decisive part in the production of
the preparatory phase as a result of its leukotactic activity. In the provocative
phase, where certain factors affecting microcirculation and blood clotting also
play a part, endotoxin is also closely involved by releasing lysosomal enzymes
from the leukocytes [3, 6, 8].

A case has been reported recently by Waltace et al. [10] in which in-
jection of 140 ml of pasteurized cow’s milk induced a severe reaction marked
by high temperatures, circulatory disturbances, and petechiae on the chest
developed immediatelv followed by a defibrination syndrome. On culturing,
the milk sample proved non-pathogenic, although it contained two uniden-
tified Gram-negative strains. The authors considered the milk itself to have
been the responsible factor and attributed certain features of the syndrome
to fat embolism and to disseminated intravascular coagulation.

In view of this case, provocation of a haemorrhagic skin reaction in lab-
oratory animals by intravenous human or bovine milk might well be attrib-
uted, in accordance with the high mortality induced by major doses, to fat
embolism, which is liable to produce haemodynamic changes essential to the
production of the reaction, parallel with an enhancement of the clotting mech-
anisms.

Acta Medica Academiae Scientiarum Hungaricae 31, 1974



LEUKOTACTIC EFFECT OF HETEROLOGOUS MILK 83

Finally, it might be an advantage that milk can be used for the produc-

tion of a thrombohaemorrhagic skin reaction similar in many respects and
lending itself to the experimental study of the LSR.
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UBER VERANDERUNGEN DER VERESTERTEN
FETTSAUREN TRIGLYCERIDE UND
CHOLESTEROLESTER IM BLUTPLASMA BEI
EXPERIMENTELLER HYPERTONIE DER RATTE

Von
M. L. MICHAILOV

AUS DEM ZENTRALINSTITUT FUR HERZ- UND KREISLAUF-REGULATIONSFORSCHUNG (DIREKTOR:
PROF. DR. R. BAUMANN), BERLIN-BUCH DER AKADEMIE DER WISSENSCHAFTEN DER DDR

(Eingegangen am 12. November 1973)

Es wurden die veresterten Fettsduren — Triglyceride und Cholesterolester —
im Blutplasma in einem Hypertoniemodell an der Ratte untersucht. Es wurde ein
signifikanter Anstieg der ungesattigten Reihe der veresterten Fettsauren (TG) ver-
zeichnet, parallel mit entsprechenden Verdnderungen im Spektrum der freien, nicht
veresterten Fettsduren im Blut. Bei hypertoner Belastung nimmt die Palmitinsdure
den vorherrschenden Platz der gesattigten Reihe, die Olsdure den der ungesattigten
Reihe ein. Diametral gestalten sich die Verdnderungen der veresterten Fettsduren
(Cholesterolester) bei hypertensivem Zustand. Hier sind die gesattigten Fettsduren
vermindert und die ungesdttigten entsprechend erhéht. Die biologisch wichtigen essen-
tiellen Fettsdauren, Linol- und Arachidonsdure, sind angestiegen.

Es wurden einige Aspekte des Fettstoffwechsels in Verbindung mit der erhdhten
energetischen und funktionellen Bedirfnissen bei Hypertonie diskutiert. Die Verdnde-
rungen der veresterten Fettsduren sind als ein adaptiver Mechanismus zu betrachten.

Die endogenen Triglyceride (TG) werden von der Leber produziert und
in das Blutplasma als Lipoproteine mit sehr niedriger Dichte (very low den-
sity lipoproteins — YLDL) sekretiert, wahrend die Chylomikronen-TG, die
exogenen Ursprungs sind, vom Intestinum Uber den Ductus thoracicus in das
Plasma gelangen. Die Konzentration der TG im Blut ist abhdngig von der
Bilanz ihres In- und Output, bzw. ihre Umsetzung und Hydrolysierung zu
freien Fettsduren (FFS), welche weiterhin aktiv am gesamten Metabolismus
teilnehmen. Offensichtlich haben Chylomikronen-TG Bedeutung als energe-
tische Fettreserve, wéhrend die endogenen TG nach ihrer Lipolyse im Blut
sofort am oxydativen Stoffwechsel teilnehmen kénnen. Eine positive Korre-
lation zwischen der Intensitdt des FFS-Umsatzes im Plasma und dem Umfang
der Entstehung der FFS aus TG wurde festgestellt [1]. Sowohl bei physischer
Belastung [2] als auch bei Hypertonie [3] wurde eine Senkung des Blutspiegels
der TG gefunden, welche mit einer erhdhten Utilisation bei einem alternativen
Verbrauch der Substrate in der Oxydation interpretiert werden kann.

Veresterte Fettsduren im Blutplasma in Form von Cholesterolester wer-
den vorwiegend in der Leber sekretiert und katabolisiert [4, 8]. Man nimmt
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an, daR die physiologische Rolle der Cholesterolester mit dem Transport von
Lipiden verbunden ist [5] und dall diese keine Bedeutung als Energiequelle
besitzen. Ihre Konzentration im Blut steht wahrscheinlich im Zusammenhang
mit den funktionellen Bedirfnissen nach Baumaterial fir Lipoproteine und
fur die Steroidgenese. Beim Mechanismus der Freisetzung von Fettsduren aus
den Lipoproteinen und ihrer nachfolgenden Aufnahme in die Zellen spielen
zwei Enzyme eine gewichtige Rolle: Lipoproteid-Lipase (clearing factor —
LPL) und Lecithin—€holesterol-Acyl-Transferase (LCAT). Wahrend durch die
LPL die Fettsduren aus den TG freigesetzt werden, greift die LCAT vor allem
die Lecithinhulle der Lipoproteine an. Es kommt somit zu einer synchronen
Verkleinerung der Lipoproteine und zu einer Freisetzung ihres Inhaltes —
FFS, Glycerole, Cholesterol u. a. Dieser Mechanismus lduft in zwei Richtun-
gen mit alternierendem Charakter ab und ordnet sich den klassischen Gesetzen
der Kinetik der fermentativen Katalyse unter.

Die Regulation des Metabolismus der veresterten Fettsduren — TG und
Cholesterolester — bei intakten Tieren, und zwar ihre Synthese, Absorption
und Destruktion, wird als Komplex verzahnter Mechanismen betrachtet. Die
hormonsensitiven Enzyme vermitteln Ober drei Hauptwege, Uber das sym-
pathische Nervensystem mit Catecholaminen, Uber den Nervus vagus mit
Insulin und Uber die Proteinsynthese mit Nebennierenrindenhormonen und
dem Wachstumshormon, den EinfluR der Faktoren des inneren und &duBeren
Milieus.

Ausgehend von der Tatsache, daB im Hungerzustand bei der Zusam-
mensetzung der TG im Blutplasma die endogenen TG Uberwiegen, stellten
wir uns die Aufgabe, die Verdnderungen des Musters der veresterten Fett-
sduren — TG und Cholesterolester — bei hypertoner Belastung am Tier zu
untersuchen und mit normotonen Bedingungen zu vergleichen.

Material und Methoden

Die Untersuchungen des Musters der veresterten Fettsduren —TG und Cholesterolester —
flihrten wir an 50 Albinoratten durch; die gleiche Anzahl Ratten diente als Kontrollgruppe
(Stamm W istar, beiderlei Geschlechts, ca. 220 g, 9 Monate alt, 12stdg. Nahrungskarenz). Ein
experimentelles Modell der neurogen-interorezeptiven Hypertonie erzeugten wir durch beider-
seitiges Entfernen der Barorezeptoren des Sinus caroticus zusammen mit den Fasern des aor-
tendepressorischen Nerven [6] und entnahmen nach der Stabilisierung des erhdhten Blut-
druckes (Mittelwerte 170/115 Torr nach den Ausgangswerten 105/65 Torr) das Blut fur die Un-
tersuchungen. Die Blutdruckmessung erfolgte mit Hilfe eines Kondensatormikrophons nach
Boucke —Brecht am Schwanz des nicht narkotisierten Tieres. Fir die Dokumentation wurde
die Pulskurve durch einen Elektrokardiographen photographisch aufgezeichnet. Das Blut
wurde durch Herzpunktion entnommen. Die Extraktion der Lipide erfolgte mit Chloroform-
Methanol; die Lipidfraktionen trennten wir durch Dinnschichtchromatographie mit Kieselgel
G/Merck, flissige Phase: Hexan-Diathylather-Essigsdure, 85 : 15 ; 2,5 V/V/V. Die Umesterung
nahmen wir mit 0,25 nNa-Methylat vor [7].

Die Untersuchungen des Musters der veresterten Fettsduren wurde mittels eines Gas-
chromatographen (Gasofract TP 500, Fa. Dr. Virus KG, Bonn) mit Flammenionisationsdetek-
tor durchgefuhrt. (Die gaschromatographischen Bedingungen waren folgende; S&ule: 300 x 0,4
cm Kupferrohr; Saulenfullung: 7,5% Didthylenglycolsuccinat auf Gaschrom Q, 100—120
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mesh; Temperaturen: Injektionspunkt 260°C, S&ule 185°C, Detektor 265°C; Tragergas: Stick-
stoff, 2,8 1/h Durchfluf; Empfindlichkeit: 0,5 X 10“9—1,0 x 10-9 A; Papiervorschub: 600
mm/h.) Die Ergebnisse wurden statistisch ausgewertet unter Anwendung des t-Testes und
der Korrelationspriufung.

Ergebnisse

I. Die Verdnderungen im Muster der veresterten Fettsduren — TG —
bei Hypertonie zeigen wir in Tabelle I. Sie sind ausgeprdgt nach folgenden
Richtungen:

Tabelle 1

c-zahl Norm(:)téontiere Hyper(;((j)ntiere
I. Gesattigte veresterte Fettsduren — Triglyceride
cl2 1,620,2 2,4+0,8
ca 1,4%0,2 1,6+0,2
clf 42,2+3,4 45,9+3,7  (p < 0,01)
c,8 2,6+0,3 4,2+0,5 (p < 0,05)
r 47,8 54.1
Il. Ungesattigte veresterte Fettsauren Triglyceride

10,3%1,0 85+0,8 (p < 0,05)

ng 1 32,6+2,5 247421  (p < 0,01)
cl8:2 7,6+0,7 9,6£0,9 (p < 0,05)
rg 3 0,7 1,0
~20 14 1,0 2,1+0,3
y 52,8 45,9

1. Erhéhung der gesdttigten Fettsduren; alle untersuchten Vertreter
zeigen erhdhte Werte, vorwiegend die Palmitinsdure,

2. Verminderung der Reihe der ungeséttigten Fettsduren, insbseondere
der Olséure,

3. polyene Fettsduren (essentielle Fettsduren) zeigen eine gewisse Ver-
mehrung.

Il. Die Verdnderungen des Musters der veresterten Fettsduren — Cho-
lesterolester — hei experimenteller Hypertonie demonstriert Tabelle Il. Sie

verlaufen zum groéfRten Teil diametral zu den obigen Resultaten, und zwar:
1. Die ganze Reihe der geséttigten Fettsduren zeigt verminderte Werte,
besonders die Palmitinséure.
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2. Die ungesadttigten Fettsduren sind vermehrt; diese Verdnderungen
aber konstatierten wir vor allem bei den polyenen Fettsduren, so bei der Linol-
und Arachidonsdure. Die Vermehrung weist Parallelitdt zu den korrespondie-
renden Fettsduren der TG auf, ist hier jedoch signifikant.

Tabelle 11

c zanl Norm(z/'iontiere ! Hyper;:mtiere
|. Gesdttigte veresterte Fettsduren — Cholesterolester
A2 1,2+0,3 15+0,4
Ci 4,4+0,6 3,4+0,5
A6 28,1+2,9 24,6+2,6 (p < 0,05)
Ci. 1,4+0,3 1,2+0,2
C2, 1,0£0,2 0,2
r 36,1 30,9

I1. Ungesattigte veresterte Fettsduren — Cholesterolester

Ci6:1 16,1+1,5 14,9+1,3
Cig:1 22,6+2,8 19,0+1,8 (p < 0,05)
A8 :9 9,8+1,4 16,5+1,7 (p < 0,01)
Cie 3 2,6%0,3 3,5+0,3 (p < 0,05)
720 :4 12,8+1,2 15,2+1,8 (p < 0,01)
z 63,9 69,1

Diskussion

Bei hypertoner Belastung des Organismus, welche ein Beispiel fur einen
energieerfordernden Zustand darstellt, wird ein breiterer Umfang der verester-
ten Fettsduren — TG — in die fiir den energetischen Metabolismus bendtigten
freien Fettsduren umgesetzt. Auch ein vermehrter Umfang von veresterten
Fettsduren — TG — wird von der Ueber produziert und in das Blut sekretiert.
Bei der bedeutenden Erh6hung der Umsatzrate der TG im Plasma wird ihre
Utilisation Uberstiegen. Eine positive Korrelation besteht zwischen dem Uo~
garithmus der Werte des TG-Umsatzes im Blutplasma und der Aktivitat der
UPL (Kl&rungsfaktor-Uipase) [8]. Die Quelle dieses Enzyms ist die Endothe-
lialmembran des GefdlRsystems und besonders die Vaskularitdt der Ueber [9].
Bei Hypertonie wurden fir die AKktivitdt dieser Uipase groRere Werte gefun-
den [10], welche auf erhdhte energetische Forderungen zurliickzufiihren ist.
Aus der Verminderung der AKktivitdt dieses Faktors resultieren eine Vergro-
Berung des TG-Niveaus und sklerotische Prozesse in der GefdBwand mit Ver-
&nderungen im Metabolismus der Mucopolysacharide. Die Hyperglyceriddmie
bei Diabetes steht im Zusammenhang mit einer verminderten Aktivitdt der
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LPL bei Hypoinsulindmie und einer vergréRerten Konversion der Kohlen-
hydrate in der glukoseabhd&ngigen Lipogenesis.

Die Verédnderungen des Musters der veresterten Fettsduren — TG —
im Blutplasma verlaufen in hohem Grad parallel mit entsprechenden Verén-
derungen der FFS im Plasma bei experimenteller Hypertonie mit der relativen
VergroBerung des Teiles der gesdttigten Fettsduren und mit der relativen Ver-
minderung des Anteils der ungeséttigten Fettsduren [11]. Wdhrend bei einem
FFS-Verbrauch sich die essentiellen Fettsduren, so die Linol- und Arachidon-
sdure, gefolgt von der Olsaure, betrachtlich vermindern, wechselt diese Ord-
nung diametral bei dem Muster der veresterten Fettsduren. In manchen Un-
tersuchungen wurde bei Anwendung von Noradrenalin oder Adrenalin die
Synthese von Cholesterolester und endogenen TG erhdht gefunden [12], fer-
ner dafl bei einer Belastung des Organismus, z. B. bei physischer Arbeit, der
Umsatz von Lipoproteinen mit Cholesterolester erhdht ist [13]. Die Aktivitat
der Cholesterolesterase in der Leber trdgt zu einer vermehrten Veresterung
von ungesattigten als von geséttigten Fettsduren hei. Bei hypertoner Bela-
stung hat die Leber gesteigerte funktionelle Aufgaben, und die Sekretion von
LCAT kann sich erhdhen. Unser Befund weist auf einen vermehrten Transport
von ungeséttigten veresterten Fettsduren hin. Die LCAT zeigt bei Belastungs-
zustand des Organismus breitere Aktivitdt, und zwar betrifft dies in erster
Linie die Veresterung von Linol- und Arachidonsdure. Eine dhnliche Erschei-
nung tritt bei Hungerzustdnden auf [14].

Der Umsatz der FFS in der Blutzirkulation verhdlt sich proportional
zu ihrer Konzentration im Plasma [15]. Bei normalen Bedingungen besteht
ein stabiles Verhdltnis zwischen dem ZufluB und der Utilisation der FFS.
Jede einzelne FFS wird von der Leber in unterschiedlichem Grad aufgenom-
men und auch unterschiedlich metabolisiert [16, 17]. Der Vorgang, durch den
die Leber die FFS diskriminiert, ist unbekannt. Das Linoleat wird von der
Leber fur die Inkorporation in die Cholesterolester und die Phospholipide
bevorzugt [18].

Eine hypertone Belastung des Organismus erzeugt Verdnderungen des
Musters der veresterten Fettsauren — TG und Cholesterolester, — welche be-
stimmte physiologische Funktionen im Metabolismus der Hypertonie besitzen.
Einerseits dienen die TG als Reserve fiir die FFS im oxydativen Metabolismus,
andererseits dienen TG und besonders Cholesterolester aulRer als Baumaterial
fur die Lipoproteine auch den erweiterten Bedurfnissen nach polyenen Fett-
sduren. Die Verminderung der polyenen Fettsduren — Cholesterolester und
TG — wie auch die Einschrdnkung der Hydrolysierung von TG ist ein Merkmal
fur eine verringerte funktionelle Adaptation der physiologischen Systeme des
Organismus, welche zu Verteidigungsreaktionen fihrt. Durch diese meta-
bolischen Alterationen kann der Organismus der Fluktuation der Bedingun-
gen des inneren und &uleren Milieus entsprechen.

Acta Medica Acadcmiac Scicntiarum Hungaricae 31, 1974



90

10.

11.

12.

13.

14.

15.

16.

17.

18.

Dr.

M. L. MICHAILOV

LITERATUR

Mitter, H. I.: Plasma-free fatty-acid appearance in plasma triglycerides. Metabolism 16,
1096 (1967).

Carlson, L. A. and Froéberg, S. 0.: Blood lipid and glucose levels during a ten-day-
period of low-caloric intake and exercise in man. Metabolism 16, 624 (1967).

Michailov, M. L., Nitschkoff, Hollstein, E. und Baumann, R.: Uber Verdnderungen
des Spektrums der veresterten Fettsauren (Triglyceride) im Blutplasma bei experi-
menteller nephrogener Hypertonie an der Ratte. Dtsch. Gesundh.-Wes. 26, 763 (1971).

Deykin, D. and Goodman, De W. S.: The hydrolysis of long-chain fatty acid ester of
cholesterol with rat liver enzymes. J. biol. Chem. 237, 3649 (1962).

Nestel, P. J.: Turnover of plasma esterified: Influence of dietary fat and carbohydrate
and relation to plasma lipids and body weight. Clin. Sei. 38, 593 (1970).

Krieger, E. M.: Neurogenic hypertension in the rat. Circulat. Res. 15, 511 (1964).

Oette, K., Doss, M. and Winterfeld, M.: Umesterung und Veresterung von lang- und
kurzkettigen Fettsduren in Kapillaren fir die Gaschromatographie. Z. klin. Chem.
8, 525 (1970).

Sailer, S., Sandhofer, F. und Braunsteiner, H.: Steuerung der endogenen Lipoproteid-
Lipase-Aktivitat im Plasma bei Normalpersonen und Patienten mit essentieller Hyper-
lipdmie. Dtsch. med. Wschr. 90, 865 (1965).

Naito, Y. C. and Felts, J. M.: Influence of heparin on the removal of serum lipoprotein
lipase by the perfused liver of the rat. J. Lipid Res. 11, 48 (1970).

Mallov, S.: Aortic lipoprotein lipase activity in relation to species, age, sex and blood
pressure. Circulat Res. 14, 357 (1964).

Michailov, M. L.: Untersuchungen der nicht veresterten Fettsduren bei experimenteller
Hypertonie an der Ratte. Acta med. Acad. Sei. Hung. 28, 267 (1971).

Bortz, W. M.: Noradrenaline-induced increase in hepatic cholesterol synthesis and its
blockade by puromycin. Biochim. biophys. Acta (Amst.) 152, 619 (1968).

Malinow, M. R., Perley, A. and McLaughltin, P.: Muscular exercise and cholesterol
degradation: Mechanismus involved. J. appl. Physiol. 27, 662 (1969).

Swell, L. and Law, M. D.: Influence of fasting on the formation of cholesterol arachido-
nate by the serum cholesterol esterifying enzyme. Proc. Soc. exp. Biol. (N. Y.) 129,
363 (1968).

Issekutz, B., Bortz, W. M., Miller, H. I. and Paul, P.: Turnover rate of plasma FFA
in human and in dogs. Metabolism 16, 1001 (1967).

Nestel, P. J., Bezman, A. and Havel, R. J.: Metabolism of palmitate and linoleate in
intact dogs. Amer. J. Physiol. 203, 914 (1962).

Mitter, H. I., Gold, M. and Spitzer, J. J.: Removal and mobilisation of individual free
fatty acids in dogs. Amer. J. Physiol. 202, 370 (1962).

Orth, R. D., Fine, M. B. and Williams, R. H.: Incorporation of infused palmitic-1-C14
and linoleic-1-C14into plasma lipid fractions. Proc. Soc. exp. Biol. (N. Y.) 106, 339 (1961).

M. L. Michaitov, 102 Berlin, Hirtenstrale 15, DDR

Acta Medica Academiae Scientiarum Hungaricae 31, 1974



Acta Medica Academiae Scientiarum Hungaricae, Tomus 31 (1—2), pp. 91—94 (1974)

PROTEOLYTIC ACTIVITY OF HUMAN
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(Received November 13, 1973)

The proteolytic activity of human gastric juices was investigated using bovine
albumin and casein as substrates. It was found that casein was better digested by 73%
and albumin by 27% of the tested subjects. The finding stresses the necessity of estimat-
ing proteolytic activity in human gastric juice by using both substrates.

For the estimation of proteolytic activity in human gastric juice by the
method of Bitsch [1], serum protein is used as a substrate, as the composition
of food proteins usually does not correspond to the composition of serum pro-
tein. This leads to an erroneous evaluation of the proteolytic activity of gastric
juice, since we do not know whether the individual isoenzymes of pepsin have
the same substrate specificity and kinetic properties. It is not known to what
degree the inhibition of gastric secretion influences the activity of a particular
isoenzyme.

The aim of the present investigation was to determine the proteolytic
activity of gastric juices, using two substrates i.e. casein and albumin. Esti-
mation of proteolytic activity was performed in specimens obtained at basal
secretion as well as during inhibition and stimulation of gastric secretion.

Material and methods

Sample preparation

From 48 healthy normochlorhydric persons two specimens of gastric juice were collec-
ted, each for one hour, according to the method of Kay [2]: the first basal (BAO secretion)
and the second after administration of a stimulating or inhibitor substance. The subjects were
divided into three groups of 16 persons each. After estimation of the basal secretion, to the
subjects in the first group histamine hydrochloride (p.024 mg/kg body weight), to those in
the second group, crystalline insulin (0.2 unit/kg body weight) and in the third group, atropine
sulphate (0.001 mg/kg body weight) was administered. Each sample was filtered through 16
layers of wet gauze and titrated with 0.1 N sodium hydroxide using phenol red as indicator.

Estimation of proteolytic activity

Proteolytic activity was estimated by the method of Bitsch [1], using casein (BDH)
or bovine albumin (SEVAC) as a substrate. The gastric juice was diluted immediately before
analysis with an equal volume of hydrochloric acid solution, pH 1.9. The calibration curve was
obtained for both substrates separately, using increasing amounts of triple crystallized pepsin
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(Koch-Light). The casein substrate was prepared as follows: 5.3 g casein was dissolved in 100 ml
of hydrochloric acid solution of pH 1.6 under magnetic stirring at room temperature 1—2
hours. The slightly turbid solution contained 4.4—4.8 g/100 m| of protein, as determined by
the method of Lowry et al. [3]. The albumin substrate was prepared as follows: 5.3 g bovine
albumin was dissolved in 100 ml of hydrochloric acid solution at pH 1.6 on amagnetic stirrer
at room temperature. The bovine albumin concentration was 4.4—4.8 as determined by
the method of Lowry et al. [3] .Until use each substrate was kept in the deep freeze. The
gastric juice was tested in duplicate with a blank, as described by Bitsch [1].

Results

Results are summarized in Table | and Fig. 1. Estimation of proteolytic
activity in BAO secretion showed that of the 48 subjects, casein was digested

Table |

Hydrochloric acid secretion and proteolytic activity

Statistic
. No. of  Group | No. of  Group Il No. of
Stimulus sub- n=3 sub- n=13 sub-
Jects X SD jects X SD jects group |
and 11
Proteolytic activity to atropine 16 308+128 li 135+ 54 5
casein as substrate . 48 5524186 35 266+ 92 13 p A 0.02
(expressed in mg
pepsin per 1 1 of histamine 16 1231+362 12 550+201 4
1 i N *
gastric juice) insulin 16 1675+420 12  800+278 4 P 70001
Proteolytic activity to atropine 16 200+ 76 11 355+121 5
albumin as substrate ., 48 403+162 35 5834202 13 pA 0.02
(expressed in mg
pepsin per 1 1 of histamine 16 926+283 12 1366+320
1 T N *
gastric juice) insulin 16 1180+262 12 1675¢302 4 P 0001
Hydrochloric acid atropine 16 0.49+2.0 11 0.96 0.3 5
output mEg/hour . 48 209+12 35 56+1.6 13 p A 0001
histamine 16 13.6+4.2 12 22.6+6.3
. p " 0.001*
insulin 16 6.2+2.0 12 11.7+3.6

* Calculated for histamine and insulin together.

better by 35 subjects and albumin was digested better by 13 subjects. After
administration of atropine, histamine or insulin, each subject retained the
BAO digestion pattern. In each of the two groups treated with histamine and
insulin, respectively, there were 12 subjects who digested casein better and 4
subjects who digested albumin better. The differences between the two groups
in secretion before and after administration of histamine and insulin were
significant statistically (p <[ 0.02 to p < 0.001).
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Table | and Fig. 1 show the values for proteolytic activity and hydro-
chloric acid output of the tested subjects. There was a positive correlation
between hydrochloric acid output and proteolytic activity against albumin
as the substrate and no correlation with casein.

r.usenv i'Jbstrate albumin substrate HCl output

Fig. 1. Proteolytic activity with casein and albumin as substrates, and hydrochloric acid
output. Gastric juice after administration of atropine (A), histamine (H), and insulin (1) re-
spectively. (B) — basic secretion

Discussion

In a group of healthy normochlorhydric subjects, 73% were found to
digest casein better and 27% to digest albumin better. Other serum proteins
were digested similarly as serum albumin. The ability to digest casein or al-
bumin better is an individual characteristic unrelated to the stimulus applied.
For example, a subject examined three times at 1—2 monthly intervals, di-
gested only casein in BJIO secretion as well as after stimulation by histamine
and insulin. The better digestion of casein or albumin is probably related to
differences in the composition of pepsin isoenzymes [4], possibly determined
by the genetic factors. Hypoglycaemia caused a copious excretion of pepsin,
whereas histamine enhanced hydrochloric acid excretion.

The results indicate that casein, in spite of some technical difficulties,
is a better substrate than albumin for the testing of proteolytic activity, but
the simultaneous use of both substrates is recommended.
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ARTHRITIS

By
Eva Magyar, A. Talerman, M. Fehér and H. W. Wouters

DEPARTMENTS OF PATHOLOGY, RHEUMATOLOGY AND ORTHOPAEDIC SURGERY, DR. DANIEL DEN
HOED KLINIEK, ROTTERDAM, HOLLAND
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A 46-year-old man with a three-month history of definitive rheumatoid arthritis
has undergone synovectomy of the right wrist. Muscle biopsies taken at this time showed
large plasma cell infiltrates. The immunoglobulins were normal. Ten months later,
biopsy of the same muscles showed no evidence of the plasma cell infiltration. It is
concluded that the plasma cell infiltrates in the muscles might be an early manifestation
of rheumatoid disease.

Plasma cell myositis in rheumatoid arthritis

The striated muscle in rheumatoid arthritis shows a number of abnor-
malities which can be recognized both clinically and histologically (Curtis
and Pollard [2], Sokoloff et al. [7] Steiner and Chason [8], Wittenborg
[9]). The changes involve the contractile elements, the sarcoplasm, as well
as the interstitium. One of the common histological findings is the presence
of nodular myositis, which manifests itself with perivascular clusters of
lymphocytes and lymphorrhages. These findings are considered typical,
although not pathogenomonic of rheumatoid arthritis (Gardner [4], Gibson
et al. [5]). Infiltration of the muscle interstitium by histiocytes, and
proliferation of fibroblasts are also common findings (Beneke 11]).

No reports on extensive, pure plasma-cell infiltration of striated muscles
in rheumatoid arthritis were found in the literature. A case exhibiting these
changes is described here. No other cases displaying such features were found
among 70 patients with rheumatoid arthritis.

Report of a case

The patient, a 46-year-old man, had been suffering from pain affecting both shoulders
wrists and the right hip for 3 months. Clinical examination revealed a picture of definitive
rheumatoid arthritis, with swelling and tenderness of the right wrist, the metacarpophalangeal
and proximal interphalangeal joints of both hands, and tenderness of both shoulders.

No radiological abnormalities were detected. Laboratory findings revealed a raised
ESR (68 mm/hr Westergren). The haemoglobin amounted to 12.6 g/100 ml.

The Rose-Waaler test was negative. All the biochemical investigations, including serum
electrophoresis and immunelectrophoresis, were normal. The patient was treated with phenyl-
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butazone, and by injections of hydrocortisone into the shoulder joints. Synovectomy of the
right extensor digitorum muscle was performed. Postoperative recovery was uneventful and
there was a considerable improvement in the patient’s condition.

Ten months after the original operation, a muscle biopsy was made from the extensor
digitorum and extensor carpi ulnaris muscles. The Rose—W aaler test was still negative, and
the biochemical findings were normal.

The patient remains well and is in remission 11 months after the synovectomy.

Pathology

The synovectomy specimen consisted of a swollen, oedematous tendon
sheath and a few small fragments of striated muscle. Microscopically the ten-
don sheath was congested and oedematous, containing many blood vessels
with marked perivascular cuffing by lymphocytes and plasma cells. There
were foci of necrosis, and the surface was covered by fibrin deposits. The stri-
ated muscle showed atrophic changes in some muscle fibres, which contained
prominent sarcolemmal nuclei. The sarcoplasm showed loss of the cross stri-
ation in some areas. There were large collections of plasma cells in the endo-
mysium and perimysium, and they were infiltrating the muscle fibres (Figs 1,
2). The plasma cell infiltration was extensive, and was equally marked in the
extensor digitorum communis muscle, and the extensor carpi ulnaris, the
muscle which was biopsied.

Fig. 1. Large collection of plasma cells in the muscle (H et E X 390)
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The muscle biopsies made 10 months after the synovectomy showed slight
lymphocytic infiltration of the perimysium and endomysium, otherwise the
findings were within normal limits. There was no evidence of plasma cell in-
filtration.

Fig. 2. Collections of plasma cells infiltrating muscle fibres (H et E X 265)

Discussion

The pure plasma cell myositis observed in our case has not been de-
scribed among the muscle changes observed in rheumatoid arthritis. The pa-
tient had a rheumatoid disease of comparatively short duration. The synovec-
tomy and first muscle biopsy were performed three months after the onset of
symptoms. Operation so early in the course of this disease is uncommon, and
in view of this there is a possibility that this type of abnormality may represent
a very early involvement of the striated muscle. This possibility is supported
by the fact that in early active rheumatoid arthritis the bone marrow may
exhibit an increased number of plasma cells (Fleischaker and Lachnit [3],
Kiein and Block [6]). This extensive plasma cell infiltration affecting the
muscle fibres might be a morphological manifestation of a local immune reac-
tion against the muscle proteins.
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The incidence of thyroid carcinoma, of thyroid tumours of potential malignancy
and of thyroiditis was studied on the basis of the histological features of cold nodules
observed in 300 thyroids from a population of a flat area with endemic goitre. Clinical
parameters have been designed for use in the differentiation of cold nodules and in the
timing of surgery.

Preoperative diagnosis of thyroid malignancy is still uncertain despite
the superficial site of the gland which makes it readily accessible to examina-
tion. The introduction of radioiodine in the diagnostics ofthyroid disease marks
a turning-point in this respect (Cassen et al. [6]). By the demonstration of
cold areas in the thyroid, the surgical indications in nodular goitre for suspicion
of malignancy have been greatly narrowed down. In addition, exact localiza-
tion of the cold areas allowed the use of function-saving surgical techniques
(Zukschwerdt [45]). Yet, thyroid scintigraphy is not of conclusive diag-
nostic value. The absence of radioiodine uptake is not specific of tumours;
other thyroid changes such as benign adenomas, cysts, thyroiditis, haemorrhag-
es also give cold areas and cold nodules below a certain size, in general below
15mm (Thiemann and Bay [41]) are not detectable by scintigraphy. Therefore,
the absence of radioiodine uptake serves merely as confirmatory evidence of
malignancy in the case of clinical suspicion. It must also be noted that some
thyroid tumours, even though a minority, are taking radioiodine.

There are two essential lines of approach to the objective of increasing
the diagnostic reliability of scintigraphy. The first consists in developing the
procedure still further by the use of other isotopes, in particular of e7Gallium
citrate (Grebe et al. [14]; Muohe [31]; Riccabona et al. [34]), of "Phos-
phorus (Ackermann et al. [1]), of 75SSelenium methionine (Green et al. [15]),
etc., possibly in association with biopsy (Gatvan [12]; Janginger et al. [22]).
The other is aimed at establishing clinical parameters on the grounds of the
history, the surgical intervention, the histological features of the surgical
specimen, thus enabling a closer differentiation of the surgical indications
in the case of a cold nodule, the presence of which is regarded to-day as calling
for surgery.
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The present report deals with the histopathological features of the cold
nodules and with the clinical parameters providing for a greater diagnostic
accuracy of scintigraphy, on the basis of positive scans obtained in 300 patients
from a population of an area with endemic goitre located in a flat district of
North-East Hungary.

Material and method

A total of 277 females and 27 males observed in the period 1968 to 1972 were involved
in the study. The scans were taken after administration of 25 to 30 /iCi 131l by a Siemens Nu-
cleograph, at a skin-crystal distance of 25 to 30 cm, using a No. 3 collimator. The basic surgical
technique was enucleation of the cold area. The later steps, i.e. modified or radical cervical
dissection, depended on intraoperative or postoperative microscopic findings.

Results

A total of 44 cold nodules (15%) proved malignant; 28 of these were
differentiated, 16 undifferentiated or sarcomatous. There was in addition a
group of 34 patients (14%) with tumours of potential malignancy which still
lack a consistent interpretation both pathologically and clinically (Huber and
Fuchsig [20]; Zuckschwerdt [47]; Keminger [23]). In fact, the follicular, tra-
becular and Hiirthle-cell adenomas falling under this definition exhibit certain
pathomorphological signs of malignancy, such as atypical cells, polymorphism,
capsular infiltration, initial invasive growth, but their biological properties
are still poorly understood. Opinions on their nature are therefore strongly
divided. While being regarded by some clinicians as truly malignant tumours
calling for radical surgery, they are considered by others merely as sources
of potential malignancy warranting a more restrained therapeutic attitude.
In the case of such tumours we refrained from radical surgery and carried
out enucleation or subtotal resection, linked with a close postoperative fol-
low-up. We also examined the incidence of thyroiditis accounting for the cold
areas, and found thyroiditis, including its acute and chronic forms to be the
source of the cold nodules in a total of 37 cases (12%) (Fig. 1). This was re-

Thyroid carcinomas

Tumours of potential
malignancy

Thyroiditis

Other conditions
/nonmalignant adenomas,
cysts, haemorrhages ,
scars, etc. /

Fig. 1. Distribution of 300 cold nodules on a pathohistological basis
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markable, as in 8 of the malignant cases microscopic changes characteristic
of destructive autoimmune thyroiditis were found side by side with the ma-
lignant process.

On confronting our figures with the international data evaluated under
various aspects, we find that the incidence of malignancy derived from large-
scale surveys concerning a minimum of 200 cold nodules varies between 4.2
and 21.0%. The 14% malignancy rate found in the present study was slightly
in excess of the average figures. The cause of this may have been that the pa-
tients had come from a district with endemic goitre and also because it has
been sought to locate the area of biopsy as closely as possible (Table 1).

As regards the microscopic features of malignant and potentially ma-
lignant tumours and of thyroiditis, we have found it remarkable that 1. not-
withstanding the fact that the study concerned a population of a goitrogenous
area, most tumours carried a comparatively favourable prognosis; 2. in the
group of potential malignancy, the follicular, trabecular and Hiirthle-cell

Table 1

Malignization rate of thyroid cold nodules

Number of cold Rate of maligniza-

Authors Ref. nodules studied tion, per cent
Grosebeck [16] 140 14.2
Horst et al. [18] 154 26
Ernst and Gunter [10] 77 29
Zukschwerdt [44] 219 21
Shimaoka and Sokal [40] 88 10
Borner et al. [3] 169 9.5
Johnson [21] 223 10.4
Bay [2] 650 16
Robinson et al. [35] 102 22.5
Portener and Ungeheuer [33] 159 15.7
Schacht and Mannfeld [39] 176 5.7
Keminger [23] 975 17.3
Knowlson 125] 771 4.2
Kremer et al. [26] 378 8.9
Rohrer et al. 1371 803 51
Scazziga [38] 300 10
Pietsch ét al. 132] 564 6.7
McKenney et al. [24] 130 15.6
B rooks [4] 210 19
Present material 300 14.6
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adeiiomas had a practically equal share; 3. of the cases of thyroiditis, the ma-
jority presented an advanced destructive Hashimoto’s thyroiditis, which im-
plicates a potential preblastomatous state (Fig. 2).

1. The incidence of cold nodules was far lower in males than in females,
while the rate of malignization was higher in males than in females. This is
obvious even when the global figures for carcinomas and for the tumours of

Number of
cases

=
a C
b o :
. Al E E
=3 a " -a
*
g 8P
Tumours Pot. Thyroiditis

malignancy

Fig. 2. Classification of tumours and inflammatory cleavages

potential malignancy are correlated with the total number of 23 and 277 cold
nodules, respectively. The cold nodules in males were not numerous enough
for a distribution according to age.

2. The rate of malignization of the cold nodules in females affected pre-
valently the young and the old age groups. The tumours in the former group
were almost exclusively of differentiated, those in the latter group of undiffer-
entiated, structure.

3. In middle-aged women, particularly in the period of menopause,
thyroiditis accounted for a strikingly high proportion of the cold nodules
(Figs 3, 4).

W hile in 20 of the 40 thyroid tumours the clinical features alone had been
suggestive of malignancy, in 24 (55%) the final decision for surgery was made
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Number of cold nodules: 23 277
m  Carcinomas > 5 39
13 Pot. malignancy: u 30
El Thyroiditis > 0 37

Fig. 3. Sex distribution of carcinomas, tumours of potential malignancy and of thyroiditis

0-19 years |20-39yeurs|i0-59years |60-79yearsj

Number of cold nodules: 19 100 126 32
Carcinomas: u 10 14 1
Pot malignancy 1 n ik 7
Thyroiditis 1 16 18 2

Fig. 4. Age distribution of carcinomas, tumours of potential maignancy and of thyroiditis,
in females

on the grounds of the scan. The clinical parameters to be discussed in the fol-
lowing have been found of major differential diagnostic value.

Clinical parametes

1. Relationship between cold nodule and potential malignancy. Potential
malignancy confirmed by biopsy makes surgery imperative, and the inter-
vention should be carried out without delay regardless of age or sex.

2. Relationship between cold nodule and earlier X-ray irradiation of the
cervical region. It is well-known that in the case of radiotherapy applied to the
cervical region for some non-malignant condition in childhood, thyroid car-
cinoma is found 10 to 15 years later three times as often as in non-irradiated
age-matched subjects (Duffy and Fitzgreald [7]; Winship [42]; Metvin et al.
[28]). This implicates that with radiotherapy in the history, the presence ofa cold
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nodule calls for surgery regardless of age or sex. There were four such cases in
the present series.

3. Relationship between cold nodule and earlier radioiodine treatment.
Hyperthyroid laboratory animals develop malignant thyroid tumours after
radioiodine treatment (Eichter and Hosee [9]) and there have been a few ob-
servations to this effect also in humans. Zuckschwerdt [46] reported
on atypical adenomas formed after radioiodine treatment with microscopic
features consistent with potential malignancy. In other words, development of
cold nodules after radioiodine therapy raises the suspicion of carcinoma and
makes surgery inevitable, regardless of age or sex.

4. Age and sex relationships of the cold nodule. In agreement with data
in the literature, we regard the presence of a cold nodule in males, in view of
the higher rate of malignization, as an absolute indication for surgery, regard-
less whether the patient belongs to a population of an endemic or of a non-
endemic area. For the same reason, this also applies to cold nodules, particul-
arly if solitary, in women of the infantile, juvenile and senile age groups. In
middle-aged females the high incidence of thyroiditis makes an expectant
attitude warrantable and surgery is refrained from, unless the nodule remains
unchanged despite long-continued adequate treatment of thyroiditis.

5. Relationship between cold nodule and its growth. A fast, conspicuous
growth of a cold nodule is suggestive of malignancy but it may be also due to
bleeding into abenign adenoma. Though differentiation by biopsy is possible, a
cold area of conspicious growth should at any rate be treated surgically.

6. Relationship between cold nodule and recurrent goitre. In the material
of Huber [19] and of Egilofr [8] of supposedly non-malignant thyroid
disease, 15 and 20%), respectively, of the surgically removed recurrent goitres
displayed malignant changes. The occurrence of cold nodules in recurrent
goitre, despite adequate thyroid hormone substitution, makes thus surgery
imperative. In the present material there were 6 cases of malignancy connected
with recurrent goitre.

7. Relationship between cold nodule and ectopic thyroid tissue in the re-
gional lymph nodes. There are observations on occlusions of apparently normal
thyroid follicles in cervical lymph nodes, mainly in cases of laryngeal carci-
noma, but similar inclusions were noted also in cervical lymph node enlarge-
ment due to other causes. The pathological significance of these inclusions is
nuclear. Though usually regarded as deposits of silent thyroid carcinomas
(Fish and Moore [11]; Butier et al. [5]; Zabransky and Hirsch [43]), they
are considered non-malignant by other authors (Gerard-Marchant [13]; Roth
[36]; Meyer and Steinberg [30]). In the case ofa joint finding of ectopic lym-
phonodular thyroid tissue and of a solitary cold nodule, the probability of malig-
nancy makes surgery advisable. No case of this kind has been encountered in
the present series.
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8. Relationship between cold nodule and phaeochromocytoma

The joint occurrence of phaeochromocytoma and of thyroid medullary
carcinoma is frequent (Hoensch [17]; Metvin et al. [29]; Ljungberg [27]).
High serum calcitonin levels in phaeochromocytoma make this association
still more probable. At any rate, close investigation of the thyroid is obligatory
in every case of confirmed phaeochromocytoma and detection of a cold nodule
calls for surgery.

9. Relationship between cold nodule and calcification

Radiographic evidence of a homogeneous, coherent calcified area within
the cold nodule generally reflects a non-malignant process. In contrast,
stippled or patchy calcification may correspond to the calcified core of a psam-
moma characteristic of thyroid carcinoma (Green et al. 1972). In other words,
the presence of patchy calcifications makes surgical removal of the cold nodule
advisable.

In summary, taking into consideration the 15% malignization rate in
our material, malignant tumours of the thyroid gland are by no means un-
common. The clinical parameters assembled in the present study add to
the diagnostic value of scintigraphy and allow a closer differentiation of the
cold nodule.
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Myocardial changes similar to those of human interstitial myocarditis were
induced in adult rats by a diet containing lauric acid ethylester. Muscular exercise
was found to aggravate the lesion. On comparison of the ECG features with the micro-
scopic findings, the ECG proved a reliable indicator of the clinical course.

An attempt has been made to produce an experimental of human myo-
carditis and myocardial changes were successfully induced in rats immediately
after weaning. The process was followed up by serial ECG recordings which
then were confronted with the microscopic features [8].

In small laboratory animals, feeding of a fat-rich diet results in a variety
of lesions affecting the myocardium, the walls of the large vessels, the kidney
and the liver. The most consistent changes reported in the literature include
focal necrosis and haemorrhages of the myocardium and the renal parenchyma,
sclerosis of aorta and coronaries, fatty degeneration of the liver [2, 4, 5, 9, 10,
12]. In the chronic type of such lesions, fibrosis and calcification may ensue.
Their severity is increased by choline deficiency [3]. It was difficult to produce
changes of this kind in adult or large animals, as these are less sensitive to the
diet. The cardiovascular lesions, if any, were insignificant even in the case of
experiments and were found the most extensive and the most rapidly arising
lesions after the use of the synthetic triglycerides lauric acid, ethyl laurate and
ethyl caprylate [11]. Triglycerides primarily affect the myocardium, lesions of
other organs (major vessels, kidney, liver) being insignificant and even likely
to remain absent in acute experiments. The myocardial lesions thus produced
are regarded by numerous authors as similar in their features to human inter-
stitial myocarditis [7, 9, 10], a view supported by the results of our earlier
studies [8].

The experimental changes induced in young rats take a rapid course and
end fatally in 2 or 3 weeks, a period too short to permitacloser observation
of the clinical features. Moreover, the laboratory investigations are made diffi-
cult by the small body weight and the minute amounts of blood available.
Finally, owing to the high vulnerability of young animals, the diet invariably
results in a rapid fatal course, consequently, the animals die before attaining
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the stage of myocardial fibrosis, still less that of calcification. This has prompt-
ed us to adapt the procedure to adult rats. In this way a process of more pro-
tracted course was obtained, allowing to test the influence of muscular exercise
on the lesions thus induced.

Attention was also given to the ECG abnormalities associated with the
myocardial changes. Laboratory investigations likely to provide information
on the extent of tissue destruction were also carried out. Finally, the data thus
obtained were confronted with the microscopic features.

Material and method

40 W istar rats of both sexes weighing between 170 and 220 g were studied. Four groups
of 10 animals each were formed. The animals of groups | and Il received 35% ethyl laurate
admixed to standard rat food, those of groups Il and IV were kept on standard food. W ater
was allowed ad libitum. 10 animals of the groups fed the cardiopathogenic diet and 10 of those
fed normal food (groups Il and I11) were subjected to swimming 3 to 5 times weekly. From
the 3rd month of the experiments onward, under ether anaesthesia ECG recordings were made
twice weekly with a six-channel Heilige apparatus, at paper speeds of 50 and 100 mm sec
for 30 sec to 1 min. Serum potassium, SGOT, ESR and WBC were checked at monthly intervals
and prior to the sacrifice of the animals [1]. Compared with the other groups, the animals of
group Il (diet -j- exercise) were retarded in their development, they failed to gain weight,
their tolerance to muscular exercise gradually deteriorated and although at first their perfor-
mance was virtually limitless in the same manner as in the normal rats, later they grew more
and more fatigable. 10 to 14 days after being started on the diet 30 to 40 min, later 8 to 12 min
of the exercise resulted in complete exhaustion. 4 months after the start of the studies the
animals were killed by exsanguination. The heart, one kidney and liver of each animal were pro-
cessed for microscopic study.

Results anil discussion

The results of the ECG studies have been tabulated (Table I). The de-
viations between the normal and abnormal ECG features were tested for sig-
nificance in each group by the A2-test. The differences between the group which

Table |
Changes Es and Electri- Abnor-
Group e el ot A Leion Moo i ECe ol AR
rate mias nans No.  percent
l.
D - 4 6 6 12 — 2 - 140 30 21.4
1.
D+ E 7 4 6 8 21 4 5 n 118 66 55.9
1.
E 5 - 4 2 7 — — - 122 18 14.8
V.
C 4 — 3 3 6 — — — 145 16 11.1

D = diet E = exercise C = controls
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had diet only and the controls were found significant (p < 5%), and those
between the group which had muscular exercise in addition to the diet and
the controls were found highly significant (p < 0.1%). A similar degree of
significance was found between the group subjected to diet and swimming
and the animals which had muscular exercise only and those which had diet
only. This indicated that the pathogenicity of the diet was greatly enhanced
by muscular exercise.

In conformity with published observations [6] we also found that changes
in heart rate, in voltage as well as in impulse production (e.g. nodal rhythm),
were not abnormal, such modifications being common in normal animals.
It was particularly striking to find complete or incomplete AY block in nu-
merous controls. A transitory block may be caused by anaesthesia or the
stress factors involved but its persistence must, however, be regarded as de-
finitely abnormal and attributed to the involvement of the conduction system.
This implicates the necessity for repeated ECG recordings over a sufficiently
long period. Other remarkable features included signs of lesion and necrosis,
in the first place in group Il (Figs 1, 2), as also electrical alternans which was

iM o
Koy
w T4 4
Yo vae ——V
11
XX

Fig. 1. ECG leads of the same animal in the 10th, 13th and 15th week of the experiment. Note
the progressive tendency of the ST-T abnormality and the decline in voltage. (Paper speed,
100 mm/sec)
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Fig. 2. ECG of arat in the 16th week of the experiment. The abnormal Q in leads 111, V, and

Y 2 points to necrosis. (Paper speed, 100 mm/sec)

found in this group alone (Fig. 3) and generally proved permanent in the in-
dividual animals, indicating a myocardial damage similarly as in humans.

The extent of changes was closely reflected by the changes in body
weight. In group IV (controls) there was an average gain of 65 g, in group |
(diet only), of 30 g; in group IIl (exercise only) likewise of 30 g; in the course
of 4 months, in opposition to group Il (diet and exercise), where there was an
average loss of 6 g per animal. Heart weight was also different in the individual
groups, i.e. 1125 mg for group 1V (controls); 1465 mg for group | (diet); 1574 mg

for group Il (diet -f- exercise); 1200 mg for group IIl (exercise). The ratio,
heart weight per 100 g body weight, showed a significant difference in favour
of group 11, as a sign of cardiac hypertrophy having developed in the course

of the experiments.

It was sought to gain information from laboratory tests on the extent
of tissue destruction. The results of these studies were, however, in the normal
range. The cause of this may lie in the timing of the samplings which may have
been performed when the destructive lesions were not extensive enough to
produce any significant change in SGOT or of ESR. Samplings at closer inter-
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Fig. 3. Electrical alternans in the 13th week of the experiment

vais and use of more sensitive procedure might prove more informative. It is
to be noted that human myocarditis also lacks typical laboratory signs.

Necropsy revealed no gross changes. Even microscopic ones were con-
fined to groups | and II, i.e. to the animals having been fed ethyl laurate.
In groups 1Y (controls) and Ill (normal diet with muscular exercise) no myo-
cardial abnormalities were seen. The most marked and most extensive lesions
involving both ventricles and the septum in the form of an interstitial infiltra-
tion by lymphocytes, histiocytes and fibroblasts were found in the animals
of group Il. The consecutive parenchymal changes included a disappearance
of muscular striation, swelling, increased eosinophilia. Fragmentation of the
myocardial fibres was also a common finding. At sites, the interstitium con-
tained hypertrophic connective tissue of a loose delicate fibrous structure
(Figs 4, 5).

In the animals of group I, the changes were similar but less marked. The
interstitial changes were of focal character and the parenchymal lesions of
lesser severity (Fig. 6). In the animals treated with ethyl laurate, kidney and
liver changes were also present in the form of thickening and fasion of the
glomerular basement membrane, homogeneous eosinophilic material filling
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Fig. 4. Extensive inflammatory infiltration of interstitial tissue. Myofibrillar fragmentation;
the normal structure of the sarcoplasma has disappeared (H. E. X 140)

Fig. 5. Between the oedematous myofibrillar bundles there are fibroblasts and round cells.
The broadened interstitium is occupied by hypertrophic connective tissue of loose fibrous
structure (H. E. X240)
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Fig. 6. Focal round-cell infiltration in interstitial tissue

the tubular lumen in the kidney, and parenchymal degeneration and hyper-
plasia of Kupffer’s cells, in the liver.

The clinical signs were in harmony with the microscopic findings. The
most extensive myocardial lesions were found in group Il, with loss of body
weight, poor exercise tolerance and prevalence of persisting ECG changes.
These features corresponded to interstitial myocarditis. The inflammatory
process was of acute or subacute character with early signs of fibrosis which
had not yet progressed to the chronic stage. The lesions produced in the pre-
sent study exceeded in severity those reported by other workers, and ECG
abnormalities were likewise more frequent. The cause of this may be sought
in the heavy muscular exercise associated with the diet.

The extent and severity of the abnormalities noted in group | were con-
sistent with published evidence [8, 9, 10], they were, however, not sufficient
for a closer study of the process.

The renal and hepatic changes observed in the animals fed ethyl laurate
were unrelated to the myocardial lesion. This implicates that the myocardial
changes were due to a direct cardiopathogenic effect of the triglyceride rather
than to an impairment of renal or hepatic function or to any other functional
deterioration [11].
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IMMUNOGLOBULINS ON THE SURFACE
OF LYMPHOCYTES IN AUTOIMMUNE DISEASE

1. Lymphocytotoxins on the surface of lymphocytes
By

P. Gergely, Gy. Szegedi, Mrs. E. Stenszky, B. Fekete,
G. Szab6 and Gy. Petranyi

FIRST DEPARTMENT OF MEDICINE, UNIVERSITY MEDICAL SCHOOL, DEBRECEN

(Received December 18, 1973)

The influence of SLE-associated lymphocytotoxins was studied on lymphocytes
bearing immunoglobulins on their surface. Attachment of lymphocytotoxin to normal
lymphocytes is indétectable by indirect immunofluorescence. Since the binding is not
inhibited by pretreatment with anti-human immunoglobulin, the lymphocytotoxins
attach to T-lymphocytes too. Exposure to trypsin results in a release of the bound
lymphocytotoxins, and these were demonstrated in 20% of subjects with autoimmune
disease. The relationships between the cells bearing immunoglobulin on their surfaces
and B-lymphocytes are discussed.

The sera of most SLE patients reveal lymphocytotoxins of the 19 S I1gG
type, their presence being related to the activity of the process [1, 4,5, 7, 8, 9,
11]. The destructive action of these lymphocytotoxins is not confined to allo-
geneic lymphocytes but may be directed at autologous lymphocytes too
[5, 11]. Addition ofcomplement results in a lysis of the majority ofthe lympho-
cytes of SLE patients [6, 10] as a sign of the presence of membrane-bound
lymphocytotoxins. On the evidence of our studies, the periods of activity in
autoimmune disease are associated with a relative increase in the number of
B-lymphocytes, in contrast to the periods of remission in which the B : T cell
proportion is normal. The relative increase in the B-cell count is due to a
decrease in the absoulute T-cell count [2, 3]. Of the various interpretations of
T-cell depletion, their utilization or fixation in the target tissues seems to be
the most convincing. We have, however, to consider the possibility that the
lymphocytotoxins, at least in SLE, as a result of their binding to the T-
lymphocyte surface, make the counts of Slg cells appear larger than they are
in reality, and therefore the increase in the number of the B-cells is only
apparent. The aim of the present study was to clarify this question.

Material and methods

Lymphocytes of 25 subjects with autoimmune disease in the period of exacerbation
(19 cases of SLE, 5 of rheumatoid arthritis, one case of autoimmune disease of undefined char-
acter) and of 12 normal controls were studied. For their isolation and the demonstration of
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the lymphocyte surface immunoglobulins the procedure described earlier [3] was used. The
count of immunoglobulin-bearing cells (SIg) was obtained by adding the numbers of the 1gG-,
IgA- and IgM-bearing cells.

Trypsin treatment. For elution of membrane-bound lymphocytotoxins, 0.25% trypsin
in TC-199 was used. 1 ml of the cell suspension (106 lymphocytes per ml) was incubated with
an equal amount ofthe trypsin solution at 37°C for 30 min, then washed twice with the medium,
centrifuged at 200 g for 10 minutes, and incubated at 37°C for 6 hours. After trypsinization,
the surface immunoglobulins are newly formed in 6 hours. Incubation was followed by wash-
ing of the cells and examination of the surface immunoglobulins.
| Lymphocytotoxin treatment. SLE serum of known lymphocytotoxin titre was used
after inactivation at 56°C for 30 min. 1 ml (106cells per ml) of the lymphocyte suspension was
incubated with an equal amount of undiluted serum at laboratory temperature for 1 hour.
After incubation the cells were washed three times and the surface immunoglobulins were
examined.

Pretreatment of the lymphocytes with anti-human 1gG: 1 ml (106 cells/ml) of the con-
trol lymphocyte suspension was incubated with 1 ml anti-human immunoglobulin (1gG %
IgA -+ IgM) at 4°C for 30 min and washed three times with the medium. Then the cell suspen-
sion was incubated with 1 ml of lymphocytotoxin-containing serum at laboratory temperature
for 1 hour and washed. The surface immunoglobulins were examined before and after treatment
with anti-human immunoglobulin and after lymphocytotoxin treatment.

Results

In 20% of the patients (group A), trypsin treatment was followed by a
significant (17%) fall in the Slg-cell count (Table 1). No significant change

Table 1

Influence of trypsin-treatment on the Sig-cells of autoimmune patients (Slg cells, per cent + SD)

Before After

trypsin treatment

Controls 26.0+6.8 25.5+5.0

Autoimmune patients
(Group A) 48.0+9.9 30.3%+5.0

Autoimmune patients
(Group B) 43.8+10.2 40.5+4.4

Autoimmune patients
(total) 42.3+8.1 36.1+3.9

was demonstrated in 80% of the patients (group B) and in the controls. The
reduction mainly affected the IgG-bearing cells, whereas the numbers of IgA-
and IgM-positive cells remained practically unchanged.

The lymphocytotoxin-containing SLE sera produced an increase in the
number of Slg cells derived from normal donors in 75% (Table I1). In 3 cases,
the lymphocytotoxin-induced increase in the Slg-cell count was not significant,
in the other 9 cases it ranged between 10 and 78%. The mean Slg-cell propor-
tion was 53.2% after treatment with serum. In most cases, a marked increase
was demonstrable in the proportion of IgG-bearing cells.

Pretreatment with anti-human immunoglobulin blocked the binding of
FITC-labelled anti-human immunoglobulin, and in consequence practically
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Table 11

Binding of SLE-lymphocylotoxin to lymphocytes of normal subjects
(Slg cells, per cent £+, SD)

Before treatment After treatment with
with SLE serum SLE serum
26.0+6.8 53.2+8.8

no Slg cells occurred. Pretreatment with lymphocytotoxin-containing serum
resulted, however, in a 58.3% increase in the number of demonstrable Slg
cells (Table 111).

Table 111

Influence of anti-human immunoglobulin pretreatment on the binding of lymphocytoloxin

Slg cells per cent
*+sD

Control 26.0+6.8
After AHIG* treat-
ment 1.8 0.2

Effect of SLE serum
after AHIG pretreat-
ment 58.3L;17.5

* Anti-human immunoglobulin.

Discussion

The lymphocytotoxins occurring in SLE attach to autologous lympho-
cytes. This is indicated by the observation that the appearance oflymphocyto-
toxins is followed by leukopenia [1]. Exogenous (rabbit) complement produces
a lysis of lymphocytes of SLE patients even in the absence of additional
lymphocytotoxin-containing serum; this is indicative of the presence of
membrane-bound lymphocytotoxins [6, 10]. Binding of lymphocytotoxin to
normal lymphocytes is demonstrable by immunofluorescence. Treatment with
lymphocytotoxin resulted in a significant increase in the number of Slg cells
in 75% of the cases. Pretreatment with anti-human immunoglobulin failed to
block the binding of lymphocytotoxins. From this it may be inferred that the
lymphocytotoxins are not of antiglobulin character and presumably attach to
B and to T lymphocytes. Although after binding to lymphocytes, in 75% of
the controls the number of Slg cells increased twofold, in other words, the
B cells acccount for not more than approximately 50% of the Slg cells, on the
lymphocytes of autoimmune patients binding of this extent was unfrequent.
After trypsin treatment the decrease in the number of Slg cells was not more
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than 6.2%, thus the B lymphocytes accounted for 35.1% of the 42.3% Slg-
cells. This seeming contradiction may have various causes. First of all, lympho-
cytotoxins are mainly found in SLE but not in the same amounts in all active
cases. Moreover, they seem to have a strong affinity to heterologous, even
though normal, lymphocytes. It also seems likely that the lymphocytotoxin-
coated lymphocytes are destroyed too rapidly to be demonstrable in their
totality.

In previous studies [2, 3] we have discussed the possible causes of the
increase in the proportion of B cells and of T cell depletion in autoimmune
diseases. On the evidence of our findings, in most cases the increase in the
number of Slg cells due to circulating lymphocyte-bound lymphocytotoxins
was not significant, in other words the Slg cells are in fact B lymphocytes.
Despite this fact, in occasional cases the increase in the proportion of Slg cells
as a result of binding of lymhocytotoxins to the lymphocyte membrane may
actually give the appearance of an increased B cell population, a number of
T cells appearing as B cells.
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STABILITY OF LI-THYROXINE AND OF
13U-TRI-IODOTHYRONINE: THE INFLUENCE OF
RADIOLYTIC DISINTEGRATION ON CERTAIN
DIAGNOSTIC TESTS

By
Alice L. Reviczky and L. Szanto
NATIONAL INSTITUTE OF BALNEO-PHYSIOTHERAPY, BUDAPEST

(Received January 15, 1974)

The blood-protein fractions responsible for the transport of thyroid hormones
(TBG, TBPA, TBA) were assayed for their thyroxine-binding capacity in the serum of
the same control subject over a one-year period, by a procedure based on the isotope-
dilution technique. In the dilutions of 131l —T4 (Amersham RCC) required for the pro-
cedure, the ratio m 1 —T4: 311l —T3 was measured in every case. Parallel with the ac-
cumulation of 131l —T 3 resulting from deiodination of I31l —T 4, the binding capacity
of the individual fractions was found to have shifted from TBG to TBPA. The fact
that, in contrast to the principle of the isotope- dilution technique, the labelled substance
and the non-radioactive T4 were partly different, suggests that the measurements of
radioactivity do not reflect the true binding conditions of T4

Successive batches of 1311l —T3were examined in the same manner, and the values
of the Hamolsky test were determined in the same serum. The figures displayed little
variations and 13,1 —T3 was also found significantly more stable than 131 —T4.

Thus, the Hamolsky test was found to represent a fairly reliable indicator of
thyroid function, in contrast to measurement of the T4binding capacity of the blood
protein fractions by the isotope-dilution technique, the results of which are uncertain
and therefore inconclusive in both clinical and therapeutic respects. It is suggested that
the 131l —T 4 serving for the assays should be supplied as a substance and diluted before
use, but not later than a few days after preparation. The advantages of doublet tagging
are pointed out.

The transport of thyroid hormones in the blood serum is effected by
three protein fractions: thyroxin-binding globulin (TBG), thyroxine-binding
prealbumin (TBP), and thyroxine-binding albumin (TBA), forming together
the thyroxine-binding protein (TBP) (Friedrich et al. [1]). Information on
the degree of hormone supply of these protein fractions and on their further
saturability with exogenous hormones offers important clues to the diagnosis
of thyroid disease.

On the evidence of data in the literature, thyroxine (T4) has the strongest
affinity to TBG, this fraction having a 66% share in its transport. It attaches
less firmly to TBPA transports approximately 30%. Of the three fractions,
TBA has the slightest thyroxine-binding capacity and accounts for no more than
10 to 15% of the transport (Wahner and Walser [2]). The other highly active
thyroid hormone, tri-iodothyronine (T3) differs from T, in its binding affinity.
Though it is bound to all three protein fractions, this attachment is much
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weaker than that of T4 which implicates that T4 is capable of displacing T3
from its binding site to some other site of slighter affinity, for instance from
TBG to TBPA (Larsen [3]). On the other hand, all binding sites which have
not been occupied by endogenous T4can be saturated with T3without involving
its displacement by T4

These are the principles underlying the fractional (Lemarchand-
Béraud et al. [4]) and the global (Hamo1sky et al. [5, 6]) measurements.

In an earlier study we have examined the hormone-binding capacity of
the individual protein fractions (TBG, TBPA, TBA) by means of the isotope-
saturation method (Reviczky and Szanto [7]), commenting also on the Lemar-
chand-Béraud procedure [4] in the light of our experience. On following
up the T4binding capacity of the blood proteins in sera of control subjects
after a long drug-free period, the quantitative data were found to scatter
more widely than expected from the values for serum organic iodine (PBI).
In view of the wide scatter, we extended our studies to hypothyroid, euthyroid,
and hyperthyroid patients. This time, some degree of correlation was found
between the mathematical means and the hyper- or hypofunction ofthe thyroid,
there was, however, a substantial overlap between the groups.

The problems of the method itself have been amply dealt with in the
literature. The shift in pH, the individual batches of filter paper, the differences
in the temperature of dénaturation have been all examined as potential
factors which might affect the results of the tests, the possible artifactitious
character of TBPA having been also given consideration (Davis and Gre-
german [8] Oppenheimer et al. [9], Tata [10])

In view of these facts it was expected that examination of the stability
of radioactive T4 should throw light on the causes of the wide divergence
between our figures and those of Lemarchand-Beéraud etal. [4] concerning the
binding capacities. Considering that, as pointed out above, T4 attaches to the
protein fractions in other proportions than does T3 that it is capable of dispac-
ing T3 from individual protein fractions, furthermore that, as confirmed by
Reviczky et al. [11], as a hyperiodinated product it is highly liable to
deiodination, it was safe to assume that accumulation of T3 resulting from
deiodination provides a major source of error. We have therefore studied the
following points.

1. The amount of thyroxine and of tri-iodothyronine contained
diluted 13U —T4 samples.

2. The correlation between the modifications of the thyroxine content
of 13ll— T4 and the activity of TBG and TBPA.

3. Is the tri-iodothyronine content of the diluted 1311—T 3 subject to
fluctuations similar to those of 1311—T4?

4. Are the values for the Hamolsky test modified in proportion to the
possible disintegration of 1311 —T 3?
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Material and methods

I. Radioactive solutions. 13Il—T 4 in 50% propylene glycol (Amersham RCC); mean
concentration 6.5 fig T4ml; specific activity, 35 fiC/fig. Stored at +4°C, then diluted with
physiological saline to 0.2 /rg/ml T4

I1. Inactive thyroxine solution prepared from Callbiochem B/grade thyroxine sodium
with physiological saline. T4concentration = 1.06 /Ug/ml, corresponding to 0.68 fig I/ml. Stored
at -f-4°C.

Il/a. Saturating solution, a mixture of radioactive and inactive thyroxine, made up
to 0.80 fig iodine per ml (0.12-]-0.68 T 4iodine).

I11. 131 —T3in 50% propylene glycol. Mean concentration, 8.9 /tg/ml; specific activity,
34 fiC/fig. Stored at -f-4°C. Approximately hundredfold dilutions were prepared with physio-
logical saline, containing 0.4 to 0.8 fig substance per 100 ml.

IV. The blood serum was obtained from the same control subject.

1. Study of 311-T 4

The amounts of 131l —T 3 representing the contamination in the 131l —T 4 sample were
measured in solution | used for the estimation of T4-binding capacity of the blood-protein
fractions. Part of the solution was dropped onto the start line on Schleicher-Schill filter paper
No. 2043/B. The chromatogram was developed in N-butanol : dioxane : ammonia 2N (4 : 1:5).
The strips were cutinto 1cm pieces and their activities were measured with an energy-selective
counter type Gamma NK 108 in a highly collimated Nal- crystal detector. The imp/min values
per Rf for T4(0.56) and for T3(0.63) were expressed in per cent of the total activity.

2. For the measurement of the T4binding capacity of the blood-protein fractions, the
procedure described by Lemarchand-Béraud et al. [4] was used with some modifications
(Reviczky et al. and Szanté [7]). 0.1 ml of the test serum was incubated at 38°C with 0.1 ml of
the 131 —T 4solution I, and afurther 0.1 ml aliquot ofthe serum with 0.1 ml of solution I/a. This
was followed by electrophoresis, both mixtures being run in tris-maleinate buffer of 0.1 ionic
for 16 hours, using a Zeiss-Jena apparatus (16 V, 16 mA, 3V/cm). The temperature was kept
at 24°C. The strips were autoradiographed and the imp/min values for the dark areas were
measured with the same instrument against a third strip the treatment of which had been
confined to staining with acid fuchsin. The imp/min values of the spots were expressed in per
cents of the total activity. The shift in the radioactivity of the samples enriched with inactive
thyroxine, versus the carrier-free samples is shown in Table I (Table I).

Table 1

Percentage distribution of radioactivity

Name Sol. I. Sol. 1l/a.
TBG TBA TBPA TBG TBA TBPA
L. R. A. 57.5 26.5 15.8 47.4 30.2 22.4
Calculation: L. R.A. PBI 0.048 /rg/1 ml

Concentration of Solution 11 = 0.800 /rg/1 ml

0.848 fig/2 ml =-
0.424 /rg/m1l
As it can be seen from Table I, in the serum containing additional inactive T4, TBG
47.4x0.424
accounted for 47% of the total radioactivity. In the given case x = - —Lmmeeev — 0.20. TBG

is thus able to take up 0.20 fig/m\ of T 4-iodine from 0.424 /rg/m| PBI.

3. Purity test of the 131l —T3solution, i.e. measurement of the disintegration products
formed along the front line of the chromatograms, from the sample diluted for the Hamolsky
test, was done by the procedure employed for thyroxine.

Acta Medica Academiae Scientiarum Hungaricae 31, 1974



122 A. REVICZKY and L. SZANTO

4. The global T3binding capacity of blood proteins was measured according to Ha-
moisky (1957,1959). 3 ml heparinized blood was incubated with 0.1 ml of the 131l —T 3solution
(0.4—0.8 /ig/100 ml) then, after centrifugation and washing, the imp/min/ml values of the
portion attached to the red blood cells were measured, expressed in per cents of the global
imp/min value and corrected for 100 haematocrit. This value expressed the amount of T3which
had not bound to blood proteins, thus giving indirect information on the saturation of blood
proteins (TBP).

Results

The data of nine batches of 13ll—T 4 are shown in Table Il. In the first
four columns we find the times of delivery, of processing, the percentage
values of 131l — T 4and of its disintegration product, 13l—T3. The fifth and sixth
columns represent the T4-binding capacity of TBG and TBPA in term of
T 4100 serum, derived from the study of the other portion of the radioactive
thyroxine solution. The seventh column gives the PBI values, the uniformity
of the figures being indicative of the stability of thyroid function.

The samples contained variable amounts of T4; the limits were
2.0 and 88.9%. While the T4-binding capacity ranged from 7.1 to 27.4 /ig/100
ml for TBG and from 1.0 to 18.0 /ig/100 ml for TBPA, the PBI levels varied
between 4.0 and 4.9 /ig/100 ml. In the September batch, the T4content was
in excess of 60% throughout the whole period of study, and the variations in
T4-binding capacity were not in excess of 19.3 to 22.3 /ig/100 ml for TBG, and
of 2.0 to 8.6 /ig/100 ml for TBPA.

In order to check the findings shown in Table Il, control tests were
undertaken; their results are presented in Fig. 1. The two coordinate systems,
one in the upper, one in the lower part of the diagram, correlate the values for
the radioactive substance and for the bioassays. In the lower part of the left
side we find the results of five tests performed on a 131l—T4 sample obtained
in 1971. The elongated lines in the upper section represent the amounts of
TBG-bound T4 in the serum of the same control subject. While this value
declines parallel with the T4 content, the TBPA-binding capacity (broken
lines) increases parallel with the T3 content of the samples. The data seen on
the right side of the diagram represent the control values of this experiment.
In this case, 131l—T3was used instead of 131l—T 4, in addition to the inactive
T4, for the saturation of blood serum. The broken lines in the lower system
represent the T3content. The elongated lines in the upper section represent the
binding capacity for TBG, the broken lines that for TBPA calculated from the
activities bound to these fractions. Compared with the results of the 13U —T4
assays, the TBG—T3binding capacity was considerably reduced, whereas that
of TBPA, significantly increased, the values for 131l—T4 having decreased
from 19.5 /ig/100 ml to 85/ig ml for TBG, and increased from 11 pg/100
ml to 22 /ig/100 ml for TBPA.
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Table 11

Stability of I31l-thyroxine; modifications of the values as a result of deiodination, reflected in the
thyroxine-binding capacity of TBG and TBPA

T4 binding capacity,

Day of nij_T4 =-T, uz/100 ml serum '\zg/zgol i
Delivery Assay content, per cent TBG TBPA
1970 11. 9.
n. 16 3.4 82.1 8.00 10.5 4.4
1. 17 15.7 78.4 12.50 12.0 4.6
1. 20 75.6 87.7 13.00 14.0 4.5
1. 24 65.1 14.2 18.00 8.5 4.4
1970 111. 9.
. 17 43.5 43.3 11.50 125 4.6
1. 18 62.0 6.6 16.00 7.0 4.5
1. 19 63.4 11.3 23.50 4.0 45
1. 23 49.4 11.4 22.50 4.0 4.4
1. 24 52.8 315 20.50 7.5 4.4
1970 1V. 14.
1vV. 22 345 33.2 10.50 12.0 4.6
V. 24 75.0 8.5 14.50 3.0 4.5
1v. 27 76.0 7.0 17.00 1.0 4.5
1970 VI. 1.
VI. 8 2.0 85.9 11.00 18.0 4.7
VI. 9 145 75.0 14.50 13.0 4.5
VI. 10 11.2 84.3 14.50 10.5 4.5
Vi, 11 125 80.4 13.50 12.0 4.6
1970 VI. 29.
VIl. 14 5.4 73.0 9.50 11.0 4.7
VII. 15 7.0 67.7 10.00 115 4.5
1970 VIII. 21.
IX. 3 17.7 70.0 9.50 115 4.8
IX. 7 16.4 80.7 11.50 9.5 4.7
IX. 8 20.1 73.2 12.70 13.0 4.6
1970 IX. 21.
IX. 22 88.9 5.6 19.80 8.6 4.3
IX. 26 88.6 8.3 22.30 2.0 4.0
IX. 29 80.5 10.2 20.30 4.5 4.3
X. 1 84.3 6.3 21.30 35 4.2
X. 5 64.9 10.1 19.30 5.0 4.0
1970 X. 20.
X. 22 21.8 71.3 16.20 10.0 4.1
X. 24 24.3 63.3 18.20 11.2 4.3
X. 28 23.5 64.0 14.70 7.6 4.4
Xl 1 16.9 75.5 14.70 14.7 4.3
XI1. 3 81.6 7,7 27.40 3.0 4.1
1970 X1. 16.
X1. 18 17.3 67.8 14.20 12.20 4.1
X1. 23 19.3 66.9 18.20 10.10 4.0
Xl1. 25 20.5 67.9 11.10 15.70 4.1
X1. 30 19.50 65.8 16.60 8.60 4.2
X1l 2 11.9 69.1 7.10 17.80 4.0
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The second series of studies was concerned with the stability, the preser-
vability of 13U —T3, and the influence of its changes on the tests with reference
to the values of the Hamolsky test of the same control subject.

The first four columns of Table Ill contain the times of delivery, of
assays, the T3content in per cent and the disintegration products demonstrable
in the front line. The fifth column gives the results of the Hamolsky test in
per cents, the sixth the PBI values. It is that the T3 content, even at this high
dilution, was mostly above 60%. The values of the Hamolsky tests were
between 11 and 15%, which corresponds to the range of normal sera.

Discussion

1. As Table Il shows, the 131—T4 solution undergoes some degree of
disintegration before processing while still under guarantee, as reflected by
the decrease in its T4content and the parallel increase in its T3content. This
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Table 111

o e
Delivery Assay T - Front Haepmi(t)%crit B /rg/sleoramml
1970 11. 16. 1. 18 86.5 3.3 12 4.5
1. 20 80.6 4.6 13 4.4
. 23 70.6 2.4 12 4.5
1. 2 175 65.0 9 4.6
1970 I11. 2. . 5. 70.2 12.8 15 4.7
1. 10 52.5 194 12 4.5
1. 16 61.4 21.6 1 4.4
1. 19 50.0 9.0 10 4.4

1970 I11. 31
V. 13 61.8 1.3 13 4.5
Iv. 14 56.7 15 1n 4.4
1970 VI. 8 V1. 26 75.5 7.6 13 4.5
1970 I1X. 7. IX. 9 63.6 14.6 12 4.6
IX. 14 59.1 6.8 n 4.5
IX. 16 40.5 9.9 1 4.4
1970 IX. 21 1X. 22 70.1 121 12 4.6
1X. 26 65.4 3.9 12 4.5
1X. 29 62.0 3.0 12 4.4
X. 2 64.7 2.1 12 4.7
X. 6 62.0 5.0 1 4.5
1970 X. 20 X. 22 81.4 5.3 14 45
X. 26 69.5 11.7 13 4.7
X. 28 54.2 8.4 13 4.6
X1. 4 53.6 115 10 4.7
1970 XI. 16 X1. 18 63.4 215 1n 4.5
XI. 23 73.6 3.4 12 4.6
X1. 30 57.6 21.8 10 4.5

may have various explanations. Although, according to the catalogue, 1311 —T4
is being delivered within the first week after its preparation, there may be
none the less some accidental protraction of prestorage in individual instances.
13— T4 is delivered in 50% propylene glycol solution. According to the
measurements of the Research Institute of Organic Chemistry and Chemical
Industry, the DK constant of the solution is 62.7. In an earlier study [12] we
have shown that deiodination of T4 increases in proportion to the rise in the
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DK factor ofthe solvent. Then, 131l—T 4being liable to disintegration, it may be
affected by the variations of temperature during transportation as also by the
process of dilution.

2. Columns 5, 6 and 7 of Table Il show that with the decline
T4 content, the binding capacity of TBG tends to diminish, while that of
TBPA increases, a phenomenon which may be ascribed to an artifact produc-
tion, probably as a result of accumulation of T3. The contaminations of the
various batches of labelled thyroxine have been examined by several workers,
and increased T4contents have been demonstrated even in the case of a
minimum disintegration of 13ll—T4 (Schussler et al. [13]; Volpert et al.
[14]; Hermann etal. [15]; Seligson and Seligson [16]).The solution was found
to be best suited for utilization 10 to 14 days after its preparation (Hermann et
al. [15]). 13U1—T4 was found to remain relatively stable for 20 days. Beyond the
30th day afterits preparation, its disintegration rate increases rapidly (Seligson
and Seligson [16]).

The isotope-dilution technique is of no practical use, unless the adminis-
tered active substance and the inactive solvent are identical in qualitative
respects. Since the inactive solution contained T 4only, on the other hand, the
amounts of T3contained in the radioactive solution increased parallel with the
decrease in its T4 content, the radioactivity measurements failed to provide
information on the true binding conditions of T 4. As mentioned in the introduc-
tion of this study, T4attaches more strongly to TBG than does T3and is there-
fore capable of displacing it from this bond. We are thus justified in assuming
that it is not T4but rather its disintegration product T3which accounts for the
radioactivity measured in TBPA. This was supported by the results of the
control tests presented in Fig. 1, where it can be seen that, while in the same
serum the binding capacity of TBG declined sharply, that of TBGA increased
to the same extent in the course of the utilization of labelled 1311 —T 3.

Earlier authors (Tata [17]; Brown-Grant et al. [18]) do not refer to
T3TBPA binding. It is on the evidence of the studies by Davis et al. [19],
that the T3binding capacity of TBPA has been confirmed.

In view of the results of the present study, before seeking information
on the thyroxine-binding capacity of the blood proteins, it should be realized
that the figures obtained do not allow any definite diagnostic conclusion.
This is illustrated by Fig. 2 presenting the values for hypothyroid, euthyroid
and hyperthyroid subjects on the left side. The right side is confined to the
limit values for T4binding capacity obtained over a one-year period in a
normal serum. It can be seen that the fluctuations due to artifact production
are in excess of the differences between the average values representing the
individual states of thyroid function (Fig. 2).

The criteria for the accuracy of the bioassays in question may be formu-
lated as follows.
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tjig T4/100 ml serum
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Fig. 2

— The suppliers should give explicitly the date of synthesis and the
duration of prestorage, so as to prevent the use of the reagents beyond the
10th to 14th day after its preparation;

— the labelled hormones should be supplied in substance form or as
solution of low DK;

— strict conditions of refrigeration are obligatory throughout all
phases of transportation;

— since the unstable l-atom of T4 at position 5’ has given cause to
various misinterpretations, it would be desirable to apply a tag to the non-
detaching C-or H-atom too. The use of a double-tagged thyroxine might help
to clarify numerous biological problems.

3.The amounts of T3contained in 131T—T 3are fairly constant, although the
factors likely to affect it, i.e. protracted prestorage, relatively high DK of the
50% aqueous propylene-glycol solution, the harmful influence of transporta-
tion, etc. are the same as in the case of radioactive thyroxine. On the evidence
of our earlier study (Reviczky and Nagy [12]) the DK factorof the medium
has little influence ofthe release of iodine from T3. Its relative stability makes
it therefore suitable for assays which give fairly reliable values.

4. The scatter of the figures involved by the use of the relatively stable
131—T 3is not significant and remains within the normal range all throughout.
The reliability of the Hamolsky test is illustrated by the diagram in Fig. 3,
representing the data for 10 patients in each group. There is a distinct demarca-
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n between the zones of the hypothyroid, euthyroid and hyperthyroid values.

We found no overlap either in these or in the corresponding PBI figures.

It has thus been confirmed that the Hamolsky test offers fairly reliable

information on the function of the thyroid, and that it furnishes relevant
diagnostic and therapeutic information. On the other hand, estimation of the
thyroxine-binding capacity of the blood- protein fractions by the isotope-

dil

ution technique gives uncertain results, therefore its value is highly question-

able in both diagnostic and therapeutic respects.
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Model experiments for the clarification of the mechanism of di-iodotyrosine
activity were undertaken in laboratory animals, and the results were compared with
those obtained with KI. Neither of the substances was found inhibitory to the stimu-
lative activity of the thyrotropin-releasing hormone on the release of TSH, and in acute
experiments they did not affect the sensitivity of the thyroid to TSH and LATS. Di-
iodotyrosine in large doses was found to slow down elimination of labelled thyroxine,
whereas K1 showed no activity of this kind.

It is uncertain whether di-iodotyrosine (DIT) has any effect on thyroid
function. If it has, then it must be essentially a iodine-effect, since from the
administration to humans not more than 8% is excreted with the urine unchang-
ed, the rest leaving the body in the form ofiodide [15, 18]. lodine, on its part,
acts as a suppressor of thyroid function, and the following mechanisms have
been alleged to account for its suppressive effect.

1. Direct action on the thyroid;

2. suppression of thyroid sensitivity to TSH;

3. inhibition of pituitary TSH secretion;

4. modification of the peripheral metabolism of thyroid hormones.
Though the view that iodine acts directly on the thyroid has gained prevalence
[3, 20] it does not seem justified to reject the other possibilities.

In order to gain insight into the mechanism of action of DIT, we have
studied in mice and rats whether and to what extent it affected the sensitivity
of the thyroid to TSH and LATS and whether it counteracted the TSH secretion-
stimulating effect of the tyrotropin-releasing hormone (TRH). The effect of
DIT on the peripheral metabolism of thyroxine has been also examined. The
results have been compared with those obtained with KI.

Material and method

Thyroid responsiveness to TSH and to LATS was studied by our earlier procedure based
on the McKenzie test, in albino mice weighing approximately 20 g [6]. Groups of 10 mice were
formed. The animals were injected subcutaneously with 6 /«Ci 13Il, this was followed by the
administration of 4 fig 1-tri-iodothyronine on one occasion and of 2 fig, on two occasions. The
actual assays were carried out on the 4th day after administration of the isotope, the TSH-
and LATS-containing test substances being administered intravenously. A control group
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received 5% cent human serum albumin (HSA) intravenously in 0.5 ml doses. Blood was with-
drawn from the animals of the individual groups prior to and at 2 and 8 hours after administra-
tion of the substances. The samples were measured for radioactivity in a well-type scintillation
detector at the photopeak of 131l. The mean activities of the TSH- and LATS-treated groups
were referred to the mean activities obtained in the HSA-treated control group (control =
= 100%) and expressed in terms of per cent (TSH- or LATS-index per cent). For TSH, the
2-hour figures, for LTAS the 8-hour figures, were considered.

Statistical analysis was done with log-metameters. The values for the individual groups
referred to those of the HSA-treated control group were computed from the geometrical means.
In the Tables, the 95% fiducial limits are presented below the mean values. When there was
no overlap between the 95% fiducial limits, then the deviations, at least at a 5% level, were
considered mathematically significant, i.e. P < 5%. When the fiducial limits of the two mean
values were found to overlap or to be close to each other, then the differences were not regarded
as significant. On the other hand, the effect was considered significant in the case of wide differ-
ences between the fiducial limits.

For the study of responsiveness to TSH, the animals were injected intravenously with
0.80 mU lyophilized TSH (Ambinon, Organon) or with 0.015 international standard U LATS.
In the first and second series of studies, the animals received 1 mg KI or 2 mg DIT, respective-
ly, by the intravenous route, simultaneously with the hormones. In the third series they were
injected intraperitoneally with the above doses of KI and DIT, respectively, 30 min before
administration of the hormones.

In the further course of the studies it was examined whether DIT and K1 were able to
counteract the TRH-induced enhancement of TSH secretion. For this purpose, albino rats of
200 g body weight were injected with 200 and 400 ng/100 g TRH (Hoechst A. G.) by the intra-
venous route, against a control group injected with 0.5 ml doses of 5% HSA. Twenty min
later blood was withdrawn and tested for TSH by the modified McKenzie test, in groups of
10 mice. Part of the rats received DIT, KI and tri-iodothyronine (T3) in different doses sub-
cutaneously 2 hours before the administration of TRH (Tables Ill and IV).

Finally, it was examined in groups of 10 mice each whether and to what extent DIT and
iodine affected the clearance of labelled thyroxine (T4*). In accordance with the McKenzie test,
the animals were given T3for the suppression of endogenous TSH secretion and injected on the
3rd day of pretreatment with 1.0 /iCi 15 -thyroxine (Amersham). 24 hours later the animals
were injected intravenously with different doses of KI, DIT, thyroxine and thyroxine -f- DIT,
respectively. Blood was withdrawn from the individual animal groups prior to and 8 hours
after administration of the test substances, and its activity was measured in a well-type scin-
tillation detector. The decline of activity reflected the elimination of T4

Results

TSH and LATS were found to enhance the release of hormonal iodine
from the thyroid. It can be seen in Tables | and Il that iodine or DIT, adminis-
tered in large doses, failed to affect the thyroid-stimulating effect of TSH and
LATS. (The mean values for the groups having received additional KI or DIT
fell within the fiducial limits of the groups to which exclusively TSH or LATS
had been administered; the differences were thus non-significant.) In groups
I and 11, iodine or DIT was administered intravenously together with TSH or
LATS. On the other hand, in group Ill, the administration of iodine and of
DIT preceded by 30 min the intravenous administration of the thyroid-stimu-
lating hormones.

In Table Ill it is shown that T3in doses exceeding 5 g has a depressive
effect on the TSH response to TRH. The differences in the responses to TRH
between the animal groups pretreated with 5”g doses of T3on the one hand and
the untreated groups on the other, were significant both biologically and
mathematically, and T3 pretreatment with 50 /ig doses resulted in a complete
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Table |

Thyroid sensitivity to TSH—LATS. Effect of KI and D IT on hormone release from the thyroid in
the acute experiment. K1 and D IT were administered intravenously together with TSH and LATS,
respectively. (The 95% fiducial limits in brackets)

e Gon DT SEEE, om  THIC LT
1 — — TSH 0.8 mU 657 (618-696) —
2 1 mg — TSH 0.8 muU 621 (599-643) —

1 3 - 2 mg TSH 0.8 muU 663 (629-697) —
4 - - LATS 0.015 U — 690 (663-717)
5 1 mg — LATS 0.015 U - 656 (628 684)
6 - 2 mg LATS 0.015 U - 671 (636-706)
1 - - TSH 0.8 mil 623 (592—654)
2 1 mg - TSH 0.8 mU 637 (605—669)
3 - 2 mg TSH 0.8 muU 618 (596-640)

n 4 - — LATS 0.015 U - 721 (682-760)
5 1 mg - LATS 0.015 U - 697 (664-730)
6 — 2 mg LATS 0.015 U — 712 (674-750)

Table 11

Thyroid sensitivity to TSH—LATS. Effect of KI and D IT on hormone release from the thyroid in
the acute experiment. K1 and D IT were administered intraperitoneally 30 min before the intravenous
injection of TSH and LATS, respectively. (The 95°/0 fiducial limits in brackets)

Series  Group Kl DIT Ar%trc];:s:gée Dose Tout e L’%eTrSC'Q,‘,’teX
1 - - TSH 0.8 mU 636 (609-663)
2 1mg — TsH 0.8 mu 647 (617-677)

. 3 - 2mg  TSH 0.8 mu 620 (598-642)
4 - - LATS 0015 U 653 (628-678)
5 1mg - LATS 0015 U 644 (613-675)
6 2mg  LATS 0015 U 637 (616-658)

suppression of the TRH-induced increase in the release of thyrotropin. On the
other hand, as it can be seen in Table 1Y, even excessive doses (1000 fig of K1
and of DIT) failed to inhibit the stimulating effect of TRH on the release of
TSH.

Finally, Table Y demonstrates that the rate of T4* elimination was not
affected by KI. Intravenous administration of DIT in large doses caused
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Table 111

Effect of triiodothyronine pretreatment on the TRH increased release of TSH

TRH + TRH + RH + TRH +
Senes Controls TRH T3 (05 /L) t3(6m) (25 fig) T, (50 fig)

1 100 247* 242 178 101

( 90—110) (217-257)  (224-261) (170-185) ( 83-118)
il 145 429 435 360 204

(140-150)  (396-463)  (379-491)  (350-370)  (200-208) -
hi 262 561 482 385 265

(256-268)  (554-568) . (477 —487)  (375-392)  (261—270)

a. —*indicates the group in which the dose of TRH was 200 ng/100 g instead of the
400 ng/100 g administered to all other groups.

b. — the mice in the control group received 0.5 ml of the serum of TRH-untreated rats.
c. — the 95% fiducial limits in brackets.
Table IV

Effect of DIT and K I pretreatment on the TRH increased release of TSH

Series Controls TRH TRH + DIT 50fig TRH + DIT 100fig TRH + DIT 1000fig
v 251 378* 374 369 389
(243-258) (365-391) (369-379) (361-378) (376-402)
\% 136 468 494 488 500
(122-151) (411-525) (474-514) (464-513) (476-523)
Vi 215 685 682 685 682
(204-226) (668-702) (660-695) (669-701) (663-696)
Controls TRH TRH + KJ 50fig TRH + KJ 100 fig TRH + KJ 1000 fig
VIl 104 286* 281 277 281
(98-110) (276-295) (275-287) (266-287) (272—290)
VI 106 481 513 500 512
(101-112) (296 -566) (495-532) (490-510) (492 —531)
Notes:

a. —™*indicates the group in which the dose of TRH was 200 ng/100 g instead of the
400 ng/100 g administered to all other groups.

b. — the mice in the control group received 0.5 ml of the serum of TRH-untreated rats.

c. — the 95% fiducial limits in brackets.

some delay in the disappearance of T 4* from the circulation, as reflected by the
8-hour activity values in the DIT-treated animals, which were higher than in
the controls. Yet, even massive doses of DIT failed to counteract the enhancing
effect of the large thyroxine doses on the elimination of T 4*
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Effect of DIT, K I and thyroxine on the elimination of labelled thyroxine in mice.

Series Substance adminis-

Control
DIT

| DIT
DIT
KJ
Control
DIT
DIT
DIT
Control
T4
T4+
DIT
Control
T4
T4
DIT

Note:

Tabic V

100 /ig
500 /tg
1000 /ig
500 /ig

© g
500 /ig
1000 /ig

50 /ig
50 /ig
1000 /ig

50 /tg
50 /tg
a0 H

The animals in the control received 5%

Percentage of
initial value

57.1
57.0
79.8
79.8
57.4
60.9
60.1
75.3
82.7

52.0
37.2
37.2

49.6
38.2

36.6

human serum albumin.

Discussion

Fiducial limits

55.
56.
77.
78.
55.

59.
50.
72.
80.

49.
32.
32.

47.
36

35

0-59.

5-57
4-32

9-80.
8-58.
3-62.
9-63.

9-77
3-85

3-54.
4-39.

6-38

N O o N ® W N © ok AR

9-51.3

.6-37.

.9-39.7

135

lodine is known to exert its thyroid function decreasing effect by the
interaction of TSH. It has therefore been assumed that iodine inhibited pitui-
tary TSH secretion [5, 14]. These findings have, however, not been confirmed
by recent evidence [1] and even the intrapituitary injection of iodine has
failed to slow down the hormone release from the thyroid [10]. Clinical obser-
vations also suggest that the effect of iodine on the thyroid is unrelated to
TSH secretion [2, 9, 20]. This is consistent with the results of our earlier
studies, according to which iodine fails to suppress the enhancing effect of
methyl-mercaptoimidazol on the release of TSH, and also to reduce the high
serum TSH level in primary hypothyroidism [7]. DIT has been less extensively
studied from this aspect. The findings of von zur Muhlen et al. [19] indicate
that DIT has no inhibitory effect on TSH secretion in primary hypothyroidism.
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Administration of TRH is known to enhance the release of TSH from the
pituitary and to raise the serum TSH level [12]. It remains, however, to be
clarified whether this enhanced TSH secretion was inhibited by DIT or iodine.
According to our findings and in agreement with earlier observations [17],
T3 in doses exceeding 5 pg decreases the response to TRH, while even large
doses of DIT or of KI do not interfere with the stimulatory effect of TRH on
the release of TSH. According to our earlier as well as to the present studies,
the enhanced release of TSH from the pituitary, whether due to stimulation
from higher centres (TRH) or to low serum-thyroxine concentrations as a result
of thyroid hypofunction, remains unaffected by K1 and DIT alike.

The possibility has, however, to be considered that iodine might affect
the sensitivity to TSH of the thyroid [11], and this has prompted us to
examine the influence of iodine and of DIT on the thyroid response to TSH.
The studies have then been extended to LATS also.

lodine pretreatment is known to reduce radioiodine uptake by the
thyroid. Therefore, in the present series of experiments, DIT and iodine were
given together with or just before the administration of TSH and LATS.
Under these conditions neither DIT nor iodine were found to affect the response
to TSH and LATS of the thyroid. Our results support the earlier findings of
Ochi and DeGroot [16] and have confirmed that even large doses of DIT
have no influence on the effect on the thyroid of TSH and LATS.

The prompt response to iodine in hyperthyroidism was attributed earlier
to an influence on the peripheral metabolism of thyroid hormones. Studies in
animals and observations in humans have, however, failed to support this
claim [4, 8]. On the evidence of the present study, the disappearance rate of
T 4* is unaffected by KI and was slowed down by large intravenous doses of
DIT. A possible explanation ofthis effect of DIT is that its metabolism probably
involves the same peroxidase-enzyme system which takes partin the deiodina-
tion of T4, therefore a competition for the enzyme may occur between T4 and
DIT at the periphery, thus allowing DIT to displace T4to some extent and to
interfere with its deiodination. The inhibitory effect of thyroxine-analogues on
the deiodination of T, has been attributed to a similar mechanism [13]. The
present results are valid under the experimental conditions referred to above.
Y et, it is questionable how far the effect of DIT is involved in thyroid hyper-
function, since in our mouse experiments even massive doses of DIT failed to
counteract the stimulatory effect of thyroxine on the elimination of T 4*.
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TOM 31 BbIl. 1 2

PE3IOME

POJIb CMTMHHOMO3INroBblX MEXAHN3MOB B PASBUTUWN OCTPOIO NMOPAXEHWA
MEYEHW, BbISBBAHHOIO YETbBLIPEXX/MTOPUCTbIM YIJIEPOOOM

N. CIAMKA, . MEHbXAPT, 1. LWLOMOAMN

Mog BAMAHWEM Nepepe3KyM CNUHHOTO MO3ra, NPOBEAEHHONM Ha Kpblcax 3a ABa 4aca nepej
3aTpaBKoOW, XxapakTepHoe ANA 4eTbIpPeXX/J0PUCTOro yrfiepoja nopaxatouiee neyeHb fAeiAcTBue
3HAYUTENbHO BUAOMU3MEHsIeTCA. M3MeHeHMe LefloCTHOCTU /IN30COM UM repaTolesioNapHbli Hek-
po3 He pasBuBatTcA, OXUpPeEHUe NneyeHW BO3HMKAET B 60/iee YMepPeHHON CTeneHu, cogepxaHue
CBO6OAHBLIX XMPHbIX KUCNOT B Nia3Me He Bo3pacTaeT. [ocne nepepesky WeRHON Y4acTU CAUHHOIO
Mo3ra He Ha6/MlOfaeTCs M OXUPEHMN MedeHU. Ecnn nopaxarwlWwnili neyeHb areHT npumMeHsieTcs
yepes 4 gHA nocne nepepe3kn TopakalbHOr0 0TPe3Ka CMMHHOMO MO3ra, To NaToNorMyecKuit nNpo-
Lecc B neveHu passuBaeTcsi. CornacHo pesynbTaTam ONbITOB aBTOPOB, MOHMXEHUEe TemnepaTypbl
Tena U (pakTopbl BCACbiBaHWS W TpaHCNoOpTa He OTBETCTBEHHbl 3a Hab6nlOJaeMble U3MeEHeHUs.
MOXHO CcfhenaTb BbIBOA, 4TO CMWHHOMO3IOBble LEHTPbl WUrpatT MEePpMUCCUBHYW pONib B Aene
BO3HUKHOBEHUSI MOPaXEHUs MeYeHu.

i
OBPA3OBAHWE TPOTUBOTE/ MPOTWUB YEJIOBEYECKOW KATAPAKTblI B
OMNbITAX HA XMNBOTHBDbIX

E. KWHYELW n X. YABA

ABTOpPbl MPOBOAWAN MMMYHU3ALUID MOPCKUX CBUHOK U KPOJIMKOB YENOBEYECKUMU MoO-
MYTHEBLIMMMN XpYycTanukammn. MoNoBUHY XUBOTHbIX UMMYHU3UPOBANUN BbITAXKONW, cofepxatyei
Kancyny xpycrtanuka, a APYryw MNONOBUHY BbITAXKOA 6e3 Kancynbl. Y KPOAWKOB, UMMY-
HW3NPOBaHHbIX 6GE3KaNCy/bHbIM FOMOFe€HW3aTOM METOAOM MWMMYH3nekTpodopesa, 6bIN10 Mony-
YeHO NATb NWHUI NpeuMnUTaLUM, a NPOTUB XpycTanumKa C Kancynoil — TONbKO 2 IMHUK Mpe-
LMnuTauum. ¥ MOPCKUX CBUHOK He YAanocb BbIABUTb 06pasoBaHWs NPOTUBOTEN MPOTUB MOMYT-
HEBLIEro XpycTanuMka C Kancynoi, B To BpemMs KaK NpuW MPUMEHEHWU BbITAXKU XpycTa-
nuka 6e3 Kancynbl 6blna NonyyeHa ofHa NUHWSA NpeuunUTaLUN.

ABTOpbI MofaralwT, YTO Kancyna XxpycTannuka UrpaeT U3BECTHYH — MNOKa elle HEBbISACHEH-
HYl — po/Sb B MMMYHHbIX MpoLeccax.



OMNPEAENEHWE TMPOCTPAHCTBEHHOMN CKOPOCTW BEKTOPHOMWN
KAPONOIrPAMMBbBbI TMPU HAPYWEHUWAX BHYTPUXENYOLOYKOBOIO
MPOBEAEHMNA WVMMNYNbCOB

M. KEHELW, 4. MIOJINEP n A. CEKEN

N3 paHHbIX oTBefeHUA X, Y, Z no ®paHKy aBTOpbl OnNpejensaAnn npu noMowmn cneuunanb-
HOV aHanoroBo’-3BM nNpocTpaHCTBEHHYI CKOPOCTb BEKTOPHOW Kapfuorpammbl U n3o6pasvnu
pe3ynbTaT Ha camonuuwyuiem npubope B hopMe LWIKaNAPHOUW KPUBOWA.

OHKN nposoAnMnM aHanm3 GOPMbl U KONNYECTBEHHbIX AaHHbIX KPWUBbIX. Bblnn perncrpu-
poBaHbl KpuBble ckopocTu 30 340p0BbIX NUL. B 28 cnyuasax 6nokagbl neBoi HOX KK TaBapbl 3a-
MeANeHWe npoBeAeHUs Habnwpanocb Ha cpefjHeM y4yacTKe Komnnekca QRS. KpwuBasa npo-
CTPaHCTBEHHOW CKOPOCTU MpefoCcTaB/AeT BO3MOXHOCTb A/iIA 060C06/e€HNA HEOCMOXHEHHbIX ”
coyeTaHHbIX MH(papKTOM cny4vaeB 6nokafgbl NeBoii HOXKW. B 19 cnyyasx 6nokaabl npaBoi
HOX KW aBTOPbl HaWAW 3HAaYUTeNbHOE CHUXEeHWe CKOPOCTM MNpoBeAeHUs BO BTOPOli MONOBWHE
komnnekca QRS. MNpu onpeageneHnn KpuBOW ckopocTu B 17 cnyyasax nesoil nepeaHeli nony6no-
Kaflbl aBTOpPbl HaWAuM jBa X0powo o60cobnsaeMblX TUMa.Y 60/bHbIX C 3/IEKTPOCTUMYNATOPOM
npaBoro v NeBoro xenyaoukos (11 cnyuaeB) nocne cnalika 60n1blWwoli CKOPOCTM B COOTBETCTBUM
C peTporpajHblM pacnpocTpaHeHnem BO306yXfAeHUss HabniogaeTca 3Ha4YUTeNbHOe 3aMefjieHue
nposefieHnA.

Ha ocHoBe pe3ynbTaToB MCCNefOBaHWI aBTOPbl yCcTaHaB/AMBAOT, YTO NPU HapyL eHUAX
BHYTPWUXeNYAOYKOBOW MNPOBOAMMOCTM KpUBasA MNPOCTPAHCTBEHHON CKOPOCTU npefocTaBnseT
Hanb6onee TOYHYIO MHMOPMAaLUIO O CKOPOCTW MNPOBEAEHUSAs U O MecCTe UM pa3Mepe 3aMefJieHUSA.

MOMPAYEHWMNA CO3HAHWA MNP MAJZIOM MPNCTYMNE BO BPEMA HOYHOIO CHA C
OCOBblM BHVMAHWEM HA MEPEXOAHbIMN COH U HA MEPUNOAbI
BEbICTPOIO ABUXEHWA FNA3 (REM)

Nn. XANAC n E. QEBEHbBW

ABTOpbl aHanusuposanu 12 nonurpaumueckux MAACTUHOK, B3ATbIX BCO HOYb y 1BONb-
HblX, CTpajallWwux ManbiMum npuctynamu. Mpunagky mManoro npuctyna nosiBASNUCL B Mepuoj
nepexofa OT COCTOSIHUSI 604PCTBOBAHUS B NePUOJ CHa, BO BPEMSI NPEXOAALIEro NpobyXgeHns 1 B
nepuogbl nepexoja 4o U nocfie cHa. Mogpo6HbIA aHaNM3 NepexofHblX NepuojoB — 3HAYMUT UC-
CNnefoBaHMWsA fUHAMU3MA MEXAY YeTbipMs YPOBHAMU 604PCTBOBAHUS B Kaxable 20 ceK.— nokasar,
4yTO MpWU ManoM MpucTyne NPUNagKW MOMPAYeHUs CO3HAHUSA MOSBASIOTCA MocAe PAOKTyauuu
YPOBHS 604PCTBOBAHMSA U UYTO CYLLeCTBYeT ONTUManbHas 30Ha /1erko nojaBfieHHOro 604pCTBO-
BaHUA, MPOXOXJAEHWe KOTOPO, B 4aCTHOCTM B HamnpaB/ieHWU oT 6osee MOBEPXHOCTHOroO K 6Gonee
rny6oKoMy CHY, CNOCOGCTBYET NMOSIB/IEHWIO NPUNAAKOB MOMPAYeHUsi CO3HAHUS.

OonblT KO/IMYECTBEHHOIO OMNMPEAENEHWMNA N1MnnonaoB B MPOBAX
MEYEHOUYHOM TKAHW

X. JOHXO®PEP

ABTOp npoBoaMn B npo6ax neyeHU m3 matepuana 107 BCKPbITUA B KycouyKaxX TKaHM
BECOM B HECKO/IbKMUX FpaMMOB rpaBMMeTpuUecKoe onpegeneHne obLero cogep>XxaHns NMNouaos.
Capyroli cTOpOHbl OH onpeaenun B BblTsiXXKax 10—20 Mr-oBblx Npo6 Tex XX e OpraHoB Be/IMYUHbI
cofepXaHunsa xonectepuHa, Tpurnmuapuaos n gochopnunuaos. BennumHel obuero cogepxaHuns
nMnonaoB, NONy4YeHHble B Makpomnpob6ax, Xxopowo coBnaganu C CyMMON BeWYUH AUNOULHBIX
hpakumnin, nonyyeHHbIXx B MMKponpo6ax. B Hopme cojepXaHue Xupa B NevyeHW, NPefNONOXKM-
TenbHO, cocTaBnsieT 55% BnaxHoro seca. bonee BbICOKOe cofepXxaHue xupa ABAAeTcAa Npu-
3HAKOM OXWPeHUsA nevyeHu. MiccnegoBaHmAMM aBTopa NOATBEPXAaeTcA yCTaHOBJ/IEHUe, COMNacHO
KOTOPOMY MpPW >XWPOBOM MNeEpPepoXjeHUW HaKonaeHne TPUTAULEPUJOB He CONPOBOXAaeTcs
yBenmMuyeHnem (QpakumMini xonectepuHa u cochopaunuga.

OnucaHHas TexHUKa NpUMeHUMa NS aHanu3a Npob TKaHW, B3ATbLIX in Vivo Npu nomoiwmn
nrnbl MeHTUHWN.



MCMONMb30OBAHUWE NOCTOAHHbLI X MWOLHOWM KUHETUKWANSA
XAPAKTEPUCTUKUN P®APMAKOJIOTMYHECKUX 3PDPEKTOB

K. I BAPTA

ABTOp NpPUWMeHsin ANA aHanusa fAelicTBMS NeKapcTB, OKasblBalWMWX HeENOCPeACTBEHHOE
BAUAHMNE HA PYHKLUIO W NTOBUAHOW Xenesbl, TpexayeeyHyto Mofenb. OH onpefennn B onbiTax Ha
XUBOTHbIX MOCTOAHHbIe WOAHOW KWHETUKWU, (UTypupyloLw e B MaTeMaTUYeCKUX MOJeNnsix MU
anddepeHumManbHbIX YypaBHEHUAX, ONUCbIBAlOWMX MpoLecc, B KayecTBe KO/JMYECTB, XapakKTep-
HbIX ANs 3addekTa faHHOro nekapcTBa. B cBouX akcnepumeHTax aBTop M3y4yana feiicTBue am-
6uHoHa (TCI), TUpOKCMHA U TPUWOATUPOHMHA, MOBbIWAUWMNX HOAHBLI 06MeH, a TakXxe [Aei-
CTBUE METOTUPWHA, ANAOATUPO3NHA U NepxiopaTa Kanus, NOHWXa WUX WoAHbI 06MeH.

CornacHo HabnwjeHNAM BAUAHNE aMbBUHOHA Ha NOAHbI 06MeH opraHusMa CoOTBETCTBYeT
NnTepaTypHbIM AaHHbIM. [eicTBMe TUPOKCMHA 6Gbl/I0 MeHbLe 0XWAaeMoro, a TPUHOATUPOHMUH
oKasasn MPOTMBOMOMIOXHOE feiicTBMe. ABTOP 06bACHAET 3T0 HabnogeHWe 0oT4ACTU MeXaHU3MOM
oTpuuaTtenbHoli o6paTtHoli cBA3n (feed back), n oTyacTnm Tem 06CTOATENLCTBOM, UTO AelicTBYHO-
Lue BelecTBa, B BeeHHbIe B OPraHNU3M 3K30MeHHbIM MyTeM, He NPOXOAAT Yepe3 BCe CTAHL MM iof-
Horo o6opoTa W, cnefjoBaTeNlbHO, €CAN UX TOYKa MNPUNOXEHUA feACTBME HaxoagUTCA B ony-
WeHHbIX (asax, TO OHU nonagas B KpoBb — OKa3blBalTCA 6€33h(heKTUBHbIMMN.

B cnydyae Bcex Tpex npernapaToB AelicTBUMe TUpeocTaTUUYECKUX CPeAcTB 6GblNI0 OAHO3HAY-
HbIM M AOCTOBepHbIM. OHAKO cTeneHb UX 3 deKTa 3aBUCUT OT MexaHU3Ma JeicTBUS pAelicTBylo-
uero Hayana n ot crnocoba ero BefeHWS.

M3YYEHWNE ®YHKUWWN MNOYEK U MOP®ONOTMYECKUX WUIMEHEHWN TPKU
FTMNEPTOHWW, BbI3BBAHHOWM Y KPblIC OAHOCTOPOHHWM JIUTUPOBAHUWEM
MOYEUYHOW APTEPUMN

A. ®EKETE, E. TAPbAH n E. KOHbAP

ABTOpbl BbI3blBasn y KpbIC TUNEPTOHUIO NYyTeM OAHOCTOPOHHEr0 NUTUPOBaHUS MNoYey-
HOW apTepun Npu COXPaHEHWMW HEBPEAMMON MOYKM WM U3ydyanu GYHKLUIO MoyekK U mMopdonoru-
yeckne M3MeHeHUA. Bblno ycTaHoBneHo, 4To Ha 13-ii unu 30-ii Hepene, paccMaTpuBaeMblX B OT-
HOWEHNN KPOBAHOr0 fJaB/ieHWsa W runepTpodum opraHa KakK YCTaHOBUBLUEECA COCTOAHUE
(steady state), B oTAeNnbHbIX NapaMmeTpax PYHKLUUN NoYeK HAbNJalOTCA OTKNOHEHUA NO CpaBHe-
HUK C KOHTPONbHOW rpynnoii. OAHOBPEMEHHO C 3TUM B HeBpeAMMOl Mouyke GblNM HaljeHbl no-
paxeHWs CcocyAoB, XxapaKTepHble ANA runepToHuu. O6CyXfaeTcs 3HayYeHuWe runepTpodum c
TOYKW 3peHNSA HOPManbHON (YHKLMN U HOPMOTOHUWN U 3HAYEHWe JereHepaLyuy CoCyfOB C TOUKMU
3peHNS TUMEPTOHUN U AUCPYHKLUMN MOYeK.

M3IMEHEHWA KOHUEHTPAUUMW TNMNKOMPOTEMWAOB B CbIBOPOTKE T1PU
MMWOKAPOVNANBHOM WH®APKTE

N. 9KOB, . ®EXEP, W. 1HWPO, 3. COHAWN n N. CEKEW

MeTogOM pagManbHON MMMYHHOU Anddy3un 6bina onpepenieHa CbIBOPOTOYHAS KOHLEHT-
paunsa 1gG, IgA, IgM, uepynonnasmuHa, a2 MakpornobynamHa u TpaHcheppuHa npu oCTPoOM
MUoKapAnanbHoM MHapkTe. ABTOPbl B TedeHue 40 fHeli cnegnnm 3a M3MeHEHWAMMN N YCTAHOBMU-
NN, 4To KOHUeHTpauua 1gG mn IgA nosbicunacb oT 16-ro o 21-ro gHA. Hanbonee BbipaXeHHbIM
6bI10 MOBbILWEHWE KOHLUEHTpauun uepynonnasMuHa, KoTopoe faxe Mo uctedeHun 40 gHel He
npekpaTtnunocb NonHocTbto. MofobHanA TeHAeHUMA HabNlOAaeTca B YPOBHe a2MaKpornobynunHa,
0flHaKO ero M3MeHeHUs MeHee BblpaXeHHble. KoHUeHTpaunsa TpaHcheppuHa noHusunacob. O6-
CyXpaeTcs 3HayeHWe onpefesieHNA CbIBOPOTOUHbLIX TNMKOMNPOTENOB.



M3YUYEHUWE NEMKOTAKTUYECKOIO 9 ®EKTA YYXEPOALHOIO MOJIOKA B KOXE
KPOJTNKA

Ww. TOT, I'. KPACHAWN n T. CUTALBWU

MonyyeHHOe y 340POBbIX XXEHLLWH, CBEXE CLEeXeHHOe MONOKO, W KOPOBbe MONOKO C
2,8% -bIM cOfepXXaHWeM XUpa NPU BHYTPUKOXHOM BMNPbICKMBAHUN B KOXY KPOJIMKOB O0KasblBa-
0T BblpaXeHHOe neliKoTaKTU4YeckKoe AeiAiCTBME, W MO3TOMY 3TOT MeTO4 NPUMEHUM ANS MOA-
rOTOBKW MECTHOW peakuuu LU BapumaHa. Mocne MHbeKLUW BO3HMKAET JEPMATUT U B NOJKOXHON
KNnetTyaTKe Hab6NlOfaeTcsa BblpaXeHHas nelikounTapHas MHGUNbTpayus.

B fgeHb nocfe NOATFOTOBKWM Ha MecTe NMOATFOTOBKW BHYTPUBEHHbIM BMNPbICKWUBAHUEM 3H[O-
TOKCWHA MAyM 5—8 MN MONOKa MOXHO NPOBOLMPOBaTb TpoMGOreMopparmyeckyt peakuuto, BO
MHOTFMX OTHOWEHUAX HamoOMUHaw LWy sBneHue LU BapumaHa.

B MOAroToBKe peakuuW UMeeT 3HaueHWe CUNbHOE NeNKoTaKTU4Yeckoe feiicTBME MONOKA.

O6CcyXfaeTcsd BO3MOXHOE MaToONOrMYeCKOe U NMPaKTUYEeCKOe 3Ha4YeHWe MPOBOAMBLUMXCS
aBTOpaMu OMbITOB Ha XWBOTHbIX B 061aCTU KAUHWUKMW.

AOAHHBIE K W3MEHEHWAM QTEPNOPULUUMNPCBAHHBIX KWUCJ/ZIOT XWPHOTIO
PAOA — TPUTNNUEPMNOOB N XONECTEPOJ/IOBOIO 9®UPA - B IMJTA3SME KPOBW
MPN 3KCMEPUMEHTA/IbBHOW TUMEPTOHWUW KPbIChI

M. /. MUXANNOB

ATepuULUMpPOBaAHHbIE KUCNOTbl XUPHOro psifja — TPUTAULEPULBI U XONECTEepPONoBbIi
3hUp — 6bIIN M3YyYeHbl B Maa3Me KPOBU NPU 3KCNEPUMEHTaNbHOW FMNepTOHUU Kpbicbl. Habnto-
fanocb AOCTOBEPHOE MNOBbIWEHWE HEHACbIWEHHbIX 3TEPUPULUPOBAHHBIX KWUCAOT XMUPOro psja
(Tr), npovcxoamBLlUMeE NapanneNbHO COOTBETCTBYHOLWMUM U3MEHEHNSAM, HabNOjaeMbiM B KPOBU B
CneKTpe CBOGOAHbIX, HEITEPUNLLMPOBAHHbBIX XUPHBIX KUCNOT. MpnU rmnepTOHMYECKOW Harpyske
roOCNOACTBYHOLLEE MECTO HACblWEHHOFO psija 3aHWMMaeT NalbMUTUHOBAsA KUCNOTa, a TOCNOACTBY-
IOl ee MECTO HEHACLILLEHHOrO pAfja 3aHMMaeT 0NeMHOBas KucnoTta. [inamerpansbHO NPOTUMBOMNO-
NIOXHOEe MNnoBefeHWe MNOKasblBaT MPW TUNEPTOHUN 3TePUBULUPOBAHHbIE XWPHbIe KUCNOThI
(xonecTteponoBblii aup). B 3ToM cnyyae Ha6GnOAaeTCcsl yMeHbLIEHUE HacblWEHHbIX U COOTBET-
CTBYHOLL€e MOBbILIEHNE HEHACHILWEHHbIX XWUPHbIX KUCAOT. MOBbIWAETCA TaKXe KONMYecTBO 6UMo-
NOTUYECKW BaXHbIX 3CCEHLMANBHBIX XUPHbIX KUCNOT, TMHONEBOW N apaxnAoHOBOW KMUCNOT.

O6CyXfalTcss HEKOTOPbIE acneKTbl XXUPHOTro 06MeHa B CBS3W C MOBbIWEHHbIMU 3HEpPTe-
TUYECKUMMN W (YHKLUUOHANbHLIMU NOTPEGHOCTAMMW NPU TUNEPTOHUU. VI3MEHEHUS 3Tepumuumnpo-
BaHHbIX KWCNOT XWPHOTO pafja cnejyeT paccMaTpuBaTbh KakK afanTaTWBHbIW MeXxaHW3M.

NMPOTEONMNTUNYHECKAA AKTMBHOCTb YE/TOBEYWECKOIO XEJ/IYAOYHOIoO COKA
M. BALYPCKW, K. 3BMEP3 n 6. 6OTJAHNKOBA

ABTOpamMu 6bl1a M3yyeHa NPOTEO/IMTMYECKAass aKTMBHOCTb Y€/I0BEYECKOro Xenyjo4yHOro
coka. B kauecTBe cy6cTpaTa OHM MPUMEHANU 6blYMA anb6YyMUH U KaseuH. Y 73% wuccnejoBaBs-
WUXCSH NUL XeNyLOoUYHbIN COK Ny4yllle nepeBapuBan KasewH, ay 27% —anb6yMUH. 3TK pe3ynbTa-
Thbl yKa3blBalT Ha TO, YTO AN1IA OLEHKMWN NPOTEONIMTUYECKO aKTUBHOCTW 4eN0BEYECKOro X enypao-
YHOro coka Heo6xoaMMoO NpMMeHATb 06a cy6cTpaTa.

NMNASMOUWNTAPHBIA MWO3WNT TMPW PEBMATOWAHOM APTPUTE

E. MALbAP, A. TAJNNEPMAH, M. ®EXEP n X. B. BAYTEPC

Y 46-neTHero My>X4uHbl C TPeXMeCAYHOW AaBHOCTbIO peBMaToOWAHOro apTpuTta 6bina npo-
n3BefeHa CMHOBEKTOMMUSA MpPaBoro 3anfcTbA.

B maTepuane MbileyHoli 6Moncuun, B3ATOM B 3TOT Mepuof, 6blAN BbisiBAEHbl 06 MPHbIE
nnasmounTapHble WHMUALTPATHI.

AHOManNMit MMMYHOTrNno6YyNMHOB He 6blno.

Mpu npousBefeHUN MbileYHOW 6uoncum cnycta 10 mecsieB nocne onepauuu, 6onblle He
yAanocb BbIABUTb N1a3MOK/IEeTOYHOro MHpUNbLTparTa.

MonaraeTcs, YTO NNAa3MOKJ/IETOYHbIE MHDUALTPaTbl, HabnlofaeMble B MbllLaX, ABNATCA
paHHell MaHudecTauneli peBMaTonaHOro 3abonesaHus.



KNUNHWYECKUE MNAPAMETPbl AN AW®GEPEHLUUANBHOW AUATHOCTUKN W
OMEPALIMOHHOM WHAUKALUU XONOAHbLIX Y310B WWTOBUAHOW X ENE3bI

0. BANAX, L. ®A3EKAL, /1. CKOPCKW, 4. XAWEP, I. YAKN n M. CEJIELLKU

Mpn aHanuse MHTpPa- M NOCTOMEPALUOHHbBIX FTUCTONOFMYECKUX AmMarHosos 300 cnydvaes
XONOAHbIX Y310B WMUTOBUAHOW Xenesbl M3 306HO3HAEMUYECKOW PABHWHHOW TeppUTOPUM aBTOpbI
M3yyanu 4actoTy BCTpPeYaemMoCTW pakKa LMTOBUAHON >Xefesbl, NOTEHLMNANbHO 3/10Ka4YeCTBEHHbIX
onyxonein n TupeomguToB. OHU BbIAeNANM aGCONOTHbIE W OTHOCUTENbHbIE KAUHUYECKKWE Mapa-
MeTpbl, OKasblBallLliMe NOMOWb Npu AuddepeHLNanbHOW ANArHOCTUKE XONOAHbIX Y310B LW UTO-
BUAHOW >enesbl, a TaKXe Npu ONpefjeNeHU NPaBUAbHOFO CPpoKa onepauuu.

MOLENbHBIA MWOKAPAWUT ¥ KPbIChbI

N. WNccneposaHusa npu Harpyske

M. WBAPLMAHH, M. AEMETEP u E. MA/IbSIP

ABTOpbI Bbl3Basn y B3pOCNOI KpbiCbl AMeTOl, coaepxaLlleil aTUNOBbLIA 3ahup naypuHoBoi
KWUCNOTbl, NU3MEHEeHWe, HanoMuHalLliee MHTepCcTULMaNbHbI MUOKapAuT y Yyenoseka. Mpu pusn-
UYeCKOlW Harpyske >XWBOTHbIX W3MeHeHUA 6binnM 6onee TsXenbiMu. [JaHHble KD XWUBOTHbIX
6bl/IM conocTaB/ieHbl C TUCTONIOTUYECKOW KapTUHOI. YcTaHaBnuBaeTcss, 4To IKI-M3MeHeHUsA
X0pOoLW o oTpaxalT NpoTeKaHue 60Me3HU.

JINMMPOUNTAPHBIE TNMOBEPXHOCTHBbIE WMMYHINOBY/INHBI TIPU
ABTOMMMYHHbIX BABONNTEBAHUNAX

M. NIMM(POLMTOTOKCUHbI HA MOBEPXHOCTU NUMGPOLUTOB

M. TEPTEW, 4. CETEAMW, 3. WUTEHCKW, b. ®EKETE, I CABO un . METPAHbW

ABTOpbl M3yyanu pJeicTBMe NUMGOLUTOTOKCMHOB SLE Ha numcpouuTbl, HocAuue mMo-
BEPXHOCTHbIE UMMYHTNO06YNUHbI. MEeTOLO0M KOCBEHHON UMMYHO( N0 OPECLEHLUN MOXHO BbISIBUTb
CBsA3bIBaHWE NUMGPOLUTOTOKCUHOB 340POBbIMM NuMdounTamu. [MpeaBapuTenbHOe MNPUMEHEHUE
aHTUTYMaHHOI0 UMMYHT06YNMHA HE NPENSATCTBYET CBA3bIBAHUIO NUM(OLUTOTOKCUHOB, 3HAYUT,
OHU cBA3bIBalOTCA TakXe T-nuMmbountamu. MNojg BAUSHWEM TPUNCUHA CBS3aHHbIe NUM(OLUTO-
TOKCUMHbI 0CBOGOXAAlTCA. Y 60NbHbIX aKTUBHbIM aBTOUMMYHHbIM 3a6oneBaHuem B 20% cny-
4yaeB yfanocb BbISIBUTb CBSiI3aHHbIe NUMAOLUTOTOKCUHBI. O6CYXJaeTcs CBA3b MeXAY KheTkamu,
HOCSILLUMU NMOBEPXHOCTHbIE UMMYHTNO0GYNUHbI, U B-nuMdbounTamu.

M3YYEHUE ycTOMUuMBOCTU «.[-TUPO3VHA n SB>TPUNOLTUPOHUHA U
BAMsAHUE pagMonNnuTUUYecKOro pacnaga' HA OTAOEJIbHbIE
ANATHOCTMNYECKWE TECTHI

A. 1. PEBUUKW n 1. CAHTO

B CbIBOPOTKE KPOBW OAHOFO M TOTFO XXe KOHTPONBLHOIO Nuua aBTOpbl M3y4yann B TeyeHUe
rofa MeTOAOM, OCHOBbIBAlOLWMMCA Ha MPUWHLUMNE pasBefjeHUss u3oTona, CNOCOGHOCTb OTAeNb-
HbIX pakumnii 6enkos kposu (TBG, TBPA, TBA), TpaHCNOPTUPYIO LW UX FOPMOHbI L{NTOBUAHO
Xenesbl, K NornouweHnto TupokcnHa (T4). B npegnnucaHHoOM pa3BefeHUN MPUMEHEHHOTO K Hacbl-
weHuto 1) T4 (Amersham RCC) Bo Bcex cay4dadax onpeaensiniM COOTHOWeHue 1313 —T4:
131)—T3. Habnioganacb TeHAeHUNA, 4TO B cyyae Hakonnennsa ULJ—T3 B xofe AeiiogupoBaHus
'3ij—T 3, cBsAA3bIBalOWas CNOCOGHOCTb OTAENbHbIX Ppakunii cmewaetca ot TBG Kk TBPA. Beuay
TOro, 4To — B MNPOTUBOMOJIOXXHOCTb MPUHLUUMMANbHBIM OCHOBaM MeToja pasBefeHWs u3oTona



Me4yeHOe BeLLecTBO U HepaAMOaKTUBHbIN T, 0TYACTV HEOAMHAKOBBI, KaXeTCsi BEPOSATHbLIM, YTO

n3mepeHHasa pagMoaKTUBHOCTb He MpeAcTaBNsAeT haKTUYECKUX YyCnoBuUii cBA3bIiBaHUA T 4.

ABTOpbl NPOBOAWAW TakK>Xe WCCNefoBaHWe TpaHcnopTa, ONpeAe/iMAn BelWYUHbI TecTa
FamMonckoro, B Toli )Xe CbIBOPOTKE KpPOBW. Pe3ynbTaTbl Nokasanu NWlIb He3HAYUTEeNbHble KO-
ne6aHnsa n 131 —T3 Takxe oKasancsa 3HaYMTeNbHO 60/iee YCTOWUNBBLIM.

Mo MHeHWIO aBTOPOB TeCT MaMONCKOro JOBO/IbHO HafjeXHOo MPUMEHUM ANA XapaKTepuc-
TUKN QYHKLWUW WNUTOBUAHON Xenesbl, TOrga Kak n3yyeHne cnoco6HocTn pakKLnii 6eNKoB KPoBMU
K CBA3blBaHWIO T 4MeTOAOM pa3BefleHUA M30Tona AaeT HeHafeXHble pe3ynbTaTbl U ero KANHUYEC-
Kaf 1 TepaneBTMYecKash LEHHOCTb COMHWUTEeNbHbI. MpaBunbHO 6bIN0 6bl NocTaBNATh 131J—T4 B
npefenax HeCKONbKWX fHeli mocne NpousBoAcTBa B Cy6CTaHLUMU M MCNONb30BaTb NpenapaT npu
pasBefeHUUN ex tempore, 6bITb MOXeT, NPUMEHSATb €ro Npu ABOMHOM MeYeHUWN.

MW3YYEHWE MEXAHWU3MA AENCTBUA JUNOATWPO3IUHA U NOAA

A. ®ENAEW, E. FTECTEWW u M. IOXAC

B uUensx ysacCHeHWA MexaHu3ama fAeAcTBUA AWAOATMPO3MHA aBTOpamu 6Gbin MpoBedeHbl
MOJe/NIbHble OMbITbl Ha XXWBOTHbIX W CPpaBHEHWSA Pe3y/ibTaTOB C AaHHbIMW, MOJYYEHHbIMU MpU
nomowmn KJ. CornacHo pesynbraTam, HU OfMH W3 U3YYeHHbIX MpenapaTtoB He 3ajepXxusaeTt
cTUMynupytouee fgeiicTBue ropmMoHa, 0CB0o6OXAalo LW ero TUPeOTPONHbIA FOPMOH, Ha 3KCPeyHo
TCIl. B ocTpom onbiTe K.) 1 ANAOATUPO3UH HE UBMEHSIKOT YYBCTBUTENbHOCTU W UTOBUAHOW Xenesbl
KTCI u kK LATS. Ha ocHOoBe uccnejoBaHWii aBTopoB 6onbliasa fo3a AMAOATUPO3MHA HECKONbKO
3amMef/iIfeT UCYE3HOBEHWE MeYeHHOro TUPOKCMHAa M3 KpoBoobpaleHUsA, B To BpemMsa Kak KJ He
OKasblBaeT TaKoro geictesusa. Moagpo6HO ob6CcyXxAaeTca 3HaUYeHMe 3TOro HabnwaeHNS.



FIFTH INTERNATIONAL CONGRESS OF THE
EUROPEAN SOCIETY OF PATHOLOGY

Vienna, October 6—10, 1975

Preliminary program
Monday, Oct. 6

10.00—
11.30—
14.30—

11.00 Opening ceremony
12.30 Guest lecture (K. Lorenz)
17.30 Parallel sessions:
A: Gastrointestinal Pathology, including endoscopic technics
B: Perinatal Pathology, including placental pathology
C: Free paper session
D: Shde Seminar: ear, nose and throat

Tuesday, Oct. 7

09.00—
11.00—
14.30—

09.00—
11.00—

10.30 Modern aspects of inflammation
12.30 Virus and immunopathology
17.30 Parallel sessions:

A: Immunopathology (Immunodeficiencies, Methodology)
B: Functional evaluation of testicular biopsies
C: Free paper session
D: Slide seminar: gastrointestinal biopsies

10.20 Pathology of Transplantation

12.30

Thursday, Oct. 9

09.00—
11.00—

10.30 Pathology due to pollution
12.00 Modern ideas of the structure of chromosomes
(Symeonide lecture)



14.30— 16.30 Parallel sessions:
A: Prenatal diagnosis
B: Inflammation complements (including infections by unusual
microorganisms)
C: Free paper session
D: Slide seminar: Dermatohistopathology
17.00— 18.00 General Assembly of the European Society of Pathology

Friday, Oct. 10

09.00— 10.30 Pathology and classification of lymphomas
14.30— 17.30 Parallel sessions:

Pathology of chromosomes

Retrieval in Pathology

Free paper session

Slide Seminar: diseases of the lymphatic tissue

cow>



VTH EUROPEAN CONGRESS OF THE EUROPEAN
SOCIETY OF PATHOLOGY

Office of Secretariat: Istituto di Anatomia Patologica
Via F. Sforza 38 20122 Milano

Dear Professor

I am writing on behalf of the Organizing Committee of the Vth European
Congress of Pathology to inform you that the European Society of Pathology
will be holding its Fifth Congress in Vienna from October 6 —10, 1975.

The Congress Committee is anxious to ensure that as many European pa-
thologists as possible receive early notice oftha event so that they are able to
schedule their attendance at the Congress into their 1975 programme. The Com-
mittee would therefore be grateful if you would refer to the Congress in any pub-
lications which you sponsor, particularly in your list of coming meetings. The
Preliminary Programme may assist you in this regard.

All interested persons who write to be placed on our mailing lists, will
be sent a Registration Form and Advance Programme towards the end of 1974.

May | request that you acknowledge this letter by completing and
returning the tear-off slip below.

Thank you, yours sincerely,

A. Giordano

Secretary General

Secretary Office: European Society of Pathology — Via F. Sforza 38 — Milano
Name of Organization

Address

Please indicate ( ) if you would be willing to reprint relevant sections of the enclosed Pro-
gramme in your newsletter or journal:

YES NO

VIENNA, AUSTRIA 6-10 OCTOBER 1975






The Acta Medico publish papers on medical science in English, German, French and
Russian.

The Acta Medico appear in parts of varying size, making up volumes.

Manuscripts should be addressed to:

Acta Medico
1083 Budapest, Szigony un. 43. 9 P.O.B. 67

Correspondence with the editors and publishers should be sent to the same address.

The rate of subscription is $ 32.00 a volume.

Orders may be placed with “Kultira” Foreign Trade Company for Books and News-
papers (1389 Budapest 62, P.O.B. 149 Account No. 218-10990) or with representatives abroad.

Les Acta Medico paraissent en francais, allemand, anglais et russe et publient des
mémoires du domaine des sciences médicales.

Les Acta Medica sont publiés sous forme de fascicules qui seront réunis en volumes.

On est prié d’envoyer manuscrits destinés a la rédaction a I’adresse suivante:

Acta Medica
1083 Budapest, Szigony u. 43. 9 P.O.B. 67

Toutes correspondance doit étre envoyée a cette méme adresse.

Le prix de I’abonnement est de $ 32.00 par volume.

On peut s’abonner & I’Entreprise du Commerce Extérieur de Livres et Journaux
«Kultdra)> (1389 Budapest 62, P.O.B. 149. — Compte-courant No. 218-10990) ou & I’étranger
chez tous les représentants ou dépositaires.

«Acta Medical>ny6nnkyoT TpakTaTbl M3 06/1aCTU MEAULMHCKWX HAayK Ha pPYCCKOM,
HEMELKOM, aHFIMACKOM M (hpaHLy3CKOM si3bl Kax.

«Acta Medica» BbIXOAST OTAeNbHbIMKU BbiMyCKamMu pPa3HOro o6bemMa. HeCKOMbKO BbiMy-
CKOB COCTAaBASIOT OAUH TOM.

MpegHazHayeHHble ANA Ny6AMKaLUW PYKOMWUCU chefyeT HanpaBnsaTb N0 ajpecy:

Acta Medica
1083 Budapest, Szigony u. 43. 9 P.O.B. 67

Mo 3ToMy >Xe ajpecy HanpaBnATb BCAKYH KOPPECNOHAEHLUI ANA pedakuuu 1 agMmu-
HucTpauuun. MognucHaa ueHa — $ 32.00 3a ToMm.

3akasbl MNPUWHWMaeT NpegnpusiTue N0 BHelWHeld ToproBne KHWUr u raset «Kultira»
(1389 Budapest 62, P.O.B. 149 Tekywwuit cyetr Ne 218-10990) unu ero 3arpaHuuyHble Npea-
CTaBUTENbCTBA W YNOJHOMOUYEHHbIE.
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HAEMODYNAMIC RESPONSES TO DROTAVERINE AND
NORADRENALINE IN THE DOG
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NATIONAL INSTITUTE OF CARDIOLOGY, BUDAPEST

Received January 10, 1974

Lymph stasis in the tissues and oedematous imbibition of the vascular walls was
induced by the joint administration of noradrenaline and drotaverine. In consequence,
volume hypertension, increase in central venous pressure and an enhancement of lymph
flow developed.

Massivc doses of noradrenaline are known to produce generalized fibrinoid
necrosis of the vascular walls [5, 9, 12], an observation confirmed by our
earlier studies Jellinek et al. It has been shown by other workers that the
necrosis of tissues including the vessel walls induced by catecholamines, in
particular by noradrenaline, are brought about by an adrenergic alpha and
beta minuting effect [6, 7]. In view of the fact that beta receptor stimu-
ation resu Its in spastic smooth-muscle contraction, in an earlier study it
was attempted to prevent the noradrenaline induced necrosis by means
of the spasmolytic agent drotaverine. This drug has indeed proved to
prevent the necrosis. On the other hand, the combined administration of
noradrenaline and drotaverine was followed by lymph stasis and oedematous
imbibition of the vessel walls [3]. Though our earlier studies [3, 4] had
been focussed on the catecholamine-induced changes of myocardium and
coronaries, the liver, kidney, pancreas, skeletal muscles and intestine also
revealed similar changes. Distension of a large number of lymph capillaries
in the test group was a clear sign of lymph stasis (Figs 1, 2). The present
study has been concerned with these changes and the haemodynamic alte-
rations involved in their production.

M aterial and method

Fifty-three mongrel dogs of either sex, weighing between 7 and 17 kg, were used. Under
100 mg/kg chloralose anaesthesia catheters were introduced into the femoral vein and artery.
Central venous and arterial pressures were recorded continuously, cardiac output was estimated
on the basis of Fick’s principle in 15 minute-intervals. Lymph flow was measured through a
cannula tied into the thoracic duct by suction at 10 cm 1 20.
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Fig. 1. Distended lymph vessel in the pancreas. PAS staining

Fig. 2. Distended lymph vessel in the mesentery. HE staining
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Noradrenaline was administered in doses of 10/'g/kg/min, drotaverine in doses of
200 /ig/kg/min by intravenous infusion in 0.4 ml/kg/min physiological saline, for 45 min. The
controls received physiological saline only. Statistical evaluation was done by analysis of
variance, deviations are given in values of the standard error.

Results

Fig. 3 shows the changes in arterial mean pressure. It can be seen that the
hypertensive effect of noradrenaline was scarcely affected by drotaverine given
simultaneously.

M«an arterial prttiur*

Hgmm
0 15 30 45 SO . 75
min
p: <0,001 < 0,01
< 0,001 <0,05

Fig. 3. Changes in the arterial mean pressure. In this and in the following figures the mark
“n” shows the number of experiments, “p” the degree of significance, “IP” the results of the
animals treated with drotaverine, “NA” the results of the animals treated with noradren-
aline, “NA-IP” the results of the animals treated with the combination of drotaverine and
noradrenaline and “phys. saline” the result of the control animals

Figs 4 and 5 show the cardiac output and the calculated peripheral
resistance. Noradrenaline by itself increased the peripheral resistance and
reduced cardiac outputsignificantly. The combined administration of noradren-
aline and drotaverine caused a marked elevation of cardiac output without
affecting peripheral resistance. In other words, the noradrenaline induced
resistance-hypertension was converted to a volume-hypertension. At the same

1* Acta Medica Academiac Scientiarum Hungaricae 31, 1974
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Cardiac output
ml/min

5000 r

4000

3000

2000

1000 L
15 30 45 60 . 75

min
L—— A p: <0,001 < 0,01

Fig. 4. Changes in the cardiac output. Marks as in the figure 3

Calculated total peripheral resistance

0 15 30 45 60 . 75
min
p: <001

Fig. 5. Changes in the calculated total peripheral resistance. Marks as in the figure 3
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Mean central venous pressure
Hrortrt

Fig. 6. Changes in the mean central venous pressure. Marks as in the figure 3

Thoracic lymph outflow
>j| /kg /min

Fig. 7. Changes in the lymph outflow from the thoracic duet
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time the changes in cardiac output were due to changes in stroke volume, as no
significant change in heart frequency occurred.

Fig. 6 shows mean central venous pressure. Treatment with noradrenaline
and drotaverine was followed by a significant increase in central venous pres-
sure. When administred by themselves the drugs, venous pressure was unaf-
fected.

In Fig. 7 the changes in thoracic duct lymph outflow are seen. Combined
administration of the two drugs elicited a significant increase in lymph outflow.
W hen the drugs were administred by themselves, lymph flow, though rising
to some extent, showed no significant difference from the control values.

Discussion

In agreement with the present findings, lymph stasis in the tissues in
response to the joint administration of adrenaline and caffeine was noted by
Amossow [1] and Rukonev et al. [11], an observation attributed by the
authors to an enhanced outflow of plasma. As regards the mechanism of
the process, the views are divided while Miller et al. [8] and Posche
[10] regard hypoxia as the primary factor of enhanced plasma outflow
responsible for lymph stasis, other authors have failed to note any con-
sistent increase in plasma outflow in hypoxia which might have led to
lymph retention [2]. On the evidence of our observations catecholami-
nes, unless administered together with drotaverine, fail to enhance plasma
outflow to the extent of involving an oedema of the vessel walls. On the other
hand, catecholamines alone are also capable of eliciting hypoxia in the tissues.
Consequently, the hypoxia cannot be responsible for the production of lymph
retention. It seems likely that haemodynamic changes, in particular an in-
creased bloodflow in the tissues and atransitory rise in central venous pressure,
play a definite part in the increase in plasma outflow and the resulting lymph
stasis. Clarification of this mechanism awaits further studies.

It also emerged that potent spasmolytic agent, while being capable of
relieving the noradrenaline induced vasoconstriction, fails to counteract the
effect of noradrenaline enhancing heart contractions. This was indicated by the
rise in stroke volume, as a sign that the resistance hypertension had been
converted to a volume hypertension. Whether this observation is likely to
hear fruit in human pathology, for instance in the management of cardiogenic
shock, is a question to be elucidated by future studies.

Acta Medica Academiae Scicntiarum Hungaricae 31, 1974



[

POGATSA, G. et al.. HAEMODYNAMIC RESPONSES TO DROTAVERINE 145

REFERENCES

Amossow, M. G.: 3, 321 (1969).

Buchner, F., Onishi, S.: Verb, dtsch. Ges. Path. 51, 139 (1967) and Beitr. path. Anat.
135, 153 (1967).

Hattner, |, Kerényi, T., Veress, B., Jellinek, H., Pogatsa, G., Gabor, G.: Franki.
Z. Path., 76, 107 (1967).

Jellinek, H.,, Huttner, |., Kerényi, T., Gabor, G., Pogatsa, G.: Acta morph. Acad.
Sei. hung. 14, 183 (1966).

Krine, J. K.: Amer. J. Path. 38, 539 (1960).

Maling, H. M., Highman, B.: Amer. J. Physiol. 194, 590 (1958).

Méhes, G., Papp, G., Rajkovits, K.: Acta physiol. Acad. Sei. hung. 32, 175 (1967).

Mitler, A. J., Pick, R. and Katii, L. N.: Circulat. Res. 8, 941 (1960) and Circulation 29,
485 (1964).

Pearce, R. M.: J. exp. Med., 8, 400 (1906).

. Posche, R.: Verb, dtsch. Ges. Path. 49, 219 (1965).
. Rukonev, U. S.: Arch. Path. 26/5, 381 (1964) and Kardiologija 8/9, 54 (1968).
. Szakécs, I. E., Cannon, A.: Amer. J. clin. Path. 30, 425 (1958).

Prof. dr. Gydérgy Gabor Fourth Dept, of Med., Semmelweis University

Medical School and Natl. Inst, of Cardiol.
H-1450 Budapest P. f. 9—88 Nagyvarad tér 1.,
Hungary

Acta Mcdica Academiae Scientiarum Hungaricae 31, 1974






Acta Medica Academiae Scientiarum Hungaricae, Tomus 31 (3—4),pp 147—155 (1974)

UBER DIE WIRKUNG VON FRUKTOSE AUF DEN
HARNSAUREMETABOLISMUS

Von

Erzsébet Hollander
1. INTERNISTISCHER LEHRSTUHL INSTITUT FUR ARZTLICHE FORTBILDUNG, BUDAPEST

(Eingegangen am 14. Januar 1974)

Unter Wirkung der Fruktoseinfusion steigt bei Normalpersonen und bei Gicht-
kranken der Harnsduregehalt im Plasma und im Harn an. Der Harnsdurelberschuf
wird bei Gichtkranken langsamer ausgeschieden als bei Normalpersonen und der Harn-
sdurespiegel im Plasma ist sogar vier Stunden nach der Fruktosezufuhr erhéht.

Bei mit Oxonsdure urikasegehemmten Ratten kdonnen &hnliche Verdnderungen
des Plasma-Harnsaurespiegels beobachtet werden wie bei Gichtkranken. Die sich unter
Fruktosewirkung entwickelnde Hyperurikdmie findet ihre Erkldrung in den interme-
didren Stoffwechselverdanderungen und der in der Begleitung von Dehydration ver-
laufenden, nicht fruktosebedingten, gesteigerten Diurese.

Nebst der angeborenen Stérung des Harnsdurestoffwechsels unbekannter
Atiologie, gibt es bekanntlich zahlreiche pathologische Zustidnde, in denen der
Harnsduregehalt des Plasmas auf Wirkung einiger N&hrstoffe und Medika-
mente ansteigt. Talbott [22] beschrieb die hyperurikdmisierende Wirkung der
purinreichen Speisen und alkoholischen Getrdnke. Nach der Beobachtung von
McLachtan und Rodnan [14] kann nicht nur eine reichliche Erné&hrung,
sondern auch das Hungern Gicht provozieren. Uber den, von der Dosis abhéan-
gigen, Plasma-Harnsdurespiegel-steigernden Effekt der Salizylate haben Yi
und Gutman [25] und uber die hyperurikdmisierende Wirkung der Thiazid-
derivate Demartini und Wheaton [9] sowie Wyngaarden [24] berichtet.
Die Gichtanfallauslésende Wirkung anderer Diuretika ist auch bekannt
[10]. Cohen [7] berichtete lber einen Fall, in dem durch Zoxazolamin eine
harnsdurebedingte Nierenschadigung verursacht wurde. Der den Harnséure-
spiegel steigernde Effekt der Nahrung beruht auf Purinzufuhr, wéhrend
durch die erwdhnten Medikamente die renale Harnsdureausscheidung gestort
wird. Die sich auf diese Weise entwickelte voriubergehende Hyperpurikdmie
kann sowohl hei normalem, als auch bei pathologischem Harnsiurestoff-
wechsel beobachtet werden. Zur Differenzierung des physiologischen und
des pathologischen Harnsdurestoffwechsels eignen sich aber weder die durch
die mit der Nahrung zugefihrten Harnsdure-Prdkursoren, noch die durch
Hemmung der Harnsdureausscheidung herbeigefihrte Hyperurikdmie. Im
Laufe unserer friheren Untersuchungen trachteten wir den Unterschied
zwischen normalen und pathologischen Zustdnden anhand der nach intra-
vendser Verabreichung von Furosemid entstandenen Anderungen der Plasma-
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und Harn-Harnsdurekonzentration zu kldren, unsere Ergebnisse waren aber
nicht berzeugend.

Angesichts der bekannten Tatsache, daB in der Gichtpathogenese nebst
der gestdrten Harnsdureausscheidung auch die gesteigerte Produktion eine
wichtige Rolle spielt, wé&hlten wir zu unseren Experimenten eine natirliche
Substanz aus, die am intermedidren Stoffwechsel der Harnsdure beteiligt ist.
Uber die zu diesem Zweck geeignet scheinende Fruktose ist es bekannt, dal
sie eine Herabsetzung des organischen Phosphatgehalts und eine Steigerung
des Glukose- und Milchsduregehalts im Plasma herbeifihrt [3, 4, 13, 16, 17].

Material and Methodik

Die Untersuchungen fanden bei 6 unbehandelten Gichtkranken und 6 normourik-
amischen gesunden Personen statt. Da es sich im Laufe der Yorversuche herausstellte, daR
durch 1g/kg der 20%-igen Fruktoseldsung keinerlei Schadigung verursacht wird, haben wir
die Dosis — um eine ausdricklichere Stoffwechselantwort zu erhalten — auf 2 g/kg erhdéht.
Die Fruktoseverabreichung erfolgte in Infusion, deren Dauer sich auf 30 Minuten belief. Vor
der Infusion durften die Probanden keine Nahrung zu sich nehmen, das W assertrinken war
aber unbeschrankt. Im Laufe der der Infusion vorangegangenen 3 Tage erhielten die unter-
suchten Personen eine etwa 2000 Kalorien enthaltende purinarme Diéat, den Gichtkranken
wurden in dieser Zeit keine den Harnsdurestoffwechsel modifizierende Medikamente verab-
reicht. Blutentnahme und Harnsaurebestimmungen fanden vor der Infusion sowie am Ende
der 1., 2. und 4. Stunde statt.

Die basale Harnsdureausscheidung der Patienten und der Kontrollpersonen wurde im
vor der Infusion 4 Stunden lang gesammelten Harn bestimmt. Von Infusionsbeginn an wurde
der Harn wieder 4 Stunden lang gesammelt. Die Plasma- bzw. Harn-Harns&ure-Bestimmung
erfolgte mit der Methode von Caraway [6].

Zur Ergénzung dieser Untersuchungen wurde die auf den Harnsdurestoffwechsel aus-
gelibte Wirkung von Fruktose auch bei 4 intakten und 4 urikasegeheminten, 250—300 g wie-
genden R-Amsterdam-Rattenméannchen untersucht. Die die Urikase (Serva Feinbiochemica)
reversibel ldahmende Oxonsdure wurde auf den Vorschlag von Boda und Mitarb. [1] nach dem
Verfahren von Brandenberger [5] hergestellt. Die die Hemmung der harnsdurespaltenden
Wirkung der Urikase haben wir mit Oxonsdure auch in vitro kontrolliert.

An den dem Experiment vorangehenden 4 Tagen erhielten die Tiere 3 x 20 mg/Tag
Oxonsaure intraperitoneal. Nachdem aus der Schwanzvene Blut enthnommen wurde, kam es
zur intraperitonealen Verabreichung von 3 g/kg Fruktose. Nach 1, 2, 4 und 12 Stunden erfolg-
ten wieder Blutentnahme und Harnsdurebestimmung.

Zur Eliminierung der die molare Diurese beeinflussenden Rolle von Fruktose wurden
bei einer anderen Gruppe der Tiere die A. und V. renalis unterbunden. Vor der Unterbindung
der NierengefdalRe erhielten 4 Tiere vier Tage lang die oben beschriebene Oxonséaurebehandlung,
wahrend bei 4 weiteren Tieren die Urikase nicht gehemmt wurde. 2 Stunden nach dem Ein-
griff wurde samtlichen Tieren intraperitoneal 3 g/kg Fruktose verabreicht, wéhrend 4 Kon-
trolliere nach Unterbindung der A. und V. renalis in identischer Menge 0,9%-ige Kochsalz-
16sung erhielten. Blutentnahme und Harnsdurebestimmung fanden in der oben beschriebenen
Weise statt.

Ergebnisse

Beim Menschen hat sieh nach der Infusion von 2 g/kg Fruktose die
Harnsdurekonzentration des Plasmas in sdmtlichen Féllen erhdht. Wéahrend
sich die maximale Wirkung in beiden Gruppen am Ende der 1. Stunde meldete,
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waren — was Ausmal der Erhohung und Regression der Kurve anbelangt —
zwischen den Gichtkranken und den Kontrollpersonen Abweichungen festzu-
stellen.

Der bei den 6 unbehandelten Gichtkranken registrierte hohe Nichtern-
Plasmaharnsdure-Spiegel (9,3 + 0,55 mg%) hat sich binnen 1 Stunde auf
11,3 + 1,0 mg% erh6ht und bis zum Ende der 2. Stunde nur um 0,1 mg%

mg °/o

Abb. 1. Plasma-Harnsdurekonzentration bei Gichtkranken und Normalpersonen

vermindert; Ende der 4. Stunde lag die Harnsdurekonzentration noch immer
bei 10,8 + 0,8 mg%. Die Harnsdurekurve der Kontrollpersonen ging von
45 + 0,3 mg% aus und stieg rasch an; bis zum Ende der 1. Stunde erhdhte
sich der Wert auf 8,4 + 0,9 mg% und blieb auch in der 2. Stunde auf diesem
Niveau. Ende der 4. Stunde widerspiegelte die steil sinkende Kurve die rasche
Verminderung der Werte, bis die Plasma-Harnsdurekonzentration abermals
in der N&dhe des Normalbereichs lag: 5,95 + 0,6 mg% (Abb. 1).

Durch die Infusion der 20%-igen Fruktoselésung wurde in samtlichen
Féallen eine reichliche molare Diurese ausgeldst, zu der sich die Verringerung der
Harnsdurekonzentration gesellte. Die in der Untersuchungsperiode ausge-
schiedene Harnsduremenge erhdhte sich bei den Kontrollpersonen auf das

3,4 fache und bei den Gichtkranken auf das Doppelte der Normalausscheidung
(Tab. 1).
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Die Gestaltung der Plasma- und Harn-Harns&urekonzentration nach der
Fruktoseinfusion haben wir auch bei 6 mit Allopurinol behandelten Gicht-
kranken untersucht. Nennenswerte Anderungen waren weder im Plasma, noch
im Harn vorzufinden: Die Plasma-Harnséurekonzentration erhdhte sich um
0,1—0,2 mg% und der Harn-Harnsduregehalt um 40—50 mg.

Durch Urikasehemmung konnten bei Ratten dem menschlichen Harn-
sdurestoffwechsel dhnliche Verhéltnisse herbeigefiihrt werden. Am Ende der 1.

Tabelle 1

Wirkung der Fruktoseinfusion auf den Harnsaure-Gehalt des Harns

Harnmenge Konﬁe}gg/roation ﬁgrsr?segggéﬁ\jggge

Kontrollgruppe
Vor der Fruktose-

infusion 320 24 76,8
Nach der Fruktose-

infusion 1500 16 260
Gichtgruppe
Vor der Fruktose-

infusion 250 37 92,5
Nach der Fruktose-

infusion 940 19 178,6

auf die Fruktoseinjizierung folgenden Stunde war in sdmtlichen Féllen eine
plotzliche Erhéhung des Plasma-Harns&urespiegels zu registrieren. In der 2.
Stunde meldete sich eine méRige Verminderung, der 4stindige Wert erreichte
anndhernd wieder das Istindige Maximum, um sich danach stufenweise zu
verringern; auf den Ausgangswert kehrte die Harns&durekonzentration erst in
der 12. Stunde zuriick (Abb. 2).

Bei den mit Oxonsédure nicht behandelten Tieren lie sich keine Erh6hung
des Blut-Harnsduregehalts beobachten. Die Kurve der unter Fruktosewirkung
eingetrcffenen Anderungen der Plasma-Harnsidurewerte ist den bei den
Gichtkranken registrierten Abweichungen &hnlich, ein Unterschied 14B8t sich
nur beim anfénglichen plétzlichen Anstieg erkennen. Als wahrscheinliche
Ursachen der Abweichung kommen artbedingte Eigenschaften, groRBere
Fruktosedosen sowie die kontinuierliche, den Harnsauremetabolismus modi-
fizierende Oxonsdurebehandlung in Frage.

Nach Unterbindung der A. und V. renalis stieg der Plasma-Harnsdure-
gehalt unter Fruktosewirkung plétzlich an und erreichte den Hdéchstwert in
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mg %

Abb. 2. Plasma-Harnsdurekonzentration bei vier Tage lang mit Oxonsdure [3x20mg/Tag]
vorbehandelten Ratten nach intraperitonealer Injizierung von 3 g/kg Fruktose

Abb. 3. Wirkung von 3 g/kg Fruktose auf den Plasma-Harnsduregehalt bei urikasegeheminten
Ratten nach Unterbindung der A. und V. renalis

der 2. Stunde. Ende der 4. Stunde meldete sich eine voriibergehende Vermin-
derung, worauf sich parallel mit der Entwicklung des urdmischen Zustandes
wieder eine langsame Erhdhung in Gang setzte. Bei der Dekapitation der
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Tiere in der 12. Stunde betrug der Plasma-Harnsduregehlt im Durchschnitt
20 mg% (Abb. 3). Bei der Sektion zeigte sich keine Nahtinsuffizienz, die
Nieren waren vergrofRert, das Parenchym blutig imbibiert und die Struktur
verschwommen.

Nach Unterbindung der Nierengefdle erhdhte sich der Plasma-Harn-
sdurespiegel auch bei den Kontrolltieren (Abb. 4), woflr der akute urdmische
Zustand verantwortlich war. Die am Ende der 1. Stunde beobachteten Maximal-

mg %

Abb. 4. Plasma-Harnsaurekonzentration bei urikasegehemmten Kontrolltieren nach Unter-
bindung der A. und V. renalis

werte, die sowohl bei den Tieren mit unterbundenen NierengefdfRen, als auch
bei den intakten und mit Fruktose behandelten Ratten zu registrieren waren,
entwickelten sich aber bei den Kontrolltieren nicht.

Besprechung

In bezug auf die Auswirkungen des Fruktosemetabolismus finden sich in
der Fiteratur widerspruchsvolle Angaben. Perheentupa und Raivio [18]
beobachteten nach der i. v. Zufuhr von 0,5 g/kg Fruktose nicht nur bei heredi-
tdrer Fruktose-Intoleranz, sondern auch beim Normalmenschen die Erhéhung
des Plasma- und Harn-Harnsduregehalts. Curreri und Pruitt [8] fanden
nach der intravendsen Verabreichung von 100 g Fruktose keine diesbezugliche
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Anderung, ebenso wie Sahebjami und Scaletter [20] die nach der Fruktosein-
fusion sowohl bei Normalpersonen als auch bei hereditdrer Fruktose-Intoleranz
unverdnderte Plasma-Harnsdurewerte registrierten. Laut Heucrenkamp und
Zsllner [11] steigt bei Normalpersonen nach Verabreichung von 1,5 g/kg
Fruktose die Harnsdurekonzentration im Plasma an.

Im Falle eines normalen Stoffwechsels wird Fruktose im Organismus teils
zu Glukose, teils zu Milchsdure metabolisiert. Bei den S&ugern spielt sich die
Fruktoseumwandlung im Falle einer intakten Leberfunktion rasch ab; die
erste Stufe des Abbaus ist ein von der Insulinwirkung unabhdngiger ProzeR
[19, 23]. Fruktose wird in der Leber durch Fruktose-I-Phosphat abgebaut und
zwar teils zu Glyzeraldehyd, teils zu Dihydroxyacetonphosphat. Die sich im
Laufe des weiteren Abbaus von Glyzeraldehyd bildenden Produkte werden
durch den Organismus in der Glukoneogenese verwendet. Die mit der Bildung
von Dihydroxyacetonphosphat beginnende Reaktion verlduft in Richtung der
anaeroben Glykolyse. Das Endprodukt des Prozesses ist Milchs&ure. Durch die
rasche Zufuhr grofer Fruktosedosen wird die Vermehrung der Endprodukte
beider Abbauprozesse herbeigefiihrt. Die durch die gesteigerte Milchsédure-
bildung ausgeldste Azidose kdnnte fiur die auf Wirkung der Fruktoseinfusion
entstandene Hyperurikdmie eine Erklarung liefern.

Es ist nicht wahrscheinlich, daB Fruktose oder Milchsdure die Purin-
synthese direkt fordern wirden. Die Hyperurik&mie entwickelt sich nur 1
Stunde nach der Fruktosezufuhr, durch die wirksamen Stimulatoren der
Purinsynthese wird der Harnsduregehalt des Plasmas dagegen nur nach 24—48
Stunden gesteigert [12, 21].

Eine andere Erkldrung der beim Menschen und bei der Ratte durch
Fruktoseinfusion herbeigefihrten Hyperurik&mie kdénnte sein, dal durch
Fruktose der Zellstoffwechsel gedndert wird. Die Phosphorylierung von
Fruktose verlduft unter Verwednung von ATP. Durch die Verringerung des
ATP-Gehalts werden indessen die, die Purin-Nukleotiden beschleunigenden
Prozesse aktiviert und des gesteigerten Purinabbaus zufolge steigt der Harn-
sduregehalt des Organismus an. Diese Theorie wird auch durch die Beobachtun-
gen von MAENPAAund Raivio. [15] sowie Bode und Mitarb. [2]unterstitzt, laut
der sich der unorganische Phosphorgehalt des Bluts wé&hrend der Fruktose-
infusion verringert.

Unsere Experimente haben bewiesen, dall die diuretische Wirkung
der hypertonischen Fruktose in der Entstehung der Hyperurikdmie keine Rolle
spielt. Fur die anfdngliche hohe Harnsdurekonzentration kdnnen osmotische
Anderungen, wie z. B. eine hypertonische Dehydration verantwortlich sein,
fur die weitere Gestaltung liefern aber diese Prozesse allein keine genligende
Erkladrung. Lber eine bedeutende und andauernde extrazelluldre Dehydration
kann angesichts der Anderung des Hamatokritwertes nicht die Rede sein — da
sich in der 4. Stunde der Ausgangswert von 452 + 0,78% auf 49,2 + 2,33%

Acta Medica Academiae Scientiarum Hungaricae 31, 1974



154 HOLLANDER, E.. UBER DIE WIRKUNG VON FRUKTOSE AUF DEN HARNSAUREMETABOLISMUS

erhohte (der Unterschied ist nicht signifikant, p <C0,2). Nach dem Unter-
binden der A. und V. renalis steigt parallel mit der Entwicklung der akuten
Urédmie der Harnsduregehalt im Plasma an; wenn die Tiere auch Fruktose
erhalten, ist der anfédngliche Anstieg ausgeprdgter, welcher Umstand nicht
einfach als die Folgeerscheinung der Urdmie oder des Operationsschocks bzw.
des Gewebetraumas betrachtet werden kann.

Unter unseren anldBlich der Untersuchung der Wechselwirkungen der
Fruktose- und Harnsdurestoffwechsel ermittelten Beobachtungen halten wir
folgende flr wichtig:

1. Unter Wirkung der Fruktoseinfusion steigt sowohl bei unbehandelten
Gichtkranken als auch bei Normalpersonen der Harnsduregehalt des Plasmas
an. Bei den Gichtkranken war der Harnsdurespiegel auch in der vierten Stunde
nach der Fruktosezufuhr erhdht.

2. Die Niere des gesunden Menschen scheidet den sich auf diese Weise
entwickelten Harnsauretuberschull rasch aus, die Niere des unbehandelten
Gichtkranken ist aber zur raschen Ausscheidung des Harnsdure-Uberschusses
unfédhig.

3. Im Uaufe der die Harnsduresynthese hemmenden Behandlung (Allo-
purinol) blieb der Harnsduregehalt von Plasma und Harn unveréndert.

4. Bei mit Oxonsédure urikasegehemmten Batten kdnnen nach Fruktose-
gabe &dhnliche Anderungen der Plasma-Harnsdure beobachtet werden, wie bei
den Gichtkranken.

5. Die die Plasma-Harnsdurekonzentration steigernde W irkung von
Fruktose kann mit der konsekutiv erhéhten Diurese bzw. der Hypovoldmie
und Dehydration nicht erkl&rt werden. Nach dem Unterbinden der A. und Y.
renalis entwickeln sich bei den urikasegehemmten Batten unter Fruktosewir-
kung &hnliche Verdnderungen wie bei den nicht operierten Tieren. Fir den
hochgradigen Anstieg des Plasma-llarnsduregehalts sind in diesen Fallen zum
Teil auch die Urdmie, der Operationsschock und die Gewebesch&digung verant-
wortlich.
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Prostaglandiiigs Ej and E 2 have been studied for their effect on platelet aggrega-
tion in vitro. PGE, proved a highly potent, PGE2a slightly less potent inhibitor of
platelet aggregation. The two prostaglandins were also studied in combination with
drotaverine the inhibitory activity of which against ADP-induced platelet aggregation
had been found to function at high concentrations only. Both combinations revealed
a potentiating synergism in vitro resulting in a total reversal of platelet aggregation
at concentrations which are ineffective when the drugs are applied by themselves.

Prolongation of the human life-span has brought a growing incidence
of thromboembolic diseases in its wake. Beside the common systemic anti-
coagulants heparin and coumarines, inhibition of the primary phase of
blood coagulation comprizing the adhesion, viscous metamorphosis, spre-
ading reaction and aggregation of platelets, has been attracting increasing
interest as a new avenue for antithrombotic prevention. One ofthe first drugs
which have been examined under this aspect and found to inhibit platelet
aggregation was acetylosalicylic acid [14, 15] although the inhibitory action
of papaverine had been noted earlier [1]. There are data concerning the
aggregation inhibiting property of spasmolytic dugs, tranquillizers, dextran,
and pyrimido-pyrimidine derivatives [12]. However, concentrations which
have been found inhibitory in vitro, i.e. 10~4, 10 _5 M, are not attained in vivo
unless massive doses carrying untoward side-effects are administered. This gives
particular significance to the search for new drugs acting as inhibitors at
lower concentrations. Prostaglandins (PGs) were also found to affect blood
clotting; its action is mainly directed at the primary phase of haemostasis
although it also affects systemic haemostasis [2]. Emmons et al. [4] and
Kiloese [6] showed that it was a potent inhibitor of ADP-induced aggre-
gation and glass adhesion of platelets both in vivo and in vitro, in humans as well
as in rats. On the other hand, PGE2was found to enchance aggregation. The
inhibitory effect of PGEI? PGAj and PGFjOc is related to the rate of
cAMP synthesis in the platelet membrane, induced by these compounds
[7, 21] not only failed to confirm the potentiating effect of PGE2 in pla-
telet-rich human plasma (PRP) but found it even inhibitory to platelet agg-
regation. Chandra-Seknhar [3] tested eight prostaglandins Ex E2 AL A2
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FA, Fx8, F2ax and F2 for their effect on platelet aggregation induced by
ADP, thrombin and collagen. All the PGs inhibited aggregation; PGE Xwas
the most active. Administered in doses of 3 mg/kg to rats in intravenous
infusion for 30 min it prolonged aggregation time, whereas doses of 0.1
AMg/kg/min had no effect in humans [2]. An interesting fact emerging from
the study of PGE2 by Born’s photometric procedure was that at concen-
trations ranging from 0.1 to 3.0 /tg/ml it accelerated platelet aggregation, at
concentrations of 10 figjml it inhibited it. The accelerating mechanism of the
substance failed, however, to take effect unless the concentrations of ADP
were in the range of 0.5 to 1.0 /zg/ml. In the experiments of Chandra-Sekhar
PG Ej*showed a potent thrombolytic effect and significantly prolonged coagu-
lation time in vitro in humans, dogs, rats and rabbits. It also proved inhibitory
to clot retraction.

Wotf and Shxjimann [19] studied the blood platelets for energy
generation and release reaction. PGEXproved inhibitory to both, similarly
to theophylline and cAMP. Inhibition of the release reaction required higher
concentrations of PGEX (10~4 M) than did platelet aggregation (10_8 M).
Shio et al. [16] studied PGEt and PGE., by photometry for their joint
effect on ADP-induced aggregation of rat platelets. They found PGEj in itself
(13 /zg/ml) to reverse, and PGE2 (1 /tg/ml) to accelerate platelet aggregation.
When applied in combination, PGE?2 counteracted the inhibitory effect of
PGE Xon aggregation. The substances were also found to inhibit ADP-induced
metamorphosis of rat platelets.

The various compounds affecting the aggregation of platelets have been
subject of our studies for years. The compounds examined thus far in vitro
and in vivo include spasmolytic drugs, tranquillizers and theophylline [9, 13,
5]. In the present study we have examined the prostaglandins PGEtand PGE?2
for their effect on platelet aggregation, alone and in combination with the
spasmolytic drug dotaverine.

Material and method

Human platelet-rich plasma (PRP) was used. Aggregation was determined partly by
measurement of aggregation time according to HoviG [20], partly by the photometric pro-
cedure of Born [1]. For details we refer to our earlier papers [5, 8]. For the production of
aggregation, ADP solution was used at 0.7 //g nil final concentration.

Results
Effect of PGE1 on ADP-induced platelet aggregation

PGE, proved a highly potent inhibitor of ADP-induced platelet aggre-
gation. Results are presented in Table | and Fig. 1, which shows a dose-response
curve plotted from mean values. The inhibitory effect of PG E Xon aggregation
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appeared at a dilution of 10-8 M. At 10~7to 10~d it partially inhibited, at
1X 10“5M it significantly prolonged, and at 2 X 10~5M it completely reversed
ADP-induced platelet aggregation. Results of photometric measurements are
seen in Fig. 2. Addition of PGEXat high concentrations to the mixture at the
peak of aggregation resulted in a prompt and total disaggregation, as a sign of

Fig. 1. Inhibitory effect of PGEj on ADP-induced platelet aggregation, as a function of
concentration

Table |

Effect of prostaglandin Ex on ADP-induced platelet aggregation in vitro

Aggregation time (sec)

Number of Prostaglandin Ej (M)
eases
0.0 1x10-8 2x10-8 2X10-7 2x10-e 5x10-* Ix 105 2x10-8
| 13 14 18 26 33 45 55 -
2 14 14 16 21 30 61 120 —
3 14 15 17 28 51 59 65 —
4 10 11 14 17 28 34 60 —
5 12 12 16 21 50 53 80 —
Mean 13+ 1.7 13+ 1.7 16+ 1.5 23+ 4.4 38+ 11 51+ 11 76+ 26 -

the potent inhibitory effect. After incubation with PRP, PGEXwas found to
reverse ADP-induced platelet aggregation. In conformity with the former
results, at 10~5M it was compeletely, at 2 X 10~7 M partially, inhibitory.

Effect of PGE., on ADP-induced platelet aggregation

PGE?2 displayed a potent inhibitory effect.
In Table Il and Fig. 3 it is seen that the inhibition of platelet aggrega-
tion appeared at a final concentration of 2 X 10-6. Parallel with the concentra-
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2-KIF7™m

Fig. 2. Effect of PGEj on ADP-induced platelet aggregation

tion the inhibitory effect increased and at a final concentration of 1.2 X 10~4 M,
PGE2 caused a complete reversal of ADP-induced platelet aggregation in
every case.

Table 11
Effect of prostaglandin E., on ADP-induced platelet aggregation in vitro

Aggregation time (sec)

Number of Prostaglandin Er (M)
cases
00 2x10-« 2x10-6 4 X108 8x10-5 1.2x10-*

| 14 18 20 28 120 —

2 14 15 17 26 50 —

3 17 18 19 28 37 —

4 14 16 19 42 78 —

5 15 18 29 44 103 _
Mean 15+ 1.6 17+ 1.4 21+4.7 34+ 8.6 78+ 34 —

Fig. 4 presents the results of photometric measurements. Addition of
PG E2at high concentration to the mixture at the peak of aggregation resulted,
after a transitory acceleration of aggregation, in a disaggregation. On previous
incubation with PRP, PGE2had only an inhibitory effect.

In conformity with other data, ADP-induced aggregation was inhibited
100 times more by PGE than by PGE2.

Next, the effect of the two PGs was tested in combination with drota-
verine, a spasmolytic drug which in earlier studies [5, 9, 13] was found to
inhibit platelet aggregation, although less potently than papaverine. The
inhibitory effect of drotaverine begins at 3.4 X 10~4 M, to cause total inhibition
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at 8.5 X 10-4 M. Results are summarized in Table I11. All the three drugs were
applied at concentrations which fail significantly to affect aggregation time.
When PGE1land drotaverine were added together to PRP, the doses inactive
in themselves were found to prolong aggregation time significantly. In combi-

Fig. 3. Inhibitory effect of PGE,, on ADP-induced platelet aggregation as a function of the
concentration

Fig. 4. Effect of PGE2in vitro on ADP-induced platelet aggregation

prostaglandins theophillin
coffein
papaverin

Fig. 5. Mechanism of the inhibitory effect of prostaglandins on platelet aggregation
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Table 111

Effects of PGEV PGE2 drotaverine, PGE, + drotaverine, PGE2+ drolaverine in different
concentrations on ADP-induced platelet-aggregation

Concentration, M Aggregation time (sec)
Number of 2 2
cases PGE]j pge Drotaverine . PGEt + pgel+
xio-"M Xi0Mm X10-* M PGEX pge2 Drotaverine protaverine Drotaverine
| 0 0 0 12 12 12 12 12
2 13 13 13 13 13
3 11 11 11 11 11
1 25 15 12 70 21
2 1.0 1.0 15 23 14 13 53 16
3 21 13 11 37 15
1 75 21 13 no aggr. 80
2 2.0 2.0 3.0 34 19 13 no aggr. 38
3 26 18 13 no aggr. 28
1 105 40 17 no aggr. no aggr.
2 10.0 4.0 6.0 82 45 15 no aggr. no aggr
3 61 40 17 no aggr. no aggr.

nation with drotaverine P& Ertoo proved a more potent inhibitor than PGE?2
the concentrations causing total inhibition having been 2x 10~7for PG E 55 and
4x10-5for PGE2

Discussion

The results of the present study are consistent with the observation that
among the PGs which represent the most potent inhibitors of platelet aggrega-
tion, PGEj has the strongest inhibitory effect. In respect of the mechanism
of action of PGs, K1oese showed that PGEX PGAj and PGFjCC enhanced the
synthesis of cAMP in the platelet membrane, the extent of this synthesis
being directly related to the inhibitory potency. It was indeed been demonstrat-
ed by Marquis et al. [11] that cAMP in itself inhibits platelet aggregation,
and inferred from this that PGEj® exerts its inhibitory effect by generating
cAMP by activating adenyl cyclase. In fact, the level of cAMP is determined
primarily by the activity of adenyl cyclase and phosphodiesterase, as it has
been represented in Fig. 5. As regards PGE2, snio et al. [16] demonstrated
that the substance in itself does not affect the cAMP level ofrat platelets, but
reduces significantly the PGEj-induced increase in the cAMP level which
would seem to indicate that in rat platelets PGE?2 acts through an antago-
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nism to intracellular PGEr As regards the effect of spasomolytics, papa-
verine was shown to inhibit the activity of phosphodiesterase [10] thus
enhancing cAMP synthesis and inhibiting platelet aggregation, a mechanism
which would seem to offer the best explanation for the synergism of the PGs
and drotaverine. Study of this synergism might open new avenues for anti-
thrombotic prevention.
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Light microscopic investigation of two human yolk sac samples suggested that
the haemopoietic cells of the early human embryo are compartmentalized, i.e., early
haemopoietic precursors which do not contain stainable haemoglobin are located near
the endoderm, whereas embryonal erythroblasts with abundant eosinophilic cytoplasm
are located mainly in vessels.

Some haemopoietic precursors were discovered in an endodermal cell-box. There
is no evidence of either haemopoietic stem cells developing from the endoderm, or ap-
parently enclosed precursors giving rise to circulating cells. The intimate contact be-

tween endodermal epithelium and haemopoietic precursor cells in human yolk sac
awaits explanation. The existence of intercellular communication is likely.

Introduction

A 29 years old pregnant patient suffering from chronic idiopathic aplastic
pancytopenia for more than 15 months was treated with intravenous injection
of unprocessed yolk sac and liver material deriving from her own 22 mm
crown-rump length embryo. Full clinical and subtotal haematological recovery
occurred, without any direct evidence of a take of the injected material. Before
the intervention the disease had been transfusion-dependent and failed to
improve on conventional therapy. Neither blood transfusions nor any other
treatment were necessary during recovery. The patient has become free of
complaints and now, four years after the intervention is still in remission
[101].

Owing to the small amount of injected yolk sac cells (mostly epithelial
ones) the significance of these cells remains uncertain. Histological investigation
ofthe humanyolk sac suggested that the endodermal epithelial cells on the inner
surface of the yolk sac are in an intimate contact with early haemopoietic
progenitors.

In any event, the interesting fact that membranes with only epithelial
components (so-called thymic Anlage) transplantated under the renal capsule
of mice, induce the development of complete little thymuses, has been demon-
strated by Biggar et al. [1].
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M aterial

Fresh yolk sac samples have heen investigated. They originated from two intact human
embryos 16.0 and 19.0 mm in crown-rump length, respectively, delivered by hysterotomy for
fibromyomatosis. Four to six micron sections were stained with conventional haematoxylin-
eosin.

Results

Figures 1to 4 serveto demonstrate the source of my suggestions accord-
ing to which certain early haemopoietic cells of the human yolk sac (1) could be
outstanding cells, (2) may be located in a “hole”, and the nucleus of the endo-
dermal host cell cannot be detected. The degree of incarceration of free haemic
cells varies, but the apparently incarcerated cells appear to be uninjured in
each case and even mitotic figures can be detected.

It would be hazardous to predict the frequency of this phenomenon on
the basis ofthis small number of observations, but it wasnot difficult to discover
it in serial diagonal sections (Table 1).

Table 1

Appearance of epithelial cells in pseudotubularfolds oftheyolk sac endoderm in a 16 mm crown-rump
length human embryo

Endodermal epithelial cell:

with its own nucleus 94/200 cells - 47%
with apparently empty cytoplasm 79/200 ~ 40%
with haemopoietic precursor in the cytoplasm
clearly demonstrable 16/200 ~ 10%
probable 8/200
with own nucleus and precursors 2/200
with two precursors in the cytoplasm 1/200
with mitotic precursor 1/200

In the sections the haemopoietic cells of the embryo were for the most
part compartmentalized. Early haemopoietic cells lacking stainable haemo-
globin are located near the endoderm and form occasional clusters (Fig. 5),
whereas embryonal erythroblasts with abundant eosinophilic cytoplasm are
located mainly in vessels (Fig. 6). A mixing of the two compartments was not
apparent. “Embryonic” erythroblasts were not surrounded by endodermal
epithelial cells, and there was no morphological evidence to support the
assumption that embryonic erythroblasts with abundant eosinophilic cytoplasm
derive from the early precursor cells shown in Figures 1 to 5.
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Fig. 1. Yolk sac endodermal pseudotubule: 16 mm CR-length human embryo. Apparent stages

of nuclear demarcation with a fully demarcated nucleus at the right upper angle. The apparently

incarcerated nucleus is 8—10 /r in diameter. Fixed in formalin and stained with haematoxylin—
eosin

Fig. 2. Yolk sac endodermal pseudotubule: 16 mm CR-length human embryo. The cytoplasm
of the boxed cells is well visible. The incarcerated nuclei measure 8—10/z in diameter. A mitotic
figure is shown. Haematoxylin—eosin
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Fig. 3. Yolk sac endcdermal cells: 16 mm CR-length human embryo. Two intracytoplasmic
early haemopoietic precursor cells 15—20 fi in diameter with deep basophilic cytoplasm at the
upper part, and a presumed stem cell at the bottom. llaematoxylin—eosin

Fig. 4. Yolk sac endodermal pseudotubule: 16 mm CR-length human embryo. An intracyto-
plasmic early haemopoietic precursor cell resembling proerythroblast at high magnification.
The longer diameter of the boxed cell measures 21 /n. Haematoxylin—eosin
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Fig. 5. Yolk sac endoderm: 16 mm CR-length human embryo. Small haemopoietic precursor
cells 8 10 // in diameter with light basophilic, narrow cytoplasm forming at least five clusters.
Apparent demarcation of a seemingly similar cell at middle right margin. Haematoxylin-eosin

Fig. 6. Yolk sac of 16 mm CR-length human embryo, with embryonic erythroblasts having

abundant eosinophilic cytoplasm in a vessel (middle) and in the extravascular mesoderm

(right). The longer axis of embryonic erythroblasts ranges from 12 to 26//. The mésothélium

is seen at the right margin, whereas the clear area at the left lower border belongs to “empty”
endodermal cells. Haematoxylin-eosin
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Discussion

At first, the presence of an occasional haemopoietic precursor cell in the
cytoplasm of an endodermal cell was considered an artifact. The lack of an
own nucleus in these cells spoke, however, against this possibility, so that
phagocytosis or emperipolesis have not been taken into account. Cells such as
the one at the right upper corner of Fig. 2, especially spoke against their being
artifacts.

The occurrence of haemocytoblasts in endodermal epithelial cells has
already been described by Bloom and Bartelmez in a 10.2 mm CR-length
human embryo. Even mitosis of an intra-endodermal haemocytoblast has been
noted in a 12 mm CR-length embryo. A similar process was described by
Saxer in the yolk sac endoderm of sheep, cat, and pig embryos as early as
1896. Nevertheless, the cautious notes of Bloom and Bartelmez should be
respected before we tend to suggest that endodermal epithelial cells have a
part in embryonal haemopoiesis.

Our photographs suggest that at the stage of human yolk sac development
reported in this paper the endodermal epithelium appears in at least three
forms. There are cells with (1) preserved nuclei; (2) empty cytoplasm and (3)
demarcated haemopoietic precursors apparently incarcerated into the cyto-
plasm. The origin of the last cells remains a matter of speculation. No pathway
is known to explain how these precursor cells reach the circulation after their
eventual release. Although these cells could be discarded ones, their apparently
intact condition speaks against this possibility.

Although an unorthodox point of view, earlier (cf. Gladstone and
Hamilton, [6] as well as new data including ultrastructural studies
[9], occasionally suggested that the endoderm is the site of origin of the
blood cells in the human yolk sac. On the other hand, electron microscopic
studies of Hesseldahl and Larsen [8] revealed no haemopoietic foci in
the endoderm in any of 21 human yolk sac specimens. Either these authors, or
Fukuda concluded that contact of erythroid cells with the endodermal epithe-
lium seems to be necessary for their differentiation. Owing to the villous
structure of the yolk sac one must consider that even cell clusters, such as
represented in Fig. 6, could exhibit mesenchymal cells located just below the
endodermal layer. In any event, apparently enclosed haemopoietic precursors,
i.e. close appositions to, and pronounced interdigitations with, endodermal
epithelial cells, have been discovered in the course of our present electron
microscopic study performed together with Dr. I. Balogh and even an abun-
dance of desmosomal junctions could be discovered. In this sense, the existence
of intercellular communication is very likely.

The haemopoieticrole of the animal yolk sac has clearly been demonstrat-
ed by Moore and Metcalf [13]. Metcalf and Moore also reviewed the
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literature on the origin of haemopoietic cells of the embryonic liver [12]. An
endodermal origin of human hepatic haemocytoblasts was suggested by, e.g.,
Thomas et al. [16] and Thomas and Yoffey [17]. Compartmentalization of
haemopoietic cells in the human embryonic liver has been recently emphasized
by Fukuda [15]. Investigation of murine yolk sac samples by Rifkind et
al. [14] gave rise to similar conclusions. The last two studies suggest that
haemopoietic stem cells derive from mesenchymal cells of the septi transversi.

Lymphoid representation is absent in the early developmental stage, and
the cells which resemble lymphocytes under the light microscope cannot be
identified as lymphocytes [3, 7]. Despite this unanimously accepted concept,
on the base of both morphological [11] and functional observations, we now
investigate the possible prebursal capacity of the lymphocyte-like cells which
we have found in the early foetal liver as well as in the yolk sac.
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Laboratory studies revealed in 175 patients with Graves’ disease subjected to
radioiodine treatment and in 17 recent untreated cases of Graves’ disease, as compared
to 44 normal control subjects, that Graves’ disease is often associated with other auto-
immune disease; in Graves’ disease the antithyroid, antimuscle and antikidney anti-
body titres and the antinuclear reaction are significantly increased; a significant cor-
relation was found between the antithyroid antibody level, the antinuclear reaction
and the duration of the disease. The titres increased during the first 7 to 8 years and
declined significantly after 15 years.

The observation that allergic processes are adversely affected by hyper-
thyroidism dates back to the forties. Demonstration of Lats by Adams and
Purves [1] gave new impetus to the studies of these relationships, particularly
when the immunoglobulin nature of the hormone was demonstrated by
Kriss et al. [7], Miyai et al. [8] and others, and when its antibodylike attach-
ment to the microsomal fraction of the thyroid had been proved by Beall and
Solomon [2]. Insight into the activity of this hormone resulted in a growing
tendency to regard Graves’ disease as an autoimmune disease. More recent
evidence has, however, cast some doubts on this view. The findings published
by Sellers etal. [11], Chopra et al. [3], Wong and Doe [13] and others have
questioned the aetiological role of Cats. Recently, the tendency to incriminate
cell-borne autoimmune reactions and stimulation instead ofthe role of Lats has
gained prevalence [12]. The LATS-period has been none the less fruitful, inasmuch
as it has stimulated research into the autoimmune relationships of Graves’ dis-
ease, and thus brought various interesting facts to light. It has been demonstrated
by these observations that Graves’ disease carries a high incidence of (excessive-
ly) pathologically increased antithyroid antibody levels, second only to Hashi-
moto’s disease in this respect [9]. It has been also confirmed on clinical grounds
that association of hyperthyroidism with pernicious anaemia, primary adreno-
cortical insufficiency, myasthenia gravis, hyperplasia of thymus, is common
[10].

The hyperthyroid patients of our Dep artment having had radioiodine
treatment between 1957 and 1970, have systematically been followed up. These
studies, concerned primarily with the restitution of thyroid suppressibility,
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have been extended to a survey of anamnestic and katamnestic nature and to
laboratory investigations. We are reporting here the results of some tests so as
to substantiate and to supplement the foregoing observations.

Material and method

A group of 175 patients suffering from Graves’ disease who had had radioiodine treat-
ment was studied. A detailed history was taken in every case. The clinical thyroid status
was evaluated by the statistical method of Crooks et al. [4]. The laboratory investigations
included thyroid I3ll-retention, suppression test according to Werner and Spooner [14], the
HAMOLSKY-test or some of its modifications (T,), measurements of T, serum cholesterol, and
in doubtful cases, of serum PBI.

Information concerning the immune status was obtained on the grounds of the LE-cell
phenomenon, antibodies to thyroid, kidney and muscle homogenisates by passive haemaggluti-
nation tests. Titres of 1/16 and in excess of it were regarded as positive. The titres of anti-
nuclear and antiglobulin antibodies (Waaler-Rose reaction) were also determined. Obstacles
of technical nature prevented us from performing the full range of investigations in every case
of the series.

For control purposes, 44 normal blood donors were tested for antiorgan and antinuclear
antibodies, 48 other normal blood donors, for the Waaler-Rose reaction, simultaneously with

the patients.
Moreover, 17 patients with recent untreated Graves’ disease were subjected to the
nvestigations referred to above.

Results and evaluation

Of the 175 patients with Graves’ disease having had radioiodine treat-
ment, 156 were euthyroid, and 19 moderately hypothyroid. Patients with
signs of recurrent thyroid hyperfunction were excluded from the study.

The history revealed autoimmune processes other than those involving
the thyroid in 32 cases (18%), recurrent or severe tonsillitis in 77 cases (44%).
Radioiodine treatment had been followed by some autoimmune syndrome of
major gravity in 7 cases (4%).

Laboratory findings. The LE-cell phenomenon was positive in 2 cases.
In 47 cases, only rosette formation was demonstrable.

Table | shows the titres of the antiorgan antibodies, the antinuclear
reaction and the Rose reaction. With the only exception of the Rose test, the
antibody titres were higher in the patients than in the control group. Statistical
analysis with the four-tailed chi-square test revealed a significant difference
(p </ 0.01) in the antithyroid, antikidney, antimuscle and antinuclear
antibody titres between the treated patients and the controls, the dilution
1/16 being taken as the orderline value. On the other hand, the Rose test
showed no significant difference (0.9 p 0.8) between the two groups.

Next, the correlations between the antibody titres and certain clinical
parameters were studied. According to Hackenberger et al. [5], thyroid
suppressibility is associated with low, its non-suppressibility with high, anti-
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Table 1

Distribution of antibody-litres in radioiodine-treated patients with Graves' disease

Antithyroid Antinuclear_reaction Antimuscle anti-
antibody (ANR) bod
Dilu-
tion treated treated treated
roup, control roup, control roup. control
raves’ group Sraves’ group raves group
disease disease disease
2 18 3 21 14 26 18
4 44 31 49 19 47 21
8 43 10 55 10 40 5
16 36 — 34 1 17 —
32 17 — 6 — 12 —
64 7 — 1 — 1 —
128 3 — 1 — — —
256 — — — — 1 —
Total 168 44 167 44 144 44

Antikidney
antibody
treated
roup,  control
raves’  group
disease
19 29
61 10
42 4
16 1
6 _
3 —
1 —
148 44

175

Rose test
treated
roup, control
dame TP
15 —
32 10
53 15
36 14
20 6
9
— 1
2 _
167 48

thyroid antibody titres. It must, however, be noted that these findings had

been derived from methimazole-treated cases.

Table Il shows the antibody titres in suppressible and in non-suppressible
cases. They showed no significant difference. After log-transformation of the
antibody titres of the individual patients yielding a normal distribution, the
two-sample t test failed to reveal any significant difference between the two

groups.
Tabic 11

Distribution of antibody titres in radioiodine-trealed suppressible and non-suppressible cases of

Graves’ disease

o Antithyroid antibody Antinuclear reaction Antimuscl antibody
pilution supp. non-supp. supp. non-supp. supp. non-supp.
2 7 6 6 10 14 10
4 27 17 29 17 29 17
8 23 17 34 19 25 14
16 25 11 22 12 12 3
32 10 6 3 2 4 7
64 1 4 1 — 1
128 2 1 1 — — —
256 — — — — 1 —
Total 95 62 95 61 85 52

supp.

11
35
23
11

4

85

Antikidney antibody

non-supp.

25
17

55
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Table 111

Distribution of antinuclear antibody levels in relation to the length of the history

I Dilution
Il Time (years) from onset of disease

To study the relationship of the duration of the disease and the antibody
titres, the patients were divided into eight groups in an ascending order. In
seven groups, the duration of disease increased within the range of 15 years by
two years in each successive group, in the eighth group the disease had begun
more than 15 years before. Tables Il11—VI illustrate the antibody levels
in the different groups. Autoimmune activity displayed wide variations, with
the peak falling between the 7th and 8th year after onset and the levels tending
to decline after the 15th year. The variations in the titres of individual anti-
bodies seemed at first congruent. Statistical analysis by log-transformation

Table IV

Distribution of antithyroid antibody titres in relation to the length of the history

| ' 2 4 8 5 &% o 128 P B
1-2 4 6 8 I I 20
3-4 6 4 6 2 2 i 21
5--6 5 7 8 7 3 30
7--8 1 6 6 5 4 1 2 25
9-10 5 7 5 4 21
11--12 1 6 5 3 2 1 18
13-14 3 2 5 3 13
15 4 9 3 1 1 I 19
| Dilution

Il Time (years) from onset of disease
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Table V

Distribution of antimuscle antibody titres in relation to the length of the history

Total num-
2 4 8 5 ) 64 18 26 per of teste

3 5 6 3 17

3-4 9 2 6 2 | 20
5 6 5 11 6 2 2 26
T8 3 5 7 5 1 21
9—10 1 4 8 3 2 18
11—12 2 4 6 1 2 15
13-14 1 5 1 2 2 11
15 2 10 2 2 16

| Dilution

Il Time (years) from onset of disease

revealed, however, certain differences. Analysis of variance between the
individual groups yielded a significant difference in the levels of antinuclear
antibody (p <C 0.05) and of antithyroid antibody (p < 0.025). Moreover, in the
group where the disease had been in existence for more than 15 years the
values were significantly lower than for the cases of shorter duration. In
contrast to the antinuclear and antithyroid antibodies, the antimuscle and
antikidney antibodies in the individual groups revealed no significant corre-
lation with the length of the history. The antinuclear and antithyroid antibody

Table VI

Distribution of antikidney antibody titres in relation to the length of the history

| 2 4 g 5 2 o 128 256 powl pum-
1 2 2 4 10 3 19
3-4 3 11 2 3 19
5-6 5 10 9 2 | 27
7—38 2 7 8 3 | | 22
9—10 2 7 5 1 | 16
11 12 2 5 4 2 2 15
13 14 5 2 1 8
15 3 11 2 2 18

| Dilution

Il 7irne (years) from onset of disease
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levels (y-values) showed a significant non-linear correlation with the duration
of the disease (n;-value):

The values of recent, untreated cases of Graves’ disease are seen in Table Y I
together with the control values. After log-transformation of the figures, the
two-sample t and d tests revealed significantly higher mean values in the test
group than in the controls.

Table VII

Distribution of antibody titres in normal controls and untreated patients with Graves’ disease

i i i Antinuclear reaction Antimuscle anti- Antikidne
_ Antithyroid antibody (ANR) body antibo dyy Rose test
Dilu-
tion
Graves’  control Graves’  control Graves’  control ~ Graves’ control ~ Graves’  control
disease group disease group disease group disease group disease group
2 4 3 5 14 3 18 5 29 3 —
4 5 31 2 19 5 21 5 10 | 10
5 10 7 10 4 5 4 4 6 15
16 2 — 2 1 2 — 2 1 3 14
32 1 — 1 — 1 — 1 — | 6
64 — — — — - — — — [ 2
128 - — — — — — — — — i
256 — — — — - — — — —
Total 17 44 17 44 15 44 17 44 15 48

Our results have confirmed that in Graves’ disease the antithyroid
antibody titres persist at high levels long years after onset of the disease. In
addition, the antinuclear, antimuscle and antikidney antibodies are increased
in the sera of these patients, and they remain high even when thyroid hyper-
function has been controlled by radioiodine treatment. Their minor variations
might be related to a periodicity in the activity of autoimmune processes.
The significant decline in the antinuclear and antithyroid antibody titres
after the 15th year raises the possibility that the autoimmune activity associ-
ated with Graves’ disease tends to burn out in the course of time.

The finding increase in antibody activity in recent untreated cases
seems to indicate that the changes observed in the treated patients were
unrelated to radioiodine treatment, although this needs confirmation by
further studies. An exception is the antithyroid antibody which persists at high
values for long years also after subtotal thyroidectomy [6].
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The present findings and the frequency of autoimmune conditions

preceding the onset of Graves’ disease or associated with it later, suggest the
occurrence of an enchanced autoimmune reactivity in Graves’ disease.
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The data derived from direct procedures (right and left ventricular, aortic and
pulmonary pressure curves) and from indirect tracings (right and left apex cardio-
grams) in the dog have been examined with reference to the different phases of the
heart cycle, in particular to the pre-ejection and ejection periods.

There was no essential difference between the data obtained by direct and by
indirect procedures.

The apex cardiogram starts earlier than the corresponding ventricular pressure
curve.

The right and the left apex cardiograms are different in time course.

Point E of the apex cardiogram seems to define the beginning of ejection.

There are few data on measurements of right ventricular function, in
particular of the length of the heart cycle. Present knowledge is still based on
the studies of Wiggers [9] and R usiimer [7]

Landis et al. [4] and Burchell and Visscher [3] studied the question
in the isolated heart by means of high-frequency cinematograms, and Anzola
[1] with implanted transducers in the closed-chest dog.

In the present experiments, synchronous direct recording of pressure
curves and of mechanical tracings were made in dog with the aim of ascer-
taining whether the curves regarded as the right and the apex cardiogram
resulted from the function of the respective ventricular wall. A further aim was
to examine the relationships between mechanical tracings and simultaneous
direct pressure curves.

M aterial and method

In this study, 18 mongrel dogs weighing 11 to 22 kg were used. Under Brevinarcon®
anaesthesia and subsequent curarization transverse thoracotomy was performed and the peri-
cardium was opened. Pressures in the ventricles and in the large vessels were measured with
a Statham electromanometer through a thin polythene catheter introduced via the right or
the left auricular appendage into the ventricles and subsequently into the large vessels. Pul-
sation of the right and left ventricle and the phonocardiograin were recorded by piezoelectric
recorders and phonocardiographic microphones placed on the surface of the ventricles. The
pressure curves, mechanical tracings, phonocardiograins as well as the standard ECG leads
were registered by an 8 channel Heilige multiscriptor apparatus (Figs 1, 2).

Since the study was concerned with physiological relationships between the indirect
(ext) and the direct (int) tracings, technically imperfect or grossly abnormal tracings were
neglected. Thus the data presented were obtained from 14 right-heart and from 9 left-heart
recordings including 6 simultaneous ones.
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In view of the conflicting data in the literature, the first task was to find a starting
point representing the beginning of ejection on the mechanical tracing. It was essential to
ascertain whether the peak of the right apex cardiogram was suitable for the definition of the
beginning of ejection, this being the only possibility for an indirect measurement of right ven-
tricular ejection.

Fig. 1. Synchronously recorded electrocardiogram (ECG)4 right apex cardiogram (RACG),
left apex cardiogram (LACG), phonocardiogram (PCG), right ventricular pressure (RVP),
left ventricular pressure (LVP). Paper speed, 100 mm/sec

The parameters measures were, pre-ejection period (PEPexl), obtained by
measuring the distance between the (1-deflection of the ECG and the peak of
the apex cardiogram, point E; ejection period (VEText), obtained by measure-
ment of the distance between the peak of the apex cardiogram (point E), and
the aortic or pulmonary component ofthe second heart sound; the PEP”period,
i.e. the distance between the ()-deflection of the ECG and the bottom of the
apex cardiogram, a period representing the actual electromechanical interval;
the PEP.,-period, i.e. the distance between the bottom and the peak of the
apex cardiogram. All these time intervals were determined for the left as well
as for the right ventricle. In addition, the following parameters were measured:
the distance between Q and the bottom ofthe ventricular pressure curve for the
left as wellas for the right ventricle; the distances between Q and the respective
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bottom ofthe aortic and the pulmonary pressure curves (PEP I)). The distances
between the respective bottom of the aortic and pulmonaiy pressure curves
and the incisure were also determined (VETITD. The measurements included
the distance between the Q and the 0 point of the apex caidiogram (Table I).

Fig. 2. Synchronously recorded electrocardiogram (ECG), right apex cardiogram (RACG),
left apex cardiogram (LACG), phonocardiogram (PCG), right pulmonary arterial pressure
(RPAP), aortic pressure (AoP). Paper speed, 100 mm/sec

Results

The differences between the values obtained by direct (int) and by
indirect (ext) measurements are presented in Fig. 3. The differences were var-
iable, but mostly of the same direction. The pre-ejection period (PEP) was
slightly longer than expected on the basis of data in the literature where
PEP values for the right ventricle obtained by cardiac catheterization
are given in the range of 100 to 110 sec, whereas our mean value was 117.8 sec.
On the other hand, from our findings that was clear that right ventricular
ejection begins earlier than left ventricular ejection. Furthermore, the bottom
of the cardiograms, in other words the starting point ofthe mechanical phenorn-
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ena, appeared earlier than did the increase in intraventricular pressure. This
was at variance with the results of the closed-chest experiments by Anzola [1]
according to which the mechanical tracings and the pressure curves started at
the same point of time at the beginning of contraction. On the other hand, we
found that while the left ventricular mechanical phenomena started 25 msec
after the (I-deflection, the interval between the Q and the beginning of the rise
in intraventricular pressure amounted to 59 msec. In the right ventricle, the

Table |

Right ventricle Left ventricle
Heart cycle ms 382.4 394.4
+ 50.9 +46.2
PEP, ms 325 25.6
+8.2 +5.7
pep2 ms 94.6 103.4
+19.2 +18.3
PEP ext. ms 129.4 136.7
+15.1 +13.2
PEP int. ms 117.8 126.7
+11.9 +10.1
VET ext. ms 143.6 124.4
+24.6 +16.7
VET int. ms 154.3 137.8
+21.6 +13.8
Q—“0” ms 310.8 320.0
+ 51.6 + 42.6

mechanical phenomena started 32.5 msec after the (1-deflection, whereas the
interval between Q and the bottom of intracardial pressure curve was 57.7
msec.

Next, we examined the relationship between the contraction time, the
electromechanical interval and the period of increasing pressure of the two
ventricles. Views are divided concerning the beginning of contraction as well
as on the duration of ejection. It is generally thought that contraction of the
left ventricle starts earlier. On the other hand, while some authors found that
the duration of ejection was longer from the right than from the left ventricle
some others observed the contrary. According to Braunwald et al. [2],
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contraction of the left ventricle started 19 msec earlier than that of the right
but right ventricular ejection exceeded the left one by 50 msec. Sourti¢ [8]
found that contraction of the left ventricle preceded that of the right by 30
msec and that its duration was 42 msec longer. On the other hand, Rushmer
[7] observed that the the pre-ejection period was shorter for the right than for
the left ventricle, in other words, the interval between Q and the beginning of
ejection was longer in the left than in the right ventricle. No data could be

RVET LVET
ms ms
200-

) — - 100-
300 500ms 300 400 500 ms
X =ext.
e =int

Fig. 3. Comparison of values obtained by indirect (ext.) and by direct (int.) procedures. The

abscissa represents the length of the heart cycle, the ordinate the measured data in ms. The

lines connecting the respective figures obtained by the direct and by the indirect method mark
the magnitude of the differences

found concerning this issue in animals. In our view, there is no real contra-
diction between the findings. In Table I, we have divided the pre-ejection
period into two phases: PEPyand PEP2 which are not identical with PECy
and PEC., known from he literature. Under PEPywe understand the interval
between Q and the beginning of the mechanical phenomena, i.e. the bottom of
the mechanical tracing which corresponds to the electromechanical interval.
PEP, on the other hand defines the time from the beginning of the bottom
of the mechanogram, to its peak, i.e. point E which comprizes both the mech-
anopressor and the isometric phases. It ends with the beginning of ejection
marked by point E on the cardiogram. In contrast, PECXdenotes the interval
from the beginning of the systole to the incisure of the first component of the
first heart sound, and PEC., the interval from the first component of the first
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heart sound to point E. Mean duration of the former is 35 msec, that of the
latter 67 msec as concerning the left ventricle. The reason why avoided these
denotations was because under experimental conditions the notches are difficult
to define, while the (i-deflection as well as the bottom and the peak of the
mechanical tracing can be measured more reliably.

Discussion

As our results show, the pre-ejection period of the left ventricle is longer
than that of the right. This is not true for the timings of PEPI and PEP2
As it can be seen from Table I, reversal of contraction occurs in fact earlier in
the left than in the right ventricle, the interval between Q and the start of the
mechanic phenomena (PEPT) corresponds to 25.6 msec for the left and of
32.5 msec for the right ventricle.

Contraction of the left ventricle thus starts earlier and ends later than
that of the right. On the other hand, PEP Xis shorter, and PEP,, is longer, for
the left than for the right ventricle.

As Table | further shows, the ejection period is very short for both the
left and the right ventricle. This may be attributed to the tachycardia of
the animals. It seems none the less clear that, in agreement with direct measure-
ments, the ejection period of the right ventricle is longer than that of the left.
This finding also lends support to our view that point E, i.e. the peak of the
apex cardiogram, is suitable for the measurement of the beginning of ejection.
We found, on the other hand, a wide range of point “0”.

Thus, the mechanical tracings derived from the right and from the left
ventricle actually reflect the contraction of the respective ventricle. The
quantified pre-ejection and ejection periods correspond to data obtained by
intracavitary curves. Point E has been found to mark the beginning of ejection
and thus seems to lend itself to the measurement of the time relationships of
the mechanical phases of right ventricular activity.
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The case of a patient is reported who suffered from Hodgkin’s disease and de-
veloped nephrotic syndrome. Biopsy revealed membranoproliferative glomerulonephritis
of immunocomplex origin. The relation between the nephrotic syndrome and Hodgkin’s
disease pointed to an aetiological connection.

The association of Hodgkin’s disease and nephrotic syndrome is rare.
Since Cornic’s first report [2] only 32 cases were published in the literature
[17, 9 11, 13, 15, 19- 24, 26 -28.]

The light, immunofluorescent and electron microscopic investigations of
percutaneous kidney biopsy specimens revealed further details of the structural
changes associated with the nephrotic syndrome. In part of the published
cases [3, 6, 7], electron microscopy in accordance with the light microscopical
picture, showed either a normal structure, or slight glomerular changes. To
our best knowledge, only Hardin et al. [7] and Froom et al. [3] have reported
cases in which Hodgkin’s disease was associated with the nephrotic syndrome,
due to membranous glomerulonephritis verified by electron microscopy.

Report of a Case

The patient was a 40 years old male. His disease had begun four years
earlier with enlarged lymph nodes on the left side of the neck. Histological
examination showed Hodgkin’s disease of mixed cellularity. He had had eoCo
irradiation of the enlarged lymph nodes and cytostatics. After this treatment
the lymph nodes had decreased in size, and the patient had had no complaints.
Two years later an exacerbation had occurred, with enlarged lymph nodes on
both sides of the neck. Lymph node biopsy had again shown Hodgkin’s disease
ofmixed cellularity. During this exacerbation, transient proteinuria, microscopic
haematuriawith castshad appeared. The patientwas admitted to ourDepartment
inJanuary, 1972,in a poor general state of health. He had enlarged lymph nodes
on both sides of the neck and moderate oedema of the extremities. The quantity
of urine was 50—200 ml daily. The laboratory data pointed to a nephrotic
syndrome. Treatment consisted in 60Co irradiation (3 X 2000 rad) of the enlarged
lymph nodes, protein substitution, diuretics, and corticosteroids. Following
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Fig. 1. Light microscopic picture, percutaneous renal biopsy. Increased cellularity, thickened
mesangial areas, thickening of basement membrane with narrowing of capillary lumina. Semi-
thin section. Azur Il methylene blue. X600

Fig. 2. Electron microscopic picture, showing deposits in basement membrane (arrows).
X 22,000
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Fig. 3. Electron microscopic picture. Well-circumscribed, intramembranous deposit (arrow).
The foot processes had fused, x 22,000

Fig. 4. Electron microscopic picture. Subendothelial deposit (arrow). The foot processes had
fused, x 20,000
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this treatment, renal function improved and three months later the patient
was discharged in a good general condition. One and half months later percuta-
neous kidney biopsy was carried out, the specimen was investigated by light-,
immunofluorescent- and electron microscopy. Light microscopy showed an
irregularly thickened glomerular basement membrane and slight mesangial
proliferation with some narrowed capillary lumina (Fig. 1). Adhesion between
Bowman’s capsule and capillaries could be noticed. Electron microscopy
revealed irregular thickenings of the glomerular basement membrane by not
sharply demarked, nodular intramembranous (Fig. 2), in other areas circum-

Fig. 5. Light microscopic picture of autoptic kidney. Slightly increased eellularity of glomer-
ulus, without signs of glomerulonephritis. Endes’ combined trichrome. x400

scribed nodular intramembranous (Fig. 3) and subendothelial deposits
(Fig. 4). In these areas, the foot processes were fused. The mesangial areas were
slightly extended. The whole picture was characteristic of membranoprolifera-
tive glomerulonephritis of immunocomplex origin. By fluorescent microscopy,
a granular type fluorescence caused by marked anti-lgG effect was detected
in the glomerular basement membrane.

Ten months later the patient was readmitted. At this time, no renal
disturbances were found, but he died of pneumonia. Necropsy revealed Hodg-
kin’s disease of mixed eellularity in the lymph nodes and the liver. The kidneys
were not involved. Autoptic kidneys were investigated by light- and electron
microscope. Under the light microscope slightly enhanced eellularity in the
glomeruli and in some places thickened mesangial areas were found (Fig. 5),
but the picture was not characteristic of glomerulonephritis. Electron micros-
copy of 15 glomeruli did not detect deposits in the basement membrane, but
the glomerular basement membrane was thickened and the foot processes had
fused.
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Discussion

The association of nephrotic syndrome with Hodgkin’s disease may he
explained in different ways [23]. In our case the clinical picture and the
histological finding suggested the explanation that an antigen-type material
from lymphogranulomatous tissue, or the agent(s) causing it, had damaged
the basement membrane of the glomeruli directly or by producing immuno-
complexes. In agreement with Froom et al. [3], Hansen et al. [6] and P 1ager
and Stutzman [23], we noticed a slight correlation between the activity of the
nephrotic syndrome and that of Hodgkin’s disease. The disease showed an
exacerbation when the nephrotic syndrome had reached the oligo-anuric
phase and after eoCo irradiation of the enlarged lymph nodes improvement of
Hodgkin’s disease was followed by a regression of the nephrotic syndrome.
In the patients of Brodovsky et al. [1] and Tapie et al. [28], successful
treatment of Hodgkin’s disease also resulted in an improvement of the nephro-
tic syndrome.

Under the effect of cytostatic treatment the improvement could be
considered a result of a direct effect on the nephrotic syndrome. Improvement
of the nephrotic syndrome following the extirpation or, as in our case, the
irradiation of the lymph nodes is in favour of a close causal connection between
Hodgkin’s disease and the nephrotic syndrome.

In our case, biopsy at the beginning of remission revealed membrano-
proliferative glomerulonephritis, with deposits pointing to an immunocomplex
origin. The immunofluorescent investigation showed granular IgG deposition
in the glomerular basement membrane; this too is in favour of the immuno-
complex origin of glomerulonephritis. Like in the case of other tumours and
sarcoidosis causing nephrotic syndrome [8, 12, 14, 16, 25], in the case of Hodg-
kin’s disease too, the pathogenic agent (virus ?) or some material produced by
the tumour cells may have induced antibody production, and the immuno-
complex could have been bound to the basement membrane of the glomeruli.
In our case the association of the two diseases showed a similarity to the
NZB mice having lymphomas and their females glomerulonephritis too.
Mettors et al. [17, 18] showed that the causative agent was a murine leukae-
mia virus, and the antigen was found not only in the lymphomas but also in
the glomerular basement membrane. These data point to an aetiological
connection between lymphomas and glomerulonephritis. Theoretically, there
may be a similarity between the disease of the NZB mice and Hodgkin’s
disease complicated with glomerulonephritis. Vienna et al. [29] suppose
a barrier held virus to be the causative agent of Hodgkin’s disease, by
provoking immunocomplex production, and these immunocomplexes would
cause the specific lymph node changes. These immunocomplexes may directly
damage the glomerular basement membrane, causing glomerulonephritis or
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nephrotic syndrome in association with Hodgkin’s disease. Direct and
unambiguous evidence of this could only be presented by identifying the aeti-
ological factor and the antigen responsible for the immunocomplex process.
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The thrombelastogram was studied in 28 subjects having had splenectomy for
various reasons. Signs of hypercoagulability were found all throughout regardless
whether splenectomy had been performed for injury in otherwise normal individuals
or for hepatic disease. The step phenomenon was not demonstrable in any of the cases.

Although the spleen represents a considerable part of the reticuloendo-
thelial system and ofthe lymphoid apparatus, its function isnot fully understood.
The organ is known to serve for the storage of blood, to perform antibody- and
lymphocyte-forming functions and to take part in the destruction and removal
of erythrocytes, lymphocytes, bacteria, proteins and enzymes [7]. It presum-
ably also takes partin the breakdown ofthe proteins and enzymatic products
of the clotting and fibrinolytic systems, although in this respect its role is not
exclusive, since splenectomy is not necessarily followed by any disorder of
haemostasis.

Blood coagulation studies including thrombelastography TEG, measure-
ment of the fibrinogen level, clot retraction, prothrombin utilization, and
platelet count revealed signs of hypercoagulability after splenectomy for
haemolytic anaemia, and even a syndrome consistent with the clinical features
of portal vein thrombosis has been described in one case [6]. Other workers
found no sign of coagulopathy after splenectomy performed for the same
reason [8].

Splenectomy results in clinical cure of certain syndromes associated
with haemorrhagic manifestations, such as Werlhof’s disease. The question,
however, whether clinical cure may be regarded as synonymous with normal
blood clotting and fibrinolysis, has yet to be answered.

The aim of the present study has been to ascertain whether a loss of the
physiological function of the spleen in normal and in certain pathologic condi-
tions involves any blood clotting abnormality demonstrable by thrombelas-
tography.
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Material and method

Thrombelastography (TEG), the method introduced by Hartert [5], allows to
detect abnormalities of clotting and fibrolysis which may be too subtle to be identified by con-
ventional coagulation studies, these reflecting the outcome of the coagulation defect rather
than its dynamics.

In the studies, a Heilige type thrombelastograph was used. Blood was withdrawn with
a coneless needle, with the apparatus close at hand. The first few ml of blood were discarded,
then the blood stream was directed into the cuvette, care being taken to avoid bubbling or
turbulence. The cuvette was then placed into the apparatus within 30 sec. Native blood teas
used because there is some evidence that certain phenomena, in particular the step phenom-
ena, require whole blood for their production [3], although they have been noted after re-
calcification of citrated plasma too [6]. The parameters determined were r (reaction time),
K (clot formation time), mA (maximum amplitude) and E (elasticity), derived from the latter
[1, 10]. The thrombelastographic index was also estimated, on the basis of Orlikov and
Shopfer’s [9] formula,

rXk
~ mA

Fibrinolytic activity was assessed semiquantitatively and graded -f- if the amplitude narrowed
to 20 mm within 4 hours; -)-+ if this required 2 hours; +—}fif the amplitude fell to 0 within
4 hours or if it attained again 20 mm within 1 hour.

Irregularities or deformations of the TEG, including the step phenomenon were evaluat-
ed apart from fibrinolysis, since the two phenomena may be independent of each other [1, 2].

TEG was performed in 28 cases. The patients, 16 males and 12 females, were between
6 and 58 years of age, all having been subjected to splenectomy more than one year earlier.
The diagnoses and the values for the TEG-index, are seen in Fig. 1

Results

Table | shows the mean TEG values in the patients having had splenec-
tomy for injury and for liver disease, and the probability levels obtained by
Student’s t test against normal controls (Table 1). The TEG data of the
patients having had splenectomy for the other reasons are presented in
Table 11I.

Fig. 1 shows the TEG-index. In agreement with Ortikov and Shopfer
[9] the figures were found to approximate unity in the controls. An increase
is indicative of hypocoagulability, a decrease of hypercoagulability (Fig. 1).

In the two groups, the results were as follows. In the group where
splenectomy had been made necessary by injury, no significant change in r
was noted, in opposition to a significant decrease in the value for k and a
significant increase for mA and and E. In the group of liver disease, the value
for r was not significantly affected whereas that for k was reduced to the level
of significance. This was also true for mA, while the increase in E derived from
this parameter was not significant. The significant and non-significant changes
consistently pointed to a hypercoagulability in both groups, as illustrated by
the diagram where it can be seen that the TEG index was around unity in the
controls and below unity in the two patient groups. A TEG index indicative of
hypocoagulability was found in 4 cases in the total series of 38 patients, i.e.
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in one each of the controls, and of the groups of liver disease, Werlhof’s disease,
and hypersplenism.

A moderate fibrinolytic activity was noted in 6 cases, in 4 of the injury
group, and one in the liver disease-group, and in a patient who had been sub-

Table 1
Controls Injuri/ Hepatic Probability level
(h=1) (= 1) disease (Student)
(h=1)
12.4
r 11.2 02 >p>01
107 01 > p > 0.05
8.1
K 6.4 p < 0.001
6.7 0.05 > p > 0.02
50.3
mA 56.8 0.01 > p >0.001
58.3 0.05 > p > 0.02
103.9
E 132.7 0.01 > p >0.001

151.6 0.1 > p > 0.05

jected to splenectomy for echinococcus. The TEG of a patient with cirrhosis
was marked by a bulbiform pattern indicative of enhanced fibrinolysis with
hypercoagulability. A step phenomenon was not observed in any of the cases.
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Table 11
No. Patient Dy t k mA
1. OM. W erlhofs disease 12.5 8.1 59
2. SzM. W erlhofs disease 13.7 7.5 59
3. ulJ. W erlhof’s disease 14.5 10.8 40
4. GysS. hypersplenism 10.6 6.2 65
5. MJ. hypersplenism 15.0 12.5 37
6. TA. hypersplenism 145 7.5 50
7. KM. echinococcus 16.2 5.6 50
Discussion

It has already been pointed out that while some workers failed to detect
any alteration of TEG in subjects having had splenectomy for haemolytic
anaemia [8], others noted signs of hypercoagulability [61, including the step
phenomenon. An additional deficiency in fibrinolytic activity was common.
Changes in the platelet count, and in TEG, including the step phenomenon
point to a causal involvement of a deficient number or function of platelets [1].
Similar abnormalities have been noted in leukaemia and in other conditions
associated with leukocytosis, the normalization of leukocyte count being
accompanied by that of TEG [2, 3, 4]. It has been also suggested that after
splenectomy for haemolytic anaemia it is the deficient platelet function which
counterbalances the hypercoagulability to an extent that solely the TEG
proves its existence, as reflected by the step phenomenon. It was this finding
which has prompted us to study the TEG after splenectomy.

The present observations showed that the TEG reveals persistent changes
indicative of hypercoagulability, in the presence of normal erythrocyte, leuko-
cyte and platelet counts long years after splenectomy, whether performed for
injury in otherwise normal subjects or for liver disease. A step phenomenon
has not been encountered in the present cases. The signs of hypercoagulability
consisted in a respective increase and a decrease in k and mA, parameters
reflecting changes in the number and function of platelets [1, 8, 10], although
the role of a potential serum factor affecting the stability of platelets has also
been suggested [1].

The present results seem to suggest that the primary cause of the statis-
tically significant, though clinically latent, hypercoagulability after splenec-
tomy lies in abnormalities of platelet function due to the loss of influence
exerted by the spleen on the clotting system. Though this concealed hyper-
coagulability in itself has hardly ever any direct clinical consequence [6], it
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involves the hazard of clinical manifestations in the presence of other factors of
local or general nature favourable for hypercoagulability, such as varicose
veins or the use of oral contraceptives [11]. This implicates that even if splen-
ectomy has been performed for injury in otherwise normal subjects, the
existence of a latent hypercoagulability must be taken into account as a
factor contraindicating the use of oral contraceptives.
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The QRS complex has been studied for spatial magnitude and spatial velocity in
441 clinical cases. Spatial magnitude was derived by means of an analogue computer,
the bioelectrically instructed triaxicardimeter. Spatial velocity was computed by auto-
matic analysis. The analogues of spatial magnitude (M), azimuth (H°) and elevation
(\V°) were converted to digital values after being resolved into instantaneous vectors
of 10 m/sec, and the numerical data of the components XYZ were obtained on grounds
of the trigonometric functions yielded by the ODRA 1204 computer. Scalar values of
spatial velocity were calculated from the values of the components on the basis of the
sV-formula. The curves of spatial magnitude and spatial velocity were reproduced from
the numerical data on the basis of 10 m/sec units or spatial magnitude, of 1/8 cycles,
for spatial velocity, and the averages referred to the individual patient groups (graphic
algorhythins) were analyzed.

Spatial magnitude means the vector quantity derived from the coordi-
nates XYZ. Quantification of spatial magnitude is based on the Pythagorean
spatial theorem:

M=YMx*Myl+ Mz2

where XY Z represent the Cartesian coordinates. A polar vector is defined by
its magnitude, orientation and the unit of measure corresponding to its phys-
ical character. The magnitude of polar vectors is defined by their spatial
magnitude, and orientations by the azimuth and elevation angles. Spatial
velocity (sV) means the velocity of spread of impulse computed or derived
from the coordinates XY Z. Quantification of spatial velocity is based on the
formula

dy 2 dz |2

mwhere X Y Z represent the Cartesian coordinates and dx, dy and dz their changes
in the function of dt. Spatial velocity is a scalar magnitude, definable by one
single numerical value and by its unity of measure. Spatial velocity ECG rep-
resents the rotation velocity of the spatial VCG loop in a scalar form. Con-
sequently, the farther apart are the individual points of the spatial Lissajous-
loop resolved into instantaneous vectors, the greater the rotation velocity of
the loop, and conversely.
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Definition of both spatial magnitude and spatial velocity require mathe-
matical or automatic analysis by computer techniques. In clinical practice the
parameters of spatial magnitude are derived either numerically or graphically.
For primary graphical display special-purpose computers, for primary numer-
ical display digital computers are used.

The analogue computer described by Sayers [1] was suited for the defi-
nition of spatial magnitude. The analogue computer of Abitdskov et al. [2],
Moore et al. [3] and of Antatsczy et al. [4] is suitable for the definition of
spatial magnitude and ofits orientation and ofthe azimuth and elevation angles.

Spatial velocity was defined by Hertterstein and Hamitin [5]. Sano
et al. [6], Mori [7] and Kenedi etal. [8] derived it by means of analogue com-
putation and characterized its normal and abnormal patterns.

Y ano and Pipberger [9], Macfarlane et al. [10], Ruttkay-Nedecky
and Rijlant [11] have defined the numerical parameters of spatial
magnitude and of spatial velocity by automatic analysis and displayed them
graphically. In the PIPBERGER-program the data for both spatial magnitude
and spatial velocity are computed by automatic analysis from the numerical
data of the Cartesian X YZ-coordinate system.

Material and method

Spatial magnitude was determined by means of the triaxicardiometer [12, 13, 14, 15,
16, 17, 18, 19]. Spatial velocity was computed by automatic analysis. The triaxicardiometer
(TCM) is an analogue computer fed directly by the biocurrents of Frank’s lead system [20].

The operating units of TCM return the functions
spatial magnitude: M = YMx2 My- - Mz2
azimuth: p® = arc esin =
Mxz
elevation: Ve = arc msin

My
The m, H° and ve values provided by the output unit of TCM are registered on a multichannel
direct-writing ECG equipment in the form of diagrams, the triaxicardiograms.

The analogues of spatial magnitude (M), azimuth (H°) and elevation (v°) angles were
converted to digital values after being resolved into instantaneous vectors of n/10 m/sec units.
In the interest of comparability the QRS complexes of varying duration were divided into 8
units. The M, H° and v° values per 1/8 cycle were computed from the respective measured
values by linear interpolation. When the width of QRS measures 80 msec, then the values
per 1/8 cycle correspond exactly to 10 m/sec. If, however, the width of QRS exceeds 80 msec,
as it was the case in the groups with bundle branch block and fascicular block, then the values
per 1/8 cycle are obviously above 10 m/sec. The numerical data for the components x, v and z
were derived from the trigonometric functions yielded by computer ODRA 1204,

X = M mCOS MV° mCOS H°
Z =M -cC0s *V° msinH°
Y = M msin e ve

From the data thus obtained the scalar values of spatial velocity were computed on the basis
of the sV formula. The curves of spatial magnitude and spatial velocity were plotted on the
basis of the numerical data for spatial magnitude and spatial velocity referred to the 10 m/sec
and 1/8 cycles, res‘pectively, and their averages in the individual patient groups (graphic algo-
rythms) were analyzed for configuration.
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Results

From the 440 subjects studied, a normal control group and 19 patient
groups were formed. Tables I, Il and IlIl show the mean values for spatial
magnitude and its scatter, and the spatial velocity components of QRS per
10 m/sec and 1/8 cycle.

In Figs 1 and 2, the mean data seen in the Tables are represented graphi-
cally. Fig. 1 shows the curves of spatial magnitude, Fig. 2 those of spatial ve-

mV/10

Fig. 1. Graphical algorhythms of spatial magnitude (Mj in normal and abnormal cases. The
ordinate represents the spatial magnitude in mV/KO, the abscissa the corresponding values
referred to the 1/8 cycles

locity in the patients and controls. The individual tracings refer to the follow-
ing groups:
1. Normal controls
. antero-septal infarction
. extensive anterior infarction
. antero-lateral infarction
postero-diaphragmal infarction
extensive posterior infarction
. antero-posterior infarction
. left bundle-branch block, uncommon type

0 N O U wWwN
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10.

Table 1
Number M mV/10 sV m/V/IOxmsec
Clinical diagnosis of
cases 1/8 2/8 3/8 4/8 5/8 6/8 718 8/8 1/8 2/8 3/8 4/8 5/8 6/8 718 8/8
. Normal controls 40 2.0 6.5 150 156 118 7.8 3.1 14 020 068 1.06 098 112 095 059 0.21
£1.1 35 54 50 61 61 25 14 0.39 0.38 041 0.47 0.72 058 0.16
. Antero-septal infarction 43 1.6 6.2 133 178 153 105 51 20 0.16 057 084 071 0.74 091 0.70 0.39
+ 0.9 38 46 49 68 73 52 27 0.35 0.33 0.34 0.36 0.37 057 0.38
. Extensive anterior
infarction 10 1.7 47 117 156 146 87 34 12 0.17 037 088 0.69 0.84 094 062 0.28
+ 0.8 26 65 50 41 55 29 1.2 0.25 0.49 0.28 044 046 035 0.21
. Antero-lateral infarction 5 1.8 48 98 162 178 130 54 12 0.18 040 0.77 110 0.80 0.89 0.95 0.49
+ 1.0 26 63 45 37 24 10 0.7 0.26 0.38 0.19 0.37 047 0.36 0.15
. Postero-diaphragmal
infarction 42 21 58 11.7 154 125 81 41 21 021 059 091 101 095 084 049 0.24
+ 0.9 27 58 58 53 43 30 1.6 0.32 045 044 041 046 0.28 0.23
. Extensive posterior
infarction 12 1.8 54 9.8 130 131 75 49 23 018 043 091 085 121 1.04 0.64 0.34
+ 0.7 1.7 41 6.1 62 47 34 21 0.19 0.35 0.44 050 0.50 0.58 0.26
. Antero-posterior infarction 17 2.2 6.1 123 180 169 125 75 28 0.22 049 1.04 097 090 0.64 0.79 0.61
+ 0.9 34 65 67 82 95 69 34 0.35 0.74 059 055 0.29 050 0.61
Table 11
. Left bundle-branch
block, uncommon type 49 6.8 18.6 249 250 208 146 7.1 1.8 068 1.35 0.80 0.40 0.62 0.82 0.90 0.67
+ 3.3 59 6.3 6.7 70 73 50 1.5 0.47 0.36 0.30 0.40 0.35 0.44 0.48
. Left bundle-branch
block, common type 13 8.4 247 304 283 233 159 7.7 19 084 181 080 051 076 099 0.96 0.68
+ 1.6 36 51 56 70 65 36 1.2 0.37 0.39 037 031 032 037 0.37
Left anterior hemiblock 43 2.4 65 11.6 144 144 116 7.0 29 024 059 0.84 1.02 095 0.76 0.73 0-50
+ 0.9 28 45 55 56 64 64 21 0.28 0.36 0.59 0.48 046 059 0.53
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Right bundle-branch
block, classic form

Right bundle-branch
block, uncommon type

Right bundle-branch
block, common type

Left anterior hemiblock
with right bundle-branch

block (Lenégre’s syndrome)

Left ventricular
hypertrophy

Tight ventricular
hypertrophy

Left anterior hemiblock
and antero-septal
infarction

Right bundle branch-
block and antero-septal
infarction

Lenégre’s syndrome and
antero-septal infarction

Left anterior hemiblock
and postero-diaphragmal
infarction

26

58

12

18

17

+

+

+

2.9

2.2
LK

2.3

2.8

3.7
1.0

1.9

10.0
4.2

8.7

5.4
3.8

8.5
5.0

7.6

11.6
2.9

55

10.2
3.1

19.3

14.7
8.6

15.4
6.1

7.0

13.7
5.0

11.4
5.1

68 58 51
2.8 2.9 2.3

65 56 49
2.3 1.3 1.6

68 6.6 6.6

10.8 10.1 7.3
5.1 55 3.9

Table 111

258 251 181
74 9.0 99

176 120 8.0
48 43 57

189 17.2 122
63 65 6.7

65 74 6.8
4.2 2.2 1.8
82 86 100
53 27 2.6

142 101 7.8
58 49 45

3.8
1.8

3.2
1.8

5.1
2.9

4.1
25

8.6

3.8
1.4

5.3
1.7

8.0
2.6

3.9

1.7
1.0

1.2
1.2

2.4

1.5
1.0

2.9

1.5
0.8

2.4

2.3

3.4
1.2

1.7
0.8

0.40

0.48

0.43

0.40

0.23

0.28

0.37

0.19

0.74
0.51

1.13
0.40

1.07
0.37

0.85
0.34

0.81
0.42

0.51
0.45

0.73
0.43

0.57
0.22
0.85
0.26

0.50
0.28

0.59
0.22

1.09
0.33

1.03
0.58

0.95
0.52

1.31
0.51

1.18
0.64

0.81
0.29

0.46
0.17
0.73
0.22

0.88
0.48

0.96
0.49

0.93
0.34

1.00
0.55

1.10
0.29

1.28
0.41

0.71
0.30

0.77
0.38

0.85
0.18
1.24
0.46

1.03
0.56

0.47
0.36

0.45
0.27

0.49
0.26

0.60
0.22

1.24
0.61

1.17
0.48

0.66
0.32

0.49
0.31
0.82
0.25

1.06
0.52

0.18
0.11

0.22
0.10

0.32
018

0.53
0.23

1.28
0.63

111
0.58

0.69
0.25

0.21
0.13
0.42
0.15

0.74
0.38

0.19
0.14

0.22
0.10

0.21
0.13

0.38
0.25

1.24
0.77

0.60
0.55

0.84
0.61

0.19
0.06
0.25
0.08

0.52
0.37

0.22
0.09

0.22
0.11

0.31
0.18

0.28
0.19

0.72
0.64

28.1

0.55
0.39

0.49
0.37
0.47
0.17

0.30
0.19
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9. left bundle-branch block, common type

10. left anterior hemiblock

11. right bundle-branch block, classic form

12. right bundle-branch block, uncommon type

13. right bundle-branch block, common type

14. left anterior hemiblock with right bundle-branch block (Lenegre’s
syndrome)

N

J1 A
v-JY

Fig. 2. Graphical algorhythms of spatial velocity in normal and abnormal cases. The ordinate
represents the spatial velocity in 0.1 mV/sec, the abscissa the corresponding values referred
to the 1/8 cycles

15. left ventricular hypertrophy

16. right ventricular hypertrophy

17. left anterior hemiblock and antero-septal infarction

18. right bundle branch-block and antero-septal infarction

19. Lenegre’s syndrome and antero-septal infarction

20. left anterior hemiblock and postcro-diaphragmal infarction

Discussion

Maximum mean spatial magnitude corresponds under normal conditions
on the evidence of our data and according to Pipberger, to 16 mV/KO. In pos-
tero-diaphragmal infarction and in extensive infarctions the value is smaller,
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ewhile in infarctions of other types it usually varies within the normal range.
Y ano and Pipberger [9] found subnormal values in all infarction groups. In these
there is a delay in the peak of M: it measures 42 to 46 m/sec against 35 m/sec
in normal cases. The intrinsic deflection of the spatial magnitude thus widens.
The ascending limb of M often exhibits an initial break which corresponds to
a widened Q in the conventional ECG. In left bundle-branch block, the spatial
magnitude is of a high amplitude with no break. In reality, the M is wide but
for the sake of comparability we have found it convenient to divide the QRS-
complexes of variable duration into eight equal parts and to express the values
per 1/8 cycle. In left ventricular hypertrophy the spatial magnitude curves
are high and may be slightly widened in accordance with the successive stages
of hypertrophy. The J-junction is, however, less sharply demarcated from the
ST-segmentthan in left bundle-branch block, furthermore the elevation of ST and
the tallness of T are also less marked. In right bundle-branch block, M is low and
its values successively decrease after the 4/8 point of QRS. Y ano and Pipberger
[9] reported on similar findings. In Lenegre’s syndrome there is a plateau cor-
responding to the peak of M. In reality, in right bundle-branch block the tri-
axicardiogram is marked by a deep, distinct dip separating the electric activity
of the right and of the left ventricle. In the M-algorythms of the cases of right
bundle-branch block presented here the dip is less marked, owing to super-
position of the individual components as a result of the division of QRS into
eight equal parts. However, the spatial magnitudes in right and left bundle
branch block are typical enough to be conclusive of these processes.

Under normal conditions, the spatial velocity ECG exhibits two peaks
denoted by Sano et al. [6] and g2; the initial peak being smaller than the
terminal one. This isin accordance with the present findings [6, 8, 10]. In the
present groups of posterodiaphragmal infarction, left anterior hemiblock and
right bundle-branch block of uncommon type, the sV ECG showed but one
peak. In myocardial infarction of postero-diaphragmal site, Yano and Pip-
berger [9] too have found a single peak only. On the other hand, in the
groups of antero-lateral infarction, anterio-posterior infarction and left bundle-
branch block, the initial peak of the sY ECG is taller than normal. According
to Macfartane et al. [10] and sSano et al. [6] too, sY is increased in left
ventricular hypertrophy but decreases, as compared with normal values, in all
infarction groups.

In left ventricular hypertrophy, the distance between the two peaks is
wide. The initial and the terminal peaks are approximately equal in extensive
anterior infarction, in antero-septal infarction associated with left anterior
hemiblock, and in right and left ventricular hypertrophy. While in antero-
septal infarction, Y ano and Pipberger [9] found two practically equal peaks,
according to Sano et al. [6], in interior infarction the first peak is higher than
the second. On the other hand, the second peak is much higher than the first in
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extensive posterior infarction, in right bundle-branch block, in Lenegre’s
syndrome, in right bundle-branch block associated with anteri-spetal infarc-
tion and in Lenegre’s syndrome associated with antero-septal infarction. The
value for the initial sY-peak is increased in left bundle-branch block and in
left ventricular hypertrophy, while that for the terminal sV-peak is decreased
in right bundle-branch block and in Lenégre’s syndrome. Kenedi et al. [8]
also found a decrease in amplitude of the terminal portion of sV.

As proposed by Macfartane et al. [10], sV can be represented in the
coordinates of sV and M too, by plotting the maximum values for sV and M.
Though the data thus obtained are to some extent more informative, the data
relative to sV have in our view little to add to the informative value of the spatial
magnitude. This is the opinion of Macfartane et al. [10] too. The sV ECG in
itself is of little informative value. According to Yano and Pipberger [9]
“spatial velocity did not contribute more than 1.5% in diagnostic recognition
rates’. On the other hand, spatial magnitude even in itself provides valuable
electric information in various respects. For instance, in right and left bundle-
branch block and in hypertrophy of either ventricle, the spatial magnitude is so
characteristic as to offer essential diagnostic indications at the first glance.
The polar vectors (spatial magnitude, azimuth and elevation), on their part,
contain all informations provided by the heart as a bioelectric generator. All
electropathological syndromes are definable and quantifiable on the basis of
the polar vectors.
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The rosette test was used for the study of immunological sensitization associated
with chronic pyelonephritis, the number of rosette forming cells being, in the presence
of specific antigens, an indicator of the degree of immune response elicited by the anti-
gen. The rosette test proved positive in most acute recurrences of chronic E. coli pyelo-
nephritis. This was not the casein Pseudomonas and Proteus infections as faras it could
be judged from the O-antigen of these pathogens. The immune response was poor in
infections of the lower urinary tract. These findings suggest that immune responses
of any major degree are confined to infections affecting the renal parenchyma and even
here they are transitory and insufficient for protection from recurrence and reinfection.
Therapeutic attempts must therefore be directed against persistence of the pathogen
or of their antigens, at the site of the immune reaction, i.e. in the interstitial tissue of
the kidney.

If an infective process takes a chronic course, then the immune mecha-
nisms are probably at fault. Their failure merits extensive studies as they
provide a possibility for reinfections.

The kidney and the urinary pathways are engaged in the removal of
waste products. These products move in a centrifugal direction and under
normal conditions the surfaces of the urinary apparatus communicating with
the outside world allow no access to antigenic substances. This is the reason
why in the course of phylogeny and ontogeny the excretory organs have failed
in developing protective immune structures comparable in efficiency to those
of the respiratory organs (mediastinal lymph nodes) or of the digestive tract
(Peyer’s patches). The prevalence of chronic urinary infections justly raises
the question whether the immune system is capable of adequate immune re-
sponses opposing the antigenic, in this case bacterial invasion. In respect
of chronic pyelonephritis (CPN), research has largely been concerned with the
identification of circulating antibodies to bacterial antigens. It has been found
that in acute pyelonephritis the titres of antibody to the O-antigen of the
infective agent (E . coli) are often increased [1, 2, 3, 4], and decline subsequently
with the progress of the process to the chronic stage. In later course, the levels
of this antibody are variable and no longer distinctive [5]. When pyelonephri-
tis has reached the chronic stage, any rise in the level of E. coli antibody is

* Present place of work: Il. Dept. Int. Med. Univ. Med. School, Budapest.
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confined to the periods of acute recurrence [6, 7]. Moreover, high titres provide
no safeguard against recurrences or reinfections. So the measurement of the
circulating antibodies has no any significant diagnostic or therapeutic value.

These considerations have prompted us to study the development of
pyelonephritis into chronic form at the level of cellular immunocompétence.
In the experiments to be reported we have tested in CPN the patients’T and B
lymphocytes for their responsiveness to the antigen of the isolated infective
agent and to the antigen of randomly selected strains.

Material and method

Patients, bacterial strains. 18 patients with CPN and 10 with infections of the lower
urinary tract were studied. To be included in the study, their urinary cultures had to yield
repeatedly the same strains of the same antibiotic sensitivity. E. coli was isolated from 14,
Ps. pyocyanea from 2, Proteus vulgaris from 2 CPN-patients. The cultures of all patients with
infections of the lower urinary tract yielded E. coli. Serotyping of the strains was not done.
As a control, either a randomly selected E. coli strain was used, or the E. coli U5-41 strain of
known antigenic structure (1 : 1L :7).

Preparation of 0 antigen. The isolated pathogens were cultured on slant agar for 24
hours from which a suspension in 5 ml physiological saline was prepared and boiled at 100 C
for 1 hour. Then the suspension was made up with physiological saline to a final protein con-
centration of approximately 2 mg/ml, and treated in an ultrasonic disintegrator type MSE
(1.5 A, 1 min) so as to make the O antigen more suitable for the tests.

Antigen adsorption. The O antigen thus prepared was adsorbed onto defibrinated, three
times washed and tannin-treated human erythrocytes, in the original way described by Boy-
den [8].

[ I]mmunoadherence tests. The procedure described by Biozzi et al .[9] was used with some
modifications. Heparinized blood was left to be sedimentated with 3% gelatin for 45 min, then
the supernatant was collected, centrifuged, and the lymphoid cells were separated on Ficoll
gradient to 95% purit LlO].

Having adjusted the "lymphocyte count to 25.000 /1, 0.2 ml of the antigen-coated
erythrocytes was added to 0.2 ml of the lymphocyte suspension to give a lymphocyte/erythm-
cyte proportion of approximately 1:100. The mixture was centrifuged at 300 g 10 min and
incubated for another 15 min. The cell deposit was resuspended in nutrient medium and the
number of rosette forming cells (RFC) per thousand lymphocytes was counted under the
microscope. Counts over 3 : 1000 were regarded as positive.

Results

The RFC counts of the 18 CPN-patients are shown in Fig. 1. E. colt
infection was associated with high RFC-figures in 12 of 14 cases. This was not
the case in infections with Pseudomonas and Proteus. In approximately 50%
of the cases, positive RFC-counts, although of a slighter degree, were obtained
with the control antigen (Fig. 1).

In some cases the RFC-counts were checked in successive stages of the
disease. Fig. 2 illustrates a case in which the first test yielded a high RFC-
count. Three months after chemotherapeutic elimination of the responsible E.
coli strain, superinfection ensued and the tests were repeated with both strains.
W hile sensitivity to the original strain gradually ceased, that to the reinfecting
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RFC
Antigen of infective agent Antigen of randomly selected
or serotyped E. coli strain
O E. coli
[ Proteus vulgaris
O Pseudomonas pyocyanea
3 E. coli strain of known antigenic structure (1:1L:7)

Fig. 1. Numberjof rosette forming cells (RFC, 1 per 1000) in patients with chronic pyeloneph
ritis

RFC

time (months)
O original E. coli strain
® E. coli strain of different antibiotic
sensitivity responsible for reinfection

Fig. 2. RFC-counts associated with infection and subsequent reinfection in a case of CPN

strains was still demonstrable at the time of the last test. This was consistent

with the clinical course, the new strain having proved drug-resistant.
In contrast, in E. coli infections of the lower urinary tract (cystitis,

urethrocystitis) only a moderate elevation of the RFC-count was found (Fig. 3),
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RFC

Antigen of infective agent  Antigen of randomly selected
or serotyped E. coli strain

O serotyped E. coli strain of known antigenic structure

Fig. 3. RFC-counts in infections of the lower urinary tract

RFC
20- % r20
15- -15
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Random Serotyped
(1:1L:7)
E. coli
O CPN

® infections of urinary tract
« healthy controls

Fig. 4. RFC-responses to the O-antigens of randomly selected and of serotyped E. coli strains
in infections of the uropoietic apparatus

and even this in approximately 50% only. Simultaneous control examinations
with random or serotyped E. coli antigen were mostly negative.

Finally, the response in 6 normal subjects, in 10 subjects with infection
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of the lower urinary tract and in 18 subjects with CPN to randomly selected
and to standard E. coli strains was examined. Positive RFC-counts were found
to occur in all three groups, thus also in healthy subjects. (Fig. 4)

Discussion

In an earlier study discussing the immunology of CPN it has been pointed
out that the titres of circulating antibodies are of little diagnostic value [11].
Studies concerned with the fate of the antigen of the infective agent at the site
of infection (bladder, renal pelvis, kidney), in connection with the local im-
mune response to these antigens, have been more rewarding. Sanford et al.
[12] and Cotran [13] succeeded in localizing the E. coli antigen in
experimental models, while Aoki et al. [14] and Schwartz and Cotran
[15] in human kidneys, long months after infection. Moreover, 1gG pro-
duction was found to increase significantly in the wall of the infected bladder
[16] and in the kidney [17]. 0.5 to 17% of IgG identifiable in the pyelo-
nephritic kidney was found to give a specific reaction with the antigens of
the infective agent [18]. On the other hand, the procedure by which these
results had been obtained may have not provide any indication whether
these specifically reacting immunoglobulins were actually circulating anti-
bodies carried with the blood stream to the infection site or local products
of immunocytes having gained access to the kidney, or whether they had
resulted from the locally destroyed immunocytes. Miller and North [19]
demonstrated chiefly antibodyforming B-immunocytes in the kidney with
the plaque-method and found that the immunoglobulins formed at the
infection site were prevalently of the IgM type, thus not identical with the
circulating antibodies which had been identified as 1gG. Moreover, no
relationship was demonstrable between the number of local immunocompetent
cells and the titres of circulating antibodies. The specific antibody found in
the urine proved to be of renal origin.

The data presented above have been derived mainly from animal ex-
periments and primarily concern immunoglobulins formed in response to the
infective agent in the kidneys and urinary passages.

The aim of the present study has been to assess the immune respon-
siveness of lymphoid cells by means of the rosette test in human CPN, in the
acute stage of the process marked by bacteriuria. In 12 of 14 cases we found
a significant increase in the number ofimmunocytes generated by the antigenic
stimulus of the circulating infective bacterial agent. By following up the process
we have been able to ascertain that when reinfection ensues after eradication
of the earlier infective agent, then the original antigenic stimulus gradually

Acta Medicae Academiae Scientiarum Hungaricae 31, 1974



216 SZABO, T. et al.. IMMUNOLOGICAL ASPECTS OF PYELONEPHRITIS

fades, while the immune response is directed against the new antigen reacting
on the antigen change of the reinfection.

Though the present observations are not extensive they clearly show that
the immune system responds poorly to the O-antigens of Pseudomonas pyo-
cyanea and Proteus vulgaris. This may be the reason why these bacterial
strains are of higher virulence than E. coli in urinary as well as in other infec-
tions. It is, however, possible that in the case of Ps. pyocyanea and Pr. vulgaris,
the antigens K and H provide the essential antigenic stimuli for the immune
responsiveness of the host. (Owing to technical obstacles we have not been able
to test the antigens K and H.)

It is furthermore clearly illustrated by the present observations that
infections of the upper urinary passages provide a more powerful antigenic
stimulus than do those of the lower urinary tract, as reflected by the respective
RFC counts.

The rosette test was consistently positive with the control E. coli strain
in 20 to 30% of the cases. This is hardly surprising in view of the close
similarity in antigenic structure of the enterobacteria [20]. The O-antigen
of E. coli has been detected by immunofluorescence in surgically removed
pyelonephritic kidneys by means of immune serum to O-antigen of E. coli
of a different strain in 30 to 90% of the caes [14, 15], thus providing confir-
matory evidence of the common antigenic origin. Recently, Kudo [21]
has pointed to the presence of a common antigen in the membranes of Gram-
negative bacteria, and found the titres of antibody to this membrane antigen
below 1:8 in 98% of healthy males and in 90% of healthy females. On the
other hand, non-urinary infections (dysentery, infections of the biliary tract)
were associated in 20 to 40%, infections of the lower urinary tract in 60 to 80%,
acute pyelonephritis in 40 to 60%, chronic pyelonephritis in 90% with ab-
normally high titres of antibody to the common antigen. It was also possible
to identify the bacteria or their antigenic breakdown products in the kidney
by means of immunofluorescence, making use of labelled antiserum to the
common antigen. In the present study, nonspecific positivity against the com-
mon antigen was of much the same frequency whether randomly selected or
invariably identical E. coli strains had been used as control (Fig. 4).

The in vivo phenomena of cellular immunity are but incompletely re-
flected by rosette formation in vitro and by the RFC count. Yet, the present
results seem to justify certain conclusions concerning the “immunity” to E.
coli in CPN. These may be summed up as follows.

1. Infections of the lower urinary tract fail to elicit any significant im-
mune response on the part ofthe immunocompetent cells, elevation of antibody
titres being also uncommon in these conditions. In this manner, spread of the
infection meets no obstacle of immunological nature and the infection may
become chronic.
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2. Though there is some immune response in CPN, it is weak and vanishes

completely within 2 to 3 months after the cure or control of the infection, thus
affording no protection against reinfection.

3. The fact that the immune response is feeble for affording adequate

protection, confines the therapeutic attempts to the prevention of bacterial
invasion and of the persistence of bacterial antigens in the kidney. To employ
immunosuppressive drugs for this purpose would be feasible only if their effect
could be limited to the suppression of the intrarenal immunological processes
so that they do not destroy the organ. This is, however, still beyond our pos-
sibilities.

10.

11.
12.

13.

14.

15.

16.

17.

18.
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Four cases are reported in which manifestation of a hitherto undetected enzymo-
pathy has been provoked by drug treatment. The implications of genetic susceptibility
to pharmacogenetic factors are discussed in the light of two cases of acute intermittent
porphyria and two of Gilbert’s syndrome.

Many hereditary diseases appear in clinically manifested forms. There
are, however, hereditary metabolic errors of certain types which require some
provocative factor for their manifestation. Drugs are a common source of
provocative effects of this kind.

Investigations into the side effects of drugs [9, 10, 16] have thrown light
on various genetic defects, the manifestation of which is connected with use
of drugs.

Some of these defects occur as life-threatening complications, some others
are merely indicators of a particular genetic constellation without any patho-
logical or clinical involvement. The manner of transmission, including the
monogenous or the multifactorial nature of the hereditary pattern, has been
clarified in a number of genetic abnormalities. These side-effects of hereditary
nature may be classified, according to the type of gene mutation, as follows:

modification of the chemical structure,
enzyme defect,

3. enzyme overproduction.

In the following four cases will be reported in which manifestation of
the genetic defect was elicited by drugs. On the basis of Clarke’s classification,
two of the cases fall into the category of enzyme defects, two into that of
enzyme overproduction.

Case 1. P. V., a 29 years old female patient had been healthy, had had
two normal births and an abortion. She had then received oral contraceptive
containing 2.5 mg noretynodrel and 0.1 mg mestranol. When one year on the
pill, routine tests revealed indirect hyperbilirubinemia, and she was referred
to our Department for investigations.

On admission she was well, in her family history there was no indication
of haemolysis or of functional hyperbilirubinaemia. The liver was palpable
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1.5 cm below the costal arch, it was moderately firm, of smooth suiface and
rounded border. The sclera was subicteric.

Laboratory findings : ESR 15 mm/hour; erythrocytes 4 500 OOO.cubmm,;
leukocytes 5400/cubmm; differential count: young form 2%, staff cells 2%,
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Fig. 1. Case 1.

neutrophils 58%, lymphocytes 32%, eosinophils 2%, monocytes 4% . Urine:
spec, gravity: 1016, urobolinogen slightly increased, no other abnormality.
Serum bilirubin 1.9 mg per 100 ml, no direct reaction; SGOT 22 U; SGPT 4 U;
SALP 2.3 BU. Serum protein 7.63 g per 100 ml. Reticulocytes 8 in 1000. Os-
motic resistance of RBC: normal; morphology of RBC: normal; Coombs test
negative; serum iron: 182 g per 100 ml; serum electrophoretic pattern: al-
bumin 49%, aj-globulin 6%, a2-globulin 11%, /3-globulin 14%, y-globulin 21%.
Cholescystography:normal filling of the gall bladder with no evidence of calculi;
adequate contraction in response to grease meal. Liver biopsy: normal micro-
scopic structure, fairly glycogen-rich parenchymal cells.

The foregoing results were exclusive of haemolysis as well as of any active
disease of the liver parenchyma but raised the suspicion of Gilbert’s syndrome.
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(Fig. 1) The hereditary character of indirect hyperbilirubinaemia was fully
borne out by the family studies. The result of the menthol loading test [15]
revealed the disturbance of glucuronidation, and the value of BSP Tm [5]
verified the diminished capability of anion excretion. The presence of Gilbert’s
syndrome was thus confirmed partly by way of exclusion, partly by the in-
vestigations directed at the transfer of bilirubin, and partly by the results
of the family studies for serum bilirubin level.

Enzyme induction with phénobarbital [1, 6] resulted in complete nor-
malisation of the findings. Fig. 1 shows the results.
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Fig. 2. Case 2

Case 2. The patient, K. I., was a 19 years old female. She had had one child-
birth and an abortion and had then started taking oral contraceptive contain-
ing 1.0 mg ethynodiole diacetate and 0.05 mg ethynoloestradiol. After one
month she found herself jaundiced and was referred to our Department.

On admission she was well. The liver was pal,jable 1.5 cm below the
costal arch, it was soft, unsensitive to pressure, of rounded border. The sclera
was subicteric.

Laboratory findings : ESR 10 mm/hour; erythrocytes 3 800 000/cubmm;
leucocytes 4600/cubmm; Hb: 13.8 g per 100 ml; differential count: band forms
2%, neutrophils 66%, lymphocytes 30%, monocytes 2%. Urine: specific
gravity 1030, urobilinogen slightly increased, no other abnormality. Serum
bilirubin 1.26 mg per 100 ml, direct reacting bilirubin 0.56 mg per 100 ml;
thymol turbidity 1.8 U; SGOT 5 IU; SGPT 4 IU; SALP 20 IU. Serum total
protein 7.28 g per 100 ml. Reticulocytes 5 in 1000. Osmotic resistance and mor-
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phology of RBC normal, Coombs test negative. Serum iron 114 ~g per 100 ml.
Serum electrophoretic pattern: albumin 66%, oq-globulin 4%, a2globulin 5%,
/3-globulin 9%, y-globulin 16%. Cholecystography showed good filling and
adequate contraction of gall bladder with no evidence of calculi.

Liver biopsy: The liver cells had clear cytoplasm and moderate glycogen
content. No inflammatory infiltration. In the unstained sections fine intra-
cellular pigment granules were observed. The hereditary nature of disease was
confirmed by the family study and by disturbance of bilirubin transfer with
menthol loading. Withdrawal of the contraceptive without any other treat-
ment resulted in complete normalisation in a few months (Fig. 2).

Case 3. S. E. a 27 years old female patient had had four miscarriages.
In her adolescence she had undergone appendectomy a few days after the
onset of non-acute symptoms. Histology of the surgical specimen had shown
subacute appendicitis. Before admission, insomnia and restlessness regarded
as non-organic had provided a source of exposure to various drugs of inductive
properties. The present manifestations had been preceded by the regular use
of chlordiazepoxide; she had also been taking glutethimid periodically. She
had however, never experienced symptoms which might have been interpreted
as a true attack of porphyria, and the family history was also negative in this
respect. She was adm itted to our Department in a fairly improved condition
after an attack of acute porphyria. The liver was sightly enlarged, but no ab-
normality suggestive of organic disease was found. The neurological status
was likewise negative.

Laboratory findings: ESR 20 mm/h; erythrocytes 4 200 000/cubmm;
leukocytes 7800 /cubmm; Hb 12.9 g per 100 ml; differential count: staff forms
6%, granulocytes 78%, lymphocytes 16%. Platelet count 300 000. Urine dark
red, specific gravity 1013, urobilinogen strongly positive, no other abnormal-
ity. Serum blirubin 0.45 mg per 100 ml; direct reacting bilirubin 0.24 mg per
100 ml; SGOT 24 IU; SGPT 12 IU; SALP 23 IU. Serum total protein 7.1 g per
100 ml. Reticulocytes 8 in 1000. Serum iron 119 /ig per 100 ml. Serum electro-
phoretic pattern: albumin 54%, ~-globulin 6%, a2-globulin 13%, /3-globulin
15%, y-globulin 12%. Porphyrin excretion in 24 hr. urine: DALA: 50.3 mg/24
hr.; PBG: 89.5 mg/24 hr. uroporphyrin 4088 /zg/24 hr.; coproporphyrin
683 yMg/24 hr. Liver biopsy revealed a preserved microscopic structure. No
fluorescence under Wood’s light.

The symptoms and the presence of porphyrin precursors in the urine
clearly pointed to an acute intermittent porphyria provoked by drugs [2].

Porphyria has no new causal therapy [13]. For the time being, carbo-
hydrate diets offer the only reliable means for the suppression of ALA-syn-
thetase [11]. Since such diet had been applied prior to admission, we placed
her on allopurinol treatment which in laboratory animals as well as in humans
had proved inhibitory to the microsomal enzyme systems [17], which are
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the site of ALA-synthetase production, too. The drug was administered in
doses of 100 mg, later of 300 mg daily. The results of treatment are seen in
Figs 3,4. The precursors were measured by the ionexchange method of Mau-
ZERALL and Granick, uro- and coproporphyrin by the extraction method of
Rimington (Figs 3, 4).

In view of the hereditary character of acute intermittent porphyria [14],
screening of the family was done but this proved negative (Fig. 5). We have

Fig. 3. Case 3. Response to therapy of porphyrin-precursor excretion

therefore performed a blood group study of the family. This proved that it
was indeed a family in its true biological meaning. It was however remarkable
that the patient represented an uncommon variant in respect of blood group
heredity. She was, in fact, the Rh negative child of RIli positive parents, a con-
stellation which presupposes both parents to be heterozygous for Rh. In this
manner, the patient, in opposition to the other siblings had inherited two sets
of ¢, d, e and was, unique in respect of porphyrin-excretion, and that of blood
group.
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Case 4. Sz. K., was a 26 years old female patient. She had had one child-
birth two spontaneous and two induced abortions. She had had periodic colic
and had been under observation repeatedly in different hospitals for symptoms
ascribed to cystitis, still apart from a dilatation of the right renal pelvis and
recurrent urinary infections, no abnormality had been found. Then she was
admitted to a medical unit because of abdominal symptoms where acute in-
termittent porphyria was diagnosed and she was referred for treatment to

Fig. 4. Case 3. Response to therapy of excretion of porphyrin derivatives

our Department. We could trace back the manifestation of the condition to
the use of sulphamethoxypyridazine administered for the urinary infection.

On admission her liver was slightly enlarged but not sensitive to pressure.
No neurological or other abnormality was found.

Laboratoryfindings : ESR 17 mm/h; erythrocytes 3 400 000/cubmm; leu-
kocytes 5600 /cubmm; Hb 12.6 g per 100 ml. Urine was dark red, specific grav-
ity 1024, gave an intensive reaction for urobilinogen but was otherwise nega-
tive. Serum bilirubin 0.8 mg per 100 ml, no direct reaction. SGOT 31 IU;
SGPT 15 IU; SALP 2.6 BU. Serum total protein 8.06 g per 100 ml. Reticulo-
cytes 4 in 1000. Serum iron 130 /ug per 100 ml. Serum electrophoretic pattern
albumin 55%, ocj-globulin 4%, a2globulin 6%, /3-globulin 16%, y-globulin
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© PORPHYRIA
O HEALTHY
NOT EXAMINED

O EXAMINED

Case U S2.K , 26 yrs

Fig. 6. Case 4. Response to therapy of porphyrin excretion
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19%. Porphyrin excretion in 24 hr urine: DALA 40 mg, PBG 81.5 mg; uro-
porphyrin 504 [Ag, coproporphyrin 81.5 jug.

Liver biopsy: revealed in the parenchyma an intensive PAS-reaction
as a sign of increased glycogen content. No hyperplasia of connective tissue
or inflammatory infiltration was demonstrable.

Similarly as in the previous case, allopurinol was administered. In re-
sponse to this, a fall in the excretion of precursors took place parallel with
clinical improvement (Fig. 6).

Since the patient felt completely recovered we had to discharge her before
having been able to arrange for the planned family screening.

Discussion

In the four presented cases, exposure to some drug was followed by side-
effects of hereditary nature. It seems likely that, were this possibility always
borne in mind, the hereditary character of manifestations of this kind might
be confirmed more often in retrospect by directing the anamnesis at the pre-
vious use of drugs. The development of the pathological symptoms of our cases
which appeared after commonly expected medication, can be well compre-
hended according to our present knowledge.

Crigler-Najjar’s syndrome, a hereditary glucuronyl transferase deficiency
is manifesting itself spontaneously in the neonatal period. Its prognosis, gen-
erally held to be unfavourable, has come to be regarded as dual, since two
types of different therapeutic responsiveness may occur [9]. The symptoms
of Gilbert’s syndrome shows similarities, with the difference that it manifests
in adolescence without any unfavourable prognosis, meaning no total enzyme
deficiency. The presence of a mild unconjugated hyperbilirubinaemia is as-
cribed to an impairment of the glucuronide-conjugating capacity. W hether it
is the partial deficiency of UDP-glucuronyltransferase alone which accounts
for the symptoms or whether other mechanisms are also involved is still a
controversial point [14]. It is certain, that the glucuronide production insuffi-
cient, in the physiology of which other enzymes are also involved [3]. The
activity of these enzymes has been found to be hormone-dependent. It has
been confirmed by animal studies that the majority of the natural as well as
of the synthetic oestrogens are inhibitory to conjugation with glucuronide
[6, 7]. A number of gestagens too have properties of this kind. Observations in
humans on the above have been largely confined to the perinatal period [1].
Beta-glucuronidase is activated, too toward splitting the glucuronide by female
sex-hormones [13].

The methods which have provided confirmation of Gilbert’s syndrome
have been described elsewhere [5, 8]. These methods, besides proving the dis-
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turbance of the bilirubin transport, are also suitable indicators of the benefi-
cial effect of phénobarbital induction.

While in Gilbert’s syndrome, at least as far as the symptoms are con-
cerned, enzyme induction is beneficial [12], in acute intermittent porphyria the
effect of enzyme inducers is unfavourable [2, 11], since the overproduction of
DALA-synthetase leads to an acute attack of porphyria. Despite various at-
tempts in this field, reliable therapy of hepatic porphyria has yet to be found
[13]. The number of our cases is too small to be conclusive in this respect.
However, in alarger group of patients with acquired hepatic porphyria we have
obtained similar results.

A point of interest in our first case of porphyria is the coincidence of the
rare blood group variant with the only manifestation of inherited porphyria
in the family. Joint hereditary transmission of blood group and of acute inter-
mittent porphyria has not yet been reported in the literature. Our observation
raises the question whether there is connection between the hereditary trend
of blood groups and the manifestation of this inherited porphyria.

As a result of the increasing consumption of drugs the chances for the
manifestation of hereditary drug side effects have also increased. While mani-
festation of Gilbert’s syndrome or an increase in unconjugated hyperbilirubin-
aemia are regarded as mere cosmetic disorders, the inductive effect on a subject
affected with porphyria involves life-threatening situations.

Our observations stress the part played by the genetic constellation in the
side-effects of drugs. Even the most trivial pharmacotherapy involves hazards
in genetically vulnerable individuals.

REFERENCES

Catz, C., Yaffe, S. J.: Amer. J. Dis. Child. 104, 516 (1962).
D’Arcy, P. F., Griffin, J. P.: latrogenic diseases. Oxford University Press, London P88
(1972).
Dohrmann, R. E.: Beta-Glukuronidase. Springer Verlag, Berlin (1969) P. 36.
Fleischner, G., I. M. Arias: Amer. J. Med. 49, 576 (1970).
Gogl, A., T. Javor: Acta physiol. Acad. Sei. hung. 39, 188 (1971).
Hargreaves, T., R. F. Piper, Y. Cam: Nature New Biol. 110, 243 (1971).
Hargreaves, T.: The Liver and Bile Metabolism. North-Holland Publishing Company,
Amsterdam (1968) P. 349.
8. Horvath, T., A. Gégl, G. BUCS, T. Javor: Congress of Hungarian Pharmacological
Society Budapest (1971).
9. Kalow, V.: Pharmacogenetics: Heredity and the Response to Drugs. Saunders, Philadel-
phia (1962).
10. Kuemmerle, H. P., E. R. Garrett, K. H. Spitzy: Klinische Pharmakologie und Phar-
makotherapie. Urban und Schwarzenberg, Minchen (1971) P. 93.
11. Rechcigl, M.jr.:Enzyme Synthesis and Degradation in Mammalian Systems. Ed. : Rechcigl,
M., jr. Karger, Basel (1971) P. 270.
12. Roberts, R. J., G. L. P1aa: Biochem. Pharmacol. 16, 827 (1967).
13. Both, L: Az orvostudoméany aktudlis probléméi 3, 120 (1969).

N

No ok w

Acta Medica Academiae Scientiarum Hungaricae 31, 1974



228

14.

15.

17.

Dr.
Dr.
Dr.

Dr.

HORVATH, T. et al.. DRUG-INDUCED HEREDITARY HEPATHOPATHY

Schmid, R.: The Porphyrias. The Metabolic Basis of Inherited Disease Stanbury,J. B.,
J. B. Wyngaarden, D. S. Frederickson (eds.): (1972) P. 813. McGraw-Hill, New Y ork.
Szabé, L., Ebrey, P.: Orv. Hetil. 105, 2023 (1964).

. Szérady, |.: Ther. hung. 18, 63 (1970).

Veseli, E. S.,, G. T. Passananti, F. E. Greene: New Engl. J. Med. 283, 1484 (1970).

T. Horvath . .. . .

A Goal First Dept, of Medicine, Med. Univ. of Pécs,
- 209 H-7643 Pécs, Hungary

T. Javor

A. Ludany Central Clinical Labor., Univers. Med. School,

H-7643 Pécs, Hungary

Acta Medica Academiae Scientiarum Hungaricae 31, 1974



Acta Medica Academiae Scientiarum Hungaricae, Tomus 31 (3—4), pp 229 239 (1974)

EFFECT OF ACUTE CHOLESTASIS ON HEPATIC
CIRCULATION

G. Szabo, F. Jakab, Z. Magyar

NATIONAL INSTITUTE OF TRAUMATOLOGY, AND SECOND DEPARTMENT OF SURGERY,
SEMMELWEIS UNIVERSITY MEDICAL SCHOOL, BUDAPEST

Received September 13, 1974

In dogs anaesthetized with pentobarbital, hepatic artery and portal vein blood
flows were measured before and 6 hr after common bile duct ligation. With the rise
of bile pressure, hepatic artery flow increased and resistance decreased. At the same
time there was an increase in resistance and a decrease in flow in the portal venous
system. Total hepatic blood flow was practically unchanged. It is suggested that in-
creased hepatic arterial flow is the primary change in hepatic circulation. Accordingly,
in bile stasis increased interstitial pressure causes arteriolar vasodilatation through
a myogenic reaction triggered by decreased transmural pressure. The main cause of the
decrease of portal flow is the arteriolar constriction in the prehepatic splanchnic bed
elicited probably by the increased portal resistance.

Chronic total extrahepatic biliary obstruction decreases hepatic blood
flow [2, 3] deranges the distribution of flow in the intrahepatic arteries and
veins [8, 10, 18] and increases the collateral arterial blood supply of the liver
[19]. Surprisingly little is known on the acute effects of biliary stasis on hepatic
circulation. In acute extrahepatic obstruction the liver is enlarged, the biliary
ducts and the sinusoids are dilated, and there are marked changes in the fluid
matrix of the liver. All this might be expected to influence hepatic blood flow,
especially in the low-pressure portal system.

In a previous study [26] it was shown that acute occlusion of the extra-
hepatic bile passages in dogs decreases hepatic blood flow and increases portal
venous pressure. These investigations were, however, done with the sulpho-
bromphthalein extraction technique which is notoriously unreliable in the
presence of biliary obstruction. In another study [20] in dogs the hepatic ve-
nous outflow was directly measured after occlusion of the thoracic inferior
vena cava and diversion of the blood from the abdominal caval vein. By this
technique, a significant decrease of hepatic blood flow was observed 1 hour
after occlusion of the common duct. After 1 week of bile stasis, blood flow was
normal again. Measured by the 13Xe wash-out technique, overall blood supply
to the intact liver following bile duct ligation did not appear to decrease before
72 hours in rats and before the 5th day in dogs [16]. Recently, more advanced
methods have become available for the measurement of liver blood flow in
experimental animals. It was therefore decided to reinvestigate the effect of
acute cholestasis on hepatic circulation.
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Material and method

The experiments were done on 10 mongrel dogs of either sex with an average body weigh
of 16.9 kg (12—23 kg) in pentobarbital anaesthesia (30 mg/kg). The dogs had endotracheal
tubes in place and were ventilated, if necessary, mechanically with a piston respirator. A mid-
line laparatomy was performed and a small mesenteric vein was cannulated with a fine poly-
ethylene catheter. Its tip was passed into the portal vein. The cystic duct was ligated and the
common duct transected and cannulated with a Teflon tube. The common hepatic artery and
the portal vein were exposed. Electromagnetic flow probes were placed on the vessels. Mechan-
ical zero points of the flow probes were checked at the begining and at the end of the ex-
periments.

After conclusion of the surgical intervention, the abdomen was closed with sutures.
The flow probes were connected to a Nycotron electromagnetic flow meter. Portal venous
and arterial (femoral artery) pressures were measured with Statham strain gauges connected
to Heilige electronic integrators. The zero points of the manometers were set 5 cm above the
level of the operating table. Flows and pressures were registered by a multichannel direct writ-
ing recorder.

Following a one-hour postoperative interval, control measurements of blood flows and
pressures were obtained and the common duct was occluded by connecting the end of the
cannula directly to a pressure transducer. Haemodynamic parameters were estimated every
30 min for 6 hr.

The results were calculated in terms of the mean + standard error. Statistical signif-
icance of the changes was assessed with Student’s t test applied to the per cent differences
between the control and observed values.

For technical reasons, hepatic venous and sinusoidal i.e. hepatic vein “wedge” pressures
were not measured. Accordingly, intrahepatic flow resistances could not be determined. Total
resistance to hepatic artery and portal venous inflow were calculated by dividing portal venous
and hepatic artery pressures with the respective blood flows. Preportal resistance in the mesen-
teric vascular bed, i.e. splanchnic arteriolar resistance, was calculated by dividing the difference
of the arterial and portal venous pressures by portal venous flow. All values were expressed in
peripheral resistance units (PRU).

In 3 additional dogs the same surgical procedures were performed but the common duct
was not occluded. In these sham operated controls the same parameters as in the previous
group were recorded continuously for 6 hr.

Results

In the 10 dogs, the control value for hepatic artery flow was 177+ 27
ml/min, and for portal vein flow, 439+80 ml/min, giving a hepatic inflow of
616 : 109 ml/min or 37.2+ 3.0 ml/min/kg body weight (Table I and Fig. 1).
This means that the hepatic artery contributed 29%, and the portal vein,
71%, to the total hepatic blood flow. These results were in good agreement
with the values published in the literature and obtained by similar techniques
[12]. Portal venous pressure was 7.7+ 0.7 mm Hg. Pressure in the common
duct was before its cannulation 5.6+0.7 mm Hg. Arterial blood pressure was
124+ 5 mm Hg and it was kept constant up to the end of the experiment.

After occlusion of the common duct, its end pressure rose rapidly, attain-
ing 20 mm Hg on the average in 1to 11/2 hour (Fig. 1). The rise of biliary
pressure was followed by an increase in hepatic artery flow attaining a maxi-
mum 95% increase in 2 1/2 to 3 hours. At the same time a decrease of portal
vein flow was noted. This change was, however, slower and progressed practi-
cally up to the end of the experiment. By this time, portal flow has decreased
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by some 50%. As a result of these opposing changes, total hepatic inflow re-
mained essentially constant. An appreciable decrease of total hepatic blood
flow occurred only in the last half hour of the experiment (—13% p ]> 20%).
Portal vein pressure rose in most animals; accordingly, there was a substantial
increase of total portal resistance: from 1.75+ 0.40 PRU to 6.06+ 2.73 PRU
at the end of the experiments. On the other hand, arterial resistance decreased

mmHg
HO

120

100
mmHg

Fig. 1. Effect of common duct occlusion on liver circulation. After ligation of the common

ductand of the cystic duct (at 0 hour), biliary pressure (P B) rises, and there is a small increase

in portal venous (Ppv) pressure. Hepatic artery flow (1’nha) increases and portal venous flow
(FPV) decreases

from 51+ 16 to 26+ 5 PRU (Fig. 2 and Table Il), i.e. arterial resistance di-
minished by 45% and portal vein resistance was more than doubled. Conse-
quently, e.g. at the end of the 5th hour after common duct occlusion, total
hepatic inflow was 565 ml/min, and to this the hepatic artery contributed
339 ml (60%) and the portal vein, 226 ml/min (40%). Thus, at this stage, at
nearly stable total hepatic blood flow, there was an inversion of the relative
contributions of the two vessels. Finally, resistance in the prehepatic splanch-
nic vascular bed, i.e. splanchnic arteriolar resistance, increased from 24.5+ 3.0
to 53.1+ 10.8 PRU in 5 h.

As expected, there was a significant correlation between the increase in
common duct pressure and the changes of arterial and portal vein flows
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Table 1

Statistical analysis of the changes in liver circulation after common duct

Hours after
odlision 05 10 15
Total hepatic flow diff., per cent X —2.2 + 14 + 2.6
Average control value S+ 3.4 6.3 7.2
616 + 109 ml/min p >70% >80% >80%
Hepatic artery flow diff., per cent X + 29 + 47 + 60
Average control value S+ 6.2 11.7 14.0
177 + 27 ml/min p <1% <1% <1%
Portal vein flow diff., per cent X —13 —17 —21
Average control value S+ 3.2 5.1 6.2
439 + 80 ml/min p <1% <1% <1%
Portal vein pressure diff., mm Hg X +2.1 + 3.9 + 3.3
Average control value S+ — 0.79 1.07 1.15
7.7+ 0.7 mm Hg p >5% <1% <2%
(rHA = 0.615, p < 0.1%: rpv = —0.665 < 0.1%). No correlation was found
between the changes of portal vein pressure and flow (r = —0.166; p > i0%).

There was a wide scatter even if the average pressure values were plotted
against the average flows observed at the same time. The same method of
plotting revealed that the relationship between bile duct pressure and blood
flow in the hepatic artery and the portal vein was not linear. This was obvious,
especially in the case of portal flow. In the higher ranges of common duct
pressure, small changes apparently produce considerable drops of portal flow
(Fig. 3). The time factor should however not be neglected. The interpretation

Fig. 2. Changes in vascular resistances after common duct occlusion. SA: prehepatic splanchnic
arteriolar resistance; HA: hepatic artery resistance; PV: portal inflow resistance
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occlusion (Il 10)
20 25 30 35 40 45 50 55 6.0
+ 1.8 0 + 1.2 —31 -3.4 -5.1 —5.2 -6.3 —12.9
7.9 6.4 7.6 7.0 8.7 8.9 9.7 10.8 9.5
>80% >90% >70% >70% >60% >70% >60% >20%
+ 71 + 79 + 84 + 87 +89 +90 + 95 +93 +91
13.6 12.8 10.8 13.0 12.7 14.4 18.0 15.7 16.8
<0.1% <0.1% <0.1% <0.1% <0.1% <0.1% <0.1% <0.1% <0.1
- 25 —26 —30 - 34 39 —44 —48 —50 —51
7.5 4.5 5.6 7.1 6.6 6.6 7.5 8.1 8.9
<2%  <0.1% <0.1% 95 <01%  <0.1%  <0.1% <0.1%  <0.1%
+ 4.4 + 45 + 43 + 3.8 + 4.1 + 31 + 3.2 +3.9 + 3.7
1.43 1.28 1.21 1.09 1.24 1.01 1.04 1.35 1.51
<2 Ari% A9 A i Al <2% <2% <2% <2%
* Diff. per cent: percentual changes of blood flow or circulation resistance = 100 |- —  N----1

that a sustained high pressure in the common duct leads to a progressive de-
crease of portal blood flow, would be clearly more in accordance with the ex-
perimental observations.

A correlation should be expected between the changes of portal flow or
resistance and of arterial flow and resistance. When all observed values were
pooled, no linear correlation was found (for flow, r = 0.120, p > 10%; for
resistance, r = —0.168, p > 10%). In Fig. 4 average hepatic artery flows are

Table 11

Statistical analysis of the changes in hepatic vascular resistances (n = 10)

Hours after common 4 5 6
duct occlusion

Hepatic artery resist-

ance diff. per cent X -30 42 —44 - 43 -46 —43
Average control value S+ 6.0 3.7 3.2 4.6 5.0 3.6

51 + 16 PRU P 1°L <0.1% <0.1% <0.1% <0.1% <0.1%
Portal vein resistance

diff. per cent X + 85 + 161 + 157 + 186 + 213 + 204
Average control value S+ 32 77 53 59 80 70

1.75 + 0.40 PRU p <5% A DIO 2°/ <2% <5% " °

Prehepatic splanchnic
resistance diff. per

cent X -1-23 + 47 + 55 + 84 + 126 + 150
Average control value s+ 8.1 19.4 15.5 22.2 29.8 32.8
245 3.0 PRU p & <5% ~ 194 ~ 19 < T <0.1%
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plotted against average portal vein flows. It can be seen that the relationship
between the two sets of values is a complex one. With declining portal flow,
arterial flow rises at first steeply, attaining a maximum above which there is
little change. In the first 2 1/2 hours of the experiment, the regression curve

Fpv =413,2- 6,94P|

Fig. 3. Relationship between biliary pressure (P B), an” portal vein (F py) and hepatic artery (F ha)

flow, after common duct occlusion. A significant correlation was found between biliary pressure

and portal vein blood flow, as well as between biliary pressure and hepatic artery flow. The

straight lines in the figure are the corresponding regression lines (with the linear regression

equations). The dots and crosses are values obtained in the experiments (averages of all measure-

ments made at a given point of time). The curves connecting these points show that the re-
lationship between flow and pressure changes is not linear

gression equation refers to the ascending part of the curve

is practically linear. For this steeply ascending line a high correlation coefficient
was found (r’= —0.991, p < 0.1%). For the second part of the curve the
coefficient of correlation was only —0.455 (p > 10%). The relationship be-
tween common duct pressure, hepatic artery flow and portal vein flow was
examined in the first 2 1/2 hours of the experiments (i.e. at the nearly straight
parts of the respective curves) also by multiple variable regression analysis
[24]. The partial correlation coefficients suggested that at constant bile duct
pressure there would still remain a significant correlation between hepatic
artery and portal vein blood flows (r = —0.933, p < !%)e At constant arterial
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flow, the correlation between portal flow and bile pressure would ber = —0.812
(p <75%),butatconstant portal vein flow there would be no significant correla-
tion between bile duct pressure and hepatic artery flow (r = 0.474; p >20%).
Dividing the standardized partial regression coefficients with each other it
was found that the changes of portal vein flow had about 2.5 times more in-
fluence on the variations of hepatic artery flow than had the changes in com-

ing. 5. Relationship of hepatic artery and portal vein flow and resistance changes after common

duct occlusion. In the upper row, the percentual changes of hepatic artery flow (A [’ha) an(®

resistance (4N ua( are plotted against the changes of portal vein flow (4 Fpy). Saturation type

regression curves are obtained. In the lower row, the changes of portal vein flow (A-FPV) and

resistance ([ ¥ py) are plotted against the changes in hepatic artery flow (A fHA) and hepatic

artery resistance (Al?ha) respectively. In both instances hyperbolic regression curves were
obtained

mon duct pressure. The results of a partial correlation coefficient analysis
should be interpreted with caution, but it can safely be concluded that the
connection between the changes of hepatic artery and portal vein flows merits
further analysis. The percentual changes of portal vein flow were plotted in
Fig. 5 against the percentual changes of hepatic artery flow. The resulting curve
is of the saturation type, i.e. with the decrease of portal vein flow hepatic artery
flow at first rises nearly in a linear fashion, attaining a maximum after which
it does not change. A similar curve was obtained, when the changes of hepatic
artery resistance were plotted against the changes of portal vein resistance
(Fig. 5).

Finally, it was observed that when portal venous flow decreases, resist-
ance in the prehepatic splanchnic bed rises markedly. Actually, an exponen-
tial relation was found between the fall of portal vein flow (or increase in portal
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vascular resistance) and the increase in prehepatic splanchnic resistance
(Fig. 6).

In the 3 sham operated animals, the measured parameters did not change
significantly during the 6-hour observation period.

ARSA
V.

Fig. 6. Regression between changes in portal veinflow (A-Fpy) or resistance (J1/1py) and the changes
of prehepatic mesenteric arteriolar resistance (R$f) after common duct occlusion. Note the ex-
ponential character of the regression curves and equations

Discussion

Occlusion of the common duct and the consequent increase in biliary
pressure were found to cause a marked increase in hepatic artery flow, a re-
duction of portal vein flow and — at least during the 6 hr observation period —
little change in total hepatic blood flow. These changes might be explained by
the increase in the resistance to portal flow produced by the dilatation of the
bile canaliculi and expansion of the extravascular fluid space in the liver, with
a consecutive increase in interstitial fluid pressure affecting the flow of blood
in the sinusoids. The increase of hepatic artery flow could be a secondary con-
sequence of the decreased portal flow [1, 11, 17, 22].
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Some observations made in the course of the present experiments have
not supported the above assumption. Actually, in 2 of the 10 animals, portal
venous pressure did not rise significantly after occlusion of the common duct,
nor was there a change in portal blood flow in one of them. The hepatic artery
flow increased nevertheless. The impression was also gained, that in most ani-
mals the increase in hepatic artery flow precedes the decrease in portal flow.
Consequently, the possibility must he envisaged that the primary change in
hepatic circulation is a rise of hepatic artery flow, caused by a decrease of
hepatic artery resistance. The vascular reactions are not abolished by atropin
or by blocking the alpha and beta receptors [25]. On the other hand, according
to the myogenic theory of blood flow autoregulation, a decrease in transmural
pressure across the arteriolar wall should lead to a vasodilatation. Actually,
dilatation of the bile canaliculi and extravasation of bile into the interstitial
fluid must raise the tissue pressure in the liver, decreasing by this the difference
between the luminal and extraluminal arteriolar pressures. The arteriolar
vasodilatation may raise the sinusoidal pressure and consequently cause a
further increase in the portal flow resistance which is already affected by the
elevated tissue pressure.

If an arteriolar vasodilatation is the primary change in hepatic circula-
tion, then the changes of portal venous flow and resistance should be examined
as a function of hepatic artery flow and resistance changes. W ith hepatic
artery flow or resistance as an independent variable, a hyperbolic regression
curve is obtained (Fig. 5), i.e. the reciprocals of the changes in portal vein flow
and resistance are in an inverse linear correlation with the changes of hepatic
artery flow and resistance.

The interaction between the two vascular systems in the liver and the
autoregulation of hepatic blood flow is a disputed question. In early studies
[4, 6, 17], corroborated by subsequent investigations [7, 9, 21, 23] a reciproc-
ity was found between hepatic artery flow and portal vein flow. Observations
made on preparations where the hepatic artery was not perfused showed that
a decrease of portal pressure or flow contistently led to an increase in hepatic
artery flow [13, 23, 27]. The changes in hepatic artery flow or pressure seem to
produce inconsistent effects on portal pressure and flow [65, 9, 13, 15 27].
The liver accounts, however, for only about 10% of the total resistance in the
splanchnic vascular bed. Accordingly, changes in hepatic resistance are un-
likely to produce major changes in portal blood flow. There is, however, evid-
ence for the increased mesenterial venous pressure to produce, at least in the
intestines, a marked rise in total vascular resistance [14]. In the present ex-
periments it was found that the increase in portal inflow resistance causes an
exponential increase in prehepatic splanchnic resistance. This behaviour would
be consistent with a myogenic autoregulation of blood flow in the intestines
and possibly in some other organs supplied by the mesenteric vessels.
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The observation that at changing hepatic artery and portal vein flows
total hepatic blood flow remains practically constant is quite remarkable.
The assumption of an interaction between the two hepatic circulations rests
nevertheless mainly on the results of regression analyses, i.e. on indirect evid-
ences. The possibility must therefore be envisaged that after common duct
obstruction the changes in hepatic artery and portal vein flows are not inter-
related, but are both caused independently by changes in bile pressure. The
basic conclusions concerning the mechanism underlying the observed phenom-
enon would, however, not he affected by it. The main factor would remain
the increase ofinterstitial tissue pressure reducing transmural hepatic arteriolar
pressure and increasing portal inflow resistance. By these changes an arteriolar
dilatation is triggered in the liver and a vasoconstriction in the mesenterial
vascular bed.
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The sudden increase to 40 mm Hg in common duct pressure causes in the dog
an immediate 39% increase in hepatic arterial blood flow. At the same time, portal
venous decreases by 9.5%. If biliary pressure is raised gradually, hepatic arterial flow
changes at first only little but at a critical pressure between 20 and 35 mm Hg there is
a sudden and nearly maximum increase in flow. The arterial reaction is not abolished
by alpha and beta blocking agents or by atropine. Changes in the composition of the
fluid distending the biliary passages do not influence the intensity of the reaction but
may alter its course. The increase in hepatic arterial flow is caused by a myogenic ar-
teriolar vasodilatation triggered by the decrease in effective vascular transmural pres-
sure.

When biliary pressure rises after the occlusion of the common duct,
blood flow in the hepatic artery increases and in the portal vein decreases.
As a result of these opposite changes, total hepatic blood flow remains prac-
tically unaltered [8]. These observations were consistent with the assumption
that the increase in hepatic artery flow is the primary change. The hypothesis
was advanced that in biliary stasis, increased interstitial pressure causes an ar-
teriolar vasodilatation through a myogenic reaction triggered by the decreased
transmural pressure. The present investigations were designed mainly to
provide experimental evidence for the myogenic origin of this arteriolar reac-
tion and to offer additional informations concerning its mechanism.

Material and methods

The experiments were done on mongrel dogs of both sexes in general pentobarbital
(30 mg/kg) anaesthesia. A midline laparatomy was performed and a fine polyethylene catheter
was introduced through a small mesenteric branch into the portal vein. The hepatic artery
and the portal vein were exposed. Electromagnetic flow probes were placed on the vessels.
The cystic duct was ligated and the common duct transected and cannulated with a teflon tube.

After the surgical manipulations the abdomen was closed with sutures. The cannula
introduced into the common duct was connected through a T-tube to a pressure transducer
and to a fluid reservoir containing physiological saline, homologous serum or 6% dextran solu-
tion. By raising the reservoir, pressure in the common duct could be adjusted to a predeter-
mined level. The flow probes on the hepatic artery and the portal vein were connected to a
Nycotron electromagnetic flowmeter. Portal venous and systemic arterial (femoral artery)
pressures were measured with Statham strain gauges connected to Heilige electronic integra-
tors. The zero point of the manometers was set 5cm above the level of the operating table.
The flows and pressures were registered with a multichannel direct writing recorder. The results
reported in the Tables and in the text are means + standard error of the mean.
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Results

Effect of an abrupt increase in common duct pressure

As a first step, the animals were tested for their reaction to a sudden
increase of common duct pressure. For this purpose the cannula in the duct
was connected with the fluid reservoir. By raising the container, a pressure of
40 mm Hg was applied to the duct. Among 22 examined animals, in 20 hepatic
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B
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A
mmHg 120
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Fig. 1. Effect of a sudden increase of bile pressure (PB) on arterial (PA) and portal venous
(PpV) blood pressure, hepatic arterial (P ha) and portal venous (Fpv) blood flow. (3 big squares
= 10 min)

artery flow increased immediately while in 2 it remained unchanged. Initial
hepatic artery flow was 218+ 6 ml/min, this increased to 301+ 9 ml/min, or
by 39.3+ 4.3%. The reaction could be reproduced at will. When it was repeated
in each animal 5to 10 times, the arterial dilatation was always identical. The
reaction of the portal vein was tested in 16 animals. In 5 there was no change
in portal venous flow (31%), in 11 animals the flow decreased. The decrease
was slight, more than 20% in a single instance only and the average decrease
was 9.5% . No correlation was found between the changes of arterial and portal
venous flows (r = —0.120; p > 10%.) The results obtained in 14 experiments,
where hepatic arterial and portal venous flows were measured simultaneously,
are shown in Table I (the 2 animals in which neither of the flows displayed a
change, were discarded). It can be seen that total hepatic inflow, calculated
by adding the hepatic artery and portal vein flows, did not decrease in these
experiments, but even showed a small, not significant, increase. The contribu-
tion of the hepatic artery to total hepatic blood flow increased from 31% to
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41%. Control total hepatic blood flow was in this group 758 + 50 ml/min, or
39.0 + 3.1 ml/min/kg.

The changes in portal venous pressure were inconsistent. An increase
was observed in 10 out of 22 experiments, in the remaining animals it did not
change or even decreased slightly (Table 1). Systemic arterial mean blood pres-
sure was 133+ 5 mm Hg and did not change during the experiments. Accord-
ingly, the increase in arterial flow was due to a decrease of vascular resistance.

? omHg

A mmHg

Pp” mmHg

mn

_meon
ha"1*/m'n

Fig. 2. Effect of repeated increases of biliary pressure (P B) on arterial (PA) and portal venous
(PpV) pressure and hepatic arterial flow (P ha) (Biliary pressure was increased by infusion of
6% dextran solution into the common duct.) (3 big squares = 10 min)

Table 1

Effects of an abrupt maximum increase of common duct pressure

i Difference,
Biliary pressure 0mm Hg 40 mm Hg ner cent
Hepatic artery flow ml/min X 241 328 + 38.1
(N = 14) s+ 23 33 6.2
) <0.1
Portal vein flow ml/min X 517 468 9.5
(N 14) S+ 47 44 1.8
B% <0.1
Total hepatic blood flow
ml/min X 758 796 + 5.0
(N 14) s+ 50 46 3.3
p% >10
Portal vein pressure mmHg X 9.6 10.3 + 0.7
(N 22) s+ 0.7 0.6 0.4
B9% >10
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The above experiments showed that the most constant and marked con-
sequence of elevated biliary pressure is an increase in hepatic arterial blood
flow.

Gradual increase of common duct pressure

In 10 dogs, biliary pressure was raised gradually by increments of 5 mm
Hg at 5 minute intervals. At pressures below 20 mm Hg, bile was seen to flow
into the cannula. If the container was raised further, between 20 and 35 mm Hg
the direction of flow was inverted and fluid was beginning to flow from the

mmHgl

B
mmHg

Fig. 3. Effect of agradual increase of biliary pressure (P B) on arterial pressure (Pg) and hepatic
arterial flow (Pha)- (3 big squares = 10 min)

reservoir into the common duct. On raising the infusion pressure further, the
rate of flow increased, reaching 1.0—2.5 ml/min at pressures above 40 mm Hg.
At pressures under 20 mm Hg there was no, or only a slight, change in
hepatic arterial flow. A sudden increase of flow was observed between 20 and
35 mm Hg. Above 35 mm Hg there was again very little or no change (Table I1).
If the changes of hepatic artery flow are plotted against common duct pressure,
a typical sigmoid or logistic curve is obtained (Fig. 4). The relation between
pressure and flow changes is expressed by the regression equation

1

n J e 4.887-0.1984PB

Table 11

Effect ofincreased common duct pressure on hepatic arterial bloodflow (n = 10)

B"'a,;ympﬁasure’ 0 10 15 2 5 0 kS Q0
Fha ml/min X 234 235 239 250 281 297 301 304
S + 36 35 34 34 42 36 44 43
AFha per cent X 2.0 5.0 87 203 279 318 337
s + 16 3.8 45 7.4 6.6 45 4.0
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Fig. 4. Regression between biliary pressure (P B) and the changes of hepatic arterial flow (/1i+pg)

Influence of the composition of the infused fluid

To test the hypothesis that the observed phenomenon was due to changes
in interstitial fluid pressure rather than to the distension of the biliary ducts,
in 11 animals 6% dextran solution and in 3 animals dog serum was infused
instead of physiological saline. In these experiments, at 40 mm Hg common
duct pressure hepatic arterial flow increased from 238+ 9 ml/min to 313+
11 ml/min. The average increase was 36.2+ 0.9%. This value was not signif-
icantly different from the average increase observed in the experiments with
saline infusion (39.3+ 4.3%). There was, however, a remarkable difference
between the flow curves obtained in the saline and the colloid infusion ex-
periments. When the common duct pressure was raised by saline infusion,
hepatic arterial flow increased abruptly, reaching a maximum value in about
30 seconds, and remained in most cases at this higher level during the 5 to
15 minutes observation time. In some experiments the flow decreased again
gradually but remained above the control value. When the common duct can-
nula and the reservoir were disconnected, i.e. biliary pressure had dropped to
zero, hepatic arterial flow returned slowly to the control value. This process
took at least 5 to 10, in some experiments considerably more minutes. When
destran or serum were infused into the common duct, hepatic arterial flow
increased again abruptly, reaching a maximum in 1/2 to 1 minute, but sub-
sequently at sustained high duct pressure, it decreased again rapidly, attain-
ing the control value in less than 3 minutes.

Influence of innervation

The effect of alpha receptor blocking agents was examined in 8 exper-
iments. After a preliminary testing of the hepatic arterial blood flow reaction
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to 40 mm Hg common duct pressure, 5 animals received by intravenous in-
jection 0.2—0.4 mg/kg phentolamine. The reaction was tested again 5 to 10
minutes after drug administration. The effect of phenoxybenzamine (2 mg/kg)
was studied in 3 animals. The vascular reaction was re-examined 30 to 60 min-
utes after administration of the blocking agent. Both drugs produced in some
cases a small decrease of systemic arterial pressure with nearly unchanged
hepatic arterial flow (—6%, p > 10%). The reaction to the increased common
duct pressure was not abolished (Table Il1).

Fig. 5. Arterial flow reactions during the infusion into the common duct of 6% dextran (D)
and physiological saline solutions (NaCl)

Table 111

Influence of innervation on the vascular reaction to an increased common duct pressure

Control Examination
0 pressure 40 mm Hg 0 pressure 40 mm Hg
. AFHa% Afha%
Fha nd/min Fha nd/min an
Alpha blockade
N = 8* X 296 402 35.5 282 381 35.1
s + 18 31 6.7 23 34 7.2
Beta blockade
N = 8** X 270 356 33.4 272 362 33.5
s + 34 48 8.3 34 51 5.8
Atropine
N =7 X 272 351 30.8 290 378 30.8
St 31 38 5.7 28 35 7.8

* 3 animals received phenoxybenzamine, and 5, phentolamine
** 3 animals received propranolol, and 5, Trasicor®

The effect of beta blocking agents was also examined in 8 animals. Three
animals received by the venous route 0.2 to 0.3 mg/kg propranolone, and 5
animals 0.3 to 0.4 mg/kg Trasicor®. Testing of the response to the raised com-
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mon duct pressure was repeated 3 to 5 minutes after drug administration.
The drugs had practically no effect of systemic blood pressure and hepatic
blood flow and the reaction to increased common duct pressure was repeatedly
raised, an unchanged blood flow response was obtained.

The effect of atropin was studied in 7 dogs. The animals received after
the preliminary examination of the effect of increased bile duct pressure 0.5 to
1.0 mg/kg atropin by the venous route. The manipulation of raising the bile
duct pressure was repeated 5 to 10 minutes after drug administration, and
an unchanged blood flow response was observed.

Finally, the vasodilatory response could be elicited even during vaso-
constriction induced by norepinephrine. In 3 animals the raised common duct
pressure increased hepatic arterial flow by 57%. During the infusion of 10
jMg/min of 1-norepinephrine, the same intervention produced a 47% increase.

Discussion

Occlusion of the common duct leads to a characteristic reaction in liver
circulation. Hepatic artery flow rises when biliary pressure is increased and
this may or may not be followed by a decrease in potal venous flow. The arterial
reaction has the following characteristics, a) When bile pressure is raised grad-
ually at first arterial flow does not change, or increases just slightly. At a
critical pressure of about 30 mm Hg, the flow increases suddenly. When biliary
pressure is raised above this value, little or no further change occurs in the flow.
b) A sudden increase of biliary pressure above the critical level leads to an
immediate maximum flow response. The response is identical in the same ani-
mal at repeated stimulations, ¢) The reaction does not seem to he elicited by
the stimulation of some stretch receptor situated in the wall of the common
duct. This is supported by the observation that the composition of the fluid
influences the course of the reaction, d) The reaction does not depend on neu-
rogenic impulses since the blockade of alpha and beta receptors and of the
parasympathetic nerve endings does not influence its intensity.

The above characteristic features of the vascular reaction may be ex-
plained by a myogenic relaxation of the arteriolar wall due to the decrease
in transmural pressure subsequent to the increase of perivascular pressure.
Interstitial pressure is increased by the extravasation of bile (and of infusion
fluid). It seems, however, that the transmural pressure figuring in this reaction
is not determined by the arteriolar and interstitial hydrostatic pressures alone,
but rather by the gradient between effective arteriolar and interstitial pressures
i.e. by the relationship

P,= (P, —np)- (P, n,)

Ada Medica Academiae Scie niiarum Hungaricae 31, 1974



248 SZABO, G. et al.: INCREASED BILIARY PRESSURE

where Pt = transmural pressure; Pv= vascular hydrostatic pressure; np —
= plasma colloid osmotic pressure; P (= interstitial hydrostatic pressure;
and nt= colloid osmotic pressure of the interstitial fluid. This conclusion was
based on the action of colloid solutions. W hen the pressure in the biliary ducts
is raised by dextran or plasma infusion, first the bile inside the bile ductules
and the bile canaliculi is pressed out into the interstitium. This increases inter-
stitial hydrostatic pressure and produces a typical vascular reaction. Later,
when the infusion fluid has reached the small bile channels, the interstitium

B

mmHg

Fig. 6. Changes in hepatic circulatory parameters during an acute increase of biliary pressure.
(Composite graph uniting the results of the two types of experiment.)

is flooded with colloid solution, consequently its colloid osmotic pressure rises,
the effective arteriolar transmural pressure increases again, and the myogenic
vascular reaction is abolished.

Comparing the present results with the data obtained in previous ex-
periments, a remarkable difference was detected. In the present experiments,
after raising the biliary pressure above the critical level, an immediate and
apparently maximum increase of flow of about 35—40% occurred. In more
protracted experiments [8], after occlusion of the common duct, biliary pres-
sure attained its maximum in about 1/2 to 1 hour. The increase in hepatic ar-
tery blood flow continued, however, up to the end ofthe second or third hour,
reaching a maximum increase of about 90% . After this, hepatic arterial flow
remained constant during the entire 6 hr observation time. When the data
from the two types of experiment are combined (Fig. 6), it is seen that the
observations are consistent with a two-step arteriolar vasodilatation. This
behaviour can easily be explained by the structure of the hepatic arterial bed
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[2, 3]. The branches of the hepatic artery accompany in the portal tracts the
biliary ducts and the branches of the portal vein. Fine branches of the hepatic
artery supply a dense capillary network, the peribiliary plexus, in the connec-
tive tissue of the portal canal. Other intralobular branches, after leaving the
portal tract join directly the sinusoids. When biliary pressure is increased,
the fluid escaping from the paraportal ductules raises rapidly the interstitial
pressure in the confined space of the portal canal. By this an arteriolar dila-
tation is triggered in the peribiliary plexus. With sustained bile stasis, fluid
slowly accumulates in the liver parenchyma. This leads to a progressive relaxa-
tion of the intralobular arterioles, until finally these vessels are also dilated
to the maximum. It can be calculated that the rapidly reacting (peribiliary?)
arterioles represent about 35% of the total number or cross section of the
hepatic arterioles.

In the present experiments, flow changes in the portal vein were small
(—9.5%) and inconsistent. No correlation was found between the alterations
of arterial and venous flow. Data from the previous investigations show that
the decrease of portal flow is progressive during the entire time of observation.
In the first hour, portal vein flow decreased by 17%, and by the end of the
6th hour a 50% decrease is attained. This can be explained by a progressive
fluid accumulation in the liver parenchyma and increased sinusoidal and portal
inflow resistance. It was pointed out previously that the main cause of the
decrease in portal flow is not the increase of portal resistance itself, but a myo-
genic arteriolar vasoconstriction in the prehepatic splanchnic vascular bed [8].

Statistical analysis was strongly suggestive of a relationship between
the changes in portal venous and hepatic arterial blood flows. The interaction
of the two vascular systems in the liver is a much disputed question. The ob-
servations showed that a decrease of portal pressure or flow consistently leads
to an increase in hepatic artery flow [5, 7, 9]. The changes in hepatic artery
flow or pressure seem to produce only inconsistent effects on the portal cir-
culation [1, 4, 5, 6, 9]. In the present experiments it was obvious that there is
no interaction between the early, immediate arterial reaction and the observed
minor decreases of portal venous flow. For the second phase of the arterial
reaction, beside the explanation given in the previous paragraphs, an alter-
native hypothesis could be envisaged. Accordingly the prolonged and contin-
uous increase of hepatic artery flow may be due to the decrease of portal
flow. The exact mechanism, by which a change in portal flow leads to arteriolar
dilatation is not clear. The most probable explanation would again be myo-
genic reaction triggered by the changes in sinusoidal haemodynamics.

Ada Mcdica Academiae Scientiarum Hungaricae 31, 1974



=

o 0 AwpN

Dr.

Zs.

Dr.

SZABO, G. et al.. INCREASED BILIARY PRESSURE

REFERENCES

Bollmann, J. L., Khattab, M, Thors, M,, Grindlay, R. & J. H.: Experimentally pro-
duced alterations of hepatic blood flow. Arch. Surg. 66, 562—569 (1953).

Brauer, R. W.: Autoregulation of blood flow in the liver. Circulat. Res. 1, 213—221 (1964).

Eias, H.: Functional morphology of the liver. Res. Serv. Med. 37, 26—51 (1953).

Ginsburg, M., Grayson, G.: Factors controlling liver blood flow in the rat. J. Physiol.
(Lond.) 123, 574—602 (1954).

Hanson, K. M Johnson, P. C.: Local control of hepatic arterial and portal venous flow'
in the dog. Amer. J. Physiol. 221, 712—720 (1966).

Koek, N. G,, Hanhnloser, P., Roding, B., Schenk, W. G.: Interaction between portal
venous and hepatic arterial blood flow. An experimental study in the dog. Surgery 72,

414—419 8.972)
Schenk, W. McDonald, J. C, McDonald, K., Drapanas, T.: Direct measurement

of hepatlc blood flow in surglcal patlents With related observations on hepatic flow
dynamics in experimental animals. Ann. Surg. 156, 463—471 (1962).

Szabé, G., Jakab, F., Magyar, Z.: The effect of acute cholestasis on liver circulation.
Acta Med. Acad. Sei. Hung. 31, 231—241 (1975)

Takeuchi, J., Kubo, T., Tone, T., Takada, A., Kitagawa, T., Yoshida, H.: Autoregula-
tion and interaction between two vascular systems in dog liver. J. appl. Physiol. 27,
77—82 (1969).

Gy. Szabé 1 Natl. Inst, of Traumatol., H-1430 Budapest, Mez6 Imre
Magyar j ut 17., Hungary

F. Jakab Second Dept, of Surgery, Semmelweis Univ. Med.
School, H-1203 Budapest, Baross u. 23/25., Hungary

Acta Medica Academiae Scientiarum Hungaricae 31, 1974



Acta Medica Academiae Scientiarum Hungaricae, Tomus 31 (3—4J, pp 251—255 (1974)

COMPLICATIONS OF POLYCYTHAEMIA VERA AND ITS
ASSOCIATION WITH NON-HAEMATOLOGICAL DISEASES

Gy. Nagy

FIRST DEPARTMENT OF MEDICINE, UNIVERSITY MEDICAL SCHOOL, DEBRECEN

Received October 29, 1974

The vascular complications of polycythaemia vera and its association with other
diseases is discussed on the basis of 156 cases observed over 14 years. Of the patients,
48 had had vascular complications of some kind before the start of active treatment.
The frequent occurrence of hyBertensive disease, congestive heart failure, angina pec-
toris, gastric ulcer and of diabetes including diabetoid blood-sugar tolerance curves
in patients with polycythaemia vera has been borne out by the present observations.

Polycythaemia vera (PV) is amenable to therapeutic measures and takes
a protracted course in case of successful treatment. By contrast, inadequate
management in consequence of an erroneous diagnosis involved irreversible
or fatal, mostly vascular, complications [7, 12, 13, 18]. On the other hand,
suitable treatment with regular haematological follow-up results in longer
survival and ensures long-term rehabilitation of those who are still in active
age [5, 7, 14, 15, 21].

While the longer survival has allowed to study the pathological and
clinical features of the process at a closer range, early diagnosis and manage-
ment of the associated diseases have become important. These considerations
have prompted us to study the vascular complications and the types and in-
cidence of associated diseases in patients observed in the period 1959 to 1972.

Material and method

A total of 156 patients with PV were treated and followed up between March, 1959,
to December, 1973. Their average age was 54.1 ﬁears, the lowest age-limit was 17 years. Twelve
patients were between 20 and 30 years of age. The male-to-female ratio was 1.6 : 1.

Al the patients had repeated courses of 2P and/or of cytostatic treatment which resulted
in lasting remission in 90 to 95%. The response to repeated treatment made necessary by re-
currences was practically the same as on the first occasion [12, 14, 15].

The criteria of diagnosis, the therapeutic schemes (<P, cytostatics) the responses ob-
tained, as also the critera and duration of remissions, have been detailed earlier [11, 13, 14].

In addition to routine tests (erythrocyte, Ieucoc%te, platelet counts, haemoglobin,
haematocrit, reticulocyte count, differential count, GAP, bone marrow catology, serum iron,
total iron-binding capacity, etc.), liver and kidney functions, and blood sugar tolerance curves
were studied in every case. Additional investigations such as respiratory studies, blood gas
analysis, gastric radiography, urography, aortography or other examinations were performed
when needed. Although dyspnoea of ever?/ origin may occur in patients with PB, the difficul-
ties of differentiation from secondary polycythaemia required the exclusion of all cases from
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the study in which this possibility could not be ruled out. As regards the complications, the
patients were regarded as hypertensive if systolic pressure persisted over 160 mm Hg and dias-
tolic pressure over 90 mm Hg. Thrombosis or thromboembolic episodes were qualified as
vascular complications as also those manifestations which were in a causal connexion with the
rheological and haemodynamic disturbances related to the primary disease. In contrast, all
conditions were qualified as “associated”, which, though being more frequent in PY patients
than in the age-matched general population, bear no certain relationship with the primary
disease. For obvious reasons, the “accompanying” conditions showed a fairly close relation-
ship with the duration and stage of PV, while in the case of “associated” conditions these re-
lationships were less definite.

Results

The vascular complications were divided into four groups, a) cerebro-
vascular crises associated with parolysis; b) extremital thrombosis associated
with embolism; ¢) myocardial infarction; d) haemorrhages (Fig. 1). Vascular

g|(15) Cerebrovascular
crisis

Number of cases AN (14) Extremital thrombosis

O (12) Myocardial infarction

|18j (7) Haemorrhages of
various sites

15 -

10 -

0J

Fig. 1. Common acute complications of PV

complications of some kind occurred in 48 of the 156 cases (31%), before ad-
mission i.e. the start of active therapy. They included cerebrovascular crises
in 15 cases (10%) and acute myocardial infarction in 12 cases (8%). In anumber
of patients these conditions had directed attention to the possibility of PY.
On the other hand, in those patients who had adequate active treatment aifd
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regular haematological follow-up, the incidence of vascular complications was
only 2% (3 cases).

The “accompanying” conditions included, in addition to the acute vas-
cular complications, hypertensive disease in 63 cases (40%), congestive heart
failure in 60 cases (39%), angina pectoris in 58 cases (37%) and peripheral
arterial disease in 17 cases (11%) (Fig- 2). Their incidence began to rise after

B (63) Hypertensive disease
Number of cases
|T|](60) Congestive heart
70 -, failure
O (56) Angina pectoris

Fig. 2. Incidence of chronic accompanying vascular diseases in PY

a history of PY of 3to 4 years, and they were practically always present, though
of variable severity, after a duration of 7 to 8 years. The observation that the
remissions of PV went hand in hand with an improvement of the complications
seems to confirm their relation to the primary disease.

The incidence of “associated” diseases is shown in Fig. 3. The most fre-
quent “associated” conditions were diabetes in 35 cases (23%) and peptic
ulcer in 28 cases (18%). It was, however, only in the case of peptic ulcer that
a parallelism between its clinical course and that of PY was observed; the ex-
acerbations coincided in most patients with the recurrences of PV. Chronic
hepatitis was found in 17 cases (11%), chronic renal disease with diffuse paren-
chymal lesion (chronic nephritis, chronic pyelonephritis, chronic interstitial

8* Acta Medica Academiae Scientiarum Hungaricae 31,1974



254 NAGY, GY.: COMPLICATIONS OF POLYCYTHAEMIA VERA

Ll.t35) Diabetes

Number of cases B (28) Peptic ulcer

]
0 ED 07) Chr. hepatitis
O (16) Chr renal disease
L, (15) Lithiasis
20 L (8) Solid tumours
N (6) Autoimmune diseases
20 -

10

Fig. 3. Common association of PY with other diseases

nephritis) in 16 cases (10%). These two conditions were frequent in patients
with a history of PY of 6 to 8 years or longer. Nephrolithiasis and cholelithiasis
occurred in 15 cases (10%).

Discussion

In chronic diseases which are amenable to therapeutic measures, survival
and working capacity of the patient greatly depend on secondary diseases.
Lawrence [7],in along-term follow-up of 231 PV -patients found an associa-
tion between PY and hypertensive disease in 50%. Of our 156 patients, 63(40%)
were hypertensive. According to Doering and W enker [4] and to Matiza [9]
the renal pressor mechanisms stimulated by the renovascular lesions are closely
involved in the pathogenesis of hypertensive disease. Loginov [8] believes
that nervous mechanisms also had a part in eliciting the hypertensive disease
accompanying PY.

Lawrence [7] found a high incidence of congestive heart failure (34%)
and of angina pectoris (16%) in PV.

Rosenthatl and Bassen [16] and Tinney et al. [20] estimated the in-
cidence of peptic ulcer in PV at 10 to 20%. They attribute the high susceptibil-
ity to peptic ulcer in PV to the decreased velocity of blood flow and to throm -
bosis of the small vessels of the gastric mucosa.
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The cause of the high incidence of chronic hepatitis in PY is unclear.
On the evidence of microscopic studies, Sohva1 [17] found fatty degeneration,
Mosse [10] and Loginov [8] accumulation of destruction products of erythro-
cytes and consecutive fibrosis of the liver.

In the literature available we could find no indication of any close asso-
ciation of PY with diabetes. Yet, in 15 of the present 158 cases we either found
a diabetoid blood sugar tolerance curve or, in 20 patients, manifest diabetes
requiring treatment and a dietary regimen.

Some renal diseases, in the first place certain renal tumours, are associat-
ed with secondary polycythaemia [1, 6, 19]. Detamore et al. observed renal
dislocation and rotation in 21 out of 25 PV -patients [2]. In the literature there
is no evidence of a frequent association-rate of PV with chronic glomerulo-
nephritis or chronic pyelonephritis.
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F. Rényi-Vamos, A. Babics: Anuria. Therapeutic Experiences. Publishing House of the Hun-
garian Academy of Sciences, Budapest 1972. 199 pages.

The subject is introduced by a historical review and terminological definitions, then
the theoretical and practical problems of acute anuria are discussed. The book contains six
chapters. In the first the disorders of fluid and electrolyte metabolism and their various clin-
ical aspects are outlined.

The second and third chapters deal with then pathological, pathophysiological and
pathogenetic issues. This part deserves particular attention; it is integrating the results of
animal studies with experience derived from clinical observations.

The fourth chapter discusses the clinical aspects of anuria, the clinical features of its
successive phases and the consecutive biochemical abnormalities. Questions of prognosis and
of lethality are presented in the light of the authors’ personal observations confronted with
published evidence.

The fifth chapter gives a comprehensive review of the management of acute anuria,
including the chances of therapy. The tasks connected with the treatment of the initial lesion
and with the subsequent phases of anuria are described in detail. The indications and contra-
indications of extrarenal detoxification, the possibilities of haemodialysis, peritoneal dialysis,
intestinal dialysis and of exchange transfusion are also discussed.

In chapter six the patient material treated for acute anuria at the Artificial Kidney
Unit, Department of Urology, Semmeweis University Medical School, Budapest, is reviewed
the cases being grouped on the basis of aetiology. The observations summed up here offer
valuable practical information.

This book is actually a clinical study. The personal observations, some of which are
new and highly relevant, have added to the data published in the literature and represented
here in a list of 247 references. All statements express a well-balanced, uniform attitude. The
fact that the discussions of the various clinical situations are mirorring the authors’ personal
observations, greatly enhance the book’s value. Clear arrangement, concise presentation of the
individual subjects, in particular of the disorders of fluid- and electrolyte metabolism as well
as of the pathogenetic problems, give the book a structural consistency which helps the student
to see the widely involved aspects.

In dealing with the diagnostic questions posed by acute anuria, the authors stress the
advantages of surgical biopsy requiring exposure of the kidney over those of needle biopsy.
Attention must be drawn to the observation that renal biopsy of the reveals microscopic signs
of an earlier lesion which would seem to suggest that preexisting damage to the kidney might
play a part in the production of shock-kidney.
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The diagnostic importance of instrumental urological examinations in acute anuria is
emphasized and convincingly illustrated by individual observations.

The primary importance of competent, experienced handling is underlined by deterrent
examples to the contrary.

It is a particular merit of the book that the possible complications are described with
an exemplary objectivity and openness. This will be highly valued by the student ofthe question
since he must be aware of the complications he has to face.

The case reports are instructive and should help to avoid the pitfalls involved at the
management of acute anuria.

In sum, the book outlines the relevant facts of pathophysiology, pathology and patho-
genesis, it presents observations of an extensive patient material in a clearly arranged form,
and indicates the basic lines of conduct in the management of acute anuria on the basis of
these observations. It offers, therefore, valuable aid in the university studies of the under-
graduate as well as in postgraduate training.

J. Pintér

Autoimmun betegségek. (Autoimmune diseases) Editor: Gy. Petranyi. Akadémiai Kiado,
Budapest 1974. 434 pages.

This book contains the contributions of 16 authors who have been engaged in the study
of the various pathogenetic, diagnostic and therapeutic aspects of autoimmune diseases for
many years. The editor has written most of the chapters. There are three main sections; 1.
general aspects; Il. the autoimmune syndromes; and Ill. laboratory diagnostics.

I. The general section gives a clear, concise outline of the basic facts concerning the
autoimmune syndromes. The recent advances in this field receive thorough consideration.
The discussions are centred on the individual types of immune reaction and on the various
theories of pathogenesis.

Il. The second part covers the individual autoimmune syndromes. Gy. Petranyi gives
an exhaustive review of systemic lupus erythematosus presenting its various aspects in the
light of personal observations. Then the monosystemic, organ-specific syndromes are discussed.
Scleropathy, dermatomyositis, pemphigus and the Moschcowitz-syndrome are dealt with by
L. Szodoray. The contribution by K. Kiraly represents a novel approach to the autoimmune
implications of the various types of vasculitis which still form a highly controversial issue.
Numerous excellent illustrations add informative value to the descriptions. In the chapter
on the immunohaematological involvement of autoimmunity there is a contribution by Zs.
Holldn on the autoimmune disturbances erythropoiesis, and by E. Kelemen on those of the
leukopoietic and thrombopoietic systems. The latter author gives due emphasis to the diffi-
culties in ascertaining the autoimmune origin of thrombocytopenia or of granulocytopenia in
a given case, owing to the uncertainty of demonstration of specific antibodies. The relevant
facts of immunoendocrinology are presented by Gy. Petranyi, particularly as concerns auto-
immune thyroiditis and Graves’ disease. The autoimmune diseases of the serous membranes,
lung, heart, large vessels, kidney and digestive organs are discussed by the same author. S. Dan
describes the autoimmune diseases of the liver, in particular their well-known forms but gives
no sharp definition of the laboratory and pathohistological diagnostic criteria of the individual
syndromes. Section Il further includes the autoimmune diseases of joints, bones, muscles,
connective tissue, nervous system (A. Szobor) and of the eye (B. Albert). A chapter is devoted
to the relationships of the autoimmune syndromes and immune deficiency (L. Schongut and
I. Rényi), a further chapter deals with the connections between these syndromes and malig-
nant disease (Gy. Szegedi). It is convincingly shown in both chapters that the prevalence of
the two last-named conditions increases in proportion to the duration of primary immune
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deficiency. The autoimmune and malignant syndromes associated with immune deficiency
might show some light on the pathoinechanism of these conditions.

Section 111 is devoted to laboratory diagnostics. R. Backhausz deals with the structure
of immunoglobulins, the relationships between antibodies and immunoglobulins, the properties
and classification of paraproteinaemias, then the immunochemical procedures for the demon-
stration of immunoglobulins and paraproteins are described.

In the closing chapter we find aclear description of the various procedures for the study
of humoral and cellular immunity (J. Bobory) and of those of immunochemistry (E. Berger),
illustrated by numerous instructive graphs.

A. Patakfalvi

L. Haranghy, K. Szemenyei: Pathology of Tuberculosis in Old Age. Publishing House of the
Hungarian Academy of Sciences, Budapest. 210 pages with 66 illustrations.

In the possession of efficient weapons against tuberculosis there is a general tendency
to regard the fight against this disease, at least in the developed countries, as imposing merely
organizational tasks. Convincing evidence against this belief is furnished by this book in the
form of post-mortem evidence obtained in 200 subjects who had contracted tuberculosis be-
yond the 5th decade. Analysis of this material reveals that grave forms of tuberculosis, often
of fatal outcome, are by no means uncommon in the aged even in our days; that these tuber-
culous changes are generally of utmost severity and tend to assume exudative-caseous features;
that their clinical course is often atypical. It is due to the atypical clinical features in the elderly
on the one hand, and to the prevailing tendency on the other, to dismiss the possibility of tu-
berculosis as being non-existent in our days, that the process remains undetected in many
cases, the more so as in this period of life tuberculosis is often masked by other diseases.

The subjects discussed in the framework of 9 chapters include the incidence of tubercu-
losis in the aged, its clinical aspects, its pathological features, the extrapulmonary forms af-
fecting the lymph nodes, the spleen, the bone marrow and the kidney, other diseases associated
with tuberculosis in the elderly, and the various factors affecting tuberculosis in the aged.

The text is made still more convincing by many illustrations and microphotographs.
An exhaustive bibliography is a further asset of the book.

The interest of the monograph is by no means confined to physicians engaged in the
fields of tuberculosis or of geriatrics. It will be valued by all those desirous to keep abreast
of the advances in medicine. In fact, the book fills a long-felt gap.

I. Foldes

Symposium on gastrin and its antagonists (Vol. 3. of the Proceedings of the First Congress of the
Hungarian Pharmacological Society, Budapest 1971.) General editor, J. Knoll; Editors
.1 Borsy and Gy. Mézsik. Publishing House of the Hungarian Academy of Sciences, Budapest
1973. 153 pages.

The volume comprises the papers delivered at a section of the First Congress of the
Hungarian Pharmacological Society, held with the participation of many internationally
known experts. Although the full text of the papers has been published with a delay of two
years, they are still timely. It is still unclear which physiological mechanism, more precisely
which substance, inhibits the effect of gastrin, the hormone stimulating hydrochloric acid
production during the autoregulation of gastric hydrochloric acid secretion. Accordingly, it is
still a most timely and at the same time challenging task for pharmacologists to synthesize
some antigastric compound that would exert a therapeutic effect on gastric hypersecretion
or peptic ulcer. The importance of further investigations in this field isunderlined by the failure
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of reducing gastric hydrochloric acid secretion through the inhibition of the regulating nerve
by anticholinergic drugs, due mainly to their undesirable side effects.

Gastrin is a polypeptide hormone consisting of 17 amino acids. It is isolated from the
mucous membrane of the stomach. Its synthetic analogue, pentagastrin, contains only 5 amino
acids. Gastrin stimulates hydrochloric acid secretion by inducing the histidine-decarboxylase;
thereby it causes histamine accumulation in the gastric mucosa. Histamine participates in the
secretary response of the stomach via cyclic AMP. Histamine and pentagastrin, as immuno-
suppressive agents inhibit the transport ATP-ase (ATP —ADP) system isolated from the gastric
mucous membrane. Gastrin also stimulates the peristaltic movements of the small intestine.
Besides its other gastrointestinal achives, the caerulein isolated from the skin of the frog Hyla
caerulea exerts similar effects.

Under physiological conditions, the hydrochloric acid secretion stimulating effect of
gastrin is inhibited by bulbogastrone, the polypeptide produced in the duodenal bulb upon
the effect of hydrochloric acid. 2-pyridyl-thioacetamide and 3,4,6,7-tetraethoxy-I-benzyl
1,2,3,4-tetrahydroisoquinoline (BFT) inhibit enhanced hydrochloric acid secretion and the
development of experimental gastric ulcer by their antigastria effect and not by some anti-
cholinergic mechanism. On the other hand, in clinical practice, BFT failed to prove more effec-
tive than a combination of traditional anticholinergic and spasmolytic agents. Proglumine
CR 242, also an antigastria substance, accumulates in the gastric mucous membrane and has
trophic, antisecretory and antispastic effects.

It is regrettable that the volume fails to give information on the effect of antigastria
compounds on gastrin release and concentration.

The illustrations are clear and demonstrative. The volume will be of use to all those
engaged in investigating the regulation of gastric hvdrochloric acid production.

M. PAPP

Arterial lesions and arteriosclerosis. Edited by H. Jellinek. Publishing House of the Hungarian
Academy of Sciences, Budapest 1974. 331 pages with 433 illustrations.

Research into the pathogenesis of arteriosclerosis has been expanding considerably in
the past 15 years. This book gives a good account of experimental investigations into the vas-
cular lesions and model arteriosclerotic changes carried out in the Editor’s institute in the
past decade.

The book is divided into eleven chapters written by nine authors. It is introduced by a
short review of the structure and cellular elements of the mammalian arterial wall. In the
following chapter the aortic response to various injuries is discussed with special regard to the
submicroscopic structure of the elastic fibres of the aorta and the smooth muscle nature of the
cellular elements of intimai proliferation and the role of these cells in the production of elastic
fibres. The next chapter deals with the development and ultrastructure of arteriosclerotic
lesions. In the following four chapters, various aspects of experimental vascular lesions are
dealt with: acute vascular lesions induced by experimental hypertension, the formation and
ultrastructure of subendothelial fibrinoid and the histochemistry of acute vascular lesion
followed by the morphological demonstration of their common outcome, the chronic prolifer-
ative intimai lesions with hyaline degeneration of the arterial wall. An interesting chapter is
devoted to the ultrastructural phenomena of the transport process across the vascular wall,
and the conclusion is reached that the pathologically altered transport process of plasma sub-
stances through the vessel wall plays the primary role in the development of vascular changes
including arteriosclerosis. Changes in human vascular diseases and arteriosclerosis are compared
morphologically with similar changes induced experimentally in animals. An appendix de-

Acta Medica Academiae Scientiarum Hungaricar 31, 1974



RECENSIONES 261

scribes the most important methods used. 245 excellent black-and-white, mostly electron
microscopic pictures and 188 colour figures accompany the book.

The monograph offers a wealth of information on the recent progress of vascular patho-
logy with a unifying attitude concerning the development of arterial lesions. Its basic idea is
that “the tissue characteristics of vascular changes depend on the degree and duration of the
injury and on the structure of the vessel wall, but do not depend on the nature of the injury”.
Supplemented with the most recent data in the literature (a comprehensive bibliography of
40 pages) the book will be of value for all those who are interested in the pathomechanism of
vascular lesions in general and in arteriosclerosis in particular.

G. Romhanyi
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RENIN, ANGIOTENSIN UND ALDOSTERON IN DER
KLINISCHEN DIAGNOSTIK

H. P. WOLFF

I. MEDIZINISCHE UNIVERSITATSKLINIK, MAINZ, BUNDESREPUBLIK DEUTSCHLAND

Abkilrzungen: PRC = Plasmareninkonzentration
ASR = Aldosteronsekretionsrate
PAC = Plasmaaldosteronkonzentration

Bestimmungen von PRC u./o. ASR 0. PAC sind zweckmdRig bzw. notwendig:
1. Bei Verdacht auf renovaskuldre Genese eines Hochdrucks (Nieren-
arterienstenose, »kleine« Niere entziindlicher, vaskulédrer, oder hypoplastischer
Genese). Erhdhung der PRC im Nierenvenenblut und Abnahme der Plasma-
durchstromung (m J-Hippuran-Clearance) der befallenen Niere werden als
Beurteilungskriterien der Hochdruckgenese und der Indikation zur chirur-
gischen Therapie (Revaskularisation bzw. Nephrektomie) betrachtet.

2. Zur Differentialdiagnose der hypokalidmischen Hypertonien: 1. Hy-
pertonie mit sekunddrem Aldosteronismus (bei fortgeschrittener oder maligner
Hypertonie, renovaskuldrer Hypertonie, »kaliumverlierenden« polyurischen
Nephropathien sowie bei Langzeittherapie mit Diuretika) = periphere PRC
sowie ASR 0. PAC erhdht, 2. primdrer (M.-Conn) oder pseudoprimérer Aldo-
steronismus = PRC erniedrigt, ASR 0. PAC erhdht. 3. Mineralokortikoid-
hypertonie ohne Aldosteronismus (11-, 17- o. 18-Hydroxylasemangel = PRC
erniedrigt, ASR u. PAC normal DOCSR erhdht. 4. Pseudomineralocorticoid-
syndrome.

3. Zur Differentialdiagnose des priméaren (M.-Conn) und pseudopri-
méren (Hypertonie mit bilateraler Nebennierenrindenhyperplasie) Aldoste-
ronismus: Gemeinsam ist die Suppression der PRC und die Erh6hung der ASR
und PAC. Seitenlokalisation und Darstellung des (r) solitdren (r) Adenome (s)
durch seitengetrennte Bestimmung der PAC im Nebennierenvenenblut, Ne-
bennieren-Arterio-o.-phlobographie sowie Nebennierenszintigraphie mit 13-
Jod-cholesterol.

4. Zur Abgrenzung der »hyporenindmischen Hypertonie« (PRC ernied-
rigt, ASR und PAC sowie Gesamtkdrperkalium normal) von der unkompli-
zierten »essentiellen« Hypertonie (PRC und ASR normal) und dem normo-
kalidmischen Stadium eines primaren Aldosteronismus PRC (niedrig) normal,
ASR (leicht) erhoht und Gesamtkdrperkalium (madssig) erniedrigt.
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ENZYMMUSTER AM NEPHRON

U. C. Dubach, U. Schmidt

MEDIZINISCHE UNIVERSITATS-POLIKLINIK, DEPARTMENT FUR INNERE MEDIZIN,
KANTONSSPITAL BASEL, SCHWEIZ

Mit Hilfe der quantitativen Histochemie, der sogenannten Lowry Tech-
nik, gelang es aus Nierengewebeschnitten anatomisch abgrenzbare Abschnitte
des Nephrons zu isolieren und an diesen Strukturen Enzymanalysen auszu-
fihren. Die mit dieser Technik erstellten quantitativen Aktivitdtshistiogramme
von Enzymen vermitteln eine genaue Vorstellung Uber die metabolische Diffe-
renzierung des Nierengewebes. Daruber hinaus geben die Enzymaktivitéts-
muster Auskunft Uber den Funktionstyp dieser Strukturen, ndmlich der so-
genannten Nephronsegmente.

Eigene Untersuchungen mit Hilfe der quantitativen Histochemie am
Nierengewebe der Ratte zeigen quantitative AKktivitdtshistiogramme von
Enzymen aus Glykolyse, Citratcyklus, Hexosemonophosphatshunt, Amino-
sdurestoffwechsel und Membrantransport. Aus ihnen geht hervor, dafl sich
der Aktivitdtswert jedes untersuchten Enzymes innerhalb des proximalen
und distalen Tubulus &ndert. Dariuber hinaus lassen beide Nephrontypen sig-
nifikante enzymatische Unterschiede erkennen. Diese neuen Befunde zur
metabolischen Organisation des Nierengewebes weisen unter anderem auf die
Tatsache hin, daB die subtile Kenntnis der zytomorphologischen Differenzie-
rung und der Zytoarchitektonik, sowie die daraus resultierende exakte ldenti-
fikation des dissezierten M aterials die Grundlage der quantitativen Histoche-
mie am Nierengewebe ist. Die Lowry Technik ist mit der Punktionsmethode
der Physiologen vergleichbar; ihre Anwendung bedeutet einen Fortschritt in
der Erforschung von Zusammenh&ngen zwischen Organstruktur und ihrer
funktionellen Leistungsbreite.

ENZYMBESTIMMUNGEN IM HARN

R. J. Haschen

MARTIN-LUTHER-UNIVERSITAT HALLE-WITTENBERG, INSTITUT FUR KLINISCHE BIOCHEMIE.
402 HALLE, DEUTSCHE DEMOKRATISCHE REPUBLIK

Das Referat enthélt:
1. eine kritische Ubersicht der bislang hauptsdchlich herangezogenen

Enzyme,
2. Bemerkungen zur Methodik, zur Beeinflussung von Enzym aktivitdten
durch zelluldre Harnbestandteile und zum Problem des Bezugssystems,
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3. diagnostische Ergebnisse.

Eigene Untersuchungen beziehen sich vorwiegend auf Lysozym = Mura-
midase (3.2.1.17), [/1-Glucuronidase (/S-D-Glucuronid-glucuronohydrolase,
3.2.1.31) und Alaninaminopeptidase (L-Alanyl-peptidhydrolase, AAP, 3.4.1.-)
samt Isoenzymen. Die verschiedenen Nierenerkrankungen bzw. Funktions-
storungen (glomeruldre, tubuldre Lé&sion, tubul&re Degeneration) lassen sich
durch unterschiedliche Enzymmuster charakterisieren. An weiteren Anwen-
dungen werden besprochen: a) Erkennung und Therapiekontrolle der begin-
nenden Transplantat-Rejektion, b) typische Exkretionsmuster nach Injektion
von Amidotrisoate-Yerbindungen als Funktionstest, c) Erkennung von Tubu-
lusschaden bei Cholestase, durch Tuberkulostatika, usw.

NEPHROTIC SYNDROME

M. MILTENYI

SECOND DEPARTMENT OF PAEDIATRICS, SEMMELWEIS UNIVERSITY MEDICAL SCHOOL,
BUDAPEST, HUNGARY

The term nephrosis, first used in 1905 by von Miller and considered to
represent a pathological-clinical entity, is to-day a quantitative expression
for gross proteinuria, hypoproteinaemia and hypercholesterolaemia.

The classification of the nephrotic syndrome (NS) is based, beside the
clinical picture, on chemical and immunochemical methods as well on histo-
logy. The chemical and immunochemical methods differentiate

1. Benign proteinuria and proteinuria due to a pathologic process;

2. Glomerular and tubular proteinuria;

Secondary and primary, idiopathic, genuine NS.
n the case of idiopathic NS, renal biopsy may révérai
Minimal change disease;

Focal sclerosis;

Membraneous nephropathy;

Proliferative

or mesangial

or endo-extracapillary

or membranoproliferative glomerulonephritis;
Microcystic renal disease;

Diffuse mesangial fibrosis.

BN w
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THE MECHANISM OF MASSIVE PROTEINURIA IN
NEPHROSIS

A. Fischer, A. Polner, L. Vajda

SECOND DEPARTMENT OF MEDICINE, SEMMELWEIS UNIVERSITY MEDICAL SCHOOL,
BUDAPEST, HUNGARY

In 70 cases ofthe nephrosis syndrome the urinary proteins were investi-
gated by gel filtration, electrophoresis and immunodiffusion. Gel filtration on
Sephadex G200 revealed only albumin and proteins of low molecular weight.
Paper electrophoresis showed alpha —1 and beta globulins of high molecular
weight. In our ultracentrifugal studies in 1954 we found that urinary proteins
in nephrosis consisted chiefly of low molecular weight protein; gamma globulin
isolated from urine was also of low molecular weight. Chromatography and
immunological methods showed, however, no close correlation between mo-
lecular weight and urinary excretion. IgM was never found in the urine, alpha-2
macroglobulin with nearly the same molecular weight was frequently identified
and so were gamma-globulin and Coeruloplasmin. IgA was always absent.

A semi-quantitative method using urine concentrates revealed the con-
stant presence of albumin, transferrin, alpha-1 glycoprotein, and alpha-1
antitrypsin. 1gG, beta-2 glycoprotein and haptoglobin were frequently present
at lower concentrations. It seems that urinary proteins up to a molecular weight
of 100 000 are excreted in an unchanged form, while proteins with a higher
molecular weight undergo during urinary passage a transformation without
a change in their electrophoretic mobility and immune-specifity. A strong
immuno-precipitation with Fc and F” antibodies was found in nearly every
case of nephrosis, suggesting an enzymatic decomposition of high molecular
proteins during renal passage. In summary, the concept of “selective protein-
uria” seems to be correct, but its mechanism is not a simple molecular sieving
but presupposes an enzymatic transformation of globulin.

THE BACTERIOLOGY OF PYELONEPHRITIS

M. Pinteér

COUNTY HOSPITAL, GYULA, HUNGARY

Acute and chronic pyelonephritis are of bacterial infections. In most
cases some factors stimulate the bacteria in the urine to grow and to invade
the tissues of the kidneys. The most important predisposing factors are preg-
nancy, diabetes, congenital abnormalities of the urinary tract and disturbances
of micturition.
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In the overwhelming majority of cases, pyelonephritis is caused by mem-
bers of the family Enterobacteriaceae. E. coli generally accounts for more
than 80% of uncomplicated cases, whereas Proteus, enterobacter, enterococci
and P. aeruginose are more likely to be found in patients who have had a pre-
vious infection. The strains of E. coli are divided into a number ofserotypes on
the basis of their O-antigen, but most of the strains cultivated from the urine
of pyelonephritic patients belong to a small proportion of these serotypes.
Filterable forms of bacteria (L-forms, protoplasts, mycoplasma) may play
an aetiological role.

According to large scale survey, a certain proportion of the population
harbours bacteria in the urinary tract without symptoms. Patients with asymp-
tomatic bacteriuria run a great risk of developing acute urinary tract infec-
tions and pyelonephritis.

The bacteria causing pyelonephritis and bacteriuria are easy to cultivate,
but the diagnosis meets with difficulties. To overcome them, suitable methods
and a good organization are necessary. The more important steps of bactério-
logie diagnosis are as follows.

1. Collection of urine under comparatively sterile circumstances. The
middle-stream urine is acceptable if the patients and nurses are pre-educated.

2. Quick transport of the urine to the laboratory. Cooling is necessary
before inoculation.

3. The urine of the pyelonephritic patient must be inoculated onto a
suitable medium. The significance of bacteriuria can be proved with quan-
titative or semi-quantitative counting methods. A count of 100 000 per ml of
urine seems to be acceptable for separating significant and non-significant
bacteriuria.

4. In screening surveys, the nitrate reduction or TTC test may be re-
commended. The coincidence of a positive reduction test and cultivation may
reach 85—90%. Positive results should be checked by subsequent cultivation
of the urine.

5. Microscopic analysis of the sediment (leukocytes, casts, Addis count)
may furnish important data but is not sufficient for the diagnosis of pyelo-
nephritis or symptomless bacteriuria.

AUTOMATION AND COMPUTERIZATION IN CLINICAL
CHEMISTRY

M. Rubin

WASHINGTON
Abstract not submitted.
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METHODS OF GFR DETERMINATION

Gy. Molnar

BUDAPEST

Abstract not submitted.

DIFFERENTIAL DIAGNOSIS IN URAEMIC
EMERGENCY

O. M. Wrong

UNIVERSITY COLLEGE HOSPITAL MEDICAL SCHOOL, MEDICAL UNIT, LONDON, GREAT BRITAIN

Abstract not submitted.

LABORDIAGNOSE BEI PYELONEPHRITIS

H. Dutz

BERLIN, DEUTSCHE DEMOKRATISCHE REPUBLIK

Zusammenfassung nicht erhalten.

PLASMA RENIN ACTIVITY AND ACUTE RENAL
FAILURE

M.Mydiik,J. Langos,J. Novotny, P. Bra2icek, K. Derzsiova, P. Melnigak

FIRST DEPARTMENT OF MEDICINE, SCHOOL OF MEDICINE, P. J. SAFARIK UNIVERSITY, KOSICK
DEPARTMENT OF MEDICINE, MILITARY HOSPITAL, BRATISLAVA; DEPARTMENT OF PHARMACOLOGY
SLOVAK ACADEMY OF SCIENCES, BRATISLAVA, CZECHOSLOVAKIA

Plasma renin activity has been studied by means of Boucher’s modified
method in 40 patients in various stages of acute renal failure.

1. Plasma renin activity was increased in the anurie stage and decreased
in the polyurie and convalescent stages.

2. The highest increase in plasma renin activity was found in patients
with poor prognosis or fatal outcome after crush syndrome or dimethyldipy-
ridium poisoning.

3. An increase of plasma renin activity was observed also after haemo-
dialysis.
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4. No correlation was found between plasma renin activity and blood
pressure, sodium and potassium level in serum and urine during the various
stages of acute renal failure.

RADIOIMMUNOLOGISCHE BESTIMMUNG DER
PLASMA-RENIN-AKTIYITAT

E. Tvrzicka, R. Tomasek, M. Chytil

NEPHROLOCISCHE ABTEILUNG, MEDIZINISCHE POLIKLINIK, KARLS UNIVERSITAT, PRAG,
TSCHECHOSLOVAKEI

Zusammenfassung nicht erhalten.

RADIOIMMUNOASSAY FOR ALDOSTERONE IN HUMAN
PLASMA

E. Graz, E. Fodor, R. Kiss, M. Péteri

SECOND DEPARTMENT OF MEDICINE, SEMMELWEIS UNIVERSITY MEDICAL SCHOOL,
BUDAPEST, HUNGARY

A simple radioimmunoassay for the measurement of aldosterone in hu-
man peripheral plasma was elaborated. 10 ml plasma with :H-aldosterone
(5000 dpm 20 pg) was extracted with dichloromethane. After purification,
a single paper chromatography (E2B) was carried out. After elution of the
aldosterone spot in methanol and filtration through glass-wool, aliquots were
taken for the recovery of :iH-aldosterone and radioimmunoassay. Either an
antialdosterone serum from rabbits with an antibody titre of 1:12 000 or
sheep antiserum (batch 088, received as a gift from the National Institutes
cf Health, Bethesda Md.) with an antibody titre of 1 : 450 000 was used. Sam-
ples and standards were incubated at 4 °C for 24 hrs with the diluted antisera.
For the separation of bound and free aldosterone, dextrancoated charcoal was
used.

Accuracy of the method:

Recovery of added unlabelled aldosterone to plasma pools gave a cor-
relation coefficient of 0.986, with a regression equation of Y = 1.102a

Precision of the method:

Replicate analyses of a plasma sample gave a within-assay variation
of 6.5%, and between-assay variation of 11.7%.
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Sensitivity of the method was estimated from twice the SD of the zero
point; the theoretical limit of detection was 14—16 pg.

Specificity of the test depends on the preparation of a sufficiently puri-
fied extract for assay and on the properties of the antiserum. The cross-reaction
of different steroids with aldosterone antibodies was calculated according to
Abraham (1969).

3H-aldosterone recovery added to plasma pools was 71+4.9% (n = 20).

Plasma aldosterone value for normal supine subjects was 8.2+4.6 ng/100
ml, and after 4 hrsinthe upright position and after 80 mg furosemide, 26 + 8.2
ng/100 ml.

DER EINFLURR ENDOGENER UND EXOGENER
FAKTOREN AUF DIE ERGEBNISSE VON
SERUMKREATININBESTIMMUNGEN

G. Stotze, H. J. Tredt, H. J. Thiele

INSTITUT FUR KLINISCHE CHEMIE UND LABORATORIUMSDIAGNOSTIK DES
BEZIRKSKRANKENHAUSES SCHWERIN, DEUTSCHE DEMOKRATISCHE REPUBLIK

1970 wurden in einem Screening 2728 und 1973 im Re-screening der
gleichen Stichprobe 1523 Kreatininbefunde erstellt und hinsichtlich méglicher
EinfluBfaktoren statistisch ausgewertet.

Die Werte wiesen einen hochsignifikanten Geschlechtsunterschied von
15—20% in jeder Altersklasse auf und zeigten bei M&nnern und Frauen einen
Anstieg mit zunehmendem Alter.

Im Screening 1970 wurde ein signifikanter Anstieg der Kreatininwerte
um die Mittagszeit beobachtet. Durch gesonderte Untersuchungen und sta-
tistische Vergleiche konnte wahrscheinlich gemacht werden, dal dieser An-
stieg nicht auf die endogene circadiane Rhythmik, sondern auf die kérperliche
Aktivitdt der Probanden zurickzufihren ist. Erkrankungen wie Diabetes,
Adipositas, Hypertonie usw., die sekundédre Lé&sionen der Nieren hervorrufen
kénnen, bewirken eine statistisch signifikante Erhéhung der Kreatininwerte
gegenliber denen der diagnosefreien Probanden. Daraus ergeben sich wichtige
SchluBfolgerungen fir die klinische Interpretation von Kreatininbefunden
sowie fur die Erstellung von Referenzbereichen.

LITERATUR

G. Stolze, H. J. Thiele, Hedi Friedmann, H. J. Tredt, Jutta Stolze und Inge Linden:
Dtsch. Ges.-Wes. 29, 193 (1974).
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EMPFINDLICHKEIT UND SPEZIFITAT DER
TESTPARAMETER IM NEPHROPATHIESCREENING

G. Stotlze, H. J. Tredt, H. J. Thiele

INSTITUT FUR KLINISCHE CHEMIE UND LABORATORIUMSDIAGNOSTIK DES
BEZIRKSKRANKENHAUSES SCHWERIN, DEUTSCHE DEMOKRATISCHE REPUBLIK

Fur das Nephropathiesieb innerhalb des Multiphasenscreening »Stern-
berg ’70« (2908 Probanden) wurde eine umfangreiche Parameterkombination
eingesetzt, um die in der Stichprobe vorhandenen Nephropathien mdéglichst
vollstdndig zu erfassen und durch Kenntnis von Empfindlichkeit und Spezifitit
der einzelnen Parameter das Testprogramm optimieren zu kénnen.

Die groRte Empfindlichkeit wiesen die Parameter Eiwei im Harn mit
39,7% und Kreatinin im Serum mit 36,3% auf. Dem qualitativen Protein-
urienachweis haftet jedoch der Nachteil einer niedrigen Spezifitdt (82%) an,
die durch das Auftreten sogenannter physiologischer Proteinurien, sowie das
hdufige Vorkommen bei anderen Erkrankungen (z. B. Hypertonie und Prostata-
hypertrophie) mit jeweils ca. 24% bedingt ist. Bei semiquantitativer Auswer-
tung der Harneiweifausscheidung und Festlegung eines Schwellenwertes
(60 mg EiweiR/100 ml Harn) und/oder mehrzeitiger Durchfiihrung des Tests
1&4Rt sich die Spezifitdt zur Niere betrdchtlich verbessern, was fir den Nach-
sorgeaufwand von erheblicher Bedeutung ist.

Die Spezifitdt des Serumkreatinins ist mit 92.3% wesentlich héher und
1&4Rt sich wahrscheinlich weiter verbessern. Seine groBe Bedeutung als Screen-
ingparameter wird aufer durch die relativ gunstigen Kennziffern noch da-
durch unterstrichen, dal 24 der insgesamt 102 diagnostizierten Nephropathien
nur mit diesem Symptom im Screening auffdllig wurden.

Aus den Erfahrungen dieses Nephropathiesiebtests, sowie eines 1973
an der gleichen Stichprobe durchgefithrten Re-screening wird eine optimierte
Parameterkombination vorgeschlagen.

ISOTACHOPHORESIS OF URINARY PROTEINS*

V. Braton, K. Uyttendaele, H. Peeters

SIMON STEVIN INSTITUUT VOOR WETENSCHAPPELIJK ONDERZOEK, BRUGGE, BELGIUM

In the last few years isotachophoresis has found application in several
branches of chemistry. In view of the high concentrating power of the method,
isotachophoresis or displacement electrophoresis can usefully be applied for

*This work was supported by a grant from the “Onderling Overlegde Akties” (O. O. A.
Brussel) and in part by Grant no 1206 of Nationaal Fonds Geneeskundig Wetenschappelijk
Oderzoek, Brussel.
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separation, identification and detection of proteins in dilute biological sam-
ples. The aim of the present study was to apply agarose as a supporting me-
dium in isotachophoresis, to allow a further immunological characterization
of the separated and concentrated protein fractions. The simplicity in handling
of this carrier makes the method useful for clinical work.

Isotachophoresis is carried out with a LKB constant current power
supply in a LKB electrophoretic chamber (LKB 2117 Multiphor). 0.8% puri-
fied agarose, A 37 (Ind. Biol. Francaise) containing the leading ion was layered
on clear glass plates (4 cm to 9 cm). As leading electrolyte we used 0.018 M
orthophosphoric acid adjusted to pH 5.5 with the addition of Tris. After géli-
fication, a 2—5 cm part of the gel was cut off an replaced by the terminator gel.
As terminating electrolyte we used 0.04 M glycine, adding tris to pH 8.7. Am-
pholines (LKB) in the pH range 6—8 were introduced as spacers. Voltage was
increased from 300 to 600 V and to avoid Joule heating the current was main-
tained at 8 mA. Reliability of the method was checked with albumin trans-
ferrin solutions. 2 « 10-8 g of each protein and 2 [J1of ampholine were analyzed.
The separated protein bands were identified by immunological analysis, which
proved the sensitivity of the method. Normal urine samples contained traces
of albumin. Orthostatic albuminuria showed distinct albumin and transferrin
lines. Urine samples of nephrotic patients gave eight distinct lines; these were
divided into four main and four minor components. The four main fractions
were identified as albumin, transferrin, 1gG and IgA.

The great advantage of the method is its concentrating power and the
simplicity of handling which makes the technique useful for clinical and ex-
perimental work.

ERFAHRUNGEN MIT NEUEN SCHNELUTESTS ZUR
HARNUNTERSUCHUNG

D. Kutter

PHARMAZEUTISCHE FAKULTAT DER UNIVERSITAT LAUSANNE, SCHWEIZ

Im Laufe der letzten Jahre und Monate wurden mehrere neue Schnell-
tests zur Harndiagnostik eingefliihrt. Ein neuer Teststreifen auf Urobilinogen,
der nicht mehr auf der Ehrlich-Reaktion, sondern auf einer viel spezifischeren
und empfindlichen Diazoreaktion beruht, erlaubt jetzt einen problemlosen
Nachweis und eine halbquantitative Schétzung dieses Pigmentes. Von drei
neuen Streifentests auf Bilirubin erwies sich einer wegen ungenigender Emp-
findlichkeit als vdllig unbrauchbar. Die beiden anderen sind fiur klinische
Zwecke gentgend empfindlich. Besonders interessant ist ein neuer Teststerifen
auf Blut im Harn, der mit Sicherheit Hadmaturien ab 10 000 Ery/ml nachweist
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und dazu noch eine Differenzierung zwischen intakten Erythrozyten und frei-
em H&moglobin erlaubt. Auch Myoglobin wird bereits ab 0.05 ug/ml nach-
gewiesen (Myoglobinurie bei Herzinfarkt). Die Empfindlichkeit eines Test-
streifens auf Vanillinmandelsdure liegt leider bei 20 mg/1, was zur Phaeochro-
mozytomdiagnose nicht ausreicht. Die seltenen Neuroblastome scheinen je-
doch stets erfalRbar.

Bei allen besprochenen Tests wird auf Wirkungsmechanismus und St6-
rungsmdglichkeiten ndher eingegangen.

PROTEINURIE-BESTIMMUNG MIT HILFE VON
PAPIERTEST

V. SVvOBODA

LACHEMA. BRNO, TSCHECHOSI.OVAKEF.I

Man vergleicht einzelne Labormethoden der semiquantitativen Be-
stimmung der Proteine im Harn mit spezieller Hinsicht zur Verwendung der
Papierteste. Es werden die Vorteile des diagnostischen Papiers Albuphan
diskutiert.

THE DIAGNOSTIC SIGNIFICANCE OE ISOTOPE
RENOGRAPHY

B. Tanos, |I. Simé, P. Simon

DIAGNOSTIC ISOTOPE UNIT, FIRST DEPARTMENT OF SURGERY, UNIVERSITY MEDICAL SCHOOL,
SZEGED, HUNGARY

W ithin a six year period, some 1200 isotope renograms were performed
on clinical patients and outpatients. The renograms were obtained by the intra-
venous injection of 131l Na-iodohippurate and its detection by scintillography
and ratemeter-recorders. In the last three years, the “Radionephrograph”
Type MB 7104 of BFK1 has been used. The results showed a high efficiency
of the method to reveal unsuspected unilateral renal failure mostly with normal
blood and urine chemistry.

Unilateral or bilateral ureteral obstruction was also unequivocally in-
dicated even with unaffected tubular function.

The problem of blood supply to the transplanted kidney could also be
succesfully investigated.
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Diagnosis of unilateral or bilateral renal artery stenosis as a cause of
hypertension poses some problems, as quantitatively evaluable data can be
masked by differences in size and/or abnormal site of one or both kidneys.

Attempts at the quantitative evaluation of renal function by graphic
analysis of individual renograms showed a poor correlation with conventional
renal function tests (specific gravity, clearance, urinary N-concentration).

QUANTITATIVE EVALUATION OF THE
ISOTOPERENOGRAM OF PYELONEPHRITIC CHILDREN

S. Koéves, K. Pump

DEPARTMENT OF UROLOGY, UNIVERSITY MEDICAL SCHOOL PECS, AND COUNTY CHILDREN’S
HOSPITAL, PECS, HUNGARY

Isotoperenography was performed on 32 children suffering from acute
and chronic, primary or secondary pyelonephritis. The course of the disease
was followed up and compared with other diagnostic criteria.

Renal function was estimated by the mathematical evaluation of the
second phase of renograms, because in this phase the kidney accumulates
the tracer and the degree of accumulation is in strict correlation with tubular
function. The initial value of the second phase, A, was subtracted from the 3rd

A
minute value and divided by the numerical value of A A This uptake

ratio is independent of the magnitude of the administered dose of the tracer
and gives a figure of 0.5—2.1.

The investigations were carried out with a four-channel equipment (Ne-
phrograph NM 7104 made by EFKI Hungary) in the supine position. 131l
iodohippurate of 0.5 /iCi per kg body weight was given intravenously.

Uptake in the second phase of the renogram as compared to the previous
result for the same child revealed a deterioration of renal function in 9 cases
(in 3 cases on both sides, in 2 cases on the left side and in 4 cases on the right
side).

Among these 9 patients, the progression of pyelonephritis was clinically
evident in 6 cases; in 3 cases there was no sign of deterioration.

In 23 cases, renal function did not deteriorate. In 13 cases there was no
change and in 10 cases an appreciable improvement was seen.

Out of these 23 cases the infection persisted in 4 cases and became inter-
mittent in 6 cases.

It is concluded that the numerical evaluation of the second phase of the
renogram offer more information as to the course of the disease and the effect
or failure of treatment than does a semi-quantitative estimation.
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EINIGE PROBLEME DER HARNSTOFF- UND
KREATININ-BESTIMMUNG

Y. Chromy

LACHEMA, BRNO, TSCHECHOSLOVAKEI

Es werden die Probleme der Harnstoff- und Kreatinin-Bestimmung mit
Hilfe von spektrophotometrischen Methoden, Reaktionsmechanismus und
Standardisierungsprobleme diskutiert. Man fihrt optimale Bedingungen fir
die Harnstoff-Bestimmung durch Diazetylmonoxim und Kreatinin-Bestim-
mung durch die Jaffe-Reaktion an.

EINE MODIFIZIERTE BESTIMMUNG DES KREATININS
IN SERUM UND HARN

E. G. Mittermann

BOEHRINGER MANNHEIM GMBH, MANNHEIM, BUNDESREPUBLIK DEUTSCHLAND

Durch eine Modifikation nach Bernt wurde die Empfindlichkeit des
bisherigen Tests erhdht. Der MeRbereich wurde erweitert. Dadurch ist es mdg-
lich, zwischen 500 und 550 nm in 1 cm-Kivetten zu messen.

Eine kinetische Durchfiihrung der Kreatinin-Bestimmung erspart die
Enteiweillung.

Beide Methoden werden mit dem Verfahren nach Adsorption an Fuller-
erde (Referenz-Methode) verglichen.

A SIMPLE KINETIC, SPECTROPHOTOMETRIC
PROCEDURE FOR CREATININE ASSAY IN THE
PRESENCE OF PROTEIN

I. Marosvari

SECOND DEPARTMENT OF PAEDIATRICS, SEMMELWEIS UNIVERSITY MEDICAL SCHOOL,
BUDAPEST, HUNGARY

The only suitable method for creatinine determination in small serum
samples in the presence of proteins without chromogenes seems to be the kinetic
spectrophotometric procedure. In the paediatric laboratory only small amounts
of serum are available for the evaluation of the GFR, and in the case of renal
failure the disturbing effect of chromogens must also be eliminated. The creat-
inine specific phase of the Jaffé reaction has been employed in Cook’s method.
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These types of creatinine assay e.g. the Galenopharm Kit, etc. are, however,
appropriate for the quantitation of creatinine only above a serum level of
2 mg/100 ml.

Using low concentration of alkaline picrate (Bartels), the assay becomes
suitable for the quantitation of creatinine below of 1.0 mg/100 ml. Using Ver-
satol serum standards and aqueous creatinine standards (Haury, Galenc-
pharm), comparison was made between GFR values obtained by the traditional
method based on the Jaffé reaction (Popper Mandel Meyer) and our modi-
fication.

The new kinetic, spectrophotometiic method yielded somewhat higher
(X — 17 ml/min/1.73 m2 body surface) GFR values in infants and in older
children. Under the age of two years, the Ccreat remains significantly lower
Ok = 48 ml/min/1.73 m2body surface) than Cedtai independently of the meth-
od used for creatinine determination.

MPAMOW CMNEKTPOPOTOMETPUUECKNIA METO[
OMPEAENEHNA KPEATUHWHA BE3
MPEABAPUTE/IbBHOIO OCAXXEHWA BEJSIKA MPOB

M. YHEBAPW, . MEWLITAH, K. EBCT

MEYEKCKOE FTOPHOPYAHOE MPEAMNPUATUE, MEAVUUWHCKUN LEHTP;
MEOVUMHCKUA UHCTUTYT, LEHTPANIbHAA KJIUHUKO-XVUMUYECKASA
NABOPATOPUNA, TIEY, BEHIPUA

CoobLaeTcqd 0 HenmocpeACTBEHHOM CMEKTPOPOTOMETPUYECKOM OMpeaeneHnm
KpeaTMHWHaA B cepyMe 1 Moue 6e3 6eNKOBOr0 OCaXKAEHUA C NPUMEHEHWEM CMEKTPO-
thotomeTpa LKB—7400. OcHOBOI MeToda fiBMieTCA peakums HAdgde, ocHoBaHHas
Ha 06pa30BaHMU MOMEKYNSAPHOrO COEAVMHEHMSI MEXAY KPeaTMHWHOM W MUKPUHO-
BOM KMCNOTO B LLUENOYHOW cpefe. MeLuatolwee BAUSAHWE APYTMX XPOMOFEHHbIX
areHToB: 0efika, KapbormapatHbIX COEAUHEHWIA CHWXKaeTcs fobaBneHVem fofe-
unn-cynbdara u 60pHOI KMNCNOTbI, BbIGOPOM BPEMEHUN M3MEPEHNS MPOObI, HA OCHO-
BaHWM M3YYEeHUS KMHETWKN peakuuy MUKPWUHOBOM KMCNOTbI C BeikamMn 1 KpeaTu-
HWHOM, a TaKXXe BBEeAEHWEM «CNeroi npobbi», T. €. N3MepeHMeM abcopbuum peak-
LMOHHOW cMecu npu K1cnom 3HaveHun pH pacteopa. CofepxaHue KpeaTvHUHA
B Npo6e BblUMCNAETCA U3 pasHULbl U3MepPeHNIA NPo6bl B KUCIOM U LLENOYHONA cpe-
[lax Ha OCHOBaHWM Ka/lMOPOBOYHOM KPMBOM UM Mo Gopmyre.

MeTognueckoe peLLleHue BOMpoca Npu CBOEM MPOCTOM U GbICTPOM 0COpM-
NeHUn obnafaet Hagnexalleid HafeXXHOCTbIO U BbICOKOW CTeneHbl0 YYBCTBUTESb-
HOCTW.
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VERGLEICH VON WERTEN DES GESCHATZTEN
GLOMERULUMFILTRATS DURCH DAS SERUM-
KREATININ MIT DENEN VON INULIN- UND
ENDOGENEN KREATININ-CLEARANCE

A. Polgar, M. Szabs

ZENTRALLABORATORIUM DES STADTISCHEN KRANKENHAUSES SZEGED, UNGARN

Die Werte der endogenen Kreatinin-Clearance, wurden mit verschiedenen
Gleichungen nur aus dem Serum-Kreatinin gerechneten Glomerulumfiltrats
mit der simultan bestimmten Inulin-Clearance verglichen. Die geschéatzten
Werte des Glomerulumfiltrats zeigten im allgemeinen eine gute Ubereinstim-
mung mit der Inulin-Clearance. Die Bestimmung der endogenen Kreatinin-
Clearance wird hochstens in der oberen Hé&lfte des Normalbereiches von Serum-
Kreatinin fur erforderlich gehalten; flr die klinische Alltagspraxis kann man
sich mit der Schéatzung des Glomerulumfiltrats durch das Serum-Kreatinin
begniigen.

EINE EINFACHE PHOTOMETRISCHE METHODE ZUR
QUANTITATIVEN BESTIMMUNG VON PURINE IM URIN

A. Szabs, G. A. Velosy

ZENTRALLABORATORIUM, KOMITATSKRANKENHAUS VON SZOLNOK, UNGARN

Die Untersuchung des Nukleinsdurestoffwechsels, an ihrer biologischen
Bedeutung gemessen, ist — wahrscheinlich aus methodischen Grinden —
ein vernachldssigtes Gebiet der klinischen Chemie. Die Frage ist — unter an-
derem — auch dadurch aktuell geworden, weil in der Therapie der Hyperuri-
kd&mien die enzymhemmenden Stoffe in den Vordergrund getreten sind. Um
den Wirkungsgrad einer solchen Therapie zu kontrollieren, ist eine Bestimmung
der Menge der ausgeschiedenen Purine notwendig.

Eine Methode, die auch fur die alltdgliche Praxis geeignet wdre, steht
noch nicht zur Verfligung.

Mit Hilfe eines koordinationschemischen lonenaustausches haben wir
eine quantitative Purinbestimmung ausgearbeitet, die auch in den klinisch-
chemischen Laboratorien leicht durchzufuhren ist. Das Prinzip unserer Me-
thode ist wie folgt: Die Purine bilden mit Silber-lonen einen wasserunldslichen
Niederschlag. Nach entsprechender Behandlung des Niederschlages geben wir
zum Rest einen Kupfer-Komplex, aus dem die Silber-lonen des Purin-Kom-
plexes dquivalente Kupfer-lonen freisetzen. Die freigesetzten Kupfer-lonen
sind dann photometrisch zu messen.

Die Methode ermdéglicht auch die Abtrennung verschiedener Purinbasen.
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KONDUKTOMETRISCHE KONTROLLE DER
ELEKTROLYTKONZENTRATION DES URINS

Z. Zotiner, K. Jahrig, D. Margies

UNIVERSITATS-KINDERKLINIK, GREIFSWALD, DEUTSCHE DEMOKRATISCHE REPUBLIK

Vergleichende Untersuchungen der elektronischen Leitfahigkeit, der
kryoskopisch bestimmten Osmolalitdt und der lonenkonzentration des Urins
zeigten eine gute Korrelation dieser Parameter. Leitfdhigkeitsmessungen kén-
nen anstelle von oder besser in Kombination mit der Osmometrie zur Erm itt-
lung der renalen Konzentrationsleistung angewandt werden. Die elektrische
Leitfahigkeit ist reprasentativ fir die mit dem Urin ausgeschiedene Elektro-
lytmenge. Normalwerte flir verschiedene Altersgruppen bei Kindern wurden
ermittelt. Ein signifikanter Anstieg der Harnelektrolytkonzentration bis zum
Ende des ersten Lebensjahres wurde registriert. Ubereinstimmend damit
fanden wir im morgendlichen Nichternurin unter altersgerechter Erndhrung
einen konstanten Leitwert um 2,4 «10~2 Siemens (S).

THE IMPORTANCE OF ELECTRONIC, CRYOSCOPIC
(THERMOELECTRIC AND EBULLOSCOPIC) OSMOLAR,
AND CONDUCTOMETRIC EXAMINATION OF SERUM AND

URINE IN RENAL DISEASES

J. Jaszberényi, A. Neuwirth

CENTRAL LABORATORY OF THE COUNTY HOSPITAL, GYOR, HUNGARY, AND THE
BIOCHEMICAL INSTITUTE, MARTIN, CZECHOSLOVAKIA

In 564 subjects the osmolar and conductometric values of fasting morn-
ing blood (0.01 ml serum) and twelve-hour urine (0.01 ml; collected from
evening till morning) were measured, respectively, with a Knauer type appara-
tus and a home-made apparatus.

1. Measurement of the conductometric value of serum is suitable for:
a) determining the total electrolyte content of serum and, b) for calculating
the osmolar value, after a minimal correction (+3-—5%).

2. In twelve-hour collected urine specific weight and conductivity (de-
pending on the electrolytes, forming 40% of the specific weight) increase with
the osmolar values linearly.

3. In single, daytime urines conductometry can only measure total
electrolite content.

4. In acute renal failure, serum NPN and osmolality are increased, a) If
the failure is symptomatic (hepatitis, infection, poisoning, circulatory failure)
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electrolyte content and conductivity of serum and collected urine remain
normal; b) If the cause of the renal failure is organic (pyelonephritis, gesta-
tional toxicosis) or a considerable loss of salt, then the electrolyte content,
and therefore the conductivity of serum and urine decrease.

5. In chronic renal failure and in uraemia, electrolytes are excreted with
the urine in excess thus the conductivity is increased.

UNTERSUCHUNGEN DER
7-GLUTAMYLTRANSPEPTIDASE-AKTIYITAT IM URIN
BEI NIERENERKRANKUNGEN

N. Skarupinszky, A. Jancsé, Zs. Yincze

EMIL WEIL KRANKENHAUS, BUDAPEST, UNGARN

Die diagnostische Bedeutung der Bestimmung der y-Glutamyltrans-
peptidase-Aktivitdt (y-GT) im Serum ist allgemein bekannt; sie wurde jedoch
in der Enzymdiagnostik des Urins nicht oft angewendet. Da unter den mensch-
lichen Organen die Niere die hochste y-GT Aktivitat aufweist, haben wir diese
im Urin und Serum bei chronischen Nierenkrankheiten bestimmt, und zwar
parallel mit der Kreatinin-Clearance. Fir die Bestimmung wurde der y-GT-
Test der Firma Boehringer nach der von Szdsz empfohlenen Mikromethode
benittzt. Die bei unseren jungen Mitarbeitern festgestellten Normalwerte
wurden mit bei Kranken gefundenen Resultate verglichen. Es konnte fest-
gestellt werden, dall die y-GT-Aktivitdt des Urins und des Serums voneinander
unabhéngig sind, doch steht die y-GT Ausscheidung im Urin mit der Kreati-
nin-Clearance in engem Zusammenhang. Durch die erhdhte y-GT-Aktivitat
im Serum wird die Ausscheidung nicht gesteigert. Bei tubuldren Schadigungen
und massiver Proteinurie erhdht sich die y-GT-Aktivitdt im Urin.

DIE MUKOPROTEINE IM SERUM UND URIN BEI DER
UROLITHIASE

J. HOMOLKA

ABTEILUNG FUR KLINISCHE BIOCHEMIE DER KARLSUNIVERSITAT, PRAG 2, TSCHECHOSLOVAKEI

Bei 132 Ambulanzpatienten als Kontrollgruppe wurden die Mukopro-
teine und Proteine im Serum und Harn verfolgt. Es wurde festgestellt, dal}
es keine Korrelation zwischen Serummukoproteinen und Harnmukoproteinen
gibt. Bei der Kontrollgruppe sind die Mukoproteine, genau gesagt das polaro-
graphisch aktive Eiweil durch Sulphosalicylsdure unféllbar. Der Anstieg
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dieses EiweiBes im Harn wird durch die Nierenerkrankung oder Harnwegener-
krankung verursacht. Bei 24 von 41 Patienten mit Nephrolithiase waren die
Mukoproteine im Harn erhéht, besonders bei den klinisch schweren Fallen.

DIE BEURTEILUNG DER NIERENSTRUKTUR NACH
VERSCHIEDENEN PRASERVATIONSVERFAHREN

E. Roth, B. Torok

INSTITUT FUR EXPERIMENTELLE CHIRURGIE DER MEDIZINISCHEN UNIVERSITAT PECS, UNGARN

An Hundenieren wurde die Wirkung verschiedener Prdservationsldésun-
gen enzymhistochemisch untersucht. Es stellte sich durch Nachweis der al-
kalischen Phosphatase-Aktivitdt heraus, dafl die Zellintaktheit der proximalen
Tubuli in erster Linie mit K—Mg reichen Ldsungen lange gesichert werden
kann. Da die spezielle Struktur der Zytomembrane und der Birstensaum als
ein hinfélliger Teil des Tubulussegments betrachtet werden kann, deutet die

Bewahrung der Enzymaktivitdt auf die wichtige Rolle der K+ und Mg++-
lonen hin.

ANWENDUNG DER RADIALEN IMMUNODIFFUSION
IN DER NEPIIROLOGISCHEN DIAGNOSTIK

J. Janeczki

INSTITUT PEDIATRII AM, WARSCHAU, POLEN

Zusammenfassung nicht erhalten.

IMMUNOLOGICAL FINDINGS IN DIFFERENT TYPES OF
GLOMERULONEPHRITIS

S. Sonkodi, L. Varga, E. Szabo, A. Dobozi, J. Ormos

FIRST DEPARTMENT OF MEDICINE, DEPARTMENT OF DERMATOLOGY, AND INSTITUTE 01
PATHOLOGY, UNIVERSITY MEDICAL SCHOOL, SZEGED, HUNGARY

The C3complement levels were investigated in relation with circulating
and basal membrane connecting antibodies and those with cell-mediated

immune responses in patients with histologically verified glomerulonephritis
of different types.
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ERFAHRUNGEN MIT DER
KOMPLEMENTAKTIVITATSBESTIMMUNG AUS
KAPILLARBLUT BEI ENTZUNDLICHEN
NIERENERKRANKUNGEN

G. Hauschild, |l. Drogies

MEDIZINISCHES ZENTRALLABORATORIUM, ALTENBURG, DEUTSCHE DEMOKRATISCHE REPUBLIK

Es wurde eine Mikromethode zur Bestimmung des Serumkomplementes
mit Hilfe von Kapillarblut entwickelt. Wir untersuchten die Gesamthdmolyse-
aktivitdt des Komplements (GK) bei 12 Kindern mit akuter Pyelonephritis-
erkrankung, bei 12 Kindern mit akutem Pyelonephritis-Rezidiv, bei 8 Kin-
dern mit chronischer Pyelonephritis und bei 10 Kindern mit chronischer Glo-
merulonephritis (GN) (bioptisch gesichert).

Wir fanden:

1. Nur die Ersterkrankungen an akuter Pyelonephritis zeigen hohe
GK-Werte.

2. Akute Pyelonephritis-Rezidive boten eine &hnlich niedrige GK-AKkti-
vitdt wie die chronische GN.

3. Wir vermuten eine glomerulitische Beteiligung bei der akut rezidivie-
renden oder chronischen Pyelonephritis.

4. Bei akuten Pyelonephritis-Ersterkrankungen sinken anfangs hohe
GK-Spiegel wdéhrend der (erfolgreichen) antibiotischen Therapie, zwischen
den GK-Werten und dem Heilungsverlauf besteht eine negative Korrelation.

5. Die GK gesunder Probanden zeigt einen circadianen Rhythmus.

6. Wir postulieren, die GK-Bestimmung bei akuter Harnwegsinfektion
im Kindesalter anzuwendeu. Es gelingt hierdurch die Einschdtzung, inwieweit
das dem Arzt begegnende Krankheitsbild einer Ersterkrankung oder einem
Rezidiv zuzuordnen ist.

DER EINFLUR DER BLOCKIERUNG DER TUBULI AUF
DIE GLOMERULUSFILTRATIONSRATE

G. Hortz, K. H. Goll

MEDIZINISCH-DIAGNOSTISCHES INSTITUT, 108 BERLIN, DEUTSCHE DE MOKRATISCHE REPUBLIK

Anh and von 1000 Untersuchungen der endogenen Kreatinin-Clearance
wurde die Glomerulusfiltrationsrate mit Blockierung der Tubuli durch Para-
aminohipp ursdure mit der ohne Blockierung verglichen. Die Differenz der
Ergebnisse, ihre statistische Analyse und eventuelle Einflisse auf die Ergeb-
nisse werden diskutiert.
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URINARY ZINC EXCRETION AND SERUM ZINC
UEYELS AFTER TREATMENT WITH SALURETICS

E. Rosner, A. Molnar

DEPARTMENT OF CLINICAL CHEMISTRY, GENERAL HOSPITAL, KARCAG, HUNGARY

Urinary zinc excretion and serum zinc levels have been studied in 44
patients treated with 80 mg furosemide daily or with 100 mg hydrochloro-
thiazide 3 times weekly, for oedema due to congestive heart failure or other
diseases of non-renal origin. Urinary zinc excretion and serum zinc levels were
estimated according to K&agi and Yallee, and according to Wolff, respectively,
for 3 weeks, weekly.

1. The amount of zinc excreted in urine is directly proportionate to the
volume.

2. Saluretics in large dose increase the urinary zinc excretion. The benzo-
thiadiazide compounds, in spite of their stronger saluretic effect, increase uri-
nary zinc excretion not more than do the anthranilate compounds.

3. Parallel with the elevated zinc excretion the serum zinc level changes
in dependence on the initial value.

A. If the initial level is normal, the loss of water is followed by a de-
crease of the serum zinc level. Till the 6—8th day the loss of zinc is slight but
increases thereafter remarkably and the curve is exponential.

B. In patients with low initial serum zinc values the organism compen-
sates the further decrease from the reserves. This compensatory mechanism
comes into action without delay — the serum zinc values rise in direct propor-
tion with time.

4. During diuretic treatment, urinary zinc is excreted in great amounts.
As a result, the organism becomes poor in zinc.

FREQUENCY OF PROTEINURIA, GLUCOSURIA AND
BACTERIURIA IN CHILDREN BETWEEN 4 AND 8
YEARS OF AGE

J. Steinmetz, G. Siest, J. P. D eschamps

CENTRE FOR PREVENTIVE MEDICINE, VANDOEUVRE-LES-NANCY, FRANCE

Children were screened for proteinuria and glucosuria with the N Lab-
stIx Ames test paper and for bacteriuria with the Uricurt dip test.

The frequency of proteinuria was greater than that of glycosuria (2.4%
against -0.9%) at four to sixteen years. Furthermore, 4% of the girls while
only 1-2% of the boys between 4 and 9 years showed bacteriuria.
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DER KLINISCHE GEBRAUCH YON URICULT

A. Jancsé, Zs. Vincze

EMIL WEIL KRANKENHAUS. BUDAPEST, UNGARN

Die Infektionen der Harnwege gehdren zu den haufigsten bakteriolo-
gischen Infektionen. Nachdem sie oft ohne Symptome ablaufen, sind fiir deren
Feststellung ausgedehnte Untersuchungen erforderlich, vor allem bei Kindern,
Graviden, Alten und Diabetikern.

Uricurtt ist eine speziell fur dieses Ziel ausgearbeitete, semiquantita-
tive Methode, welche im Vergleich mit der klassischen Platten-Methode in der
Keimzahlung gleichwertige Ergebnisse gibt.

Wir haben mit der URICULT-Methode Keimzahl-Definitionen bei ver-
schiedenen Harnweg-Erkrankungen in 150 Fdallen gemacht. Die Resultate
wurden von verschiedenen Gesichtspunkten verarbeitet und erdrtert.

ERFAHRUNGEN MIT DER URICULT METHODE

M. Schmidt

II. UNIVERSITATS-KINDERKLINIK, BUDAPEST, UNGARN

An 200 Urinproben wurde die Zuverldssigkeit und Reproduzierbarkeit
eines Schnellverfahrens zur quantitativen Keimzahlbestimmung im Urin
gepriift. Der Vergleich mit dem GuRplattenverfahren ergab gute Ubereinstim-
mung. Die Anzahl der falschpositiven Ergebnisse war 6 in den gepriften 200
Fallen.

ANWENDUNG EINES URIN-BAKTERIOLOGISCHEN
SCHNELLVERFAHRENS

A. Harmath, |l. Ferkis, L. Tibor

PADIATRISCHES AMBULATORIUM UND KINDERSPITAL BUDA, BUDAPEST, UNGARN

Mit dem URICULT-Schnelltest (Orion) wurden Urinbakteriologische Un-
tersuchungen bei 0— 14 jahrigen Kindern mit Harnwegsinfektionen im Kran-
kenhaus und ambulant durchgefiihrt. Parallel mit dem Schnelltest wurde in
jedem Fall auch eine Keimz&hlung vorgenommen. Die Urinproben waren:
M ittelstrahlurin; steril gesammelter Urin; mit Rlasenpunktion gewonnener
Urin; Katheterurin.
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Die Inkubationszeit war 24 Studen bei Zimmertemperatur oder bei 37°
im Thermostat.

Die Resultate des Schnelltests stimmten mit den Keimzahlungen Uber-
ein, und erlaubten eine erfolgreiche Kontrolle der Therapie und der Rezidiven.

EIN NEUES VERFAHREN ZUR BAKTERIOLOGISCHEN
KEIMZAHLBESTIMMUNG IM HARN

l. Miczban, L. Zsoldos

JANOS KRANKENHAUS, BUDAPEST, UNGARN

In 100 frisch gewonnenen Harnproben wurden Keimzahlbestimmungen
mit dem von Hammer modifizierten klassischen Standardverfahren und mit
Uricurt parallel durchgefiihrt. Die vergleichenden bakteriologischen Unter-
suchungen bewiesen, daB U ricurt als eine semiquantitative Kulturmethode
mit dem Standardverfahren gleichwertig und fir qualitative Schétzung ent-
sprechend ist. Die auf dem URICULT-Medium gewachsenen Kolonien sind fir
weitere bakteriologische Untersuchungen zwecks eingehender Differenzierung,
Identifizierung und Resistenzbestimmung geeignet. Bei entsprechender Kolla-
boration mit dem Kliniker wird durch den URICULT-Test die Uberbelastung
des Laboratoriums vermindert und die Keimzahlbestimmung im Urin exakter
gestaltet.

KEIMZAHLBESTIMMUNG IN URIN UND GALLE MIT
HILFE VON URICULT®

E. Krompecher

ZENTRALLABORATORIUM, INSTITUT FUR ARZTLICHE FORTBILDUNG, BUDAPEST, UNGARN

Die Bakterienzahl in Urin und Galle wurde mit direkter Keimzé&hlung,
mit biochemischen Reaktionen und mit dem URICULT-Test bestimmt. Die
Ergebnisse der direkten Keimzdhlung und des URICULT-Tests zeigten eine gute
Korrelation.

Die Vorteile des U ricurts sind wie folgt:

1. Die Keimzahl kann semiquantitativ festgestellt werden.

2. Wenn die Verarbeitung des entnommenen Materials nach ldngerer
Zeit erfolgt, kann es Vorkommen, daB sich sichtbare Kolonien aufden U ricurt-
Platten bilden.
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3. Auf den URICULT-Platten kann die Keimzahl auch unter einem Wert

vom 10Jml semiquantitativ leicht beurteilt werden.
Die Nachteile der UmcuLT-Methode ist, dall bei einer Keimzahl lber

10Dml isolierte Kolonien nur selten gewonnen werden kénnen.

DIE KEIMZAHL DER B-GALLE BEI DEN
ENTZUNDLICHEN ERKRANKUNGEN DER
GALLENWEGE

Gy. Débias, E. Krompecher

ZENTRALLABORATORIUM DES INSTITUTS FUR ARZTLICHE FORTBILDUNG, BUDAPEST, UNGARN

Die Keimzahl der B-Galle wurde bei entziindlichen Gallenwegserkrankun-
gen untersucht. Die Ergebnisse wurden mit der Keimzahl der B-Galle solcher
Kranken verglichen, bei denen entziindliche Erkrankungen der Gallenwege
auszuschliefen waren. Die Bedeutung der Keimzahl der Galle wird hervorgeho-

ben.

K/IMHNYECKAA OLEHKA BAKTEPWOJION MHECKUX
AHAJINEOB HEKOTOPbLIX VH®EKLVN
MOYEBbLIBOAAWNX TIYTEN

K. CABO, B. PAHKO, KO. POLUTALU

MELVWUWHCKAS CNYXBA BEHFEPCKOW HAPOAHOW APMUW, BYAAMNEWT, BEHIPUSA

UacTo XpOHWMYECKMIA MUenoHepuT OnpesenstoT y 60MbLHOro yXe B CTaguu
MOYEYHOM HeA0CTaTOYHOCTM, a HEPEAKO - TOMbKO Ha BCKpbITMM. Hapsigy c pas-
HOOOpasneM KAMHWYECKMX MPOSIBIEHWIA 3a60M1eBaHUS NPUYUHOWA 3TOFO ABNSETCS
TO, YTO MHOrVMe MeTOAbl 1abopaTopHbIX WCCNEeA0BaHMIA He BCerga MpUrogHbl Ass
[OCTOBEPHOro 06HapyXXeHWs MuenoHepuTa B HavafbHOM CTaguu WKW XXe AN
o06Hapy>XeHusi 601e3HETBOPHOrO areHTa.

[nsa yctaHoBNeHMs 6aKTepMOSIONMYECKOro AmarHosa aBTopbl Hapsgy c Tpa-
OVLMOHHBIMU  METOZaMU  Ky/IbTUBUPOBAHUA W MOACYETa GakTepuii MPUMEHSNN

crocob o6oratleHus.
B moknage onucaHbl 3T GaKTEPMONOrMYecKne METOAbl M AaHO CPaBHEHWE

MONYYEHHbIX Pe3yNbTaTOB C pesynbTaTaMu ApYrux MCCMefoBaHWi, a Takke —
C K/MHUYECKOW KapTuHOW 3aboneBaHus.
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A NOVEL, CONVENIENT, COMBINED RAPID
BIOCHEMICAL AND CONFIRMATORY QUANTITATIVE
TEST SYSTEM FOR THE DETECTION OF URINARY

TRACT INFECTIONS

A. Wagner

AMES-MILES CO., MUNCHEN, GERMAN FEDERAL REPUBLIC

The paper describes a newly devised, miniaturized, stable test system
designed to detect viable bacterial populations in the range of 101 through
105and higher.The results in a clinical study of approximately 700 urines will be
reported.

The test system consists of three stable reagent zones attached to
plastic strip. Each zone contains bacterioreactive ingredients within a paper
matrix. One reactive zone provides a rapid (30 sec) qualitative biochemical
test for bacteriuria. The remaining two zones are designed to support bacterial
growth and simultaneously provide the bacterial population by means of
bacterial “location” density. One growth zone is selective for Gram negative
bacteria, while the other provides an index of the total (Gram negative and
Gram positive) bacterial populations in the urine. The test is performed by
dipping the strip into the well-mixed clean catch, mid-stream urine specimen.
The biochemical reactive zone is read within 30 seconds. The “inoculated” test
strip is then placed in a plastic pouch and incubated at 37 °C. The results
provide confirmatory quantitative results in bactériurie specimens.

DIAGNOSIS OF ASYMPTOMATIC PYELONEPHRITIS

M. Bognar

HOSPITAL OF THE STEEL WORKS, MISKOLC, HUNGARY

Abstract not submitted.

ANTIBIOTIKUMEMPFINDLICHKEIT UND DIAGNOSTIK
DER AUS URINISOLIERTEN ENTEROBACTERIACEAEN

F. Kolta

LABORATORIUM DES HYGIENEINSTITUTS, TATABANYA, UNGARN

Die grobquantitative Keimzahlung aus 10 A Urin nach Hussels ergab
vorwiegend Enterobacteriaceaen. Zur genauen KeimdifferenzierunS wurden
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die Pléattchendiffusionsmethode nach Lanyi und Molndr und Schnellteste
angewandt.

Die Empfindlichkeit gegen Nalidixsdure wurde mit der Biotest® Papier-
scheibenmethode untersucht.

Diein den Jahren 1963—1973 gewonnenen Ergebnisse werden besprochen.

DETERMINATION OF THE ANTIBIOTIC LEVEL IN THE
HUMAN KIDNEY

A. E. Nagy, K. N. Csatary, E. Ivan

SZONYI TIBOR HOSPITAL, VAC, HUNGARY

Determination of the blood and urinary antibiotic level is a generally
accepted method. It is known that some antibiotics reach a higher and others a
lower level in urine than in blood. In pyelonephritic processes it would seem
important to know whether the antibiotics have reached the therapeutic
concentration in renal tissue.

We have studied the level of gentamicin in kidneys obtained from five
patients in the final stage of renal disease. The patients had received 240 mg
gentamycin intramuscularly 2 hours before nephrectomy. The excised kidneys
were homogenized and the gentamycin level was determined by a microbiologi-
cal method using agar diffusion. Staphylococcus aureus ATCC 6538P served
as the test bacterium. The antibiotic level in blood and urine were determined
also. The results showed a bactericidal concentration of gentamycin not only in
blood and urine but also in the kidneys, but the kidney level was lower than the
urinary one.

ERFAHRUNGEN UND ERGEBNISSE MIT DEM
EINFACHEN UND KOMBINIERTEM TTC-TEST IN DER
DIAGNOSTIK DER SIGNIFIKANTEN BAKTERIURIE

J. Faller

STADTISCHES LABORATORIUM, SZEKESFEHERVAR, UNGARN

Prinzip und Methodik des einfachen und des modifizierten, fur antibio-
tische Resistenzbestimmungen geeigneten TTC-Tests werden besprochen.

Die Ergebnisse einer Serien- und Reihenuntersuchung mit Hilfe dieser
Methoden an den am meisten gefdhrdeten Gruppen der Population werden
geschildert.
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RELATIONSHIP BETWEEN THE KIDNEYS AND LIVER
IN DRUG METABOLIZING ENZYME INDUCTION

T. R. Niedertand, V. Strec, H. Danekovl, R. Dzurik

THIRD MEDICAL CLINIC, COMENIUS UNIVERSITY MEDICAL SCHOOL, BRATISLAVA,
CZECHOSLOVAKIA

The activity of drug metabolizing enzymes is higher in the liver than in
other tissues. The relationship of the activities in various tissues may be of
physiological importance. To test this possibility, two experimental models
have been evaluated.

1. Activity and inductibility of O-demethylase (O—DM) in experimental
kidney injury: was estimated in 9000 g supernatant of rabbit liver and renal
cortex, after the administration of mersalyl in a dose of 4 mg Hg/kg subcuta-
neously. Phénobarbital in a dose of 25 mg/kg was used as an enzyme inductor.
The serum urea and creatinine levels increased after mersalyl administration
while O—DM activity decreased considerably in the renal cortex. Phéno-
barbital induced the activity of 0—DM, but mersalyl depressed the inductibi-
lity of O—DM. In the liver, O—DM activity did not change significantly, due
probably to the increased concentrations of urea and creatinine. The inductibi-
lity of O—M increased after phénobarbital administration.

2. Activity and inductibility of O—DM in experimental liver injury was
studied after production of fatty liver by hydrazine given in doses 0.5 mmoles/
kg. Hydrazine did not cause liver necrosis or kidney damage. Phénobarbital
was used for the induction of 0 —DM. The analytical procedures were similar
to those in the renal model. Under these conditions, marked fatty liver develop-
ed. O—DM activity decreased in the liver and the inductibility was lower
than in the control animals. In the kidney, hydrazine increased both the basal
activity and the inductibility of O—DM.

It is concluded that in liver injury the kidney increases the activity and
inductibility of its drug metabolizing system. On the other hand, in kidney
injury, the liver substitutes its activity and inductibility. Thus, there is a
relationship, in the detoxication mechanisms of the kidney and the liver.
They supplement each other and this supplementation may be of importance
under physiological and particularly under pathological conditions.
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LABORATORY EXAMINATIONS IN EPIDEMIC
HEPATITIS

E. 652, Gy. Brasch, K. Fendiler, K. Barna

CENTRAL LABORATORY AND DEPARTMENT OF INFECTIOUS DISEASES, COUNTY HOSPITAL.
PECS, HUNGARY

For the diagnosis of epidemic hepatitis the following clinico-chemical
and immunoserological tests are used: serum bilirubin, thymol turbidity,
serum proteins, gamma-globulin, GOT, GPT, alkaline phosphatase, serum
cholesterol, bile acids, latex test, and Australia antigen. For differential-
diagnostic purposes the following tests are applied: alpha-HBDH, total-lactate-
dehydrogenase, profile-LDH, gamma-GT, blood ammonia, serum iron, total
iron binding capacity, transferrin saturation, serum copper, serum magnesium,
haemoglobin and haematocrit. After admission of the patient, the above
twenty-two tests were done once weekly. It was found that the elevated
magnesium level, in relation to cholesterol, was valuable for the judgemenl of
cholestasis associated with viral hepatitis. The blood ammonia and serum
magnesium levels, too, are of value in differential diagnosis. The values for
serum iron, copper, serum gamma-globulin, and the latex test are moderately
useful for differential-diagnostic purposes.

COMPARATIVE STUDIES OF ENZYMATIC ACTIVITY IN
HEPATOBILIARY DISORDERS

L. Szitagyi, S. Kiss, M. Porganyi, B. Czikkely, Gy. Szécsey

JANOS HOSPITAL, BUDAPEST, HUNCARY

In patients with hepatitis, liver cirrhosis, or obstructive jaundice the
activities in the serum of the following enzymes were determined simulta-
neously : glutamate-pyruvate transaminase, glutamate-oxalate transaminase,
guanase, alkaline phosphatase, alanine-arylamidase, gamma-glutamyl trans-
peptidase and alpha-amylase. Of these, the activities of glutamate-pyruvate
transaminase and guanase, proved the most reliable for the differentiation of
hepatocellular jaundice and obstructive jaundice. The activity of gamma-
glutamyl transpeptidase of endothelial localization is a very sensitive indicator
of pathological hepato-biliary processes; its activity is considerably increased
in hepatic as well as in biliary diseases.
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FRACTIONATION OF HUMAN SERUM AND URINARY

CHOUINESTERASE (ACYUCHOLINE-ACYLHYDROEASE

E.C.3.1.1.8.) ISOENZYMES WITH POLYACRILAMIDE-GEL-
GRADIENT EUECTROPHORESIS

I. Nagy, J. Sashegyi, P. Baranyai, M. Kurcz

CENTRAL LABORATORY OP PAL HEIM CHILDREN’S HOSPITAL, AND SECTION OF BIOCHEMISTRY,
INSTITUTE OP PUBLIC HEALTH, BUDAPEST, HUNGARY

Cholinesterase activity is linked with proteins of different electrophoretic
mobility. Studies published so far carried out electrophoresis on homogeneous
pore size media. For the separation of heterogeneous human cholinesterase
of extreme molecular size, polyacrylamide pore-gradient electrophoresis
provides more advantageous conditions than other procedures. By means of
gradient gel columns, in spite ofthe shorter separation time the slowly migrat-
ing fractions may be separated adequately and the rapid fractions do not fall
away from the gel columns.

Polyacrylamide electrophoresis on monotone and gradient gels has been
applied for studying human serum and urinary proteins and cholinesterase iso-
enzymes in various conditions especially renal diseases. The severity of renal
malfunction may be assessed by the electrophoretic technique.

y-GLUTAMYLTRANSPEPTIDASE ACTIVITY IN
EIVER DISEASE

. Sohar, L. Varga, Z. Déobroénte, V. Varré

SECOND DEPARTMENT OF MEDICINE AND FIRST DEPARTMENT OF MEDICINE, UNIVERSITY
MEDICAL SCHOOL, SZEGED, HUNGARY

y-GT activity was investigated in patients with liver disease and in
control subjects. In every case the activities of SGOT, SGPT, LDH, AP
enzymes and the bilirubin level were also estimated. The clinical significance of
y-GT enzyme activity is discussed.
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EFFECT OF IMMUNOSUPPRESSIVE THERAPY ON THE
HUMORAL IMMUNOLOGICAL ALTERATIONS IN
CHRONIC AGGRESSIVE HEPATITIS

J. Feheér, |I. sure, L. Jakab

THIRD DEPARTMENT OF MEDICINE, SEMMELWEIS UNIVERSITY MEDICAL SCHOOL, AND
SEMMELWEIS HOSPITAL, BUDAPEST, HUNGARY

The concentrations of 1gG, IgA, IgM serum Coeruloplasmin, alpha-2-
macroglobulin, beta-I-C-globulin and transferrin were determined by radial
immunodiffusion in patients with chronic aggressive hepatitis before and after
immunosuppressive therapy. In addition, the serum alpha-fetoprotein level
was estimated by counterelectrophoresis and the antinucleoprotein factors by
the rapid LE test (Hyland). After treatment, the concentration of immuno-
globulins, especially of 1gG, was decreased. In some cases the other serum
glycoproteids, too, displayed a decreasing tendency.

BLOOD COAGULATION DISTURBANCES AND LIVER
INJURY INDUCED BY LANTHANUM TRICHLORIDE (La)

. Nagy, |I. Kadas, K. Jobst

FIRST DEPARTMENT OF MEDICINE AND INSTITUTE OF CLINICAL CHEMISTRY, UNIVERSITY
MEDICAL SCHOOL, PECS, AND SECTION OF PATHOLOGY, COUNTY HOSPITAL, PECS, HUNGARY

The rare-earth metals are well-known to exert an anticoagulant effect,
due to complex-formation with some blood clotting factor. Their specific
activity on the liver is also well-known. In view of the close connection between
liver and haemostasis, the effect of La on blood coagulation has been studied
with especial consideration to the liver injury.

The examinations were carried out on rabbits. Asthe action of lanthanum
depends on its dose, we examined the effect of a single large dose and of
repeated smaller doses. The effect of a single dose caused in most animals an
acute severe haemorrhagic diathesis, with a significant decrease of the pro-
thrombin complex. In the animals treated chronically the findings were
quite different. Beside the increase of fibrinogen level a decrease of prothrombin
consumption was characteristic. This pointed to a disturbance of factor VIII
production or to an impaired platelet function.
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BETRACHTUNGEN ZUR BESTIMMUNG DES
SERUMCHOLESTERINS

L. Yass

KANTONSSPITAL SCHAFFHAUSEN, 8200 SCHAFFHAUSEN, SCHWEIZ

Im klinischen Routinelaboratorium haben sich spektrophotometrische
RBestimmungsmethoden durchgesetzt, die zur Erhdhung der Prdzision und zur
Beschleunigung des Arbeitsablaufes die Zahl der Arbeitsschritte niedrig halten.
Technisch besonders einfach ist die Arbeitsweise nach Huang et al. [1], die ledig-
lich zwei Pipettierungen erforderlich macht. Die bei diesem Verfahren auf-
tretende groBe Reaktionswédrme bewirkt jedoch im Serumansatz eine Beein-
trdéchtigung der Spezifitdt der Aussage. Ferner wird die Analysenrichtigkeit
dadurch verringert, daB die ublicherweise aus Cholesterin in Eisessig be-
stehende Standardlésung mit dem Farbreagens anders reagiert als das Serum-
cholesterin.

Unsere Untersuchungen [2, 3] zeigten, daR eine exzessive Erwadrmung des
Reaktionsansatzes besonders bei der Verwendung groBer Ansatzvolumina zu
erwarten ist. Es gilt zu verhindern, dal die Reaktionstemperatur wé&hrend der
Umsetzung eine bestimmte kritische Schwelle, die bei ca. 25 °C liegt, lUber-
schreitet. Bei mittleren Ansatzmengen (2.0 ml Farbreagens -|- 0.05 ml Serum)
geschieht dies in der Weise, dall die Serumproben mit einem auf +4 °C unter-
kihltem Farbreagens versetzt wird. Um eine Vorstellung uber den durch eine
allfallige Uberschreitung der kritischen Temperatur verursachten Fehler zu
gewinnen, haben wir die Bestimmungsreaktion bei verschiedenen Reaktions-
temperaturen studiert. Dabei stellten wir fest, dal der Einsatz eines z.B.
25 °C aufweisenden Farbreagens zu einem durch »Nichtcholesterinchromogene«
verursachten positiven Fehler von 40 mg Cholesterin/100 ml fihren kann. Die
Richtigkeit der Analysenresultate konnte durch die Einfihrung einer »serum-
&hnlichen« wésserigen Cholesterinstandardlésung wesentlich verbessert werden.
Der von uns empfohlene Cholesterinstandard ist eine durch Einwaage bereitete
klare und stabile Lésung von Cholesterin in W asser.

Alswichtigster Nachteil aller aufder Liebermann Burchard Farbreaktion
beruhenden Cholesterinbestimmungsmethoden gilt ihre méaRige Empfindlich-
keit.

Es bleibt zu hoffen, dall die in letzter Zeit vorgestellten kinetischen MeR-
methoden und die enzymatischen Verfahren diesbeziiglich einen Fortschritt
in die Analytik der Cholesterinbestimmung bringen werden.

[1] Huang, T. C. et al.,, Anal. Chem. 33, 1405 (1961).
[2] Vvass, L.: Schweiz, med. Wschr., 102, 914 (1972).
[3] vass, L.: Clin. chim. Acta, 45, 313 (1973).
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SCREENING FOR SERUM LIPOPROTEID FRACTIONS

M. Vailyon

SECTION OF CLINICAL CHEMISTRY, TETENY!| HOSPITAL, BUDAPEST, HUNGARY

The serum lipoproteid fractions have been studied in 250 patients by
means of agarose-gel electrophoresis. In 200 cases the serum lipoproteid (LP)
fractions showed a normal distribution (no chylomicron fraction; alpha-LP,
23%; beta-LP, 53%; and prebeta-LP, 24%), in accordance with data in the
literature. In 50 cases pathologically increased prebeta fractions were detected.
These did not seem closely connected with aging, and generally occurred in
hyperlipaemic patients. The hyperlipaemia mostly belonged to type No
IV of Fredrickson et al. The patients had been admitted with undetermined
complaints and the metabolic disorder which had not yet manifested in any
organic disease was revealed by their screening for lipoproteid fractions.

MEASUREMENT OF SERUM TOTAL LIPOID LEVELS

T. Szamosi

SECOND DEPARTMENT OF PAEDIATRICS, SEMMELWEIS UNIVERSITY MEDICAL SCHOOL,
BUDAPEST, HUNGARY

Recently the scrum total lipoid level is widely measured applying test
kits, the principle of which is based on the sulpho-phospho-vanillin (SPY)
method of Zdéllner and Kirsch (1962) without lipid extraction. Normal and
pathological sera were investigated by the aid of different test kits (Boehringer,
Reanal, Galenopharm) and by using the SPV method after extraction of lipids.
The total lipoid level showed significant differences in dependence on the test
applied. Specificity of the SPY reaction was greater after lipid extraction
especially in the pathological cases, so that lipid extraction is recommended.

THIN-LAYER AND GAS-LIQUID CHROMATOGRAPHIC
LIPID ANALYSIS OF SERUM AND BIOPSY SAMPLES

Gy. Czaké, H. Donhoffer

INSTITUTE OF CLINICAL CHEMISTRY, UNIVERSITY MEDICAL SCHOOL. PECS, HUNGARY

Disturbances of lipid metabolism may occur in the form ofan independent
clinical picture or as a concomitant of some illness. For assessing the lipid
disturbance it is usual to analyse serum samples. The main lipid fractions
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(triglyceride, free fatty acid, cholesterol, phospholipid) are usually measured
spectrophotometrically, and the lipoproteins are separated electrophoretically.

In certain metabolic disturbances (e.g. diabetes mellitus) the serum lipid
level is high and the accumulation of fat in the liver is also increased. In others,
the lipoid content ofthe liver may be high without being indicated by the serum
lipid level.

Accordingly, it is of importance to examine the lipid fractions of the
serum as well as of the tissues with more sensitive methods. Our results obtain-
ed by lipid extraction, thin-layer chromatographic and gas-liquid chroma-
tographic separation of lipid classes and their fatty acids has confirmed the
importance of the tissue lipid composition for the clarification of metabolic
disorders.

A case of a variety of Niemann-Pick’s disease in a child is reported.

COMPARATIVE EXAMINATION OF IRON
DETERMINATION

l. Sime, ZS. Metliska, F. K0sz0

FIRST DEPARTMENT OF SURGERY, UNIVERSITY MEDICAL SCHOOL, SZEGED, MAV CONSULTING
ROOM, SZEGED, SECOND DEPARTMENT OF MEDICINE, UNIVERSITY MEDICAL SCHOOL,
SZEGED, HUNGARY

The common methods of iron determination were compared as to their
labouriousness, reproducibility and reliability, taking into consideration the
sensitivity difference arising from the different molar extinction coefficients
of colour reagents.

A detailed report is given of the results obtained with the method
applying Ferrozin (3-)2-pyridyl(-5, 6-bis)4-phenylsulphonic acid(-l, 2, 4,-tri-
azine) as the colour reagent.

IRON DEFICIENCY AND ITS THERAPEUTIC
POSSIBILITIES IN PREGNANCY

A. Zentai, |I. Szigetvari, K. Fenditer, |I. Gati

CENTRAL LABORATORY, COUNTY HOSPITAL, PECS AND DEPARTMENT OF OBSTETRICS AND
GYNAECOLOGY, UNIVERSITY MEDICAL SCHOOL, PECS, HUNGARY

Iron deficiency has been studied in late pregnancy by determination of
serum iron content, iron binding capacity, serum copper, serum magnesium,
serum proteins, haemoglobin and haematocrit values. It was found that
haemoglobin and haematocrit values are insufficient to predict iron deficiency.
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A latent iron deficiency may exist when the haemoglobin and haematocrit
values are still normal.

Different iron therapies were compared and it was found that reduced
iron -f ascorbic acid -)- calcium lactate -f- copper sulfate taken after meals was
a suitable therapy of pregnancy hyposiderosis.

GRAPHISCHE DARSTELLUNG DER VERANDERUNGEN
WICHTIGER PARAMETER WAHREND DER
NORMALSCHWANGERSCHAFT

M. Megyeri

XIX. BEZIRKSPOLIKLINIK, BUDAPEST, UNGARN

Die Normalwerte einiger Laboratoriumsuntersuchungen bei Normal-
schwangerschaft und nicht schwangeren Frauen wird graphisch gegeniuber-
gestellt. Die graphische Darstellung wird als Hilfsmittel bei Bewertungs-
problemen der Laboratoriumsuntersuchungen bei Schwangeren empfohlen.

RESTIMMUNG DER KOMPLEMENTAKTIVITAT IM
SERUM - EINE EINFACHE MIKROMETHODE FUR
SERIENMASSIGE ANALYSEN AUS KAPILLARRLUT

I. Drogies, G. Hauschild

MEDIZINISCHES ZENTRALLABORATORIUM, ALTENBURG, DEUTSCHE DEMOKRATISCHE REPUBLIK

Die Methode gestattet Komplementaktivitdtsbestimmungen aus 10 fxl1
Kapillarblut-Serum mit ca 3 Minuten Arbeitsaufwand je Analyse in der Serie.
Sie ist nicht aufwendiger, als eine einfache klinische-chemische Analyse. Sie
ist geeignet zur Automatisierung. Der Variationskoeffizient liegt unter 3%.
Prinzip der Methode ist die Einwirkung des Serums auf ein haemolytisches
System (Hammelerythrozytensuspension im Gemisch mit einem Antihammel-
erythrozytenserum) unter standardisierten Bedingungen und anschliessender
photometrischer Bestimmung des durch Erythrozytolyse freigesetzten Haemo-
globins. Dessen Konzentration ist anhand einer Eichkurve das Mass fir die
Komplementaktivitdt des Serums. Ein im Analysengang mitgefihrter Bezugs-
standard eliminiert methodische Schwankungen.

Man bendtigt (selbst herstellbare) Hammelblutkonserven, Barbital-
puffer, Kaliumsulfat-Borsdure-Ldsung, ein Haemolysin gegen Hammeleryth-
rozyten, Transformationslésung, einen (selbst herstellbaren) Standardnormal-
serumpool, sowie ein Eppendorf-Mikrolitersystem mit Photometer.
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Die Komplementaktivitat frischen Serums l&4Rt sich durch Mischung mit
Kaliumsulfat-Borsdure-Ldsung bis zu 3 Monaten stabilisieren und bei 4 °C
bis zur Analyse aufbewahren. Da Hammelblutkonserven auch 3 Monate halt-
bar sind, ist die Eichkurve 1/4-jahrlich zu ermitteln. Eine Analyse erfordert
4 Pipettierungen. Das Ergebnis erhdlt man unmittelbar in % der Norm
(2 S — Bereich: 76—124%).

LITERATUR

Drogies, |I. und G. Hauschild: Dtsch. Ges. wesen 29, 1126 (1964).

CLINICAL IMPORTANCE OF THE SERUM LITHIUM
LEVEL

B. Szlics, B. Lendvai

NATIONAL INSTITUTE FOR NERVOUS AND MENTAL DISEASES, BUDAPEST, HUNGARY

Serum lithium levels were studied by flame photometry during lithium
therapy of psychiatric patients. In 1524 consecutive serum specimens of 248
patients, in 44% lithium was in the therapeutic range, in 47% below this
optimum concentration, and in 2% at toxic levels. 10% of the samples con-
tained no lithium.

These results suggest that a prerequisite of a successful and harmless
lithium therapy are regular lithium monitoring and appropriate clinical
evaluation of the results. The use of lithium carbonate requires a close co-
operation between psychiatrist and the clinical laboratory.

ESTIMATION OF SERUM LITHIUM BY FLAME
PHOTOMETRY

B. Lendvai, R. Szdcs

CENTRAL LABORATORY, NATIONAL INSTITUTE FOR NERVOUS AND MENTAL DISEASES, BUDAPEST,
HUNGARY

A method of serum lithium assay has been worked out, applying a Carl
Zeiss Jena Model IIl flame photometer. The reagents are as follows. Stock
lithium solutions (SLS—0, SLS— 10, SLS—20); each solution contains 1400
mEq/l sodium, 45 mEq/1 potassium, 50 mEq/l calcium as well as 10 and 20
mEq/1l lithium (from Li2S04.H 2) in SLS—10 and SLS—20, respectively.
(Storage in plastic bottles and in a cold place).
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Working lithium standard solutions (WLS—O0, WLS—1, WLS—2);
the stock solutions are diluted 1 : 10 by demineralized water. (To be prepared
every two weeks; storage as above).

Preparation and analysis. One ml of each of the solutions WLS—O,
WLS—1, WLS—2 is diluted with 20.0 ml of demineralized water. The appara-
tus is adjusted to scale division 180 with the diluted WLS—1 (air pressure
0.34 at., acetylene pressure 64 water mm, interference filter for 671 nm). One
ml serum is diluted with 20.0 ml demineralized water. The diluted samples are
measured directly without deproteinization in the adjusted instrument.
Calculation as usual. Accuracy of the method is adequate for clinical use.

ANALYSIS OF FACTORS IN LITHIUM DETERMINATION
RY FLAME PHOTOMETRY

B. Lendvai, R. Szdcs

CENTRAL LABORATORY, NATIONAL INSTITUTE FOR NERVOUS AND MENTAL DISEASES,
BUDAPEST, HUNGARY

Chemical and physical factors influencing serum lithium determinations
were studied by a Carl Zeiss Jena Model Il flame photometer. A linear
relation was found between emission at 671 nm and the lithium concentration
in both lithium-containing sera and aqueous lithium solutions. Lithium emis-
sion decreased in aqueous lithium solutions of pH 2 and less. Sodium, potas-
sium and calcium significantly increased the galvanometer readings. A so-called
“serum effect” increasing the meter readings was observed.

CHEMIKALIEN-TESTSETS - EINE WIRKSAME
RATIONALISIERUNG DER ARREIT IM KLINISCHEN
RIOCHEMISCHEN LARORATORIUM

J. Gregorek

LACHEMA, BRNO, TSCHECHOSLOVAKEI

In allen Staaten mit entwickelten Gesundheitswesen steigt die Anzahl
der biochemischen Untersuchungen sowohl wie die Forderungen betreffs
Effektivitdt der Laboratorien. Die biochemischen Testsets kdnnen eine bedeu-
tende Zeitersparung bringen, besonders bei der Herstellung von Arbeitsldsun-
gen. Sie sind auch fir die Prdzisierung der Arbeit und fiir die Standardisierung
der Methoden vom Nutzen. Die Erfahrungen tschechoslowakischer Labora-
torien werden anhand von konkreten Ziffern erdrtert.
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QUALITY CONTROL

E. Peheim

CHEMISCHES ZENTRALLABOR, INSELSPITAL, BERN, SCHWEIZ

Abstract not submitted.

SOME USES OF THE PROGRAMMATED CALCULATOR IN
THE CLINICAL LABORATORY

V. RACZ, E. Simonyi

BUREAU OF FORENSIC TECHNIQUES, BUDAPEST, HUNGARY

The modern clinical laboratory meets the requirements, to perform
reliable tests of a great number daily. These assays are usually carried out in
the chemical laboratory where specimens of blood, urine, cerebrospinal fluid,
and tissues are examined.

Although many sophisticated analytical instruments are available the
complexity of the tested material on the one hand, and the minute concentra-
tion of some constituents on the other, require ingenuity and skill from the
clinical chemist to cope with the task.

The known chemical constituents of the blood and urine are large, the
tests routinely performed in the clinical-chemical laboratory are relatively
small.

The development and introduction of calculators has made possible the
significant increase of efficiency in data handling by the laboratory. The pur-
pose of the lecture is to discuss some of the applications of the calculator in the
clinical-chemical laboratory, e.g.

Calculation of percent of protein fractions;

Calculation of concentration of fractions based on the spectrophotometric

data gained by an Autoanalyzer.

AMYLASE-BESTIMMUNG

J. Fischer

LACHEMA, BRNO, TSCHECHOSLOVAKEI

Die Probleme der spektrophotometrischen Bestimmung der Amylase
und die optimalen Bedingungen der Standardisierung der Methode werden
besprochen.
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PROFIL LDH-UNTERSUCHUNG BEI HERZINFARKT

P. Batogh, S. Szabs

KOMITATSKRANKENHAUS, SALGOTARJAN, UNGARN

Die LDH-AKktivitdt im Serum setzt sich aus den Aktivitdten von mindes-
tens 5 verschiedenen Isoenzymen zusammen, die sich durch Elektrophorese
trennen lassen. Fraktion LDH—1 stammt zum groBten Teil aus dem Herz-
muskel und den Erythrozyten, wdhrend Fraktion LDH—5 hauptsdchlich aus
Leber und Skelettmuskulatur.

Die photometrische Bestimmung dieser Isoenzyme ergibt zwei Extink-
tionen; die Extinktion des LDH—1 Isoenzym dividiert durch die Extinktion
des LDH—5 Isoenzyms ergibt den Profil-LDH-Quotienten. Das normale
Verhdltnis: 0.8—1.2. Wenn der Quotient kleiner als 0.8 ist, ist der Wert von
LDH—1 hdher, und wenn der Quotient groBer als 1.2 ist, weist er auf die
Erhéhung von LDH—5 hin.

Mit Hilfe der Profil-LDH (Go6decke) wurde der Zusammenhang zwischen
Herzinfarkt und Profil-LDH Quotient nach Babson und Emerson erforscht.

KINETISCHE MESSUNG DER ENZYMAKTIVITATEN
BElI OPTIMIERTEN BEDINGUNGEN

A. Ludany, K. Jobst

KLINISCH-CHEMISCHES ZENTRALLABORATORIUM DER MEDIZINISCHEN UNIVERSITAT PECS,
UNGARN

Die Aktivitdt von GOT, GPT, LDH, alfa-HBDH, AP und gamma-GT
wurde mit dem Reaktionsgeschwindigkeitsanalysator LKB 8600 bei optimier-
ten Bedingungen in Seren von Patienten und gesunden Personen bestimmt.
Bei den einzelnen Enzymbestimmungen wurden die optimierten Werte mit
den Resultaten der konventionellen Verfahren verglichen. Weiterhin wird
Uber eine optimierte standardisierte kinetische Routinemethode berichtet,
womit die obigen Enzymaktivitdten auch bei nicht automatisierter Ausristung
gemessen werden kdnnen. Die Messergebnisse wurden mit den optimierten
Testergebnissen verglichen.
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CHANGES OF THE HBDH/LDH RATIO AFTER
UROLOGICAL OPERATIONS

J. Maké, S. Koves, Zs. Kapitany

DEPARTMENTS OF UROLOGY AND CLINICAL CHEMISTRY, UNIVERSITY MEDICAL SCHOOL, PECS,
HUNGARY

The postoperative ECG-s often show reversible changes in repolarization.
After different urological operations, the LDH and HBDH levels were deter-
mined over a period of three to four days under ECG control. In a few patients
with postoperative ECG changes, the HBDH/LDH ratio increased, but in most
of them it remained unchanged. If the ECG showed no hypoxic damage to the
myocardium, the HBDH/LDH ratio decreased.

BLASTTRANSFORMATION DER LYMPHOCYTEN BEI
STRAHLENBEHANDELTEN PATIENTEN

M. Kieiber

ZENTRALLABORATORIUM DES TETENYI KRANKENHAUSES, BUDAPEST, UNGARN

Bei 50 Patienten, die wegen tumordser Erkrankungen einer Strahlen-
behandlung unterzogen wurden, fuhrten wir neben den h&matologischen
Routineuntersuchungen (Blutsenkung, qualitatives und quantitatives Blutbild
und Sternalpunktat) auch den Lymphocyten-Transformationstest nach Rabino-
witz durch. Noch bevor die Routinen Untersuchungen Verdnderungen zeigten,
war schon eine signifikante Herabsetzung der Zahl der Bldsten zu verzeichnen.
Im Gegensatz zu dem normalen Prozentsatz von 70—80, war die Zahl der
transformierten Lymphocyten bei den bestrahlten Patienten zwischen 50—60
% . Der Test scheint zur Kontrolle der ambulanten Kranken in Hinblick auf
die Vorbeugung von Komplikationen (Verhinderung einer kritischen Insuffi-
zienz des Immunsystems) geeignet zu sein.

TWO-DIMENSIONAL* POLYACRYLAMIDE GEL
ELECTROPHORETIC ANALYSIS OF NUCLEAR PROTEINS
OF NORMAL AND LEUKAEMIC LYMPHOCYTES

M. Kellermayer, K. Jobst, H. Busch
INSTITUTE OF CLINICAL CHEMISTRY, UNIVERSITY MEDICAL SCHOOL, PECS, HUNGARY, AND
DEPARTMENT OF PHARMACOLOGY, BAYLOR COLLEGE OF MEDICINE, HOUSTON, TEXAS

A two-dimensional polyacrylamide gel electrophoretic method has been
worked out. In the first dimension the proteins run according to their charges
and in the second sodium-dodecyl-sulphate gel according to their molecular
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size. By this method three or four times as many proteins could be separated
from saline soluble extracts of human leukaemic and normal lymphocyte
nuclei as by one-dimensional disc gel electrophoresis. Although the similarities
of separated proteins were striking, several differences were observed.

W ith its high resolution and reproducibility two-dimensional gel electro-
phoresis provides much information on the protein composition of organelles
of cells, human serum and urine in different pathological conditions.

DIE BEDEUTUNG DER HABNSAUREBESTIMMUNG UND
IHRER SCHWIERIGKEITEN

Y. A. Velésy

ZENTRALLABORATORIUM, KOMITATSKRANKENHAUS. SZOLNOK, UNGARN

AulBler der Gicht gibt es zahlreiche Zustdnde, bei denen die Harnsdure eine
wichtige Rolle spielt. Unter anderen sind der Diabetes, die arteriellen Ver-
schlufkrankheiten, Ubergewicht, Schwangerschaftstoxikose, Hypertonie und
verschiedene Nierenkrankheiten zu erwéhnen. Chemisch ist die Harnsdure in
drei Tautomer-Formen bekannt, in Trilaktim-, Dilaktim- und Laktam-Form;
im menschlichen Organismus kommt allein die Laktam-Form vor.

Dementsprechend ist das Uricase auf diese Form spezifisch. Die syntheti-
schen Pradparate enthalten dagegen die drei Formen in unbekannter Verteilung.
Da die verschiedenen Tautomere unterschiedliche Reduktionswirkungen
haben, muB auch bei den Reduktionsmethoden und bei den enzymatischen
Verfahren mit einer nicht zu vernachldssigenden Fehlerquelle gerechnet
werden. DieVerwendung von verschiedenen Préparaten als Standard, kann zu
mehr oder weniger divergenten Resultaten fuhren.

THE NORMAL RANGE OF SERUM URIC ACID

I. Horvattii

BAJCSY-ZSILINSZKY HOSPITAL, BUDAPEST, HUNGARY

Abstract not submitted.
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A NEW METHOD (EYETONE-DEXTROSTIX) FOR RAPID
BLOOD GLUCOSE DETERMINATION

A. Wagner

AMES-MILES CO., MUNCHEN, GERMAN FEDERAL REPUBLIC

A new efficient method is reported that offers the convenience of perform-
ing blood glucose determinations in the physician’s office, at the patient’s
bedside, and in the hospital out-patient department. The procedure presents
a new analytical approach to blood glucose measurement.

The method utilizes an electro-optical system for measuring the degree
of colour development on reagent strips in reaction to a drop of whole blood.
The amount oflight reflected from the reagent area of the strip is measured and
a direct readout of blood glucose concentration is provided on the meter scale
of the instrument.

The ease of operation and convenience of the system allows the clinician to
take advantage of prompt definition of blood glucose concentration. Use of the
system minimizes the time required for specimen transport and data trans-
mission.

METEOROLOGICAL FRONT ACTIVITY AND
CLINICO-CHEMICAL PARAMETERS

K. Fendtler, M. Homhanyi

CENTRAL LABORATORY OF THE COUNTY HOSPITAL, PECS, HUNGARY

In earlier examinations it was found that the blood haemoglobin levels of
hospitalized “normal” patients changed during front activity. In the present
work, blood urea nitrogen, serum potassium and sodium levels have been
studied during meteorological front activity. In the lack of front activity, the
values were normal. During strong activity, they displayed remarkable changes,
the direction of which depended upon whether the front was warm or cold.
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AUFGABE, ROLLE UND MOGLICHKEITEN DES
MEDIZINISCH-CHEMISCHEN LABORATORIUMS IN DER
NEPHROLOGISCHEN PROPHYLAXE

J. Faller

STADTISCHES LABORATORIUM, SZEKESFEHERVAH, UNGARN

Ein Bestreben flr aktive und erfolgreiche Prophylaxe auf dem Gebiet
der Nephrologie ist Uberall bemerkbar seitdem die Wichtigkeit der signifikan-
ten und asymptomatischen Bakteriurie und damit die der Firsorge der poten-
tiellen Nephrotikern erkannt worden ist. Es ist ein Prinzip geworden, daB alle
Personen mit signifikanter Bakteriurie als potentielle Nephrotiker anzusehen
sind.

Der Nachweis einer signifikanten Bakteriurie ist eine bakteriologische
Aufgabe und es gibt bereits Methoden, die fir Massen- und Serienuntersuchun-
gen brauchbar sind.

Die Maglichkeiten ihrer Anwendung werden eingehend diskutiert.
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ANNOUNCEMENT

A NEW MEETING IS ANNOUNCED BY HOLLAND ORGANIZING
CENTRE

Name : 5th Congress of the European Society of Pathology

Type : Scientific medical congress

Date: 5—10 October, 1975

Place: Vienna, Austria

Building : Hofburg Congress Centre

Organizing body and/or sponsor: the European Society of Pathology

Secretariat: c/o Holland Organizing Centre, 16 Lange Voorhout, The Hague,
The Netherlands

Subject: pathology

Languages used: preferably English

Simultaneous interpretation: no

Attendance (est.): 500

Free (Limited) On invitation only

Number of papers: ca. 180

Free (Invited)

Language of papers: English

Deadline for abstracts: 1 March, 1975

Deadline for complete texts: not applicable

Abstracts will be published in: book form

Date of publication : 15 September, 1975

Full papers will be published in: not applicable

Date: —

Price : —

Obtainable from : —

Exhibition: Yes

Number of exhibitors (est.): 30

Subject: technical and scientific; medical equipment, pharmaceuticals

Information on exhibition: Holland Organizing Centre, 16 Lange Voorhout,
The Hague, The Netherlands



A NEW MEETING IS ANNOUNCED BY HOLLAND ORGANIZING
CENTRE

Name: International Symposium on Fluorescein Angiography

Type : Medical Symposium

Date: 28 March—1 April, 1976

Place : Ghent, Belgium

Building : not yet known

Organizing body and/or sponsor: —

Secretariat: c/o Holland Organizing Centre, 16 Lange Yoorhout, The Hague.
The Netherlands

Subject: Fluorescein Angiography

Languages used: English, French

Simultaneous interpretation :yes

Attendance (est.): 300

Free (Limited) On invitation only

Number of papers: ca. 120

Free (Limited) On invitation only

Language of papers: English, French

Deadline for abstracts: 1 December, 1975

Deadline for complete texts: Congress date

Abstracts will be published in: book form

Date of publication : March 1976

Full papers will be published in: book form

Date: December 1976

Price: + Dfl. 100,—

Obtainablefrom : Dr. W. Junk N.V.— Publishers, 13 van Stolkweg, The Hague,
The Netherlands

Exhibition : yes

Number of exhibitors (est.): 20

Subject: technical and scientific; medical equipment, pharmaceuticals

Information on exhibition : Holland Organizing Centre, 16 Lage Yoorhout,
The Hague, The Netherlands



A NEW MEETING IS ANNOUNCED BY HOLLAND ORGANIZING
CENTRE

Name: 5th Congress of the European Society of Ophthalmology

Type : Scientific Medical Congress

Date: 5—9 April. 1976

Place: Hamburg, German Federal Republic

Building: Congress Centre Hamburg

Organizing body and/or sponsor: The German Society of Ophthalmology and
the Professional Association of German Ophthalmologists

Secretariat: c/o Holland Organizing Centre, 16, Lange Yoorhout, The Hague,
The Netherlands

Subject: Vascularization of the Uvea, the Retina and the Optic Nerve; Ana-
tomy and Pathology

Languages used: English, French, German

Simultaneous interpretation : yes

Attendance (est.): 1500

Free

Number of papers: 130 + 20

Free (Invited)

Language of papers: English, French, German

Deadline for abstracts: 1 October, 1975

Deadline for complete texts: 1 April, 1976

Abstracts will be published in: book form

Date of publication : 1 April, 1976

Full papers will be published in: book form

Date : not yet available

Price : not yet available

Obtainable from : not yet available

Exhibition : yes

Number of exhibitors (est.): 75

Subject: Technical and scientific; medical equipment, pharmaceuticals

Information on exhibition: Holland Organizing Centre, 16, Lange Voorhout,
The Hague, The Netherlands



INTERNATIONAL SYMPOSIUM ON FLUORESCEIN
ANGIOGRAPHY ISFA

Ghent, 28 March—1 April, 1976
Announcement

The next International Symposium on Fluorescein Angiography — ISFA —
will be held at Ghent, Belgium, from 28 March—1 April, 1976

Organisation Committee

Chairman: J. Frangois

Secretary: J. J. De Laey

Members: P. Amalric, A. Bird, A. Deutman, J. Oosterhuis, E. Norton, A.
Wessing, K. Shimizu

Scientific Programme

The main topics will be fluorescein angiography of pigment-epithelium,
choroid and retinal periphery. Sessions will, however, also be devoted to instru-
mentation and techniques, ocular hemodynamics (including retinal vein throm -
bosis) and diabetes. Each session will be introduced by invited lectures, in
order to reserve ample time for discussion, the number of free papers will he
limited.

Please notify the Secretariat, by means of the enclosed form, of your
intention to submit a paper. All relevant details will then be forwarded.

Languages

The official languages of the Symposium are English and French. Si-
multaneous interpretation in these languages will be provided.



Exhibition

During the Symposium both a scientific and a commercial exhibition
will be held.

Those interested in participating in one of these exhibitions, are request-
ed to apply to the Secretariat by means of the enclosed form. They will then
receive all relevant information.

Social Programme

An informal gathering will be held on Sunday, 28 March, after the Open-
ing Session, while also a general excursion, followed by a farewell party, is
included in the programme.

For the accompanying persons a special programme, including a full
day’s excursion to Brussels, is being arranged.

T ransportation

Sabena (Belgian World Airlines) has been appointed official carrier for
the Congress. For all information concerning your air-transportation to Ghent,
please apply to the nearest Sabena office.

Participation

If you are interested in participating in this Symposium, you are invited
to forward your name and address to the Secretariat by means of the enclosed
form. In due course you will then receive the Provisional Programme and
official application form.
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A NEW MEETING IS ANNOUNCED BY HOLLAND ORGANIZING
CENTRE

Name: 7th European Congress of Cardiology

Type : International Scientific Medical Congress

Date: 20—25 June, 1976

Place: Amsterdam

Building: Congress Centre RAI

Organizing body and/or sponsor: The Netherlands Society of Cardiology

Secretariat: c/o Holland Organizing Centre, 16, Lange Voorhout, The Hague,
The Netherlands

Subject: Coronary Artery Disease; Drug Therapy; Ventricular Functions;
Myocardiopathies

Languages used: English, French, German

Simultaneous interpretation : yes

Attendance (est.): 3000

Free

Number ofpapers: +50 invited papers

Free (Invited)

Language of papers: English, French

Deadline of abstracts: 1 January, 1976

Deadline for complete texts: 15 June, 1976

Abstracts will be published in: book form

Date of publication: 15 June, 1976

Full papers will be published in: not yet known

Date : not yet known

Price : not yet known

Obtainable from : not yet known

Exhibition : yes

Number of exhibitors (est.) : ca. 150

Subject: scientific, and technical; medical equipment, pharmaceuticals

Information on exhibition : Holland Organizing Centre, 16, Lange Voorhout.
The Hague, The Netherlands



Vith INTERNATIONAL CONGRESS OF SOCIAL PSYCHIATRY
OCTOBER, 1976

In October, 1976 the Y Ith International Congress of Social Psychiatry
will be held in Yugoslavia, but it has not yet been decided in which town.

Colleagues, neuropsychiatrists, specialists in the other fields of medicine,
general practitioners, psychologists, defectologists, music therapists, socio-
logists, social workers, nurses, and other specialists in medical and non-me-
dical professions who are interested to participate in the Congress, are pleased
to write for more detailed information on the Congress, to the president or the
secretary of the International Association of Social Psychiatry:

General Secretary: President:

John J., Carleton, M. D. Prof. Dr. Viadimir Hudolin

American Association for Social Psychiatry University Department for Neurology and
The Santa Barbara Psychiatric Medical Group Psychiatry of Dr. M. Stojanovic University
2323 Oak Lane Hospital, Vinogradska c. 20

Santa Barbara, Calif. 93105 U.S.A. 41000 Zagreb, Yugoslavia
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A NEW MEETING IS ANNOUNCED BY HOLLAND ORGANIZING
CENTRE

Name: 5th International Conference on Birth Defects

Type : Conference on Birth Defects

Date: 21—27 August, 1977

Place : Montreal

Building: Queen Elizabeth Hotel

Organizing body and/or sponsor : National Foundation — March of Dimes

Secretariat: c/o Holland Organizing Centre, 16, Lange Y'oorhout, The Hague,
The Netherlands

Subject: Birth Defects

Languages used: English, French

Simultaeneous interpretation: English, French

Attendance (est): 900

Free

Number of papers: ca. 130

Free (Invited)

Language of papers: English, French

Deadline of abstracts: not yet known

Deadline for complete texts: not yet known

Abstracts will be published in: book form (English)

Date ofpublication : August 1977

Full papers will be published in: book form (English)

Date: Summer 1978

Price: not yet known

Obtainable from: Excerpta Medica Foundation, Jan van Galenstraat 335,
Amsterdam, the Netherlands

Exhibition : no

Number ofexhibitors (est.) : —

Subject: —

Information on exhibition : —



The Excerpta Medica Foundation announces the convening of the

First international congress
on patient counselling

which will be held from 21st-23rd April 1976
in Amsterdam, The Netherlands

PLENARY SESSIONS will deal with the following subjects:
e Should the patient be told the truth?
 Doctor awareness of patient counselling needs
» Techniques of patient counselling
e Legal aspects of being a patient
e Patient counselling in psychiatric illness
* Labelling of drugs
e Influence of the mass media on patient behaviour
e Patient counselling as the beginning of social action

SECTIONAL SESSIONS will be devoted to the following topics;
e Patient counselling in hospital treatment
e Patient counselling in chronic diseases
« Death and dying
e Communicating with the mentally retarded
e Adjustment to loss of major body function
e Patient counselling and the general practitioner
e Patient counselling as a part of medical training
e The role of the health professional in patient counselling
e Patient counselling in paediatrics
e Patient counselling in geriatrics

The Excerpta Medica Audiovisual Patient Information Award

The Excerpta Medica Foundation will award a prize for the best audivosual
programme dealing with patient counselling submitted for display at the
Congress.

FOR FURTHER DETAILS:

First International Congress on Patient Counselling
c/o Excerpta Medica Foundation

P.O. Rox 1126
Amsterdam, The Netherlands



INTERNATIONAL SYMPOSIUM OF THE
DEUTSCHE AKADEMIE FUR PSYCHOANALYSE (DAP) e.Y.

Congress Center of the San Domenico Palace Hotel
1-98039 Taorminal/Sicily (ltalia) August 1st to 5th, 1975

“PSYCHOANALYTIC TRAINING”

Chairmanship: Gunter Ammon, M. D.

Organization Committee: D-1 Berlin 15, Wielandstrasse 27/28

Registration: August 1st, 1975, from 6.00 p. m.

Opening: August 2nd, 1975, 10.00 a.m., in the Plenary Hall of the San Domenico
Palace Holtel

Papers and Short Papers concerning the following subjects which are also the
subjects of the workshops taking place simultaneously can be submitted until
the 1st of April 1975 (Synopses must be presented till February 1st, 1975):

1. Theory and Practice of the Psychoanalytic Training

2. Training Analysis

3. Individual and Group Control Analysis

4. Training in Analytic Group Therapy, Group Dynamics and Milieu Therapy

5. Psychodynamics of a Training Institute

6. Relation between Training and Research within Psychoanalytic Institutes: Pros
and Cons

7. Relation between Psychoanalysis and Psychiatry during the Training

8. Relation between Psychoanalytic Institutes and University Institutes

9. The Identity of the Psychoanalist in Society
Furthermore there will be a Panel-Discussion:
“THEORY AND PRACTICE OF PSYCHOANALYTIC TRAINING”

Registration Fee: If registered till May 31st, 1975: DM 300,— from June 1st, 1975
DM 350,—

Information concerning Participation Papers, Workshops etc. may be obtained from the Organization
Committee as well as from the

Lehr- und Forschungsinstitut  Munchener Lehr- und Disseldorfer Lehr- und Frankfurter_ Lehr- und

flr Dynamische Psychiatrie Forschungsinstitut der DAP  Forschungsinstitut der DAP  Forschungsinstitut der DAP
und _rupfendynamlk (LFI) 8 Minchen 40 4 Dusseldorf 6 Frankfurt 1

1 Berlin 15 Leopoldstrale 87 Schadowstrale 86—88 Niedenau 36

Wielandstrale 27 —28 Telefon 089/34 14 44 Telefon 0211/36 49 00 Telefon 0611/72 53 41

Telefon 030/883 92 24
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ACTA MEDICA

TOM. 31 BbIl. 3 4

PE3IO ME

FTEMOOVNHAMWYECKWE U3MEHEHWA, HABNIO JAEMbBIE ¥ COBAKW
nog BAINAHMEM HOPALPEHAJIMHA W N3OAUTWMNAPOMEPMAPUHA

. MOrA4YA, E. AYBELU wn O. TABOP

ABTOpbl BbISSBUAN, 4TO Yy cobaku nocne OAHOBPEMEHHOr0 BBEeAEHWS HopaApeHanuHa
N n3ofurmugponepnaprHa BO3HUKHOBEHWE 3aCTOSl NUMKbI B TKaHAX W OTEYHOW WHGUNbTpayumn
COCYAMCTOW CTEHKM CONPOBOXJAaeTcA TWNepTOHWEN, MNOBbIWEHWEM LEHTPANbHONo BEHO3HOTO
0aBNEeHUS U YCKOPEHWEM TOKa NUMQbI.

BNINAHWE ®PYKTO3bl HA OBMEH MOYEBOW KWC/OTbI
3. XONNEHAEP

Mocne BAMBaHUA (PYKTO3bl B MNna3Me W MOYe 340POBbIX Ntofeil M 60NbHbIX Nojarpoii
Ha6npgaeTcs NCBbIWEHNE COfEPXaHUSA MOYEBON KucnoTbl. OfHAKO, B TO BPeMsi KaK 340pOBble
NOYKN GbICTPO BbIAENAT M36bITOK MOYEBON KUCNOTblI, B Nna3Mme 60NbHbIX NOJarpoii ypoBeHb
MOYEBOW KMCNOTbI elie YeTbipe yaca Nocne BBEeAEHUA (PPYKTO3bl 0CTAETCS MNOBbILIEHHbIM.

B pesynbTaTe BBefEeHUS KpbicaM OKCOHWEBOW KWUCMOTbI, MHTUGUpPYOLWEA ypukasy, ycra-
HaBNAMBAKTCA NOAOGHbIE USMEHEHWS COfEPXAHUSA MOYEBOW KUCMOTbI B NjasMe Kak Uy 601bHbIX
nogarpoi. BosHukawlyw noj BAUSHUEM (GPYKTO3bl FUNEPYPUKEMUID MOXHO 06BACHUTL MPO-
MEXYTOUYHbIMU WM3MEHEHWSIMW O06MeHa BEeLLEeCTB, a He MOBbIWEHWEM fuype3a M co4veTawleics
fernapaTtauueil, BbI3BaHHbIMUW fayeil (hpyKTO3bI.

BINAHWE MPOCTATNAHOVWHOB N MPEMAPATA HO-WIMA
(CONAHOKMCNOro APOTABEPNHA)
HA ATPEFrAUNIO TPOMBOLUWMNTOB, BbI3SBBAHHYIO AO®

X. nowoHuwm, n. HAAb, 3. TPEryLwl

O6cyxpaeTcs fAelicTBue npocTtarnaHavHos E, u E2 (hupmbl XMHOMH) Ha arperayuto
TpomboumTOoB in vitro. B CcOOTBETCTBUM C NuUTepaTypHbIMKU fJaHHbIMW WIE, okasanca o4eHb
apdhekTUBHbIM, a NMIME2 HECKONbKO MeHee 3HEePTrMYHbIM MHrMbuTOopomMm arperaunn. UVHrméutop-
Hoe peiicTBue HO-LWITMA (hpupmMbl XWHOMH), M3BECTHOrO CNasmMonMTMKa, Ha arperayuio KpoBsi-
HbIX NMAacTUHOK, Bbl3BaHHY A ®, aBTopaMu 6bII0 BbIABAEHO YXXe B NpexHeli pabote. Beugy
TOro, 4YTO 3afiepXuBatoliee arperauunto gelicteue HO-LUTA nposBnsetrca ToNbKo Npu 601bLoW
KOHLEeHTpaLuu, aBTopbl n3yyanum coBmecTHoe gelicteue HO-LUTMA un MTE,, a Takxe HO-WMA
n MrEeE,. B pesynbTaTe NOTEHUMPYIOLWEro CMHEPrn3Ma, KOMOMHaUMA 3aTUX ABYX NpenapaTtoB in
Vitro BbI3blBaeT MOJIHYIO 3afepXXKy arperaymm yxe B TaKUMX KOHLUEHTpaLWAaX, KoTopble Mpu
nsonmposaHHoM BBefeHUN HO-LLUTIA He BAMAKT, UAKM NOYTWU He BAMAKT Ha arperauunto. O6cyx-
faeTca OXWUjaeMoe 3HaYeHUe 3TOro HabnwAeHUs B npodunakTuke Tpomb6o3a.



OBOCOB/NIEHWNE OTAE/IbHbIX ®PAKUUWMN KPOBHAHbBIX KJETOK U TECHASA
CBA3b MEXAY SHAOAEPMAJIbHbIM 3MMUTEAVMEM N TEMOMNO3TUYECKUMMU
NMPEKYPCOPAMWN B YENOBEYECKOM XEJNTOYHOM MEWKE

3. KENEMEH

Mpu MUKPOCKOMMYECKOM W3Y4YEHUM YesI0BEYECKOro XelTOYHOro MewKka aBTop Habfio-
fan onpegeneHHoe 060co6/ieHME TEMOMOITUUYECKUX KETOK: paHHUEe MNpeKypcopbl remMonossa,
He cojepiaw,ue remorno6uH, pacnonarannce B6AW3M 3HAOAEPMbl, TOr4a Kak aM6puUOHaNnbHble
apuTpo6nacTbl ¢ 60raToil 303MHOPUNbHLIMU KNeTKaMW MNna3Moil 6bliM PacnonoxeHbl nNpexpie
BCEro B COCYJaxX WAW HENOCPeACTBEHHO BOKPYM MOCMefHUX.

FeMonoaTuyeckme NPpeKypcopbl MHOr4a HAXOAATCS B 9HAOAEPMASIbHOM KJETOUHOM MeL Ke.
X0Ts euwe He MMeKTCH fAOKaszaTeNbcTBa 06 3IHAOLEPMasbHOM MPOUCXOXAEHUN MNPEKYPCOpOB
remMonossa MamM 0 NMPOHUKHOBEHWMW, MNO-BUAMMOMY 3aMKHYTbIX, MPEKYPCOPOB B KpoBoo6GpaleHue,
TecHas CBSi3b MEXAY aMUTeNnMeM 3HAO0AEPMbl Ye/0BEYECKOro XXeNTOUYHOro Mewka UM MpeKypco-
paMmu remMonoasa Tpe6yeT 06bACHEHUSA.

ABTOMMMYHHOE COCTOAHUWE BOJ/IbHbBLIX BOJTE3SHbIO BASEALOB-TPEBCA

n. 3PAEN, W. ®A3EKALW, 6. KW, A. CETEAN v O. MMETPAHbBU

Ha ocHoBe KAMHW4YecKoro u na6opatopHoro ob6cnefoBaHnsas 175 60nbHbIX 60/€3HbIO
BasefoB-IpeBca, fe4nBLINXCA NpeABapuUTebHO PajMoOaKTUBHbIM MOAOM, 17 60/bHbIX, HE MONY-
YMBLUWX €ellle evyeHns, 1 nabopaTopHOro nccnefjoBaHna 44 30poBbIX NKL 6bISI0 YCTAHOBJIEHO, UTO

1. c 6one3Hbto BasepoB-I'peBca coYeTaldTCA MHOro4YMcneHHble (Mpoyve) aBTOMMMYHHbIE
3aboneBaHuns;

2. y 60onbHbIX 60ne3Hbl0 BasepgoB-IpeBca TUTPbl MPOTUBOWUTOBUAHBIX, MPOTUBOMbILLIEY-
HbIX U NPOTUMBOMOYEYHbIX aHTUTEN AOCTOBEPHO NPEBbIWAT TUTPbl KOHTPONbHbIX nNuL. B][cnyuyae
aHTUHYKNeapHOl peakuuWn HabngaeTcss Nofo6HOe MONOXEHUE;

3. CTeneHb MOBbIWEHNA TUTPOB MPOTMBOTEN B Clay4yae MPOTUBOWMUTOBUAHLIX aHTUTEN
N aHTUHYK/NeapHO peakuuy nokasbiBaeT JOCTOBEPHYIO KOPPeNALMi0 CO BpeMeHeM, MPOTEKL UM
nocne Hayana 3abonesaHusA. B TeyeHume 7—8 neT nocne Hayana 3ab6oneBaHuMs TUTPbl NOBblLWa-
I0TCA, @ HayMHaa ¢ 15-ro roga OHW [OCTOBEPHO MOHWUXaKTCH.

CPABHWTE/IbHbBIE BHYTPNCEPOEYHBIE U MEXAHOITPA®PNYHYECKWNE
MCCNEAOBAHNMA B OMbITAX HA XWMBOTHbBIX

n. BOAM u n. Muxoum

ABTOpPbI M3y4Yasu B ONbITaX HAa XXUBOTHbIX MOMYYEHHbIe KPOBABbLIM MyTem (KpWUBbIe gaBe-
HUS B NPaBOM U N1eBOM XeNyAo4Kax, WAnW B aopTe W NIerOYHON apTepun) U 6eCKPOBHbLIM NyTeMm
(NnpaByl M NeByw BepxXyWweuyHyw KapAuorpammy) faHHble 0O pasfiMUHbIX (asax CepaevyHoro
uMKna, Npexje BCEro OTHOCUTENbHO Mepuoja nepej Bbli6pacbiBaHUeM KPOBU M BpeMeHU Bbli6pa-
CbiBaHUS.

CornacHo pesynbratam:

1. faHHble, MONYYEHHbIe KPOBaBbIM M 6ECKPOBHbIM NYyTeM, HEe MOKa3blBaT 3HAUYNTENbHbIX
OTK/IOHEHUN;

2. BepxyleyHas KapguMorpamma HauyMHaeTcs paHblue, 4YeM COOTBETCTBYyHLW As KpuBas
faBNeHUsA B Xenypoukax;

3. BpPeMEHHbI X0 npaBoii M NeBoli BepXylWeyHOW KapAamorpamMM HEOAWHAKOB;

4. B ONbITax Ha XWBOTHbIX Touka E BepxyweuHoii KapgmMorpaMmbl KaxeTcs MOAXOAR-
el ans onpeieneHns Havana Bbl6pacbiBaHWS KPOBW.



FTMOMEPYNOHE®PPUT MMYHHOKOMMJIEKCHOIO MPOUCXOXOEHWNA,
COMPAXEHHbIN BOJIE3HbIO XOOXKUWHA

M. CABO, . NYWTbUK, U. 3PAEWN u [. CEFEAN

Coo6uaeTcsa cnydaih 60nbHOro 60ne3Hb0 XO0A4XKWHA, Yy KOTOPOro pasBuICcs HeppoTu-
YeCKU CMHAPOM. MUKPOCKOMMYECKOe M 3/IeKTPOHHOONTWYECKOE McCNefoBaHue 6MONTUYECKOTO
MaTepuana noyek nokasano mem6paHonponutepaTUBHbIA rnoMepynoHepUT UMMYHOKOMMNIEKC-
HOro npoucxoXxpgeHus. CBSA3b MeXAY HePpoTUYECKUM CUHAPOMOM W NpoTeKaHuem 60/1e3HU
XOAXKNHA YyKa3blBaeT - B COOTBETCTBUW C NNTepaTypHbIMU AAHHBIMW — Ha 3TUONOTNYECKYIO
cBfA3b ABYX 3a60neBaHUA.

TPOMBIOJTACTOTPA®PUNYHYECKOE MCCJ/TIEAQOBAHWME BOJIbHbI X,
MNMPETEPMEBW MNX CMNAEHEKTOMWIO

M. MAUC, B. WWLWNPO un b. WAPKU

ABTOpbl M3y4yanu TpomGanacTorpammbl 28 NuL, NpeTepneBlINX CNAEHEKTOMUIO MO pas-
HbIM NpUYMHaM. Kak B rpynne nuL,y KOTOPbIX CeMe3eHKY yAanuaum no nosojgy TpaBMUpPOBaHMWS
(3HAUUT y, NO Cyuw,ecTBY, 340POBbIX NKL), TaK U B rpynne 60/bHbIX, OMEPUPOBAHHbLIX N0 NOBOAY
3aboneBaHWs NevyeHu, Habnwaanucb 0OTKNOHeHUA T I, ykasblBallWMe Ha CKAOHHOCTb K MOBbI-
WEHHOW CBEPTLIBAEMOCTU. ABTOPblI HacTosAlW el cTaTbW He HaGMOAaNuU ABNEHUA CTyneHel, onu-
CaHHOTO APYTrMMU UCCNEA0BATENAMU.

«KBAHTNO®PUKALUWNA MPOCTPAHCTBEHHbBIX PASMEPOB
M MPOCTPAHCTBEHHOW CKOPOCTW HOPMAJ/IbHOTO
N MATOJIOTMYHECKOIO QRS KOMIIJIEKCA»

AHTANOUMWM, 3., LUTPOMMEP, M., PETEL, /.

B uyeTblpexcTax COpOKa OfHOM C/yyae UccnefoBaHbl NPOCTPAHCTBEHHbIE pasMepbl M NPOCT-
paHCTBEHHAas CKOPOCTb HOPMasibHOro v nartonornyeckoro QRS kKomnnekca. NMpocTpaHCTBEHHbIE
pasMepbl onpejefieHbl C NMOMOLLbIO TPUAKCUKAPANOMETPUYECKOW aHanoroBoi BblYUCAUTENbHON
MallWHblI, NPOCTPaHCTBEHHAsA CKOPOCTb BblYMCAEHA C MOMOLWbIO BbIYUCANTENbHOW MallNHbI.
AHaNoroHbl NpPocTpaHCTBeHHbIX pa3mepoB (M), asumyTa (H®) nanesaynn (V°) aUrnTUNnN3oBaHbl
npu pas3béuBke Ha MrHOBeHHble 10 MC BEKTOPbl M 4YWUC/IOBble faHHble KOMNOHEHTOB XY Z nony-
YeHbl MPW UCNONb30BAHUW YrNoBbiX GYHKUWA Ha 3NeKTPOHHOW BbIYNCAUTENbHOW MallnHe
OQPA 1204. Mo pJjaHHbIM KOMMOHEHTOB Ha OCHOBe (OPMYynbl MNPOCTPAHCTBEHHOW CKOPOCTK
(SV) BblYMCNeHbl CKaNspHble 3HAaYeHWST MPOCTPAHCTBEHHOW CKOpPOCTM. Ha OCHOBe YMCNOBbIX
faHHbIX, AeACTBUTENbHbIX ANS MPOCTPAHCTBEHHbLIX pPa3MepoB W MPOCTPAHCTBEHHOW CKOpoCTwU
no 10 mc yMkKnam u, COOTBETCTBEHHO, 1/8 uuknam, rpaumyeckn NOCTPOEHbl KPWUBble NMPOCTPAHCT-
BEHHbIX pPa3MepoB W NPOCTPAHCTBEHHOW CKOPOCTW W aHanM3nMpoBaHbl UX CPpefHWe 3HAYEHUS Mo
rpynnam 60MbHbIX (2 UMEHHO rpauyeckne anropuTMbl).

MMMYHOJ/NTIOTUYHECKVWE OTHOWEHWMA MNP XPOHUWYECKOM TUME/JIOHE®PUTE
KNETOYHbIA MMMYHHbBIN OTBET MPU XPOHWYECKOM MUWENOHE®PUTE

T. CABO, b. ®EKETE w [. TIETPAHbBWN

ABTOpbI M3y4Yanu npu nomowy npobbl Ha o6pa3oBaHWe PO3ETKM WMMMYHONOTMYECKYIO
ceHcMbunusauunio, passuBarLlyloca MpU UHGBEKLUN B XO0A4e XPOHUYECKOro nMuenoHeppuTa
(XMH), Tak KakK B c/ayyae Hannuma cneunmPuyeckmx aHTUIeHOB YUCNO0 KJEeTOK, o6pasyloLumnx
pO3eTKWN, faeT OPUEHTUPOBKY O CTeNeHW MMMYHHOro OTBeTa, BbI3BAHHOr0O aHTUreHamu. bbinio
HallfeHo, 4To B nepuof obocTpeHnsa npouecca XM H-a, B cayyae 3apaXeHUs KULWeYHOW nanou-
KoW, B npeo6najatrouieM 60NbLINHCTBE CQly4yaeB MoJiyvyaeTcsl MOMOXMUTenbHas npo6a Ha o6paso-
BaHuWe po3eTKW. B cnyyae xe MHPeKUMN CUHETHOWHOW Nano4ykoi M NpoTeeM NpPWU MCCNefOBaHUM
0-aHTMUreHOB NOCAEAHWUX He yAanocb MONYYUTb MONOXWUTENbHOro oTeBeTa. B cBA3M C MHPeKUM-



AMNW HUXHUX MOUEBbIX MyTell 6bIN MOMYyYeH MMMYHHbIA OTBET MeHbluero pasmepa. W3 aTumx
pe3ynNbTaToOB MOXHO 3aK/NOUYNTb, YTO 60/ee BbiPaXeHHbI MUMMYHHbI 0TBET MoAy4YaeTcs TONbKO
B Cy4Yae MHMEKLMA, pacnpocTPaHsIoLWNXCS TaKXe HAa MapeHXMMy Mouyek, Npuuem aTa peakuyms
ABNSAETCA TONbKO BPeMEHHOW W He 3aliuliaeT 601bHbIX OT PEeLUAMBOB U PeUH(eKLNA. BaxHel-
Wwei UeNbl M B fanbHeilem sIBAAETCA MPefOTBPALLEHME MOCENEHUS MUKPOOPTaHU3MOB M UX
aHTUTEHOB Ha MecTe UMMYHONOrMYECKUX COGLITUIA, B MHTEPCTULUU MOYKMU.

MPOABNEHWE HACNELCTBEHHbBIX 3ABONEBAHUW MEYEHWN
BCNEACTBUWE MEONWKAMEHTO3HOIO JIEHEHWNA

T. XOPBAT, A. TOIJ, Y. PYXA, A. 1YAAHb n T. ABOP

Coob6watTcs 4 HabnOAeHNA, NPU KOTOPbIX NOA BANAHWEM MeAUKAMEHTO3HOr0 /SleYeHUs
[0 Tex nop HewsBecTHas 3H3MMoOMaTWA cTana ABHOW. Ha ocHoBe Ha6GnofeHUid, caenaHHblX
Yy 4BYX 60N1bHbIX C 60/1e3HbI0 XKnUnbbepa My 4BYX 60/IbHbIX C OCTPOW MHTEPMUTTUPYHOLWEA Nopud-
puein, obcyxfaeTcsa 3HayeHUe MOABEPXEHHOCTW TFeHeTUYECKO onacHocTW, MNpoABAstOLWelics
NoABMNAHUEM MefMKAMEHTO3HOro flevyeHuns.

QOPPEKT OCTPOIro XONECTA3A HA KPOBOOBPAWEHWE MEYEHW
. CABO, ®. AKAB un 3. MAJbAP

ABTOPbl M3yYanu y HApKOTMU3NPOBAHHbLIX COGAK MPYM NOMOLLM 3NEeKTPOMArHUTHOro amnep-
MeTpa KPOBOTOK B MEYEHOUYHOW apTepuu M B BOPOTHOW BeHEe A0 3aKPbITUS W B TeyeHWe 6 4acos
nocse 3aKpblTUSA XENUYHOro NpoToKa. MapannenbHoO MNOBbILWEHNIO AABNEHUS B XENUYHbIX NYyTAX
B MEYEHOYHON apTepuyu NOBbIWAETCA KPOBOTOK M MOHMXAeTCcs CONPOTUBNEHWE, B TO BPeMS
KaK B BOPOTHOW BeHe COMPOTUBJIEHWE YBENWUYMBAETCS M KPOBOTOK najgaeT. MONHbIA KPOBOTOK
NeYyeHN B CYLW HOCTW OCTAeTCs HEU3MEHHbIM. AHANu3 pe3ynbTaToB MO-BUAMMOMY YyKa3blBaeT Ha
TO, YTO MEXAY M3MEHEHUAMU KPOBOTOKA M B NEYEHOYHOW apTepun U B BOPOTHOW BeHe CyL}ecT-
ByeT 60/fiee TecHas CBfA3b, YeM MEX[Y MNOBbIWEHWEM [JaBNeHUA B XENUHbIX NYTAX U KPOBOTO-
KOM B OTAeNbHbIX cocyfax. 9T HabNOAeHUS MOXHO corfacoBaTb C NPejnosioXXeHUeM, Mo KOTO-
pOMYy MOBbILWEHWE KPOBOTOKA B MEYEHOUHOW apTepun MMeeT NepBUYHOE 3HAYEHUE B U3MEHEHUNU
KPOBOTOKa MeyeHu. [OBbIWEHHOE BCMEACTBUE XO0necTasa TKaHeBOe [JaBfieHUWE MOCPEeACTBOM
CHUXEHUS 4YPe3CTEHOYHOro faBfIeHUS BbI3bIBAET B MEYEHU MUOreHHOe pacllivpeHUe apTepuon.
Mexay peyunpoKHbIM CONPOTUBAEHUEM B MEYEHOUYHOW apTepUM U CONPOTUBNEHWEM B BOPOTHOM
BeHe cyliecTBYeT o6paTHasi NMHeliHas Koppensuus. TOHUXEHWE NOPTaNbHOroO KPOBOTOKA
06ycnoBnMBaeTCA, rnaBHbIM 06pa3oM, NOBbIWEHUEM NPeANeYeHOUYHOr0 GPbIXKEEeYHOr0 CONPOTUB-
neHus. NMocnefHee BbI3bIBAETCA MOBbILWIEHUEM MOPTANbHOrO CONPOTUBAEHUS. Mexay nopTanb-
HbIM W GPbIXXEEeYHbIM COMPOTUBAEHUAMU MOXHO BbISIBUTb 3KCMOHEHLMANbHYO CBA3b.

MEXAHU3M W3MEHEHWMN KPOBOTOKA B MEYEHW,
Bbl3BBAHHbI X MOBbLIWWEHWMEM OABJIEHWNA B XEJIUHbIX MYTAX

O. CABO, ®. AKAB, X. MAObAP

Y cob6aKun BHe3anHoe NOBblWeHNe JaBNeHUSA B XXeNUYHbIX NyTAX Ao 40 MM pT. CT. 3Hauu-
TenbHO (+39% ) NoBblWaeT KPOBOTOK B MEYEHOUHOW apTepuu, B TO BPEMSA KakK B BOPOTHOW BeHe
KPOBOTOK MOHMXaeTCcsi TONbKO B yMepeHHOl Mepe (—9,5% ). Mpu NoCcTENeHHOM MNOBbIWEHUN
faBNeHNA >KeNyun KPOBOTOK MeYEeHOUHOW aBTepuu BHayase MNOBbIWAETCA TONbKO YMEPEHHO,
asaTeM, NPW JOCTUXEHUUN KPUTUYECKON BeNMUYUHBI MeXxay 20—35 MM pT. cT., HacTynaeT BHe3an-
HOe NOoBbIWEeHNEe NOYTK [0 MaKCcMMyMa. Bnokaja agpeHeprHblx a- u -/i-peyenTopos 1 gava aTpo-
nruHa He BAWAKT Ha 3Ty peakuuto. M3meHeHune cocTaBa XWAKOCTU, HanonHsAwLWelh XenuHble
nyTW, He OKasblBaeT BANAHWUA Ha pa3Mep BasofuUNATaLWW, HO M3MEHSeT NpoTeKaHue npouecca.
Y Ka3aHHOe AB/IeHNE MOXHO 06BbACHUTb MUOTEHHbIM pacllpeHnemM apTepunos, BbI3BaHHbIM MOHMU-
dXeHnem 3ah(HeKTUBHOINo TPAHCCTEHOYHOrO AaBJfieHUss apTepuon.



OCNOXHEHWUSA MPN UCTUHHOW KPACHOW MOJIMUNTEMUWN N EE COMPAXEHUE
CAOPYTNMMW HETEMONIUNTUYECKUMW 3ABONEBAHNAMMU

I. HALb

Ha ocHoBe faHHbIX 156 60NbHbIX WUCTUHHOW KpacHOW monuuuTemueld, HabnwaaBLWmKXCA
B TeyeHue 14 neT, aBTOp coo6LiaeT YacTOTy BCTPeEYAeMOCTU COCYAUCTbIX OCNOXHEHUN, a Takxe
4acTOTy coOYeTaHMA 3TOW 60NMe3HU C Apyrumu 3a6oneBaHUsAMU.

B 60nbHMYHOM MaTepuane aBTopa [0 Hayana aKTUBHOIO /leYeHUS U cUCTeMaTUyecKol
rematofiormyeckoin amcnaHcepusaunm y 48 60NMbHbIX NOSABUNUCb-Kakue HUBYyAb cocyaucTble
OC/MIOXHeHUA. B cBs3n ¢ 6one3Hblo Bake3—Ocnepa 4Yacto Habnwofanucb rUNepToHUA, AeKOM-
neHcauuna cepgua, rpyaHasn xaba, caxapHblii gnabeT unun guabetonfHana Kpusas caxapa KpoBu
N si3BeHHasa 60/1e3Hb.
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Patogenez oshogowoi anemii

PATHOGENESE DER VERBINDUNGSANAMIE

VON I. BERNAT

In dieser Monographie wird erstmalig eine zusammenfassende Darstellung der im
Verlauf der Verbrennungskrankheit auftretenden und zur Andmie fihrenden Stoff-
wechselstérungen gegeben. AuRer eingehender Abhandlung der Forschungsergebnisse
des Autorsaufdem Gebietdes Eisenstoffwechselsund der Ham-, bzw. Globin-Synthese,
sind weitere Abschnitte der Monographie dem Typ und demVerlaufderVerbrennungs-
anamie, den morphologischen, biochemischen und funktionellen Eigenschaften bzw.
der Lebensdauerbestimmung der sich nach einer thermischen Verletzung bildenden
Erythrozyten gewidmet.

In russischer Sprache . Etwa 280 Seiten . 116 Abbildungen Ganzleinen
ISBN 063 05 0462 6

Iconographia selecta dermatohistologica

EIN DERMATOHISTOLOGISCHER ATLAS

VON L. SZODORAY und K. VEZEKENYI

Vermdge des Uberaus reichen Bildmaterials (415 groRtenteils Mikrofilme und klini-
sche Aufnahmen in schwarzweill) dirfte dieses Werk in der einschldgigen Literatur
der letzten Jahre einen ganz besonderen Platz einnehmen. Zu einer besseren Informa-
tion des Lesers dienen mehrere Ubersichtstafeln der Krankheitsgruppen (Mechanis-
mus der Blasenbildung usw.), sowie in einigen Abschnitten die Darstellung der
histochemischen Ergebnisse.

In deutscher Sprache « Etwa 190 Seiten ¢ 415 Abbildungen und Tabellen
ISBN 963 05 05142

AKADEMIAI KIADO

BUDAPEST



WIRKUNGSMECHANISMUS
SYNTHETISCHER PROGESTOGENE

von F. SZONTAGH

Das Buch behandelt ein hochaktuelles Thema: der Wirkungsmechanismus der Pro-
gestogene — dieser reproduktionsméfRig sehr aktiven Wirkstoffgruppe — wird ex-
perimentell und Kklinisch vielseitig untersucht. Der Einleitung folgt die Beschreibung
und statistische Auswertung der angewandten Methoden. Es ergibt sich die SchluB-
folgerung, dalR der Mechanismus der empfangnisverhiutenden Wirkung weitaus kom -
plizierter ist, als bisher angenommen wurde. Beim Zustandekommen dieser Wirkung
spielen mindestens 4, wahrscheinlich aber 6 Angriffspunkteeine Rolle. Der Verfasser
bewertete die einzelnen Angriffspunkte auch in der Hinsicht, ob ein Wirkungsmecha-
nismus allein — und wenn, so welcher — den antikonzeptionellen Effekt erzeugen
kann. AnschlieBend werden die Untersuchungen lber die therapeutische Anwendung
der Progestogene zusammengefallt. Als AbschluB bietet das Buch eine kurze Dar-
stellung der Studien, die fiir eine trophoblast-aktivierende Wirkung einiger Proge-
stogene sprechen.

In deutscher Sprache mEtwa 190 Seiten w50 Abbildungen und 50 Tabellen mGanzleinen

Eine Gemeinschaftsausgabe — vertrieben in der BRD, in der DDR, in Osterreich und in
der Schweiz von Johann Ambrosius Barth Verlag, in allen anderen L&ndern von Kultura,
Budapest, ISBN 05 0497 9

AKADEMIAI KIADO JOHANN AMBROSIUS BARTH
Budapest VERLAG Leipzig
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COK PULMONALE
CHRONICUM

VON |. SZAM

Definition, Geschichte, H&aufigkeit, Pathologie, Formen, Ursachen, Entstehungs-
mechanismus, Hdmodynamik des cor pulmonale chronicum werden ausfihrlich dar-
gelegt. Das Buch behandelt in diesem Zusammenhang auch die von der pulmonalen
Hypertonie verursachten morphologischen Herzmuskelverdnderungen, die Respira-
tionsstérung. Das chronische cor pulmonale ist nicht nur eine Krankheit der Herzens,
sondern des ganzen Organismus; in diesem Sinne wurde das Kapital Uber die Verdn-
derungen der einzelnen Organe (Gehirn, Leber, Niere, Lunge, blutbildende Organe)
ausgearbeitet; besonders eingehend ist die Beschreibung der Schadigungen des
Zentralnervensystems. Nacli einer grindlichen Erdrterung der Symptomatologie
folgt die kritische Auswertung der diagnostischen Methoden sowie die sich auf alles
erstreckende Auseinandersetzung der therapeutischen Madoglichkeiten. Das letzte
Kapitel behandelt die Rehabilitationsaussichten, die Prognose und Prophylaxe der
Krankheit und die in dem letzten Jahrzehnt verzeichneten Anderungen des klini-
schen Krankheitsbildes. Tabellen und eine Bibliographie vervollstandigen das Werk.

In deutscher Sprache m Etwa 150 Seiten ¢ Ganzleinen

Eine Gemeinschaftsausgabe vertrieben in den sozialistischen L&ndern
von Kultura, Budapest, ISBN 903 05 0545 0, in allen anderen Lé&ndern
von F. K. Schattauer Verlag, Stuttgart, New York

AKADEMIAI KIADO F.K. SCHATTAUEK VERLAG

BUDAPEST STUTTGART «NEW YORK



Die kranke Gallenblase

Von Priv.-Doz. Dr. Joachim Meyer-Burg, Berlin (West), Prof. Dr.
Rudolf H&ring, Berlin (West), Dr. Herald Hanning, Md&lln, Prof. Dr.
Friedrich Gilnther, Berlin (West), Prof. Dr. Gerhard Palme, Berlin
(West), Dr. Ursula Ziegler, Berlin (West), Prof. Dr. Wemer Schlung-
baum, Berlin (West)

1974. 186 Seiten, 141 Abbildungen, 4 Farbtafeln, 17,5x25 cm,

Leinen 48,— M <Bestell-Nr. 793 455 6

Erkrankungen der Gallenblase nehmen an Zahl stdndig zu und sind dadurch
nicht nur von erhdhtem medizinischen Interesse, sondern auch von auBerordent-
licher klinischer und volkswirtschaftlicher Bedeutung. Das Buch verschafft dem
Leser einen zwar recht konzentrierten, aber zugleich informativen Uberblick
Uber alle Aspekte des Problems, wobei aktuellem diagnostischen und therapeu-
tischen Wissenszuwachs besonderer Wert beigemessen wird. Das Werk stellt
eine moderne Informationsquelle dar.

Bestellungen an den Buchhandel erbeten
JOHANN AMBROSIUS BARTH LEIPZIG



Das frihe Bronchialkarzinom

Eine Synopsis vom Katasterschirmbild bis zum Resektionspréparat

Von Prof. Dr. WALTER LINDIG, Leipzig
und Prof. Dr. GERHARD ROTHE, Leipzig

1973. 418 S. mit 426 Rontgenbildern und 60 farb. Abb.
In deutscher und englischer Sprache
Leinen 186,— M =« Bestell-Nr. 793 343 0

Die lebenswichtige Frage der Frihdiagnose des Bronchialkarzinoms ist noch
nicht allgemeingiltig beantwortet. Wohl wird heute von niemandem be-
stritten, daB die Erfolge der operativen Behandlung signifikant von der
Frihdiagnose abhéngig sind. Die Autoren legen auf Grund langjahriger Er-
fahrungen neue Erkenntnisse an Hand eindrucksvoller Verlaufsserien vom
Katasterschirmbild Gber die Ergebnisse der klinischen Rdéntgenologie bis
hin zum farbigen Resektionspridparat vor. Statistische Ubersichten aus den
letzten Jahren unterstreichen die Bedeutung der Katasterschirmbildunter-
suchungen fur die Frihdiagnose des Bronchialkarzinoms und fir die Er-
folge seiner operativen Behandlung.

Bestellungen an den Buchhandel erbeten

JOHANN AMBROSIUS BARTH LEIPZIG
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EINFUHRUNG IN DIE KLINISCHE
IMMUNOLOGIE
fur Studierende und Arzte

von J . Gergely und H. Ott

Das Buch ist fiir Studierende Arzte geschrieben, die sich die Grund-
lagen der modernen theoretischen und klinischen Immunologie
anzueignen wiinschen. Es widerspiegelt die bedeutenden Wandlun-
gen, die in der Immunologie im Ergebnis der immunologischen
Forschung der letzten 15 Jahre eintraten. Die theoretischen Grund-
lagen, die neuen Ergebnisse der Immunchemie — besonders aufdem
Gebiet der Strukturaufkldrung der Antikdrper —, der Mechanis-
mus der zellularen Immunantwort, das Komplementsystem, die
Immuntoleranz, das Prinzip der immunologischen Untersuchungs-
verfahren werden ausfihrlich behandelt. Gestitzt auf theoretische
Grundlagen besprechen die Verfasser in allen Einzelheiten sdmtliche
pathologische Prozesse, in deren Entstehung immunologische Vor-
gdnge — Autoimmunprozesse, Immunkomplexbildung, Hyper-
sensibilisierung, Immundefizienz usw. eine Rolle spielen. Der
Mechanismus, die Symptomatologie, die Prinzipien der Diagnostik
und der Therapie werden dargelegt. Dies ist das erste Lehrbuch,
in dem der Leser die wesentlichsten Kenntnisse der theoretischen
und klinischen Immunologie in einem Band vorfindet.

In deutscher Sprache « Etwa 350 Seiten ¢ Ganzleinen

AKADEMIAI KIADO GUSTAV FISCHER VERLAG
Budapest Stuttgart
Eine Gemeinschaftsausgabe vertrieben in den sozialistischen

Lédndern von Kultura, Budapest, in allen anderen L&ndern von
Gustav Fischer Verlag, Stuttgart



Atlas der normalen mikroskopischen
Anatomie des Menschen

Von Prof. Dr. MAX CLARA, KURT HERSCHEL, Leipzig,
und Prof. Dr. HELMUT FERNER, Wien

1974. 412 Seiten mit 415 zum Teil farbigen Abbildungen

Texte in deutscher, russischer, englischer und spanischer Sprache
Leinen 230,-M * Bestell-Nr. 793 313 1

Sonderpreis fur die DDR 206,— M

Der Atlas enthélt eine Fulle von systematisch angeordneten histologischen und
mikroskopisch-anatomischen Abbildungen, die fast ausnahmslos nach Original-
préaparaten menschlichen Materials gezeichnet wurden. Das Bildwerk stellt beste
wissenschaftliche und kunstlerisch-anatomische Investition dar, die in Zukunft
nicht zu wiederholen sein wird.

Bestellungen an den Buchhandel erbeten

JOHANN A MBROSIUS BARTH LEIPZIG
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