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Platelet Inhibition of Human Lymphocyte PHA-Induced
Blastoid Transformation

D. C. Cress, W. K. Metcalf

Department of Anatomy, Creighton University, Omaha, Nebraska 68178
and Department of Anatomy, University of Nebraska, Omaha, Nebraska 68105, United States

(Received April 2, 1975)

The reduced PHA responsiveness of human lymphocytes obtained from heparin-
ized as compared to defibrinated blood has been shown to be due to platelet con-
tamination in the former. Inhibition of blastoid transformation and lymphocyte
death is directly related to the number of platelets added to a culture. Divalent ions
partially reduce this platelet inhibitor phenomenon but do not block it completely.
The “toxic” platelet components appear to be localized in the membranes and par-
ticulate matter after homogenization and hard centrifugation. Comparative studies of
PHA transformation must control platelet contamination of the cultures in order to
avoid severe difficulties of interpretation.

As early as 1965 it was shown that while rat lymphocytes readily respond
to PHA in serum cultures, they failed to do so in cultures containing rat plasma [7].
It was suggested [8] that the toxic factor involved was probably the contamination
ot the plasma with platelets. The same phenomenon was later demonstrated in the
guinea pig [3], but has never been fully investigated in human lymphocyte cultures.
In this study, human lymphocyte cultures prepared from heparinized blood were
shown to be depressed in terms of per cent of stimulation when compared to
cultures derived from defibrinated blood, but not to the extent previously reported
for rat and guinea pig lymphocyte cultures. In view of recent reports claiming
that specific types of plasma may contain factors inhibitory to lymphocyte trans-
formation [6] and the frequent preparation of lymphocyte suspensions from
heparinized blood samples [2, 9] resulting in varying amounts of plasma and/or
platelets in the subsequent cultures, it was felt there was a need for more detailed
investigation of the inhibitory phenomenon of platelets in human serum lympho-
cyte cultures.

Materials and Methods
Lymphocyte collection: defibrinated serum

Twenty-five ml of blood was drawn by venipuncture from the median cubital
vein of healthy male volunteers for defibrination in a sterile 125 ml Erlenmeyer
flask that has three 8 mm lengths of 7 mm glass tubing to entrap the developing

|*
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4 D. C. Cress, IV. K. Metcalf: Lymphocyte blastoid transformation

fibrin clots. The whole was rotated on an Erbach rotator (Erbach, Ann Arbor,
Michigan) for 10 min at 180 rpm. Then 3 ml of 6% Dextran (MW200,000 —300,000)
were added and mixed for 30 sec on the rotator. The defibrinated blood was
transferred to three 15 ml centrifuge tubes and allowed to stand for 30 to 40 min
at room temperature for the red cells to settle. The leukocyte rich serum (LRS)
was drawn off and the white cells counted according to Hepler [4] using an
Improved Neubauer Counting Chamber (Hy-Life Ultra Plane, Clay Adams, New
York). There is a very slight but constant red cell contamination of the LRS
produced by this separation technique. The remaining serum and red cells were
centrifuged at 750 gn for 10 min and the autologous serum saved for the culture
mixture.

Lymphocyte collection: heparinized plasma

Blood was drawn by venipuncture into a heparinized syringe to a final con-
centration of 50 units/ml (Liquaemin Sodium *“100” Aqueous Sol — 1000 U.S.P.
units/ml, Organon Inc., West Orange, New Jersey). Twenty-five ml of heparinized
whole blood was thoroughly mixed with 3 ml of 6% Dextran in the syringe and
transferred to three centrifuge tubes for red cell sedimentation. After 30—40
min the leukocyte rich plasma (LRP) was drawn offand the leukocytes counted [4].

Lymphocyte culture technique

The total volume of LRS was measured and diluted to a final cell con-
centration of 12 to 1.5x10 leuko/ml with 60% Minimum Essential Eagles
Medium (MEM) (Microbiological Associates, Inc., Bethesda, Maryland), 40%
autologous serum and 100 units of Penicillin-G per ml.

Two ml aliquots of the final culture mixture were transferred to 10 ml
culture bottles siliconized with General Electric SC-87 Silicon (Silicon Products
Department, Waterford, New York) [10] and 0.02 ml per ml of culture mixture of
phytohemagglutinin-m (PHA-M) Difco Lab, Detroit, Michigan) was added to
each bottle. Experiments that did not require the addition of PHA to the cultures
were prepared following the same technique. The culture bottles were gassed
with 95% CO02 and stoppered tightly with silicon rubber corks and incubated
for 72 his at 37°C.

Differential and absolute cell counts

Six categories of cells were selected to evaluate 72 hour leukocyte cultures.
(1) Small unstimulated lymphocytes as they are on a typical smear of peripheral
blood. (2) Blastoid cells — cells with enlarged nuclei and several prominent
nucleoli and medium to dark blue cytoplasms (this category included cells with
ruptured cytoplasmic membranes but still intact and distinct nucleoli). (3) Dead
and smeared cells —cells with small pyknotic nuclei and little or no cytoplasm
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D. C. Cress, W. K. Metcalf: Lymphocyte blastoid transformation 5

and granulocytes with a number of dark spherical bodies. (4) Mitotic figures —
cells in metaphase (these were added to category 2 for the total number of stimulat-
ed cells). (5) Macrophages — cells with an oval eccentric nuclei and a heavily
vacuolated cytoplasm. (6) Granulocytes as they appear in a normal blood smear.
At least 200 cells were counted per slide. Absolute counts of leukocyte cultures
are made difficult because the cells are aggregated by the leukoagglutinating
property of PHA. Too vigorous agitation [12] destroys the cells while insufficient
agitation does not break up the clumps and would seriously impair the accuracy
of the counts. It was, therefore, important to develop a reliable mixing technique
that involved the thorough but gentle disruption of all cell clumps. Initial and
terminal total nucleated cell counts were done only after gently flushing the
culture fluid in and out of a Pasteur pipet 30 times to break up the aggregated
leukocytes. The absolute initial and terminal number of cells in each category
was calculated from a combination of the per cent differential count and the total
cell count. Cultures can then be evaluated for the total number of cells that survive
after 72 hr from any of the six categories above. The per cent of survival from each
category can also readily be calculated from the initial and terminal absolute cell
counts.

Platelet harvest

Blood was drawn by venipuncture into 3.8% sodium citrate (NaCit) from
the saphenous vein in the forelimb of young healthy mongrel dogs of either sex
or from the median cubital vein of healthy male medical students and mixed
well by inversion. The citrated blood was emptied into a 50 ml centrifuge tube
with an equal amount of 3.8 % NaCit to a final concentration of 50 parts of blood
and 50 parts NaCit. It was mixed well and centrifuged at 200 gnfor 20 min at 5°C.
The platelet rich plasma (PRP) was drawn off with a Pasteur pipet into a clean
50 ml tube and the red cells were saved for a second and third harvest of platelets.
The PRP was then centrifuged at 1000 gn for 15 min at 5°C. The platelet poor
plasma (PPP) was returned to the red cells, saving 3—4 ml of PPP to resuspend
the platelet pellet. The platelet suspension was refrigerated and the harvesting
procedure repeated twice more. After the third extraction, the PRP was com-
bined with the other platelet suspension and counted according to Brecher and
Cronkite [I].

Platelet homogenization

The sample of platelets to be added to a culture was first centrifuged at
1000 gn for 20 min; then the supernatant was drawn off and discarded. The
platelet pellet was mixed with 2 ml of MEM and transferred to a 5 cc Waring
blender and homogenized for 3 min at 5500 rpm. The homogenized platelets
were either added directly to a culture or centrifuged at 100,000 gn for one hour
in an ultracentrifuge (Beckman Ultracentrifuge Model L2-652) to separate the
soluble and particulate fractions.
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6 D. C. Cress, W. K. Metcalf: Lymphocyte blastoid transformation

Results

A comparison of the mean final differential counts of 72 hour PHA cultures
prepared from heparinized and defibrinated samples of peripheral blood from
normal healthy male medical students is shown in Table 1 The percentage of
blastoid transformation and mitotic cells is clearly higher and consequently the
percentage of unchanged lymphocytes is significantly lower in the cultures pre-
pared from defibrinated blood samples. That the difference is not due to the
substances whose presence differentiates plasma from serum is shown in Table 2,

Table |

A comparison of the 72-hour differential counts of PHA cultures prepared from human
defibrinated blood with those prepared from heparinized blood (9 paired samples, standard
deviations indicated)

Defibrinated Serum Cultures vs. Heparinized Plasma Cultures

Type of cells - . r- 1

from ifferential Ddgg}%ted He&%"s'mged D(lfferenzze P
Small lymphocytes 15.94+ 595 27.44+ 7.09 11.50+ 3.27 0.005*
Stimulated lymphocytes 66.94+ 11.9 41.0 + 9.00 25.94+ 527 0.0005*
Dead and smear 9.0 + 58 14.44+ 2.63 5.44+ 226  0.025
Mitotic figure 3.05+ 1.90 0.7 + 0.78 2.35+ 0.72 0.005*
Macrophages 35 + 259 57 + 3.74 22 + 166  0.10
Granulocytes 9.90+ 114  8.82+ 12.75 7.93 + 449  0.10

* Statistically significant difference

Table 2

The effect of various agents on PHA transformation of lymphocytes in cultures prepared
from defibrinated human blood samples (minimum of 8 cultures per substance)

Effect of Various Agents on PHA Transformation of Lymphocytes
in Defibrinated Serum Cultures

Substance Dosceulﬁtj{e ml T(%'%y
Heparin 50 units 0
Fibrinogen 15 mg 0
Fibrinogen split products 15 mg 0
Dialysed plasmin 2500  units 0
Plasminogen 0.1 mg 0
AT.P. 0.2 mg 0
A.DP. 02 mg 0
5HT (serotonin) 0.2 mg 0

* Fresh platelet equivalents
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D. C. Cress, W. K. Metcalf: Lymphocyte blastoid transformation

which also confirms the inhibiting effect of the addition of platelets to serum
cultures. Further, the toxic effects of platelets in serum lymphocyte cultures is
demonstrated in Figure 1. After the 72 hr culture period the absolute number of

Fig. 1 Platelets in lymphocyte cultures with or without PHA kill lymphocytes at a higher
rate than in cultures without platelets. Standard errors indicated

Fig. 2. Platelet inhibition of lymphocyte stimulation : As the concentration of platelets in-
creases in either the plasma or serum cultures (shaded columns) the percentage of stimulated
lymphocytes is decreased. (S. D. indicated)

Haematologia 9, 1975



8 D. C. Cress, W. K. Metcalf: Lymphocyte blastoid transformation

lymphocytes was determined. It is clear that lymphocytes die at a much higher
rate in platelet cultures than in platelet free cultures.

Heparinized plasma and defibrinated serum cultures were compared for
per cent of stimulation (Fig. 2). Unaltered human cultures set up with autologous
heparinized plasma were found to contain an average of 211,000 platelets/mm3
The per cent stimulation in PHA cultures varies between 42 and 54 per cent (first
column, Figure 2). When the platelet contamination was reduced (second column,
Figure 2), an increase of 15% stimulation resulted. The addition of autologous
platelets to PHA cultures prepared from defibrinated blood (serum cultures) re-
sulted in an appropriate diminution in blastoid transformation (column 3, Figure
2). The fourth column in Figure 2 represents a normal serum culture showing the

Fig. 3. The relationship between the percent of blastoid transformation in PHA cultures
and the number of added platelets

percent stimulation and the average number of platelets that contaminate culture
in this series of experiments. It was concluded from a comparison of the first and
fourth column in Figure 2 that the decrease transformation rate in the heparin-
ized plasma cultures was due to platelet contamination.

There appeared to be an inverse relationship between percentage blastoid
transformation and the number of autologous or dog platelets added to human
lymphocyte cultures. The purpose of these experiments was to determine whether
this relationship was linear and if it could be used to develop an assay for com-
paring the toxicity of purified platelet products to whole platelet toxicity. Cultures
with different dose levels were repeated four times and the average per cent of
stimulation from each level was plotted against the number of added platelets.
The total figures were subjected to least squares analysis and the calculated lines
superimposed over plotted averages (Fig. 3). It was calculated that the probability
of these lines not being straight is < 0.01. It is also evident that human platelets

Haematologia 9, 1975



D. C. Cress, W. K. Metcalf: Lymphocyte blastoid transformation 9

are not as toxic as dog platelets. From this linear relationship a unit of platelet
toxicity was designated fresh platelet equivalents (FPE). It is defined as the number
of fresh dog platelets which, if added to 1 mm3of culture, would have reduced the
percentage of stimulated lymphocytes to the same level as that of the material
being assayed (eg. 100,000 FPE ~ 13% reduction in percentage of stimulated
cells). Using this standard unit of culture, inhibition comparisons between platelet
cultures and other test materials could be evaluated more accurately. Platelets in
lymphocyte cultures demonstrate a toxicity which is both direct and linear. In
cultures with platelets added, the results are reported in terms of FPE.

Fig. 4. The decay of the inhibitory effect of platelets on PHA blastoid transformation with
storage at different temperatures. Each point represents the mean of ten cultures

The toxic constituent of platelets is thermolabile as shown in Figure 4 and
in storage at 4°C it is destroyed in approximately 5 days. A large supply of dog
platelets was harvested and concentrated in centrifuge tubes for addition to
cultures. Half of the platelet samples were stored in plasma at 4°C and the other
half in plasma at 37°C. Platelets from both cold and warm storage were evaluated
for toxicity in lymphocyte cultures immediately and after 1day, 3 days, 5 days, 9
days and 14 days storage, and the toxicity recorded as fresh platelet equivalents.
A graph of the decrease in FPE with time in storage appears in Figure 4. These
results are compatible with the hypothesis that the ‘Toxic” substance is protein
or lipoprotein in nature. It does not appear to be one of the better known con-
stituents of platelets (Table 2).

The inhibitory effects of platelets on lymphocyte cultures do not depend
on the presence of intact platelets. The results from cultures with frozen and
thawed platelets and homogenized platelets appear in Figure 5.

Platelets prepared for lymphocyte cultures were first concentrated by
centrifugation and then frozen and thawed three times in dry ice and acetone, and

Haematologia 9, 1975



10 D. C. Cress, W. K. Metcalf: Lymphocyte blastoid transformation

homogenized in a small Waring blender. Homogenized platelets were then centri-
fuged at 100,000 gn for one hour. The particulate and soluble fractions of the
homogenates were tested separately for “toxic” activity and compared to the
“toxicity” of frozen and thawed platelets. A summary of the results appears in
Figure 5. It can be seen that frozen and thawed platelets most nearly approximate
the “toxicity” of intact platelets. Separating the soluble and insoluble fractions
reduced “toxicity” which appears to be localized in the insoluble fraction. The
difference in total toxicity between freeze-thawed platelets and homogenized
platelets may well result from proteins being denatured by shearing forces de-
veloped in the Waring blender.

Platelet “toxicity” does not depend on intact and viable platelets and
appears to be a function of the insoluble platelet debris composed mainly of
membrane bound vesicles and some intact granules [5].

Fig. 5. The effects of freeze thawing and homogenization upon the inhibitory activity of
platelets in PHA serum lymphocyte cultures

Fig. 6. The effect of the addition of calcium and magnesium ions on platelet inhibited serum
PHA cultures of human peripheral blood lymphocytes. (100,000 FPE = 100,000 fresh
platelets/mirh)

Haematologia 9, 1975
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The known involvement of divalent metallic ions in platelet aggregation
might cause a reduction in the levels of these ions in the cultures below that are
required for optimal lymphocyte growth. To investigate this possibility lymphocyte
cultures were set up with a standard dose of platelets, 550 x 10 per ml of culture.
In these cultures the concentration of CaCl2 or MgCI2 was increased from
0.0018 M to 0.018 M by the addition of 0.05 ml of molar solution of the respective
salt (Figure 6). It can be seen that the CaCl2at a concentration of 0.018 M does
not affect lymphocyte stimulation, shown in line 2, and does reduce platelet in-
hibition, shown in line 4, as compared to line 5 The two salts in combination at
a lower concentration also reduce toxicity (line 6) but not at double the con-
centration (lines 7 and 8). However, increasing the number of calcium ions up to
the level at which they themselves become toxic clearly inhibits the phenomenon.
Further addition of magnesium ions further inhibits but does not altogether
abolish platelet toxicity. Surprisingly, platelet addition does not appear to decrease
the effect of toxic levels of magnesium and calcium ions. It is concluded that these
two salts partially reduce platelet inhibition of lymphocyte cultures by interfering
with the adsorption or inactivation of PHA produced by platelets.

The platelet experiments described above were performed using dog platelets
and human blood lymphocytes. Parallel experiments were performed using human
platelets and human lymphocytes with essentially identical results.

Discussion

It is apparent that the partial inhibition of blastoid transformation seen in
cultures prepared from heparinized samples of blood is caused by the presence of
platelets in the cultures (Figure 2). Not only is there an interference with blastoid
transformation but also a lethal action on both stimulated and unstimulated
lymphocytes. If the inhibitory, and toxic reactions of platelets to lymphocytes in
cultures were related to the presence of a mitogen one might expect to see a higher
degree of culture inhibition or death in the stimulated cultures; however, this is not
true. Lymphocytes are stimulated in the presence of PHA and platelets. The normal
rate of lymphocyte survival and morphology is seriously altered, however. It
would appear, therefore, that the mitogen is not converted into the toxic substance
and does not contribute to the inhibition of blastoid transformation. This agrees
with similar experiments of Torbett [11] in which she cultured rabbit platelets
with both unstimulated and PHA-M stimulated rabbit lymphocytes. Her con-
clusions were that autologous platelets cultured with autologous lymphocytes
and serum were both inhibitory to blastoid transformation and lethal to a certain
percentage of unstimulated and stimulated cells.

Yachnin [13, 14] has reported that platelets in low platelet lymphocyte
ratios 3—10 : 1(we used ratios of 100—600 : 1) actually potentiates the mitogenic
activity of PHA-P and PWM. He also reported that platelets in MLC and in
ratios of greater than 10 : 1 in PHA cultures were inhibitory to lymphocyte

Hae'ratologia 9, 1975



12 D. C. Cress, W. K. Metcalf: Lymphocyte blastoid transformation

transformation. Yachnin explains the platelet potentiation of lymphocyte stim-
ulation by a cell-surface matrix theory of mitogenic concentration in which the
molecules of mitogen are organized and concentrated on the surface of the
platelets in a manner more accessible to the lymphocytes.

We homogenized platelets in a small blender and separated the particulate
from the soluble platelet components with centrifugation at 100,000 gn for 1 hr.
Almost 75 per cent of the platelets’ capacity to inhibit blastoid transformation
remained with the membranous components. This does not explain or reveal the
toxic substance in me pmteiets’ membrane, oui h does iocaiizc ihc scau.li iu Inc
membrane.

Working with the suboptimal PHA levels and using minimal platelet doses
Yachnin obtained both stimulation and inhibition depending upon PHA/platelet
ratios. Our results agree with Yachnin et al. that high platelet/PHA ratios are
inhibitory to blastoid transformation. Our prime concern has been the effect of
physiological levels of platelets on the lymphocytes in culture with standard PHA
doses as used in most laboratories. At such levels, i.e., 100,000-500,000 platelets/
mma3 the effect is always inhibitory.

These results may well explain some of the variability that is often found
with PHA culture technics particularly in cultures prepared from heparinized
plasma. Even separating the lymphocytes from their plasma and repeated washing
leaves a large number of platelets as contaminants of the cell suspension. We have
found rather hard centrifugation (1000 gn for 25 min) necessary to remove all
platelets from plasma samples and even defibrination leaves a small number as
serum contaminants. The extent of depression of blastoid transformation which
can be expected from such contamination may be seen from Figures 1and 2. We,
therefore, echo Yachnin’s warning that “comparative studies of human peripheral
blood lymphocyte transformation in health and disease which do not remove
these contaminants or control their number are subject to the most tentative
interpretation”.

The mechanism of this effect of platelets is at present unexplained; it cannot
be due entirely to binding of divalent metallic ions as firstly, normal transfor-
mation is not completely restored when additional divalent ions are added to the
cultures, and secondly, the addition of platelets does not reduce the toxicity of
toxic levels of calcium and magnesium.
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Budapest, Hungary

(Received February 15, 1973)

PHA pretreatment if given as a single stimulus exerted a stimulatory effect on
SRBC haemolysin production in rats. If administered repeatedly, it proved to be
immunosuppressive.

Little is known about the effects of PHA in vivo. Some authors found a
marked immunosuppressive effect in mice and rats [L —3], others a stimulation
or inhibition of antibody production, depending on the type of the antigen
[4, 4a].

Petranyi et al. [5] studied the immunosuppressive and adjuvant effects of PHA
after intravenous and intraperitoneal administration, and concluded that when
given intravenously, PHA had an adjuvant effect on humoral antibody production.
In the experiments to be reported PHA was injected intravenously to study how
different PHA doses or the same dose divided into several fractions affected the
primary immune response to sheep red blood cells (SRBC).

Materials and Methods

R(AXLE)Hooded Fi hybrid male rats weighing 220 to 240 g were used.
They were immunized by a single intravenous injection of 4.108 SRBC. PHA-
treatment (PHA-P, Difco) always preceded immunization and was performed
with doses defined in relation to the maximum tolerated dose (26 mg/kg) deter-
mined according to Dickson and Mood [6].

The animals were divided into 7 groups of 5 rats each. The various groups
were PHA-treated and immunized as follows: 1) 4.10s SRBC on day 0; 2) 1 16th
of the maximum tolerated dose on day —1, 4.10s SRBC on day 0; 3) V4th of the
maximum tolerated dose on day —1, 4.108 SRBC on day 0; 4) the maximum
tolerated dose on day —1, 4.10s SRBC on day 0; 5) the maximum tolerated dose
given on days —2 and —1, 4.10s SRBC on day 0; 6) the maximum tolerated dose
given on days —3, —2 and —1, 4.10s SRBC on day 0; 7) the maximum tolerated
dose on day —2, 4.108 SRBC on day 0. The animals were sacrificed on day 5after
the antigen stimulus, except group 7, which was saved for tracing the serum titre
for 1 month.
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Relative spleen weight (mg spleen/g body weight) and nucleated spleen cell
count were determined. The immune response was evaluated on the basis of the
following parameters: the antibody producing cell count determined according
to Jerne et al. [7] in the whole spleen and related to 10e nucleated spleen cells; the
IgG-type antibody producing cell count in the spleen related to 10e spleen cells,
determined by the indirect plaque method [8].

Humoral immune response was measured on the basis of the mercapto-
ethanol-resistant (MER) and mercaptoethanol-sensitive (MES) haemolysin titres,
using Takacsy’s micromethod [9, 10].

Results

Low doses of PHA proved to be ineffective on relative spleen weight (Fig. I);
its significant rise was induced only by the maximum tolerated dose. The nucleated
spleen cell count did not show any parallelism with spleen weight; this count was
comparable in every group and ranged from 2.10s to 3.10s.

Fig. 1. Effect of different PHA doses on relative spleen weight

The relative antibody producing cell count (plague/106 spleen cells) (Fig. 2a
and b) was definitely high in every group where PHA was administered a single
time. However, when the maximum toleiated dose was administered two or three
times, a suppression of the immune response, proportional with the number of
PHA doses, could be observed. This was true for both the 19S and 7S antibody
producing cells measured as direct and indirect plaque number/106 cells.
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Table 1
Soefnglmlblg. PHA-P-pretreatment Immunization

1 4.10s SRBC on day 0

2 1/16 of maximum tolerated dose on day —1 4.10s SRBC on day 0
(1.62 mg/kg)

3 14 of maximum tolerated dose on day —1 4.10s SRBC on day 0
(6.5 mg/kg)

4 maximum tolerated dose on day —1 4.10s SRBC on day 0
(26 mg/kg)

5 maximum tolerated dose on days —2 and —1 4.10s SRBC on day 0

(26 mg/kg on day —2)
(+26 mg/kg on day —1)
6 maximum tolerated dose on days —3 ,-2 and —1 4.10s SRBC on day 0
(26 mg/kg on day —3)
(+26 mg/kg on day —2)
(+26 mg/kg on day —1)
7 maximum tolerated dose on day —2
(26 mg/kg on day —2)

The number of PHA-treatments affected even more markedly the total
antibody producing cell count in the spleen (Fig. 3).

Fig. 2. Relative count of antibody producing cells after various PHA pretreatments
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The changes inthe serum SRBC haemolysin titre were of a lower degree. The
direction of the changes was in good agreement with the rate of immune reactivity
determined by the plague method. Elevated serum titres were found after a single
PHA treatment, while several PHA doses proved less effective (Fig. 4). In the
time kinetics of the humoral immune response (Fig. 5a, b, group 7), in the appear-
ance of 19S (MES) haemolysins and of the peak titre there was no difference
between the control and the PHA-treated group. Still, the drop of the haemolysin

Fig. 3 Total count of antibody producing cells in the spleen after different PHA pretreatments

Fig. 4. SRBC haemolysin titre in serum of PHA pretreated rats
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Fig. 5. Effect of PHA pretreatment on MES and MER haemolysin titres in rat sera

titre following the primary antigen stimulus was more marked in the control
group. In accordance with this observation, the MER haemolysin titre reached
the highest value in the PHA-P-treated group. Even the MER titre was higher in
the PHA-pretreated group.

Discussion

PHA-treatment is known to exert an inhibitory effect on the immunological
responsiveness of the cells [11, 12]. Its effect on the humoral response is often
insignificant. On the other hand, under our experimental conditions, PHA-
treatment elicited definitely adjuvant effect. Even a 16-fold difference in the single
dose failed to induce an essential difference in action, but this depended on the
number of doses injected. While a single administration of the maximum tolerated
dose exerted an adjuvant effect, its two or three times repeated injection had a
negative effect on antibody production. The phenomenon may satisfactorily ex-
plain the immunosuppressive effect in graft rejection, late hypersensitivity, graft
vs. host reaction, since in such cases treatment is usually prolonged [11].

The time relation between PHA treatment and the actual antigen stimulus
too might be of importance. In our experiments, however, pretreatment on days
—1 or —2 did not cause any important difference in the result.
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A further problem connected with the mechanism of PHA action is
whether it represents some specific antigen or some aspecific stimulus for the
immune mechanism. In the experiments reported, the parallelism with the endo-
toxin-induced adjuvant effect has automatically arisen, where endotoxin acts
both as specific and as aspecific stimulus [13]. The same difference in the adjuvant
effect has been observed also for endotoxin, depending on the single or serial
administration of the same endotoxin dose [14]. Or, else, the repeated adminis-
tration of the same dose might represent some cumulated dose which on account
of its amount inhibits immune reactivity.
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Investigation of the cell S—g in acute lymphocytic leukaemia (ALL), at the
onset or relapse of the disease, shows quite marked differences from patient to patient
according to the extent of the immunofluorescent-positive cells. They may vary from 0.5
to 25 %or more. When these Ig-positive cells are treated with trypsin and then incubated
“in vitro” for six hours, many of them are no longer Ig-positive, i.e. they do not syn-
thesize 1g. It might be possible, that the membrane-Ig observed before trypsinization
does not represent true lg-determinants of mature B-cells (antibodies attached to
leukaemia-specific determinants?). The extent of these features decrease in remission
until their disappearance. Relationship between the cell immunological patterns and
the treatment response in ALL could exist. In a group of ALL-patients under the same
treatment, that is, vincristine and prednisone, the correlation between the course of
the disease after the above-mentioned therapy showed quick and complete remission
in patients with low percentage of 1g-positive cells (below 10%) and poor improvement
(often without complete remission) in patients with higher percentage of Ig-positive
cells. Among the most important B-lymphocyte abnormalities in chronic lymphocytic
leukaemia (CLL) are the following: (a) fluorescence intensity may vary not only from
patient to patient, but also from cell to cell in the same patient; (b) the Fc-receptor can
be lacking; (c) the C3b-receptor is not always present, or it is from 2 to 20-folds less
frequent than the C3d-receptor, whereas normal human lymphocytes do not show
any outstanding differences between the number of EAC rosette-forming cells either
when tested with mouse complement (C3d-receptor) or with human complement C3b-
receptor); (d) the traffic capacity of peripheral-blood B-lymphocytes in CLL is quite
defective. Results of the observations on lymphocytes in CLL, taken as a whole, sug-
gest that CLL is in general given by the expansion of an abnormal clone of cells of B
origin, arrested in their maturative development, non-responsive to the mitogen sti-
mulation, accumulating in the peripheral-blood for a traffic deficiency. On the contrary,
the T-cell class is apparently normal, and the T-cell extent in CLL-peripheral blood
can be even greater than normal when taken as absolute value.

1Paper delivered at the International Symposium on the Treatment of Acute Leukaemia,
Budapest, Hungary, April 10—11, 1975.

2Present address: Central Laboratory of the Netherlands Red Cross Blood Trans-
fusion Service, Amsterdam, The Netherlands.

3From the University Medical School of Ankara, Turkey. Present address: The Blood
Research Foundation Centre, Tortona, Italy.

4Supported by The Blood Research Foundation, Washington, D. C. (USA).
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1. Introduction

Before discussing the immunological features of lymphocytes from lympho-
cytic leukaemias we would like to summarize, in the accompanying Table 1, the
current status concerning the most relevant markers of immune competent cells
from normal human peripheral blood, as well as the so-called “normal” values
obtained in our laboratories.

Table 1

Markers of the lymphocyte classes and monocytel

Type of cells Normal
Marker
T B K Null Monocyte per(ggent
E-rosette + — — — - 65+15
EA-rosette + 1) ++-2 + — " 18+ 5
Aggregated 19G (3) £ @) v+ o+ — N 18+ 5
EAChurosette (4) - + + — " 17+10
EACno-rosette (5) — + + — " 17+10
Membrane Ig + (6) + — — +- 25+ 10
EB virus — + — — — 19+10
Anti-thymus + — — - — 68+10
Anti-brain (7) + — — — — 70+ 10
Anti-B —_ + —_ —_ J— 20+ 10
Autologous rosette (8) + — - - - 2+ 1
Active rosette (8) + 4 - 20+ 13
Normal values
per cent (10) 68+ 10 20+ 10 8+7 4+4

(1) Present only on the activated and not on resting stage T cells.

(2) Present mainly on young B cells; may be absent from old ones.

(3) Studies on human peripheral blood lymphocytes and cell lines indicate that it
may be a marker different from that detected by the EA-rosette.

(4) Human complement reveals C3b receptors only.

(5) Mouse complement reveals C3d receptors only.

(6) IgM-k are present on T cells at a 100- to 400-fold lower concentration than
on B cells.

(7) The human brain seems to possess antigens in common vith thymocytes

(8) Both autologous and active rosettes detect subpopulations of T-lymphocytes,
the function of which have not yet been identified.

(9) Human peripheral blood mononuclear cells after separation on a Ficqll-Hypa-
que gradient. >

,(10) Human peripheral blood lymphocytes after separation on a Ficoll-JHypaque
gradient and monocyte removal by means of carbonyl iron. u,,,
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2. Chronic lymphocytic leukaemia (CLL)

As of four years ago, it has been possible to classify most cases of CLL
as disorders of B-lymphocytes. Indeed the majority of CLL-peripheral blood
lymphocytes have surface membrane immunoglobulins (Ig) [1, 2, 39, 48, 73, 78,
80, 81, 85, 89, 95, 100]. Besides, few of them are E-rosette-forming cells [27].
In addition, the above-mentioned cells are minimally responsive to PHA, ConA,
and PWM in three-day cell cultures [13, 71,99]. Increased response to mitogenic
stimulation is observed if the culture is prolonged up to or beyond seven days
[19, 51, 52, 74, 75, 107, 108]. In the prolonged cultures (14 days), a given extent of
blastic transformation of CLL-lymphocytes may even occur without any mitogen,
just in the presence of homologous serum, whereas this phenomenon does not
occur for normal lymphocytes [76, 83]. It is possible that the lymphocytes from
CLL would not respond at all to mitogens were it not for the residual T cell popu-
lation unaffected by the leukaemic process. These T cells account for the low level
of tritiated thymidine incorporation seen in mitogen stimulated cultures [68, 69,
93, 108].

Several authors support the clonal nature theory of B-lymphocytes in CLL
[38, 78, 87, 92], since in every patient with CLL only one Ig type of light chain
determinant is present on the cell surface, and this characteristic is also seen
in the patients studied by us [14]. The feature might not be constant, since the
presence of both lambda and kappa determinants in the lymphocytes of the same
patient was reported [73, 80]. On the other hand, after the removal of Ig by
trypsinization, B-lymphocytes of CLL synthesized only one heavy chain type,
primatily /r and only one light chain type, primarily kappa [86, 87, 94]. In
those experiments 4, gamma and alpha but no delta determinants on the cell
membrane were evaluated. Experiments for detecting the presence of IgD showed
that the majority of B-lymphocytes have membrane IgD and IgM. Frequently,
these two immunoglobulins coexist on the same cell [1, 14, 41, 50, 59, 77].

The clonal nature theory of B-lymphocytes in CLL has been recently
substantiated by a further observation. When serum lg monoclonality is present
in CLL, it appears idiotypically identical to the surface-lg shown by the lympho-
cytes of the same patient (41, 42). Again, B-lymphocyte membrane IgD and IgM
have the same idiotype [84, 91, 92]. This indeed offers the final evidence that
CLL is a disease characterized by clonal expansion of B leukaemic cells.

“Sandwich” radioimmunological labelling has shown the fluorescence of
membrane Ig of B-lymphocytes in CLL to be less intense than that in normal
subjects [106]. These data favour a maturation defect of these cells, as the number
of 1g receptors on B-lymphocytes increases with their maturation. An additional
proof of the defective maturation of B-lymphocytes from CLL is suggested by
the above-mentioned coexistence of IgM and IgD on the surface of those cells,
since IgM determinants are carried by early lymphocytes in human embryonic
lymphatic tissue (105, 105). The same monoclonal proliferation of CLL B-
lymphocytes is considered a sign of immaturity of these cells [78, 85—87].
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Recent experiments have established that the intensity of B-lymphocyte
fluorescence in CLL may vary from patient to patient [38]. It is likely that not
all patients with CLL have their lymphocytes blocked at the same stage of matura-
tion. Even the maturation of each individual lymphocyte from the same patient
is not constant, since membrane fluorescence of JgD and IgM may vary con-
siderably from cell to cell in the same patient [41].

The study of other B-lymphocyte markers has proven that a low percentage
of CLL lg-positive lymphocytes have receptors for human C3 complement [55].
These leukaemic cells show features similar to embryonic spleen cells, many
with membrane IgM and IgD, while only few have receptors for C3and Fc. On
the other hand, some cases of CLL with many Ig-positive lymphocytes with
complement receptors but without Fc receptors have also been observed [95, 96].

Othei CLL patients have shown different features with regard to B cell markers,
suggesting a different stage in their maturation block. Dickler et ah [32] described
some cases of CLL with lymphocytes devoid of membrane Ig, unable to form E-
rosettes but capable of fixing heat-aggregated 19G, therefore endowed with Fc
receptors. A patient with similar features was reported also by Seligmann et al.
[94]. Other CLL patients showed membrane lg-negative lymphocytes, but had
complement receptors [89].

While normal human lymphocytes do not show any outstanding differences
in the number of EAC-rosette-forming cells either when tested with mouse or with
human complement, in contrast CLL-lymphocytes show a big difference in
favour of mouse complement. In fact, CLL-lymphocytes give from two to twenty
times more EAC-rosettes with mouse complement than with human complement as
Ross et al. observed [88]. They also showed that on human lymphocytes there
are two distinct receptors, one for human C3and the other for murine C3 [89].
Since the fraction used in the formation of EAC-rosettes with human complement
is C3b, while with mouse complement it is C3d, we believe that the CLL-cells have
normal or almost normal C3d receptors, but a much lower degree of C3 receptors.
This interpretation would also account for the discrepancy with the results of
Jondal et al. [55] as well as of Del Giacco et al. [31] who used human complement
for EAC detection.

Unlike normal subjects where the lymphocyte concentration in the thoracic
duct lymph is higher than that of peripheral blood, patients with CLL have a
relative lymphopenia in their thoracic duct and efferent central lymph, while in
peripheral blood the lymphocyte concentration is high [20, 23]. Studies in vitro
showed that lymph-lymphocytes from CLL are more responsive to mitogen-
stimulation [35, 36, 49] than those from the peripheral blood. Subsequent
studies on lymphocyte markers revealed that in the peripheral blood of CLL
patients, the majority of lymphocytes has membrane Ig, while cells with membrane
Ig are less than 1% in the lymph of the same patient [38]. It was also observed that
CLL-lymphocytes recirculate from blood to lymph less than normal lymphocytes
[24]. Transfusing leukaemic patients with their own lymphocytes drawn from their
blood and lymph, and labelled differently, showed
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a) that the lymph-lymphocytes disappear rapidly from the blood into
which they are transfused, which indicates a normal traffic of lymphocytes between
the intravascular and extravascular sectors;

b) that the peripheral blood lymphocytes remain a long time in the same
blood where they are reinjected, thus showing their property of intravascular
persistence, i.e. their inability to recirculate.

Other abnormalities shown by the CLL-lymphocytes concern their enzym-
atic features, including decreased number of lysosomes and altered patterns of
beta-glucuronidase, acid-phosphates, protease, esterase activities [25, 63]. Also,
the cAMP level is generally low in CLL-lymphocytes, as compared to normal
lymphocytes [93].

It is therefore assumed that CLL cells are made up of an anomalous (im-
mature?) clone of B origin which accumulates in the blood, since it is unable to
recirculate normally, and of a T population which is mitogen-responsive and
capable of recirculation. This thymus-derived population seems quite small in the
peripheral blood of CLL patients as compared to the B cell population, but in
absolute values it turns out to be greater than normal [14, 27, 64].

Thus far, only two CLL cases with lymphocytes with both T and B markers
have been reported [82, 96]. More numerous, though rare, are the CLL patients
whose lymphocytes had neither membrane Ig nor C3 receptors, nor Fc receptors.
On the other hand, these cells formed a high percentage of E-rosettes, and were
killed by a T-lymphocyte-specific antiserum [26, 32, 62, 109]. Since clinically these
cases were typical CLL forms, some rare cases of CLL seem to be of T origin.

Because of space limitation, and the current state of the art, we shall confine
ourselves to reporting only a few data concerning personal observation on 1he
effect of spleen irradiation on the immunological characteristics of peripheral-
blood lymphocytes in CLL. First of all, irradiation of the spleen may cause an
increase in the PHA-response of blood lymphocytes in the three-day culture
[12, 18]. It was suggested that the natural course of the disease, as well as chemo-
therapy and splenectomy may also alter the ratio of the lymphocyte population
in CLL-blood [57].

We studied a group of CLL patients before and after spleen irradiation
[14]. Prior to treatment, the patients had high numbers of peripheralblood lympho-
cytes with membrane 1g. These immunoglobulins were actively produced after
trypsin treatment, too. On the majority of the lymphocytes of all the patients,
delta determinants, frequently associated with /t, seldom with gamma, were
present. The majority of these patients showed light chain restriction for kappa,
and a minority for lambda, while there was no monoclonality in their sera. As
regards the T-lymphocytes, there was a low relative percentage of E-rosette-
forming cells, but in absolute value the number of E-rosettes was higher than
normal. The peripheral blood lymphocytes of our patients were minimally re-
sponsive to mitogens after three-day culture, as well as to the antigens and al-
logenic cells after five- to seven-day culture.

After spleen irradiation, in the majority of patients the extent of cells with
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surface Ig decreased both in absolute and in relative value, and the extent of cells
with delta determinants also decreased. At the same time, a small percentage of
cells with /(-gamma association was detected. Light chain restriction remained
constant. The response to mitogens, antigens and to allogenic cells attained
higher values than the initial ones in a few instances they were near that of normal
controls. Moreover, the relative E-rosette count increased, while its absolute value
was lower than that detected before irradiation of the spleen. Since the E-rosette
values after spleen irradiation were higher than those observed after chemotherapy
[27], and with the first therapy a /(-gamma association was observed in some
cases, one may suppose that spleen iiradiation eliminated the leukaemic cells
selectively, and probably caused some changes (maturation ?) in the lg-ceterminant
pattern of the cells within the same leukaemic clone.

3. Acute lymphocytic leukaemia (ALL)

ALL is known to show an intense heterogeneity in clinical course, mor-
phologic cell picture and response to therapy. These sometimes quite prominent
cytologic and clinical differences might be due to a different origin of leukaemic
cells. Therefore, there might be a different type of leukaemic cell population in
question. Recently, different ALL forms have been proposed on the ground of
morphologic criteria [37, 65]. The study of immunologic markers [3—7,9—11,26,
34, 43,47,53,55,60,68,69, 94, 95, 100, 102] might, however, provide more
insight into this matter.

Many cases of ALL caused by T-lymphocytes have been reported [21, 26,
29, 43, 54, 56, 58, 70, 94, 100], but not all cases of ALL are of T-lymphocyte origin.
According to Gatti [45], they do not exceed 20% of the total number of ALL. On
the other hand, only two cases of ALL originating from B cells have been reported,
both in adult patients [43, 47]. In addition, several cases of ALL whose lympho-
cytes did not show any markers, such as “null” cells, have been reported [21, 26,
58, 106]. It could therefore be assumed that a number of cases classified as ALL
are not really due to immune competent lymphocytes. Theoretically, they might
be formed by (u) lymphoid committed stem cells; (b) myelogenous committed
stem cells; (c) uncommitted stem cells.

The possibility that some cases of ALL are really due to lymphoid com-
mitted stem cells which have not yet fully developed their own T or B cell markers
is substantiated by some experimental evidence, “/a ritro” preincubation of ALL-
“null” cells with thymic hormone [6] caused the expression of T-lymphocyte mark-
ers, such as E-rosette,formation [2, 46, 90] indicating that at least some eases
of ALL are due to a TOcell expansion.

Terminal deoxynucléotidyl transferase is not found in peripheral-blood
lymphocytes [28] even after PHA stimulation [44], as well as in lymphoblastoid
cell lines [101]. The above-mentioned enzyme is found at very low concentration
in normal bone marrow, in acute myelogenous leukemia, and in the chronic phase
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of chronic granulocytic leukaemia [30]. Terminal deoxynucléotidyl transferase is
abundant in human thymocytes, as well as in the peripheral blood cells of ALL
[66, 67], and in the lymphoblastoid cell lines derived from patients with ALL [101]:
this suggests that ALL-cells might arise from thymocytes.

Another problem is the association of leukaemic cells with normal lymphocytes
in ALL. Clarification of the relationship between normal and leukaemic cells
would decide whether ALL is a disease of all the lymphocytes, or only of a class
population. It has been suggested that in untreated ALL there is a residual popu-
lation of normal T-lymphocytes [15, 33]. In support of this is the fact that
memory T-lymphocytes have been observed in some patients at the moment of
diagnosis. These patients showed a skin reaction with delayed hypersensitivity
and a normal response to anamnestic antibodies [33, 61, 97]. In addition, a
blastogénie response to PHA by peripheral blood lymphocytes was also dem-
onstrated in a high percentage of patients with early stage ALL [15, 72]. Fuither
experiments with lymphocyte markers showed that before treatment children
with ALL may have a population of lymphoid cells which appears normal, not
only morphologically but also with regard to their markers. Borella and Sen [22]
reported some cases of ALL in which a small percentage of lymphoblasts formed
E-rosettes, while no immature lymphatic cells showed markers for B-lymphocytes,
thus suggesting the T origin of the rosetting lymphoblasts of those patients.

As far as the possible presence in ALL of normal B cells together with
leukaemic cells is concerned, in untreated ALL patients surface Ig-positive cells
were detected, although in small number [4, 7, 8, 10, 43, 45,94]. However, when
these Ig-positive cells were treated with trypsin and incubated “in vitro” for
six hours, many of them were no longer lg-positive; that is, they have not
synthesized surface-lg [7—9, 11]. The membrane-lg observed before trypsinization
might therefore not represent true Ig-determinants of mature B cells, but rather
antibodies attached to leukaemic determinants.

The problem of predicting the course of ALL according to the feature pre-
sented by the patients is an important issue. Pierce et al. [79], Simone [98], as well
as others, tried to establish a relationship between the initial clinical picture and
the response to treatment. On a morphological basis, Mathé et al. [65] proposed
to divide the cases of ALL in forms characterized by small leukaemic cells (micro-
lymphoblasts and prolymphocytes), and in forms characterized by large leukaemic
cells (macrolymphoblasts and prolymphoblasts). Patients belonging to the first
group seemed to be sensitive to immunotherapy, while those in the second group
showed a poor response to the same treatment.

Recent studies by Astaldi A. Jr. et al. [7, 8] have shown that children
with ALL may be divided into two main categories, inasmuch as the charac-
teristics of their cells with membrane Ig are concerned. A majority of the pa-
tients with a low percentage of membrane Ig-positive cells (0.5 to 9.0%), and a
minority of patients with percentage similar to normal (10 to 25%). Thus, by
correlating these immunologic characteristics with the response to induction with
vincristine and prednisone, it turned out that the patients of the first group
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responded wellto the treatment and achieved rapid complete remission, while
those in the second group were less responsive and complete remission has not
been always achieved.

By studying ALL cells by means of a double staining for fluorescence with
anti-kappa and anti-lambda sera, it was possible to establish the simultaneous
presence of lambda and kappa light chain determinants on the membrane of
several lymphocytes [9]. This further supported the fact that not all Ig present on
cell surface is produced actively by the tested cells.

These experiments along with the above-mentioned results obtained with
trypsinization and resynthesis, show that the surface of some cells of the peripheral
blood in ALL may, at least in some cases, be coated by antibodies against anti-
genic (leukaemic specific?) determinants. The relation between the presence of
cells coated by antibodies and the failure to induce remission after vincristine —
prednisone induction treatment, might mean that the more de-differentiated
(therefore malignant) are the ALL cells, the more numerous (or strong) are the
antigenic determinants found on their surface.

We wish to thank Dr. Alberto Astaldi for advice and criticism during the preparation
of this paper.
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The capacity of leukaemic lymphoblasts and remission lymphocytes, obtained
from 40 children with acute lymphoid leukaemia, to form sheep red blood cell rosettes
was investigated. Lymphoblasts isolated from the peripheral blood of the patients
prior to antileukaemic treatment showed greatly reduced numbers of rosette-forming
cells as compared to controls (4.6% vs. 27.5%). The ratio of rosette-forming cells
during intensive induction chemotherapy was still significantly lower than the control
value (15.7%), while after the achievement of complete remission the number of RFC
approximated the normal value (22.5%). The presence of leukaemic serum had no
significant effect on the number of RFC.

The immunological aspects of leukaemia are being extensively studied.
Characterization of lymphocytes in lymphoid leukaemias as to their origin and
antigenic properties is hoped to further knowledge about the malignant trans-
formation of cells. Lymphocytes in chronic lymphoid leukaemia (CLL) carry
surface immunoglobulins as judged on the basis of immunofluorescence experi-
ments [7] or by the mixed antiglobulin reaction [4]. These cells are therefore re-
garded as B lymphocytes and CLL as B cell leukaemia. Lymphoblasts in acute
lymphoid leukaemia (ALL), on the other hand, are somewhat ill-defined as to
their T or B cell origin.

The formation of “spontaneous” rosettes by peripheral lymphocytes is a
useful technique in the study of T cells. It is well recognized that varying numbers
of human peripheral lymphocytes are able to bind unsensitized sheep red blood
cells (SRBC), thus forming “rosettes” [2, 6, 11]. The rosette-forming cell (RFC)
is a thymus-dependent lymphocyte. Rosette formation is inhibited by anti-
lymphocyte serum but not by anti-immunoglobulin serum. Furthermore, RFC do
not show surface fluorescence when treated with fluorescein-labelled anti-human
globulin [2]. A great proportion of thymocytes forms spontaneous rosettes, while
only a fraction of bone-marrow lymphocytes do so [6]. Results of rosetting tests
in patients with immune deficiency conditions support the view that the RFC are
T lymphocytes. Cells from patients with acquired hypogammaglobulinaemia
form rosettes in normal numbers, while those from patients with cell-mediated
immune disorders such as Nezelof’s or Wiskott-Aldrich’s syndrome, fail to
show rosetting [11].
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Materials and Methods
Patients

Forty children with ALL were included in the study. Diagnosis was based
on bone-marrow smears stained with M ay—Grinwald—Giemsa and analyzed by
cytochemistry using PAS and DNAse reactions. Eleven patients were tested
before receiving any treatment, 10 during intensive induction chemotherapy con-
sisting of vincristine, asparaginase and prednisolone, and 19 during maintenance
therapy with 6-mercaptopurine and methotrexate after the achievement of com-
plete remission.

Thirty-two children admitted for minor surgical interventions were studied
as controls.

Rosette formation

The method of rosette formation was based on the technique of Wybran et
al. [11]. Lymphocytes were obtained from heparinized peripheral blood by
centrifugation on a Ficoll-Uromiro gradient, washed three times in TC-199, and
resuspended to give a final concentration of 2 x 106 per ml. Viability was checked
by trypan-blue exclusion. Normal human AB serum or pre-treatment ALL serum
was added to the cell suspensions to a final concentration of 10%. Sheep red
blood cells were washed three times in Hank’s BSS and adjusted to a 1% suspen-
sion ;0.2 ml of this suspension was added to 0.2 ml of the lymphocyte suspension.
After mixing, the vials were centrifuged at 500 r.p.m. for 5 min followed by an
incubation at +4°C for 30 min. The cells were gently resuspended, mounted on
slides and the wet preparations examined at a magnification of x640. A RFC
was defined as a lymphocyte which had 3 or more SRBC adhering to its surface,
and the number of RFC was expressed per 100 lymphocytes. Statistical analysis
was carried out using Student’s t-test.

Fig. 1 Rosette formation in acute lymphoid leukaemia (mean + S.D.). Numbers in the
columns refer to the number of patients studied
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Results

Peripheral lymphocytes from 32 control children had a mean of 27.5%
RFC, with a range of 5to 62% (Fig. 1). Lymphoblasts obtained from children
with ALL prior to treatment showed greatly reduced numbers of RFC (mean,
4.6%; range, 2 to 8%). The ratio of RFC during intensive induction chemo-
therapy was 15.7% (range, 3 to 41 %), a figure still significantly lower than that
of the controls. After achievement of complete remission the number of RFC
returned to an almost normal value (mean,'22.5%; range, 5 to 60%). The pres-
ence of leukaemic serum did not significantly influence the number of RFC.

Discussion

Although some cases of ALL with lymphoblasts carrying T cell markers
have been reported [1, 3, 5], the majority of ALL lymphoblasts do not seem to
display T lymphocyte characteristics. Our results support this view that none of
the patients studied in the initial phase of their disease had lymphoblasts which
formed spontaneous rosettes with SRBC.

It was also reported that ALL lymphoblasts are immunofluorescent-negative,
i.e. they lack the marker for B cells [5, 9, 10]. On the basis of these observations,
most ALL lymphoblasts seem to originate from a clone, the progenitor cell of
which has not begun to differentiate in either a T or B cell direction.

With the eradication of the majority of malignant cells during chemotherapy,
normal lymphocytes are found again in the peripheral blood of the patients. These
cells, among other functions, are able to bind SRBC.

The finding that leukaemic serum did not influence the number of RFC is
in contrast to our previous observations, when a factor was demonstrated in the
serum of untreated leukaemic children which inhibited the mitogen-induced trans-
formation of both leukaemic and normal lymphocytes [8]. Conversely, the in-
hibitory effect of serum could not be observed in migration inhibition expeiiments
using leukaemia associated antigens [9/a], It seems therefore that different
receptors are involved in the above functions of lymphocytes.

*

The authors wish to thank Mrs. A. Kemenes for skilled technical assistance.
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Rosette inhibition tests indicated that similarly as in previous animal ex-
periments, anti-human lymphocyte horse globulin (AHLG) administered in the form
of eye-drops entered the systemic blood circulation in man. In the eye into which the
AHLG is administered, it is expected to exert a local immunosuppressive effect.

According to preliminary animal experiments, 121-antilymphocyte-globulin
(ALG) administered into one eye, can soon be detected in the other eye [3]. The
phenomenon indicated that ALG enters the blood circulation, a presumption
supported by radioactivity measurements. Rosette inhibition tests were performed
to establish the degree of biological activity of ALG that had passed into the
blood circulation, the test being suitable and for a sensitive testing of the biological
activity of ALG gained from antilymphocyte serum [4—38].

Materials and Methods

Three patients were studied; they were treated with anti-human lymphocyte
horse globulin eye-drops. Two of the patients D. G. 22 years; M. J. 25 years)
had chronic uveitis and one patient K. K. 75 years) had hyperthyroidism
associated with progressive (malignant) exophthalmus and consecutive diplopia.

One drop (= 1/20 ml) of 0.4% AHLG was given into both eyes every two
hours. Blood samples were taken 15 minutes after treatment at intervals of 4, 8,
16, 24 and 48 hours (see Figure 1). Sera were inactivated for complement, and
absorbed with sheep red blood cells (SRBC) and twofold serial dilutions were
made.

Rosette inhibition test. Cell suspensions were made from the spleen of
Balb/c mice on the 8th day after immunization with SRBC. Amounts of 2 x 107
cells/ml were incubated for 75 minutes in serum dilutions. After washing, SRBC
were added to the spleen cells and thus the test was completed [9, 10].

Inhibition was considered significant when the addition of test serum caused
at least a 30 % decrease in the rosette count.
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Fig. 1 Rosette inhibitory effect of serum

Results and Discussion

A positive rosette inhibition was found 4, 8 and 16 hours following the
treatment.

Inhibition was most explicit between 16 and 24 hours, which means that a
continuous administration of eye-drops results in an AHLG blood concentration
peak at that point of time. In the subsequent 24 —32 hours no change in con-
centration and inhibition was observed, indicating a state of equilibrium.

The present results similarly as those previously obtained in animals showed
that ALG enters the blood circulation after conjunctival administration. The
phenomenon is all the more interesting as in spite of the high molecule weight of
equine 1gG (160,000) a biologically well-defined amount is absorbed from the
conjunctival sac.

In 24 hours a total of 1.2 ml of 0.4% AHLG solution was given to each
patient. Had the whole amount been absorbed, 5 mg ought to have entered the
organism. Naturally, only a small part, the one not bound to cells could be
determined and this must have corresponded to 1to 2% of the total. It would be
essential to know the real amount of AHLG entering the blood circulation and
the amount of bound AHLG, as thus more precise information concerning the
biological activity and kinetics of ALG could be gained.

Since in the therapeutical sense only a low amount of AHLG (maximum 5
mg/24 hr) will enter the blood circulation, a clinical immunosuppressive effect
is hardly to be expected. To obtain such an effect an amount of 100—200 mg

would be necessary. In such cases, rosette inhibition will reach a titre of 1 : 1000
or higher.

Haematologia 9, 1975



A. Ledvey et al.: Detection of antilymphocyte-globulin 41

As ALG will cumulate in the eye into which it is given [3], this mode of ad-

ministration may result a local immunosuppressive effect in the first place.

The fact that a xenologous protein enters the blood circulation requires

certain precautions, to present an antibody producing immune response. If the
patient becomes sensitized, a repeated dose will result in serum sickness. It seems

therefore advisable to produce antilymphocyte serum for this purpose in goats,
sheep or rabbits [12].

o~
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11.

12,
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A study of sera of pigeon breeders showed a higher ratio of antibodies with an
anti-P, specificity in those who show clinical signs of allergic origin. By absorption of
anti-P, antibodies it was revealed that there exist in the cells, serum and excrement of
pigeons, substances with antigenic properties similar to those of human P, antigen.
Pigeon breeders, and particularly those who show clinical signs of allergy, possess also
other antibodies which precipitate specific antigens of pigeon serum.

The P blood group system was discovered in 1927 by Landsteiner and
Levine [1]. At that time, it involved the Pxand P2phenotypes Family investiga-
tions showed that the P2antigen is transmitted as a dominant Mendelian trait [2].
The frequency of Pt and P2 phenotypes in the European population has been
determined by Henningsen [3]; he showed that there are 78.85% of Pt individuals
and 21.15% of P2 individuals.

Later, it was found that an antigen present in most individuals and named
Tja, was also part of the P system [4]. Finally, the further identification ofthe
extremely rare Pkantigen conferred to the P system a hitherto unsuspected genetic
complexity [5].

While determining the Pj phenotype of a series of individuals, it was found
to display a widely varying antigenic activity [6]. It was therefore difficult to sub-
divide the individuals into distinct classes within the P system. Nevertheless, three
categories have arbitrarily been advanced; corresponding respectively to powerful
Pj, medium Pxand weak Pxantigens.

The first anti-Pj reagents were obtained by immunizing rabbits and goats
with Pxhuman red cells. Later, anti-P2antibodies were discovered in human sera.

In 1957, Cameron and Staveley [7] discovered the existence of a substance
similar to the P2 antigen in hydatid fluid. Moreover, immunization of animals
through injection of red cells on which the hydatid fluid is fixed, induced the
formation of antibodies with an anti-P, specificity [8, 9].*

*Blood Group and Transfusion Laboratory (Director: Prof. A. André), University
of Liege (Belgium)

** Institute of Medicine, Hopital de Baviere (Director: Prof. H. Van Cauwenberge),
University of Liege (Belgium)
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Another substance with an antigenecity similar to the Pxantigen, has been
detected in some worms such as Lumbricus terrestris and Ascaris suum [10].

When studying the case of a patient with respiratory disorders characterized
by particularly acute attacks of bronchitis and for whom previously a pre-trans-
fusional cross-match had shown that his serum contained a particularly active
anti-Px antibody, we wondered whether there were similar substances in other
media.

Clinicians had also been struck by the existence of similar disturbances of
allergic origin in many pigeon breeders, and in the serum of some of them they
demonstrated anti-pigeon precipitins. The serum of many of these patients con-
tained anti-P] antibodies.

A. Study of human sera

We have made a systematic investigation for the evidence of anti-P! antibody
in a population of pigeon breeders who, by definition, are frequently in direct
contact with the antigen to be identified. We collected 205 samples of pigeon
breeders’ sera; they included those of healthy volunteers and those of patients
treated for chronic bronchitis.

As we only had serum samples for some individuals, we were unfortunately
unable to show, for each one, the Pxor P2 phenotype; therefore we had to under-
take a global study so as to determine the distribution of P, and P2individuals in
the series under study. By reference to the statistical distribution observed by
Henni . (205x21.15)

enningsen [3] we could reasonably expect to obtain

205 x78.85
individuals andg---- X282 ) ie. 162 P, individuals. A group of 51 blood

43 P2

donors, all belonging to the P2 phenotype, and who had no direct and frequent
contact with pigeons, served as control.

The existence and ratio of anti-Px antibodies has been investigated in both
series. Detection and identification of anti-Pi antibody was carried out with a

panel of test cells including several Pxand P2 cells. The reaction was performed
in 6% dextran 60,000 at 10°C.

Results are shown in Table 1

Table 1
A QU ey
Pigeon breeders 162 43 16 37%
Blood donors 51 3 6%
X1 = 1232 p = 0.001
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B. Detection in pigeon blood of a substance similar to the PL antigen
Study of pigeon red cells

Normal human sera incubated with pigeon cells revealed in all the sera the
presence of an anti-pigeon agglutinin, active up to a mean dilution of 1/32.

The same experiment, carried out with sera of patients with respiratory dis-
orders of allergic origin, and who had anti-pigeon precipitins, showed that in some
of them the normal anti-pigeon agglutinin was markedly more active than in the
rest. Not all of these patients had anti-Pi antibody.

Thus, a more specific study of pigeon red cell activity on anti-Pj antibody
was made by incubating at 4°C overnight equal volumes of anti-P™ serum and of
a pigeon red cell sediment previously washed in saline. The anti-Pj sera so treated
were titrated against Pr cells before and after absorption.

We proceeded in the same way with 13 human sera containing anti-Pj*
antibodies. These sera were either of commercial origin or prepared by ourselves.
Each serum had been examined several times against pigeon red cells of various
origins. In each case, we observed the total disappearance of the anii-Pr antibody
activity as well as of the anti-pigeon activity.

No significant decrease of anti-pigeon antibody was observed after ab-
sorption of these sera by human OPrred cells.

Results of these experiments on three different sera are recorded in Table 2.

Table 2

+ pigeon cells + human PLcells

Goat anti-PI BIOTEST 1/256 1/16
Absorbed by pigeon cells — —
Absorbed by Pt cells 1/256 —
Human anti-Px SPECTRA 1/8 1/4
Absorbed by pigeon cells — —
Absorbed by Px cells 18 —
Human anti-P, VEN 1/256 116
Absorbed by pigeon cells — -

Absorbed by Pt cells 1/256 -

Similar control experiments have been made with sera containing anti-
bodies of different specificities, such as anti-A, anti-B, anti-C, anti-E, anti-D,
anti-1, anti-H, anti-M, anti-N, anti-Lea and anti-Leb. Incubation of these sera
with pigeon red cells, under the same conditions as above, failed to cause a dis-
appearance or significant decrease of the antibodies.

The study was continued with the analysis of pigeon serum by the inhibition
technique applied for detecting blood group substances in saliva. In this instance
the procedure consisted in detecting the last but one dilution of anii-Pxserum, for
which a complete agglutination was still observed, then by incubating the same
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quantity of this serum with decreasing amounts of pigeon serum. An extract of
pigeon excrement was also studied by the same method. The results obtained were
in every way comparable to those observed in the case of serum.

The results, shown schematically in Table 3, indicated the presence in
pigeon serum of a substance similar to the Pr antigen, since we observed an in-
hibition of the activity of anti-P! serum.

Table 3

1. Measurement of anti-Pl serum activity

171 12 4 18 1/16 1/32 1/64

++ + ++ + +4'H +4*" + —

2. Inhibition by pigeon serunr of anti-P serum

U1 to U3R2 1/64 17128 1/256 1/512 1/1024 1/2048

- + + + ++ 4+ +++ ++ +

C. Detection in the blood of other birds of substances similar to antigen PL

Similar studies were made of the blood of ganders, turkey cocks, chickens
and ducks. These bloods failed to inhibit the anti-Px activity. On the other hand
budgerigar serum proved inhibitory. We had to content ourselves with serum
since we could not obtain a sufficient quantity of red cells of this bird.

Discussion

The existence of a substance similar to Prantigen in hydatid fluid as well as
in some parasites, lead to assume its presence also in other biological fluids.

The study of the sera of healthy individuals or individuals showing disorders
of allergic origin and who are constantly in contact with pigeons, compared to
that of a series of healthy subjects not in contact with pigeons, has shown that in
the former there is a higher ratio of immunization against the Pxantigen. It was
therefore logical to draw a parallel between the presence of anti-P, specific anti-
bodies and a substance found in pigeons.

The results indicated the presence in the red cells, the serum and excrements
of pigeons, of a substance inhibiting the activity of anti-Px antibodies. We may
therefore ascribe the occurrence in pigeon breeders of anti-Pt antibodies to a
sensitization to substances having properties similar to Pt antigen and found in
the pigeon.
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In addition to this antigen, there must exist in the pigeon other specific
antigens, against which human individuals may become immunized. In fact, if in
all human sera there are weak anti-pigeon antibodies, the latter are more active
in pigeon breeders, particularly in those who sulfer from allergic disorders.

The resistance of these antibodies to absorption by human OP, cells, and
the disappearance of their activity on absorption by pigeon cells with the anti-Pi
activity disappearing at the same time, points to the presence of substances with
different antigenic properties. In the present state of research, it is obviously
difficult to define the relation between these antigens.

Our results together with clinical observations allow to establish a relation
between these substances and the clinical manifestations of allergic origin ob-
served in pigeon breeders. But only a more detailed study of the antigens found in
pigeon blood and of the P, antigens of human origin, would explain the im-
munological manifestations observed.
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Increasing pH by a 0.5 increment over the commonly used preservative, acid-
citrate-dextrose with adenine (ACD-Ad), results in a significant improvement in 2,3-
DPG, with no significant loss in concentrations of ATP. The intermediate pH pre-
servative, 6.0, also had ATP concentrations which equaled those of the low pH pre-
servatives, 5.0 and 5.5, from the 21st to the 42nd day of storage. A citrate-adenine
preservative, with a pH between 5.5 and 6.0, would seem to be optimal for main-
tenance of hemoglobin function and red cell viability, as determined by measurements
of 2,3-DPG and ATP concentrations.

Introduction

The dependence of normal hemoglobin function on 2,3-diphosphoglycerate
(2,3-DPG) in the human red cell has been discovered [2, 5] since the preservatives —
acid-citrate-dextrose (ACD) and citrate-phosphate-dextrose (CPD) — were de-
veloped for liquid (4°) storage of whole blood for 3 weeks. ACD preservatives
containing adenine are used since this compound provides a substrate for ATP
synthesis and results in a 5-week shelf life [1]. After demonstrating that hemo-
globin function (p®and 2,3-DPG) was better maintained in CPD, as compared
to ACD-stored blood [7], it was determined that the higher pH of the preservative
(pH of CPD 5.5) was responsible for the better maintenance of hemoglobin
function [8]. In a recent study, it was shown that an ACD preservative with a pH
of 5.5 or higher would be optimal for maintenance of 2,3-DPG and ATP [9]. The
pH of standard ACD is 5.0.

In the present study, an attempt was made to establish the optimal pH of a
preservative containing adenine for maintaining 2,3-DPG (hemoglobin function)
and ATP (red cell viability) during liquid storage at 4°C under blood bank con-
ditions. An automated analytical system for determining concentrations of 2,3-
DPG and ATP allowed the study of significantly large numbers of blood units
stored under various conditions of pH.

* Presented in part in abstract form in Clinical Research, Vol. 21, April, 1973.
** Supported in part by USA R and D Contract No. DA-DA-17-72-C-2005
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Materials and Methods

From each of ten normal volunteers, a unit of blood was divided during
donation into five, 150 ml plastic packs (PL-146, Fenwal Laboratories, Morton
Grove, 111.), containing citrate-adenine solutions of pH 5.0, 5.5, 6.0, 6.5 and 7.0.
The basic preservative contained the amounts (grams per liter) of citric acid (3.27),
Na citrate (26.3), and dextrose (25.5) used in CPD, plus enough NaCl (2.92), re-
placing phosphate, to make an isotonic solution. Recrystallized adenine (obtained
from Dr. Grant Bartlett, Laboratory of Comparative Biochemistry, San Diego,
Calif.) was added to give a final concentration of 0.25 mM in the blood preser-
vative mixture. The pH was adjusted to desired levels with HC1 and the preser-
vatives were sterilized by Millipore-filtration (0.22 4 pore width). After blood col-
lection on days 0, 3and 7 and at weekly intervals thereafter, aliquots were removed
aseptically and anaerobically for analysis of pH, 2,3-DPG, ATP and osmotic
fragility.

Analyses of concentrations of 2,3-DPG and ATP-ADP were carried out by
the principles of Lowry et al. [12] and Krimsky [11] using the automated scheme
of Prins and Loos [13]. This procedure has been modified in our laboratories [15]
using Auto-Analyzer equipment (Technicon Corporation) and enzymes and sub-
strates obtained from the Boehringer Mannheim Corporation. Measurements of
pH and H + ion concentration were made at 37°C under anaerobic conditions to
minimize variations which might result from carbon dioxide loss.

The significance of variance with time and between preservatives was given
at 95% confidence limits using the paired t test. These statistical data apply to
2,3-DPG and ATP concentrations.

Results

In Table 1 and Figure 1, 2,3-DPG concentrations are shown during the
42-day storage period. The concentrations are given in millimolar measurements
and each point on the graph represents the mean DPG value from determinations
on ten units of whole blood stored at 4°C after they were collected in the preserv-
ative of the pH specified. The preservatives will be referred to by the pH values
which they exhibited prior to the blood collection. Significant differences between
the values were determined using 95 % confidence limits with the paired t test.

Changes in DPG with time

The concentration of 2,3-DPG in the 5.0 group — which corresponds to
ordinary ACD plus adenine — was significantly lower at all points after day 3
than it was at days 0 and 3 and the values at days 35 and 42 were lower than the
7-day value. In addition, the 35-day value was significantly lower than the 10-day
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pH
Preservative
solution

4%

5.0

5.5

6.0

6.5

7.0
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Table

51

Mean Values and Standard Deviations for 2,3-DPG, ATP, pH and H

Days
stored

10
14
21
28
35
42

10
14
21
28
35
42

10
14
21
28
35
42

10
14
21
28
35
42

10
14
21
28
35
42

2,3-DPG

2.52
2.54
1.38
1.02
0.94
0.96
1.17
0.32
0.63

2.69
3.36
2.44
1.48
1.62
1.26
1.45
0.37
0.54

3.04
3.72
2.99
1.95
1.32
1.46
1.41
0.33
0.66

3.04
3.86
3.04
2.03
1.62
1.33
1.07
0.46
0.59

3.32
3.77
3.34
2.08
1.55
1.57
1.28
0.36
0.50

(S.D)

0.333
0.286
0.191
0.225
0.119
0.237
0.267
0.080
0.145

0.250
0.324
0.283
0.224
0.475
0.259
0.199
0.094
0.136

0.291
0.283
0.231
0.234
0.199
0.260
0.264
0.086
0.138

0.223
0.262
0.240
0.206
0.299
0.197
0.199
0.107
0.138

0.352
0.347
0.331
0.204
0.183
0.161
0.278
0.120
0.136

ATP

0.531
706
676
792
756
692
596
516
516

O O O O O o o o

576
636
.687
728
740
.648
627
512
471

O O O O O o o oo

613
481
.509
606
.635
.663
621
497
412

O O O O O O o o o

637
429
490
529
599
0.551
0.527
0.406
0.376

o o © o

o

0.582
0.411
0.471
0.485
0.533
0.544
0.481
0.357
0.348

(S.D )

0.227
144
218
144
186
153
243
.207
186

O O O O O O o o

194
163
179
243
169
220
171
159
.164

O O O O O O o O o

193
147
153
183
147
209
194
154
158

O O O O O O o o o

168
082
097
101
100
151
160
109
130

O O O O O o o o o

201
164
107
120
148
173
133
116
0.115

O O O O O O o o

pH

6.90
6.82
6.73
6.66
6.61
6.53
6.50
6.45
6.41

7.06
6.95
6.84
6.75
6.66
6.57
6.52
6.48
6.42

7.18
7.04
6.91
6.80
6.71
6.58
6.53
6.47
6.43

7.25
7.09
6.95
6.83
6.73
6.60
6.55
6.48
6.44

7.29
7.11
6.97
6.86
6.74
6.61
6.56
6.48
6.44

H+ concentra-
tion
(x 10-7

1.26
1.51
1.86
2.19
2.46
2.95
3.16
3.55
3.89

0.87
1.12
1.45
1.78
2.19
2.69
3.02
3.31
3.80

0.66
0.91
1.23
1.59
1.95
2.63
2.95
3.39
3.72

0.56
0.81
1.12
1.48
1.86
2.51
2.82
3.31
3.63

0.51
0.78
1.07
1.38
1.82
2.46
2.75
3.31
3.63
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value and the 35 and 42-day values were lower than the values at 14, 21 and 28
days. In the other preservatives —pH 5.5 to 7.0 —the values for days 3 and 7
were not significantly different from those at day 0; however, the values for day 10
and beyond were lower than the day O values in each preservative. The changes

Fig. 1 Average 2,3-DPG concentrations for 42 days in blood stored in preservatives of
different pHs. Each point represents the mean of ten samples. The significance of differences
between means is discussed in the text

in DPG concentrations from days 7 to 14 were significant at the three higher pH
values —pH 6.0 to 7.0 —but not at the lower pH values of 5.0 and 5.5. Other
significant changes for the higher pH preservatives were similar to those which
have been described in detail for the pH 5.0 preservative.

2,3-DPG differences between preservatives

At day 0, there were no differences between the DPG values in any of the
preservatives. At day 7, the DPG value in the pH 5.0 preservative was significantly
lower than the values in the other preservatives. At days 3and 10, the DPG values
in the 5.0 preservative were lower than the values in the three highest pH preserv-
atives. The differences were not significant at days 3 and 10 between the 5.0 and
5.5 preservatives. At day 14, the 5.0 value was lower than the 6.5 and 7.0 values.
At day 21, the 5.0 value was lower than the 7.0 value only.
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ATP differences between preservatives

In Table 1and Figure 2, concentrations are shown at points during the 42-
day storage period. Each point on the graph represents the mean value for de-
terminations on ten units of whole blood stored at 4°C after they were collected
into the preservative with the pH specified. Differences were determined using
95 % confidence limits with paired t tests. At day O, there were no differences in
ATP concentrations between the various preservatives. At day 3, the mean ATP

Fig. 2. Concentrations of ATP in blood stored in preservatives of different pHs. Each point
is the mean of ten samples. The significance of differences is discussed in the text

concentration in the 5.0 preservative differed from the concentration in the 6.0
and 6.5 pH preservatives. The 5.5 pH preservative had a higher ATP concentration
than the 6.0 preservative. At day 10, the 5.0 preservative had a mean ATP con-
centration which was higher than the ATP concentrations in the 6.5 and 7.0 pre-
servatives. At day 14 the pH 5.5 preservative had a higher mean ATP concen-
tration than the 7.0 preservative. Other differences between the mean ATP con-
centrations were not significant statistically at this level of confidence.

The numerical values are shown in Table 1 for the mean concentration of
2,3-DPG, ATP-ADP, and pH values, and the hydrogen ion concentrations, The
values are given for each sampling time during the 6-week storage period in each
of the five preservatives.

In Figure 3, the hydrogen ion concentrations show a linear increase during
storage in each of the preservatives and in Figure 4, the direct correlation between
blood pH measurement and red cell 2,3-DPG concentration is depicted. The pH
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Fig. 3. Increase in hydrogen ion concentration in blood stored in different pH solutions.
Each point is the mean of ten samples

Fig. 4. Concentrations of 2,3-DPG versus pH determinations in blood stored in different pH
preservatives. Each point represents the mean of ten samples
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Fig. 5. Osmotic fragility (per cent hemolysis in hypotonic saline) for blood collected into
preservatives of different pHs at days 1, 21, and 42

measurement was determined from a reading at 37°C in the closed-anaerobic
sampling system employed in a blood gas pH meter (Instrumentation Laborato-
ries). Hydrogen ion concentrations were calculated from pH measurements.

In Figure 5 osmotic lysis is shown as per cent hemolysis on the abscissa
versus per cent saline on the ordinate. Data from one unit are shown which is
representative of the three units that were studied. On day 1, the low pH cells are
seen to have increased lysis, whereas on day 21 there was no apparent difference.
However, on day 42 the cells in the two low pH preservatives were more resistant
to lysis than the others.

Discussion

Chanutin and Curnish [6] and Beutler et al. [4] have noted that blood pre-
servatives of high pH, for example 6.0 and 7.0, maintain near normal 2,3-DPG
concentrations and thus hemoglobin function for 2 or even 3 weeks. It has also
been noted that at these high pH values, ATP concentrations are not maintained
well and, presumably, red cell viability or storage time would be shortened. How-
ever, adenine may be used to prevent this decrease in ATP and prolong the
storage time [1].

In the present experiment, a wide range of pHs was studied using a citrate-
adenine preservative to establish the optimal pH for maintaining both 2,3-DPG
for hemoglobin function and ATP for red cell viability. It is clear that 2,3-DPG
was not maintained during the first week of storage in the preservative of pH 5.0.
In contrast, the higher pH preservatives (pH 5.5 to 7.0) maintained 2,3-DPG at
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normal concentrations during the first week of storage. The intermediate pre-
servative (pH 6.0) maintains 2,3-DPG as well as the higher pH preservatives and
was more effective than the lower pH preservative (Figure 1). In addition, the pH
6.0 preservative was intermediate between the high and low preservative's' With
respect to maintaining ATP and ADP concentrations (Figure 2). From the
results shown in these two figures, 2,3-DPG maintenance was favored by higher
pH preservatives and ATP-ADP maintenance was favored by low pH preser-
vatives. An adenine containing preservative of pH 6.0 and above was too high for
maintenance of ATP during storage. A preservative with the pH as high as 5.5
was as effective at maintaining ATP when adenine was present in the preservative
as was the pH 5.0 preservative. This confirms the conclusion of Beutler and
Duron [3] that pH 5.5 is better than 5.0 for maintaining ATP when adenine is
present.

An important recommendation could be made at this point. When adenine
is used in a preservative, the pH that is optimal would seem to be 5.5. This cor-
responds closely to the pH of CPD which may be 5.5 or 5.67 depending on the
formulation.

The correlation between red cell ATP concentrations and post-transfusion
viability of stored red blood cells made by Dern et al. [10] has been extended by
Strumia et al. [14] so one say that as long as the ATP concentration is within 77%
of the initial, day O, concentration, 70% of the red cells can be expected to survive
in the recipient for 24 hours. Using the criterion of Strumia et al. only the pre-
servatives with the two lowest pHs, 5.0 and 5.5, would have an acceptable shelf
life or storage time at 6 weeks after collection. The intermediate pH preservative,
pH 6.0, would seem to have an acceptable shelf life, according to this criterion,
for a storage time of 5 weeks or 35 days. The preservatives of higher pH —6.5
and 7.0 —would lose their acceptable storage time after 28 days. Wood and Beutler
[16] have shown that DHA (dihydroxyacetone) and ascorbate are useful in helping
the red cell maintain 2,3-DPG levels during four weeks of storage. The basic
preservative used was CPD-adenine and effects were seen with both compounds
when the pH of the preservative was 4.8, 5.6, and 7.0

The osmotic fragility at day 0 was slightly better for the higher pH preserv-
atives (Figure 5), but by day 42, the two highest pH preservatives showed more
fragility as compared to the lower pH preservatives. At day 21, there was no dif-
ference apparent between the preservatives with respect to osmotic fragility.

References

1 Akerblom, O., De Verdier, C. H., Finnson, M., Further studies on the effect of adenine
in blood preservation. Transfusion 7, 8 (1967).

2. Benesch, R., Benesch, R. E.: The effect of organic phosphates from the human erythro-
cyte on the allosteric properties of hemoglobin. Biochem. biophys. Res. Commun. 26,
162 (1967).

3. Beutler, E., Duron, O.: Effect of pH on preservation of red cell ATP. Transfusion 5, 17
(1965).

Haematologia 9, 1975



10.

11.

12.

13.

14.

15.

16.

R. Ben Dawson et al.: Hemoglobin function 57

. Beutler, E., Meul, A., Wood, L. A.: Depletion and regeneration of 2,3-diphosphoglyceric

acid in stored red blood cells. Transfusion 9, 109 (1969).

. Chanutin, A., Curnish, R. R.: Effect of organic and inorganic phosphates on the oxygen

equilibrium of human erythrocytes. Arch. Biochem. 121, 96 (1967).

. Chanutin, A., Curnish, R. R.: The effect of adenosine, inosine, and adenine on the con-

centration of organic phosphate and an electrophoretic component (B) of human red
cells during storage of blood in acid-citrate-dextrose and citrate-phosphate-dextrose.
Transfusion 5, 254 (1969).

. Dawson, R. B. jr.; The hemoglobin function of blood stored at 4°C in ACD and CPD.

Clin. Res. 17, 323 (1969).

. Dawson, R. B., Kocholaty, W. F., Gray, J. L.: The hemoglobin function and 2,3-DPG

levels of blood stored at 4°C in ACD and CPD: The pH effect. Transfusion 10, 299
(1970).

. Dawson, R. B., Loken, M., Crater, D.: Hemoglobin function in stored blood. IX. Pre-

servative with pH to maintain red blood cell 2,3-DPG (function) and ATP (viability).
Transfusion 12, 46 (1972).

Dern, R. J., Brewer, G. J., Wiorkowski, J. J.: Studies on the preservation of human
blood. 11. The relationship of erythrocyte adenosine triphosphate levels and other in
vitro measures to red cell storage ability. J. Lab. clin. Med. 69, 968 (1967).

Krimsky, l.: In: Methods of Enzymatic Analysis. H. U. Bergmeyer (Ed.), Academic
Press, New York 1963, p. 539.

Lowry, O. H., Passoneau, J. V., Schulz, D. W., Rock, M. D.: The measurement of
pyridine nucleotides by enzymic recycling. J. biol. Chem. 236, 2746 (1961).

Prins, H. K., Loos, J. A.: Determination of energy rich phosphate, 2,3-diphosphate,
lactate and glutathione in small amounts of blood cells. Personal communication 1969.

Strumia, M. M., Strumia, P. V., Eusebi, A. J.: The preservation of blood for transfusion.
VII. Effect of adenine and inosine on the adenosine triphosphate and viability of red
cells when added to blood stored from zero to seventy days. J. Lab. clin. Med. 75, 244
(1970).

White, S., Miller, G., Dawson, R. B.: Analysis of 2,3-DPG and ATP by an automated
method. In preparation.

Wood, L., Beutler, E.: The effect of ascorbate and dihydroxyacetone on the 2,3-diphos-
phoglycerate and ATP levels of stored human red cells. Transfusion 14, 272 (19741

Correspondence : Dr. R. Ben Dawson, University of Maryland Hospital, Blood Bank, Balti-
more and Greene Streets, Baltimore, Md. 21201, USA

Haematologia 9, 1975






Haematologia 9 (1—2), pp. 59—63 (1975)

Erythropoiesis Inhibitor in a Patient
with Hereditary Spherocytosis

M. Lazewska, B. Saganek, Z. Wojtowicz, M. Jozwik, M. Bielecki

Institute of Obstetrics and Gynaecology, and Department of Biophysics
of the Institute of Physiology and Biochemistry, School of Medicine, Bialystok, Poland

(Received November 12, 1973)

The studies dealt with the effect of plasma of a patient with congenital haemo-
lytic anaemia on the erythropoiesis in mice. The materials included the plasma from
the patient before and after splenectomy and the spleen homogenate and the spleen
subcellular fractions. The effect of the materials was evaluated with the amount of
the 59Fe taken up by the erythrocytes of the mice. The erythropoiesis was found to be
inhibited by the plasma before splenectomy and by the spleen homogenate and its
subcellular fractions. The inhibition was the highest in cases when the mice were given
the spleen homogenates previously incubated with plasma of healthy persons.

The activity of the erythropoietic system depends on the action of erythro-
poietin and the inhibitor of erythropoiesis. There are many ways to stimulate the
production of erythiopoietin both in men and in animals. On the other hand, the
causes of increased activity of the erythropoiesis inhibitor are less known. Krzy-
mowska [1, 2] observed that after blockade of the reticulo-endothelial and
lymphatic systems by erythrocyte haemolysates or trypan blue, the blood plasma
contained an erythropoiesis inhibitor substance. The formation of an erythro-
poiesis inhibitor in a hyperactive and enlarged spleen and the possible participa-
tion of the erythrocyte degradation products in the former process had induced
us to undertake the present study.

Materials and Methods

White BALBc mice of both sexes divided into groups including 8—10
animals were used in the experiments. The spleen and the blood plasma were
obtained from an 18-year-old patient with hereditary spherocytosis. From the
blood taken before and on the 5th day after splenectomy, a deproteinized plasma
extract was prepared according to Lowy et ah [10] as modified by Krzymowski [3].
The patient was a young man of short stature with a dome-shaped skull, gothic
palate, sexual infantilism and a marked hypersplenism ; his blood smears revealed
the presence of spherocytes. The weight of the removed spleen was 1500 g. During
the procedure 500 ml of fresh blood were transfused. Some laboratory data of the
patient before and after splenectomy are presented in Table 1
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Table 1

Some Laboratory Data of a Patient with Hereditary Spherocytosis,
before and after Splenectomy

Before After
splenectomy splenectomy
Haemoglobin, g per 100 ml 6.4 14.6
Erythrocytes per cu mm 2.307.000 4.410.000
Serum bilirubin,
mg per 100 ml 5.85 0.58
Erythrocyte fragility in NacCl,
per cent 0.64-0.40 0.54-0.34

A piece of the dissected spleen freed from its capsule was washed with 0.9 %
sodium chloride solution and homogenized in a Potter —Elvehjem homogenizer
in 0.34 M saccharose solution. The concentration of the initial homogenizate
was 20% w/v. Its centrifugation resulted in 3 fractions, at 600 g — nuclear
fraction, at 10.000 g —mitochondrial and microsomal-cytoplasmic fractions. The
initial homogenate and each of its fractions were divided into two parts incubated
either with 0.9% sodium chloride solution or with blood plasma of healthy
persons in proportion 1: 1 at 37°C for 60 min.

The animals of every group were given subsequently a protein-free extract
of the patient’s plasma in an amount of 1 ml (equivalent to 2 ml of the initial
plasma volume), 1ml of the spleen homogenate or 1ml of the subcellular fractions.
After 48 hrs the animals received 0.5 gd st#Fe in the form of 0.5 ml of isotonic
citrate (product of Isocommerz GMBH, specific activity 10 mCi per mg of Fe).
Forty-eight hours later the animals were sacrificed under ether anaesthesis and
blood was taken for haematocrit, haemoglobin and radioactivity assay. For the
latter the counts per minute were calculated per 0.5 ml of blood. The 3Fe uptake
by erythrocyte was measured according to Kuratowska [8]. Total circulating blood
volume in the mouse was accepted as 6.2% of the body weight [1].

Results and Discussion

The activity of erythropoiesis after administration of the patient’s plasma
extract before (BS) and after splenectomy (AS) was compared with 1) the re-
activity to a healthy person’s plasma; 2) to 5 /tM cobalt chloride; and 3) to 0.9%
sodium chloride. The haematocrit index in mice treated with the patient’s plasma
extracts BS and AS did not show significant differences, and was markedly lower
than in the remaining three groups. The haemoglobin level behaved in a similar
manner.

%Fe incorporation into erythrocytes was much lower in mice given BS
deproteinized plasma extracts. After AS extract 3Fe erythrocyte uptake was
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Table 2

rythropoietic Activity of the Patient’s Plasma Extract before and after
E Splenectomy as Measured with 3Fe Uptake by Mouse Erythrocytes

. . Uptake of He
Preparation applied into erythrocytes,
per cent
Patient’s plasma extract before splenectomy 24 .4+ 7.19*
Patient’s plasma extract after splenectomy (5th
day 33.5+ 325
NaCl, 0.9% 33.8+ 3.70
Plasma extract of healthy persons 32.7+ 4.48
CoCl2 5 pM 36.2+ 4.90
* Mean + S.D.
Table 3

Effect of the Subcellular Fractions from the Patient’s Spleen upon Erythropoiesis in Mice.
All Samples were Incubated at 37°C for 60 min

. - Mitochondrial Microsomal- Plasma of
Preparlz_itiéms Initial homogenate Nuclear fraction fraction cytoplasmic fraction  healthy subjects NS%}I
applie 0.9%
plasma (’)\'g% plasma (’)\kgi% plasma ONS% plasma ONS% NaCl 0.9%

JFe uptake into

erythrocytes, per

cent 3.02 5.23 213 2.37 4.56 7.46 2.30 5.22 3275 338
+ 18* + 18 + 089 + 084 + 098 + 25 + 126 + 157 + 448 + 370

* Mean + S.D.
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similar as after treatment with the plasma of healthy subjects or with 0.9%
sodium chloride solution. Cobalt chloride in an amount of 5/tM caused an in-
creased uptake (Table 2). Haematocrit, reticulocyte count and haemoglobin value
were lower in all groups given spleen homogenate and subcellular fractions than
in the control group.

Iron uptake in mice which had received spleen homogenate was distinctly
lower than in those given homogenate previously incubated with plasma of
healthy persons. Uptake was lowest in mice injected with the nuclear fraction
(Table 3).

The inhibition of erythropoiesis in mice given spleen homogenate or sub-
cellular fractions appeared to be similar to the endotoxin-induced inhibition [12].

The haemolysis and the marked hypersplenism observed in hereditary
spherocytosis suggested the presence in the plasma of an erythropoiesis inhibitor.
Krzymowska [1, 2, 4] has shown that the products of haemolysis and the pro-
cesses of their removal are connected with the formation of an erythropoiesis
inhibitor.

Rytomaa and Kiviniemi [11] showed that during the disintegration of
mature erythrocytes an erythropoiesis inhibiting factor was released. Lindemann
[9] suggested that in its action the factor was similar or identical with the inhibitor
described by Krzymowski and Krzymowska [6]. On the other hand, perfusion of
the spleen but not of the liver with trypan blue containing blood elicits the for-
mation of an erythropoiesis inhibitor [5, 7]. Thus, the spleen seems to produce
substances acting on the function of the erythron.

In the present study splenectomy, apart from normalizing the patient’s
serum bilirubin level, caused the disappearance of the inhibitory properties of his
plasma acting on the erythropoietic system of mice. After incubation with normal
plasma there was an increased inhibitory activity of the spleen homogenate and
of its subcellular fractions. These results support the suggestion put forward by
Krzymowski that the inhibitor, like the erythropoietin, consists of two fractions.
One fraction would originate from the cells of the lymphatic system. The spleen
homogenate and its subcellular fractions, and a component of the erythropoiesis
inhibitor which seemed to contain these fractions after incubation with normal
plasma proteins, resulted in more intensive inhibition of the erythropoietic system
than after incubation with physiological saline.
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The effect of corticosteroids, ultracortene and ACTH, on the eosinophilic cells
of a patient with hyperéosinophilie syndrome has been studied in vitro. Both drugs
caused a marked decrease in the number of specific granules, a disappearance of their
surrounding membrane and an almost complete destruction of their crystals. In addition,
vacuolization of the cytoplasm, swelling of the mitochondria and distortion of their
cristae were found. Incubation of the eosinophils with the antihistaminic drug mepyr-
amine, did not produce ultrastructural alterations.

Introduction

The éosinopénie effect of corticosteroids is widely documented [1], but little
is known concerning the mechanism of their direct effect on eosinophilic leuko-
cytes. Kelényi et al. [2] showed that corticosteroid treatment of patients suffer-
ing from hyperéosinophilie syndrome resulted in dissolution of the granules
in the eosinophilic cells of the peripheral blood. Németh et al. [3] found that
corticosteroids caused partial granule lysis in rat eosinophils.

In the present report, we describe in vitro studies on the effect of cortico-
steroids on the eosinophils of a patient with hyperéosinophilie syndrome.

Case report

M. H., a 67-year-old female, born in Poland was admitted to our Hospital
because of cough, wheezing and general malaise. The symptoms had manifested
themselves half a year prior to admission.

On physical examination she was found to be pale, with a blood pressure of
160/90 mm mercury and a steady pulse rate of 100/min. A slight systolic murmur
was detected over the heart apex and the liver was palpated two cm below the
costal margin. The spleen and lymph nodes were not palpable.

Laboratory examinations showed: ESR 65/100; haemoglobin 11.5/100 ml.,
WBC count 14,800/mm3, with 30% neutrophils, 2% band forms, 55 % eosinophils,

13% lymphocytes. Platelets: 210,000/mm3. Bone marrow aspiration biopsy showed
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marked proliferation of the eosinophilic series. Eosinophils of normal appearance
in every stage of maturation were seen. Serum total protein, alboumin and globulin
values were within normal limits. 19G was 1,800mg, IgA 500mg and IgM 66 mgper
100 ml. Repeated stool examinations for parasites gave negative results as did the
Weinberg and Cassoni tests.

X-ray examination of the lungs, gastrointestinal tract, kidneys and gall-
bladder, as well as scanning of the liver and the spleen gave no pathological
findings.

Treatment with prednisone (40 mg per day) resulted in an improvement of
the patient’s condition and a decrease to 14% in the eosinophilic count.

The patient was followed up in our outpatient clinic. Attempts to discontinue
administration of the steroids resulted in elevation of the eosinophilic counts to
the pretreatment level.

Electron microscopic findings
Materials and Methods

Buffy coat was obtained from the patient’s venous blood withdrawn into a
heparinized syringe. The white blood cells were resuspended in autologous plasma.
Six x 106cells/ml were used for each test. The following drugs were added to cell
suspensions kept for two hours at 37°C in a moist atmosphere containing 5%
C02: Ultracortene (Ciba, Basel, Switzerland) — 0.05 mg/ml; ACTH (Actogel,
Zori, Ramat-Gan, lIsrael) — 0.06 units/ml; and Mepyramine (Allersan, Teva,
Jerusalem, Israel) —0.1 mg/ml. Cells incubated under the same conditions, but
without the drugs served as controls.

Results
Eosinophils incubated alone

After incubation without drugs the cells appeared well preserved (Fig. 1).
The nuclear structure was normal, and so was the euchromatin to heterochrom-
atin ratio, and the nuclear envelope was intact. The cytoplasm appeared granular,
but not as dense as in the non-incubated cells. The granules showed well-
preserved crystals. At sites, the membrane surrounding the granules was dis-
continuous (Fig. 2), a feature detected also in non-incubated eosinophils. Mito-
chondria were normal in number and appearance.

Eosinophils incubated with ultracortene

While the nucleus and its envelope appeared unchanged, the cytoplasm and
its organelles showed marked alterations (Fig. 3). The granular appearance of the
cytoplasm was blurred and cytoplasmic vacuoles were frequent. The number
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Fig. I. Eosinophil after incubation in autologous plasma for two hours (see Methods) showing
fairly normal ultrastructure, x 11,000

Fig. 2. Eosinophil after incubation for two hours. The granules show discontinuities of the
membrane, but otherwise appear normal. X56,000
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Fig. 3. Eosinophil after incubation with ultracortene. The specific granules are fewer in number
and most of the crystals are destroyed. x 13,700

Fig. 4. Eosinophil after incubation with ultracortene. The severe damage to the granules
is evident, x 36,000
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Fig. 5. Severe mitochondrial damage in an eosinophil after incubation with ultracortene.
X 161,500

Fig. 6. Ultrastructure of the specific granules of an eosinophil after incubation with ACTH.
The crystals of the specific granules are completely destroyed, x 21,600
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of specific granules was markedly diminished. Their surrounding membrane had
disappeared and the crystals were partly or completely destroyed (Fig. 4). The
mitochondria were swollen and their cristae distorted (Fig. 5).

Eosinophils incubated with ACTH

The ultrastructural alterations of eosinophils incubated with ACTFI were
similar to those observed with ultracortene, although somewhat less pronounced

(Fig. 6).

Eosinophils incubated with mepyramine

There was no detectable effect of this drug on the eosinophils and their
appearance was similar to that of the control cells (Fig. 7).

Fig. 7. Eosinophil incubated with mepyramine. The nucleus and the cytoplasmic organelles
appear normal, x 11,000
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Discussion

The diagnosis of our patient’s illness remains obscure. Although the cough,
wheezing and malaise might suggest Loeffler’s syndrome, the absence of pathol-
ogi cal X-ray findings in the lungs do not support this diagnosis.

The corticosteroids possess a well-known éosinopénie effect [1]. When ad-
ministered in vivo, the eosinopenia is believed to result from the rapid removal
of such cells from the circulation [4]. Herion etal. [5] assumed a direct destructive
effect on eosinophils of the steroids.

Our studies show that the main effect of the corticosteroids is on the eosino-
philic granules and the mitochondria. Although these studies were not quantitative,
there was no doubt that the number of granules decreased following incubation
with the drug. The severe alterations in the granular matrix and crystals could
explain the dissolution of the eosinophilic granules. Our observations are in accord
with the effect of corticosteroids in vivo reported by Kelényi et al. [2], but differ
with regard to the preservation of the granular membranes and unaffected mito-
chondria described in their study.

The fate of the destroyed granules is uncertain. Kelényi et al. [2] believe
that the granular component is released in the cytoplasm. Skinnider and Gha-
dially [6] provided evidence of a granule discharge by eosinophilic cells. Tak-
ing into consideration that the granule content of the eosinophils is mainly per-
oxidase [8], acid phosphatase and hydrolases [9,10] the action of corticosteroids
on the granules seems to be an enzymic process. The lack of alterations in the
eosinophils after incubation with the antihistaminic drug, mepyramine, also sup-
ports the possibility of a specific mechanism of granular destruction leading
finally to eosinopenia.

This study was supported by a grant from the Chief Scientist’s Bureau, Ministry of
Health, of which M. D. is Established Investigator. The skilful assistance of Mr. Sadovnik is
highly appreciated.
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In 23 patients with polycythaemia vera and symptomatic erythrocytosis,
glomerular filtration rate and urine concentration ability [max Uem Cam TcHi0,

TcHOx100 Canx 100 \

GFR T GERTT were determined under conditions of antidiuresis. The

restriction of fluid intake caused a significant reduction of GFR and modified the
osmotic function of the kidneys. The results were similar in both types of poly-
cythaemia.

In 23 patients with true and symptomatic polycythaemia, glomerular
filtration rate (GFR) and urine concentration ability were determined under con-
ditions of antidiuresis. The results were similar in both types of polycythaemia.
Restriction of fluid intake caused a significant reduction of GFR while the ability
of urine concentration was less altered. Changed haemodynamic conditions in
the kidneys in polycythaemia modify the glomerular as well as the osmotic function
of the kidneys.

In earlier studies, an impairment of renal function has been observed in
leukaemic patients [6]. This impairment could be detected a long time before the
appearance of renal failure and was often present in patients with urinary findings.
This early appearance of laboratory abnormalities of apparently normal kidneys
has prompted us to carry out similar investigations in another myelo-proliferative
syndrome, polycythaemia vera, as well as in several cases of secondary poly-
cythaemia. Both these conditions are characterized by an increased circulating
blood volume which is, probably, not without effects on the kidneys.

Material

The material included 23 polycythaemia patients aged from 26 to 70 years,
14 females and 9 males. Nine were treated with busulfan or 3P and/or repeated
phlebotomies; 14 patients had no treatment. Polycythaemia vera was diagnosed
in 14 cases and symptomatic polycythaemia in 9 cases, of which 5 were cases of
pulmonary heart disease, and 1 each of Pickwick syndrome, suspected cerebellar
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tumour, uterine myoma and double renal pelvis. The disease dated back to 1
month to 15 years; 8 cases were in the period of remission, the remaining patients
had exacerbations of the disease. Twenty healthy subjects served as a control group.

Methods

The controls and patients with polycythaemia were maintained under the
same hospital conditions. After 16 hours of fluid deprivation the bladder was
emptied spontaneously and then urine was collected without catheterization during
the next 3 hours, between the 16th and 19th hours of fluid deprivation.

Fig. 1. Osmotic clearance and the negative clearance of free waters in controls and in poly-
cythaemia

A venous blood sample was taken into a heparinized test tube in the middle
of clearance period. Plasma and urine creatinine concentrations were determined
with the Orlowski’s modification of the method of Popper, Mandel and Mayer.
Osmolality of plasma and urine was estimated by the cryoscopic method in Fiske’s
osmometer. Endogenous creatinine clearance was estimated daily in the group of
patients maintained on free water intake as well. Serum urea, sodium, potassium
and protein concentrations and urinary leucocyte excretion (Addis count) were
measured and urinary cultures were performed.

From the obtained data, minute diuresis (V) was calculated, together with
maximum urine osmolality (max Uasro), osmotic clearance (Cosr), endogenous
creatinine clearance and negative clearance of free water (TcHO. The mean
osmotic and negative free water clearances were calculated for 100 ml of GFR.
Endogenous creatinine clearance was accepted as a measure of glomerular fil-
tration rate (GFR) [8]. The material was subjected to statistical analysis using the
t test of Student for comparison of the calculated mean values in the patients and
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in the control group [2]. In order to establish the correlation between Cosmand
TcHrO in the control group and in patients, the correlation index was calculated
and the degree of correlation between Cosmand TcHiO in both groups was ex-
pressed as an equation and regression line (Fig. 1).

Mean endogenous creatinine clearance for the control group under con-
ditions of antidiuresis was compared with the value obtained by Orlowski in a
similarly large group studied by the same method under conditions of normal
hydration [10].

Results

The results obtained in the group of polycythaemia vera were not signif-
icantly different from those in the group of secondary polycythaemia; they are
presented in Table 1

Table 1
Results
GFR
. I GFR \ Uos|
Studied groups a”"rﬁl}%ﬁf's' ml/min ml/min mrbasxm/kg} H.,0
Controls 116+20 132+ 41* 0.44+ 062 951 + 73
Polycythaemic patients %+ 34 108+ 32 0.64+ 117 798+ R
Statistical significance of
difference p < 0.0001 p< 0.04 p> 032 p < 0.0001
Cosim TcHso, Te¢n .0 100 Cosm x 100
ml/min ml/min GFR GFR
Controls 1.52+ 004 1.04+ 033 0.76+ 020 1.30+ 0.03
Polycythaemic patients 151. 061 092. 047 1.22+ 055 1.98+ 0.64
Statistical significance of
difference p > 0.05 p > 0.40 p < 00001 p< 0001
Mean + S.D.

* Data from the paper of Orlowski [10].

Glomerular filtration expressed by the value of endogenous creatinine
clearance under conditions of antidiuresis in the control group did not differ from
those obtained by Orlowski under conditions of normal hydration [10]. GFR in
patients on antidiuretic regime was considerably lower than in the controls
studied under the same conditions. This value was even much lower than that
obtained in the same patients during normal hydration. The differences between
these values were highly significant.

Minute diuresis in both groups was not significantly different but in the
group of patients a minute diuresis of over 0.5 ml/min was more frequent than
in the controls.
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After 19 hours of fluid deprivation the maximum osmolality of urine in
polycythaemic patients was significantly lower than in the controls (798 + 92
versus 951 +73 mOsm/kg H2, respectively).

Mean osmotic clearance was similar in both groups but its values calculated
per 100 ml of GFR differed significantly (p< 0.001), being 1.98 + % 0.64 ml/ min
for the patients and 1.30 £ 0.03 ml/min for the controls. This means that the
osmotic clearance in the controls accounted for 1.3% of the value for glomerular
filtration, while in patients it accounted for nearly 2% of this value.

Negative free water clearance obtained during antidiuresis with a com-
parable osmotic clearance was 1.04 £ 0.33 and 0.92 + 0.47 ml/min in the con-
trols and the patients, respectively. The difference between these values was not
significant statistically (p > 0.40). On the other hand, the value for negative free
water clearance calculated per 100 ml of GFR was higher in the polycythaemic
patients than in the controls (p < 0.0001), its value being 1.22 £ 0.55 ml/min
versus 0.76 + 0.20, respectively.

The patients showed no abnormality in plasma urea, sodium, potassium,
and protein concentrations. They showed no evidence of circulatory failure or
urinary tract infection.

Discussion

It may be assumed with a fair approximation that under conditions of anti-
diuresis the osmotic clearance corresponds to the volume of tubular fluid reaching
the collecting duct. The above presented data show that in both groups, the same
amount of tubular fluid reached that part of the nephron in one minute. The
passive water diffusion from collecting ducts had reduced the volume of this fluid.
The value of this diffusion was similar in both groups (measured as TcHO) and
the question why the maximum osmolality of urine was different in both groups
and lower in the patients than in the controls, remains to be answered.

Since the above described abnormalities were found in polycythaemia vera
as well as in secondary polycythaemia, they were not determined by proliferative
changes in the kidneys.

The increased volume of erythrocytes and increased blood viscosity associ-
ated with the high haematocrit value decreases the renal plasma flow in patients
with polycythaemia vera [3] as well as with secondary polycythaemia [4].

Renal function may be changed also by a relative renal ischaemia due to
slow renal blood flow [5]. On the other hand, in both types of polycythaemia, renal
vascular thrombosis may appear as observed by de Wardener et al. [13] in cases
of polycythaemia vera and it may cause disturbances in renal functions. Theoret-
ically, blood distribution in the kidneys must also change since blood with increased
viscosity and greater cell count flows through large vessels, avoiding the capillaiy
vessels with their considerable vascular resistance. On the other hand, certain
authors point to the increase of vascular lumen in the kidneys of patients with poly-
cythaemia [7], this vasodilatation being an evidence of the action of mechanisms
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compensating the increased viscosity of blood. Probably owing to this mechanism,
n the kidneys in a material of 250 cases of polycythaemia studied by Chievitz
and Thiede [1] uraemia was never a cause of death. These changed conditions of
renal, especially cortical, blood flow, modify the function of the kidneys. It was
evident in the presented material that during antidiuresis, when the viscosity of
blood increased, glomerular filtration was reduced.

Tawlas [12] observed a low creatinine clearance in 5 out of 7 cases of poly-
cythaemia and explained this fact by nephrosclerosis. In our material (Table 1)
GFR studied under conditions of normal hydration was 108 +32 ml/min in poly-
cythaemia, but after 19 hours fluid restriction it decreased by 30%, to 76 + 34
ml/min.

Reduced osmolality of urine suggests changes in blood flow in the renal
medulla. However, a difference in osmotic clearance calculated per unit of filtration
between controls and polycythaemia patients shows clearly that during anti-
diuresis a greater amount of water and sodium reaches the collecting tubules in
patients than in controls and probably the amount of tubular fluid reaching the
urine concentrating part of the nephron is also greater in patients than in controls.

Sodium reaching this part of the nephron in amounts greater than in healthy
subjects and reabsorbed from the ascending limb of Henle’s loop increased the
volume per unit of GFR of free water undergoing passive diffusion from the
lumen of the collecting ducts into the interstitial spaces of the renal medulla.

A normally functioning mechanism of urine concentration —despite reab-
sorption of probably increased amounts of sodium from the ascending limb of
Henle’s loop —failed to cause a final increase in urinary osmolality due to the
increased amount of tubular fluid reaching the distal part of the nephron.

The efficiency of the mechanism of urine concentration in polycythaemia is
evidenced by the calculated regression lines for this and for the control group
(Fig. 1), as well as the correlation coefficient between Cosmand TcHO which was
0.99 in the controls and 0.94 in the patients. This shows that renal function in
polycythaemia corresponds rather to the situation when for maintenance of the
stability of internal environment a decrease in glomerular filtration rate modifies
secondarily the tubular functions which are reducing sodium reabsorption [11].
The normal urea level found in all our patients rules out osmotic diuresis as a
possible explanation of this phenomenon.

The above described reduction of glomerular filtration, the similar osmotic
clearance in both groups, the greater osmotic clearance calculated per unit of
filtration, and urinary osmolality being lower in the patients than in the controls,
suggest rather than a certain number of nephrons have been excluded functionally
or that the filtration rate in them has decreased significantly. The possibility of a
slight equal decrease of filtration in every nephron seems less likely. Our study
failed to supply direct data pointing to changes in renal medullary blood flow in
polycythaemia. The differences in the correlation coefficient between Casm and
TcHO in patients and controls and the differences in the regression equations
(Fig. 1) suggest, however, that the mechanism of urine concentration is impaired
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in polycythaemia. Comparing renal function in polycythaemic and healthy sub-
jects we suggest that it corresponds rather to a removal of part of active renal
parenchyma than to e.g. renal function in heart failure or slight stenosis of renal
arteries, or to the so-called prerenal uraemia.

Conclusions

1 A restriction of fluid intake during 19 hours in polycythaemic patients
significantly reduced glomerular filtration.

2. The reduced filtration was due to an inhibition of filtration in a number
of glomeruli or to a marked reduction of filtration in these glomeruli rather than
to a slight even reduction of filtration in all glomeruli.

3. The kidneys in polycythaemia preserve their urine concentration ability
but it is worse than in healthy subjects.

4. Since restriction of fluid intake impairs the renal function of patients
with polycythaemia, they should be given adequate amounts of fluid to prevent
the possible harmful effects of fluid restriction.
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Serum iron concentration, serum iron binding capacity and saturation coef-
ficient were assayed in polycythaemia rubra vera and secondary polyglobulia. In the
exacerbation stage of polycythaemia rubra, significantly lower Se Fe and SC values
were found while in the remission stage and in secondary polyglobulias these values
did not differ from those of the normal control.

In both normal and pathological conditions, iron metabolism is connected
with haematopoiesis and haemoglobin synthesis [3, 5, 21, 29, 36, 40]. This con-
nection is obvious if we consider the fact that under normal conditions 75—85%
of the plasma iron is directed to the bone marrow [4]. Due to the close connection
between iron metabolism and haematopoiesis, the various defects of haemato-
poiesis are reflected in the metabolism of iron. Consequently, an exact elucidation
of the disturbance of iron metabolism accompanying an altered haematopoiesis
may be relevant in the better understanding of the aetiopathogenetic, differential
diagnostic and even therapeutic aspects of haematopoietic disease [22, 24, 25,
27, 33].

Polycythaemia rubra vera (PRV) belongs to the myeloproliferative diseases.
Hyperplastic proliferation of all the three elements of haematopoiesis, especially
of erythropoiesis and less of myelopoiesis and thrombocytopoiesis is an essential
feature of the disease [12, 14, 24, 26, 30, 44]. Accordingly, in PRV, leucocytosis
and thrombocytosis can always be detected in addition to an increased erythrocyte
count, haemoglobin and haematocrit values [17, 25, 27, 44]. In the secondary
polyglobulias, erythropoiesis is increased, but the white blood cell and platelet
counts are normal [1, 8 10, 11, 17, 35, 39]; the increase in erythrocyte, haemo-
globin and haematocrit values is usually more moderate than in Vaquez —Osier’s
disease [23, 27, 44].

According to literary and our own investigations [13, 18,6 26, 28—34] in
Vaquez—Osier’s disease plasma erythropoietin activity is increased and erythro-
cyte survival time is shortened [2, 6, 20, 25, 28, 29, 37]. It seemed worth-while to
analyse systematically how the altered haematopoiesis is reflected in the routine
parameters of iron metabolism, how consequent the changes are i.e. to what an
extent they are characteristic of the disease or of its exacerbation, remission and
duration, and whether they could be used for differentiating between PRV and the
other secondary polyglobulias.
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Material and Method

Serum iron concentration (Se Fe), serum total iron binding capacity (TIBC)
and saturation coefficient (SC) were estimated in 60 PRV and 15 secondary poly-
globulia patients and in 25 normal healthy controls.

Of the PRV patients, 36 were male and 24 female, with a mean age of 52.09
range, 20 to 71 years. In 25 patients the disease had been diagnosed more than 5
years, and in 16 3to 5 years before and in 19the last 3 years. The great majority
was treated once or several times by radiophosphorus (3®) and/or cytostatics. At
the time of investigation, 50 of the 60 patients were in the exacerbation and 10
in the remission stage. Mean red cell count was 6,300,000; mean leukocyte count,
10,000; mean platelet count, 410,000; in patients in the exacerbation stage. The
values for the remission stage weie 4,460,000, 6260 and 201,000, respectively

The leucocyte and platelet counts in the patients who have had successful
treatment the high values characteristic of PRV were reached only weeks after
they had begun to increase in the course of exacerbations ensuing years later
[27, 44].

Splenomegaly and hepatomegaly was present in the majority of the PRV
patients. In the 28 cases there was a vascular complication in the history before
the onset of active therapy.

Of the 15 secondary polyglobulia patients, 11 were male and 4 female. Their
mean age was 48.79 years, not much different from the age of the PRV patients.
Ten patients had hypoxic polyglobulia, 5 a polyglobulia associated with Cushing’s
disease. Their mean red cell count was 5,600,000, the leucocyte count 6450, and
the platelet count 210,000.

In order to obtain results comparable to those of the secondary polyglobulia
patients, the Se Fe, TIBC and SC values were determined in 25 persons displaying
normal haemostasis.

Se Fe and TIBC were determined by the Bothwell —Mallett method slightly
modified by one of us [7, 15, 16]. Saturation coefficient was calculated by the
formula,

Se Fe

¢ TBc ®

100
Blood was withdrawn into iron-free tubes, immediately before estimation,
in order to eliminate errors due to haemolysis.

Results

Table 1shows the Se Fe, TIBC and SC values and the mean red cell, leuko-
cyte and platelet counts of PRV patients in the exacerbation and remission stage,
and of the secondary polyglobulia patients and of the healthy controls.

Table 1indicates that the Se Fe and SC values of PRV patients in the exa-
cerbation stage were significantly lower than the corresponding values for the

Haematologia 9, 1975



Gy. Nagy et al.: Iron metabolism

Table 1
Se Fe, TIBC, SC,
Parameters  No. of nig per 100 ml rig per 100 ml per cent

Groups

mean SD. mean SD. mean S.D.
PRV
exacerbation 50 39.6 + 138 300.9 + 58.2 1369 + 578
PRV remission 10 106.5 + 210 298.4 + 595 36.63 = 7.03
Secondary
polyglobulias 15 105.4 + 356 298.6 + 60.3 36.62 + 1148
Control 5 104.4 + 340 323.9 + 42.8 3371  + 3371

No. of RBC X106 WBCx 103 Platelets x 105

Groups patients

mean SD. mean SD. mean SD.
PRV
exacerbation 50 6.9 + 09 10.0 + 32 41 + U4
PRV remission 10 45 + 06 6.5 + 23 2.0 + 03
Secondary
polyglobulias 15 5.6 + 07 6.5 + 15 21 + 03
Control 25 4.2 + 05 4.2 + 11 2.0 Lt 05

other three groups. The differences in mean Se Fe and SC of PRV patients in the
exacerbation stage versus those of PRV patients in remission and of secondary
polyglobulia patients was significant within 1% (P,, P2 P3 P4were all < 0.1).
Mean TIBC of PRV patients in the exacerbation stage did not deviate
significantly from the values measured in secondary polyglobulia during remission.
In some of the PRV patients in the exacerbation stage but in the initial phase
of the disease, Se Fe was somewhat higher than the mean (70—75 ng per 100 ml),
but lower than the mean for the normal controls.
Mean Se Fe, TIBC and SC of PRV patients in remission and of secondary
polyglobulia patients were essentially the same as those of the normal controls.
Se Fe, TIBC and SC values in the control group agreed well with data in
the literature and our previous results [3, 4, 16].

Discussion

The investigation of iron metabolism in haematological diseases accom-
panied by a disturbed haematopoiesis bears importance as to the essence and
pathomechanism of the illness as well as the eventual therapeutic interventions
[4, 5, 19, 21, 22, 29, 36]. The significance of iron assays in the differentiation of
various anaemias is well-known. In addition, a study of iron metabolism may offer
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important information as to the pathogenesis. Berndt [3] emphasized the role in
thermal injury anaemia of the activation of the reticulo-histiocyte system, the
increased iron avidity, the acceleration of iron transport, the reduced iron binding
capacity of the erythroid precursors, as well as of the fact that a significant amount
of iron leaving the circulation is stored in the RES instead of the bone marrow.

There are many data to indicate that haematopoiesis increases in PRY
[9, 14, 19, 27, 44]. This is supported by the high plasma erythropoietin activity
[20—22, 28, 29, 40] and the hyperplastic, hypercellular bone marrow of PRV
patients [14, 18, 24, 27].

Pollycove et al. [37] distinguished 4 stages in the course of PRV, based on
the parameters of iron transport. In the first stage, plasma iron transport and
haemoglobin synthesis are enhanced. The iron administered accumulates rapidly
in the bone marrow and is incorporated into the circulating erythrocytes. The
survival time of erythrocytes is normal, there is no extramedullar erythropoiesis.
In the second stage, erythrocyte survival time is shortened due to an increased
destruction in the spleen. In the third stage, extramedullar haemolysis contributes
to the shortening of erythrocyte survival. The iron administered accumulates
rapidly in the marrow, but incorporation into the circulating erythrocytes is
slower and partial. In the fourth stage, extramedullar haemopoiesis is detected
in the spleen and liver. The iron administered accumulates in the spleen and liver
is then slowly and partially incorporated by erythrocytes. Erythrocyte survival is
considerably shortened. Consequently, in spite of the increased plasma iron
transport and haemoglobin synthesis the volume of the erythrocyte mass and
accordingly the haematocrit value is lower than in the previous stages.

Varela et al. [44] found an increased rate of plasma iron transport and a
decreased Se Fe in the exacerbation stage of PRV, and an increased Se Fe level
in the stage of remission. On the basis of erythrocyte survival time and the erythro-
cytic enzyme activities characteristic of the age of the erythrocyte population
[41 —43] we found a shorter erythrocyte survival in PRV, while the mean erythro-
cyte population was younger than normal [25, 27].

The Se Fe and SC values were found to be normal in secondary polyglobulia,
although an enhanced haematopoiesis and a consequently augmented iron
utilization were obvious even in that conditions. The extent of the increase of
haematopoiesis is, however, significantly higher in PRV than in secondary poly-
globulia, as proven, among others, by the fact that in untreated PRV, in spite of
the shorter erythrocyte survival, the increase in erythrocyte count, haemoglobin
and haematocrit values is more significant than in the secondary polyglobulias
[26]. In our earlier studies we found that plasma erythropoietin activity was more
increased in PRV patients in the exacerbation stage than in patients suffering
from hypoxic polyglobulia [28].

It is therefore assumed that in secondary polyglobulia haematopoiesis is less
enhanced and thus results in a more moderate iron utilization that does not
manifest itself with a significant decrease of the Se Fe and SC values.

In the present study, significantly decreased Se Fe and SC values were
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found in the stage of exacerbation of PRV, and these values returned to normal
in the stage of remission. We found normal Se Fe and SC values in secondary
polyglobulia. Although the later decrease of the Se Fe and SC values is not
always so striking than in the initial stage of PRV, a study of Se Fe and SC is
usually still a help in differential diagnosis. This is not the case after a therapeutic
venisection, as in secondary polyglobulias. This intervention causes an increased
iron loss, resulting in a lower Se Fe level.
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Addendum : After this paper had been submitted for publication an abstract of a paper

entitled: The Blood Volume Changes in the Anaemia of Experimental Splenomegaly by T.
Ooyirilangkumaran appeared in the British Journal of Haematology 25, 547 (1973). The
author, too, found a plasma volume expansion in rats after the administration of methyl-
cellulose. In contrast to our results, however, red cell volume was normal in his experimental
animals.
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O ponv 3pUTPOLMTOB B MpoLiecce (MGPMHOMIM3A

b. N. KY3HUK, A. A. KPACUK, M. O. NMPAAYH

M3 katespbl HOpMaibHOM msnonorun (3aB. — npodeccop b. U. KysHuk)
UNCTUHCKOro MeMLIMHCKOrO UHCTUTYTA (pekTop-goueHT B. . Ky3bMUH)

(Moctynuno 7, 4, 1972 r.)

M3yyanocb BAUSHWE pa3spyLUeHHbIX W OTMbITbIX WHTaKTHbIX 3pUTPOLMTOB
30,0pOBbIX NII0AEN N 6OMbHBIX C Pa3/IMYHON MaTONOTMel CUCTEMbI KPOBU Ha (urbpu-
HO/IMTUYECKYHO aKTUBHOCTb LIeNIbHOW KPOBW M NnasmMbl. BbIACHWMIOCH, YTO UHTaKTHbIE
3PUTPOLMTLI 300POBbIX V1 BOMbHBIX NOAEA TOPMO3AT PacTBOPEHWE CrYCTKa; reMonn3m-
pOBaHHble KpacHble KPOBSIHble TeNbLa YCKOPSAOT NIM3NC 3YrnobyNMHOBOrO Crycrka.

WcenenoBaHnAMM Ha (OMOPMHOBBLIX MNEHKaX B 3pUTPOLMTAX 3L0POBbLIX MHO4ei
06Hapy>eH aKTMBaTOp Nia3MMHOTeHa (B XXUAKOM (PpaKuum) v MHIMOUTOP aKTuBaLun
(B cTpome).

KoppenAuMoHHbIiA aHanm3 no3BoUA YCTaHOBUTL 3aBUCUMOCTb MEXAY YMUC/IOM
3pUTPOLNTOB U (IMBPUHONUTUYECKO aKTUBHOCTBIO KPOBMU.

Pe3ynbTaTbl UCCNEfOBaHW CBUAETENbCTBYIOT O HECOMHEHHOV POSN 3pUTPO-
LMTOB B npouecce (MOPMHONM3A Y 3[40POBbIX HOAEA WM MPU HEKOTOPbIX NaToNoru-
YECKMX COCTOAHMAX.

Bonpoc o ponu 3puTPOLMUTOB B MpoLecce (GubpuHONM3a [0 MNOCAEfHUX
[Heli 0CTaéTcA NoYTM He M3ydeHHbIM. Mexay Tem ewé B 1903 rogy Dastrae (25)
oTMeyvas, Yto Npu remonmnse pas3BépTbiBaHMe CrycTKa OCYLLECTBMSETCA ObICTpee.
3TN [JaHHble 3aCTaBUAW NPEANONIOKUTL, YTO B COCTaBE 3PUTPOLIUTOB UMEOTCA
COeMHEHNs, BAUAIOLLME Ha Mepexof nnasMuHoreHa B naasmMuH. OfHako fanb-
HelilLve MCCnefoBaHMA NOKasaIv, YTO B 3pUTpouLMTax npeobnafaloT BeLlecTsa,
TopMo3siLLme (UOPUHONUTUYECKYIO aKTUBHOCTb KpoBu [1, 4—12, 18, 19, 20, 22,
30, 33].

3a nocnegHue rodbl B AUTEpaType BHOBb CTanu MNOSBASTCH COO6LLEHMS
0 TOM, YTO paspyLUEHHble 3PUTPOLMTLI CMOCOBHBI YCKOPSATL PaCTBOPEHUE KPOBS-
Horo crycTka [7, 10, 11, 12, 13, 15, 16, 26, 28, 31, 33]. OgHako npupoaa ITUX
areHTOB OCTAeTCH He W3YUeHHOW.

B HacToflwemM coobLieHnM caenaHa NOMbITKA paspelinTb BOMPOC, Kakue
COeIMHEHUA, BNUAKOLWME Ha (PUOPMHOMM3, HaxodAaTcs B apuTpoumTax. Kpome
TOro, Mbl MOMbITANCL BbIACHUTb, 3aBUCUT NN (PUOPUHONUTUYECKAA aKTUBHOCTb
0T cofepXaHus 3pUTPOLMUTOB B KPOBMW.
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Hamy wu3yyanocb BAMAHME pPa3pYyLIEHHbIX W WMHTAKTHbIX 3pUTPOLUTOB
300pOBbIX W BOMbHBIX NHOAeH (AaHEMUWM PasNMYHON 3TUONIOTMN, OCTPbIE U XPOHW-
Yeckue Nerikosbl) Ha CKOpPOCTb PacTBOPEHMS KPOBAHOMO W NJa3MEHHOr0 Crycrka,
a Takke (pakuyum ayrnobynuHos. Kpome Toro, ycTaHaBnMBanacb 3aBUCUMOCTb
MEeXJy YMCNOM 3pUTPOLMTOB M DMOPUHONNTUYECKON aKTMBHOCTbIO KpoBU. Ha-
6nofjeHNs NPOBOAMANCL CRefylowmnM 0o6pasom.

M3 nokTeBol BeHbl TOACTOW Mrnoi 6e3 wnpuua nonyyanacb KpoBb, KOTO-
pas ToT4ac >e CMelluuMBanacb ¢ okcanatoMm Hatpusa (1,34% pacTBop) B OTHOLLE-
HUM 9 : 1, a 3aTem ueHTpudyrmposanacb npyu 1500 06/MuH B TeueHne 10 MUHYT.
Mna3ma oTcacbiBanach M B Ja/bHEALLIEM UCMNONb30BaNach B OMbITe. SPUTPOLUTDI
Xe He MeHee 5 pa3 OTMbIBaIMCb (PU3NONOrMYECKMM PacTBOPOM W MOBTOPHO
LeHTpMGyrupoBanuce. BepxHWii cnoil ux, cogepxXaliuii HebosbLUYH MPUMECH
NenKoUMTOB M TPOMOBOLMTOB, KaXblii pa3 nocne LeHTPUQyrnpoBaHns CHUMan-
cq. YacTb OTMbITbIX 3PUTPOLMTOB OTCacbiBasacb W M3nMpoBanacs NyTem 3amo-
paxunsaHua npu Temnepatype —20° M MOCNeAytoLlero orramsaHma npu +37°.
MonyuyeHHbIli TakuM 06pa3oM remonmnsaT pasBOAWACA Mepes ONMbITOM (U3MON0-
FMYECKMM PAcTBOPOM B OTHOLWEHUM 1:9. NHTaKTHbIe 3pUTPOLMTLI TOTYAC Xe
MCMOoMb30BaNCh B 3KCMEPMMEHTE.

[na n3yyeHns UOPUHONNTUYECKON aKTMBHOCTW MNPUMEHANNCL METOAbI,
Mo3BOMIAOLWME CYLUTb O BAUSHUW 3PUTPOLUTOB Ha (DMOPUHONIMTUYECKYIO aKTUB-
HOCTb LieNIbHON KpOBW, CTabUAM3MPOBAHHON MnasMbl M 3yrno6ynvMHOBON (hpak-
umn [3, 14, 24, 27]. BbifBneHve (MOPUHONUTUYECKUX KOMMOHEHTOB B 3pUTPO-
LMTax OCyLLeCTBNANOChL METOAOM (PUOPUHOBLIX NnacTuH [21, 29].

B cBasn c TpeboBaHWAMMK 3KCMEpPUMEHTa OOMbLUIMHCTBO MWCMOMb3YeMbIX
HaMy¥ MEeTOAMK 6biN0 MOAM(MLMPOBAHO: B KOHTPOME K Njia3me WUau 3yrnoéynu-
HOBON (pakumn [o6aBnAnca (U3NONOTMYECKUI PACTBOP XNOPUCTOrO HaTpus,
B OMbITe TaK0e >e KO/IMYECTBO WHTAKTHBLIX WM FEMOAN3NPOBAHHbLIX 3PUTPOLM-
TOB.

MonyyeHHble AaHHble 06paboTaHbl METOAOM BapUALMOHHON CTATUCTUKM
LONSi CBA3AHHbIX MEXAY €000/ HabngeHnii. Kpome TOro, BbIYMCASINCE KO3((K-
LIMEHTbI KOppenauuu.

PesybTarsl HabnwpgeHun

B nepBoil cepun HabMOLEHWUIA pelieHo ObiN0 NPOCNeAUTb, Kak BAWUSAOT
paspyLUeHHble U WHTAKTHbIE 3PUTPOLMTLI 340POBLIX Nt0Aeli Ha CKOPOCTb PacTBO-
peHnst rbprHOBOro cryctka. C 3TON Lenbio remonusat, passedeHHblii B 10 pas
(0,1 mn) po6aBnanca B nNnasmMy, MOCMe YEro OCaXAannUChb 3yrnobynmHel. Mpu Ta-
KON MOCTaHOBKe 3KCMEepMMEHTa U3 remosim3ata BMecTe C 3yrnobynnMHOBON (hpak-
umeil n3bupaTenbHO OCaKAANMUCb aKTMBaTOPbl (GMBbPUHONM3A. WHTaKTHble e
sputpouunTsl (0,1 MA) BHOCMAMCH UL MOCAE OCAXAEHWS 3yrno6ynmHoB. Kpome
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xoro, reMOJin3aT (0,1 mji) povaBjiajica k pejibHOH njra3Me (0,5 mji) h pejibHoif
KpoBH (0,5 mji reMOJiH3aTa Ha 2,5 mji kpobh). B KOHTpojibHbix npoOHpKax re-
MOJIH3aT 3aMeH5UICH paBHbIM OObOMOM (j)H3HOJIOrHHeCKOrO paCTBOpa XJIOpHC-
roro HaTpita. Onpepejiajiocb BpeMa pacTBopehhh ayrjiodyjiHHOB, a Taxace CTe-
neHb jiH3Hca (b % %) crycTKa, o6pa30BaBuieroca npw cBépThiBaHHH njia3Mbi w
KpoBH, 3a 3 Maca. nojiyneHHbie jiaHHbie npHBezieHbi b TaéjiHiie 1.

TadjiHiia 1
BjIHHHMe Ha 4>a6 pHHOJIH3 paapyUieHHbIX M HHTaKTHbIX apHTpOUHTOB 3aop0Bbix JHOflea

PaspyLLeHHble: spuTroumnTe
VHTaKTHble

% pacTBOpeHua CrycCTKa:
or SPUTPOLINTBI 3Yrno6YMHbI P P 4
aTAcTuuecke (10 HabriomeHmiA) (20" HabrroseHM) KpOBYU . nn3ambl
rokasarenu (13 HabmoneHmin) (10 HabnoaeHwiA)
KOHT- KOHT- KOHT- KOHT- |
onbIT
pOfib pofib onbIT pons 1 onelT pons 1 onbIT
M 254 554 203 144 18,5 9,1 9,8 5,5
T+ 52,9 12,8 1,4 1,1
P <0,001 ; <0,001 <0,001 <0,01

KaK BHAHO 113 npMBeUeHHOH TaOjlHHbI, MHTaKTHbie 3pHTpOHHTDbI 3/10pOBbIX
JHOHeii 00Jiajiai0OT BbipaXeHHOH aHTH()H6pHHOJIHTHHeCKOH aKTHBHOCTbIO. TaKOe
>Ke neiicTBHe npncyme reMojiH3aTaM, noéaBjieHHbiM HenocpepcTBeHHo b KpoBb
muh njia3My. OaHaKO CTeneHb pacTBopeHHa crycTKa, odpa30BaHHoro m3 uejibHoif
KpOBH, HeCKOJIbKO HH*e, HeM CBépTKa njia3Mbl, HTO, nO-BHUHMOMy, OObHCHfleTCH
liajl]MHUeM apHTpOHHTOB, 00jiajialomHX aHTHijIMOpHHOJIHTHHeCKHM JieMCTBHeM.
Ecjih >Ke reMOJiH3aTbi BHocHjiHCb b njia3My, a 3aTeM oca>Kflajiach ayrjiodyjiHHoO-
Baa (JipaKHHH, to CKopocTbh pacTBopeHMH odpa30BaHHoro crycTKa non bjihhhmcm
pa3pymeHHDbix apuTpoipiTOB BO03pacTajia. llojiyHeHHbie aaHHbie no3BOJi»ioT npep-
nOJIOIKHTb, HTO B COCTaBe KpaCHbIX KpOBHHbIX Tejlep HMdOTCfl KaK HHTHOHTOpbI,
TaK h aKTHBaTopbi 4>H6pHHOJiIH3a. riocjiejiHHe b khcjioii cpene ocaiKjiaioTCH BMecTe
C ayrjiodyjiHHaMH.

CoejlHHeHHH, aKTHBMpylOIHMe H TOpMO03aiUHe (})H6pHHOJIH3, CO”epiKaTCH
TaK>Ke B 3pHTpOHMTaX OOJIbHbIX C pa3JIHHHbIMH aHCMHHMH H JieliK03aMH, odcjieno-
BaHHbiMH Ha (jioHe jieneHiM (Tadji. 2).

~Ajia BbiacHeHHa npHpopbi oOHapyaieHHbix coepHHeHHii mh Bocnojn>30-
BajiHCb MeTojioM cjiHOpHHOBbDIx njiacTHH, npeji;jio>KeHHbIM  Astrup, Miilertz.
OTMbIThie MHTaKTHbie 3pHTpopHTbI, TeMOJIH3aT BMeCTe CO CTpOMOM, reMOJIH3aT,
HacTHHHO JiMuieHHbiii CTpoMbi (peHTpH(|)yrHpoBaHHe npn 8000 os/mmh. b Tene-
HMe 30 MHH.) HcTpoMa, pa3BeneHHaa b 4>H3pacTBope 1 : 9, HaHOCHJIHCb Ha rpeThie
H HerpeThbie njiacTHHbi OTpejibHO, a TaK»ce co CTpenTOKMHa30H h 4hi6phhojih-
3HHOM. FlpHMeHaeMafl MeTOJIHKa n03BO0JIHJia CypHTb O HajlHHMH B HHTaKTHbIX
h pa3pyuieHHbix apHTpoinrrax njiadMHHoreHa, nna3MMHa, npoaKTHBaTopa, aK-
TMBaTopa, a TaKwe hhtmshtopob Cj)HEpHHOJIM3a.
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Tabnuua 2

BnusHue Ha (MBPUHONN3 Pa3PYLLEHHBIX Y MHTAKTHBIX 3PUTPOLUTOB NOAel C pasfMyHbIMM
3a60/1€BaHMSIMN  KPOBM

BrmsiHve paspyLLeHHbIX

. © BVsiHUE MHTaKTHbIX IUTPOLYITOB Ha:
& So 3PUTPOLMTOB Ha
os 25 BpeMs  /im3uca Bpems nmsuca CTeneHs nMavca
= =x
"pynnbl 60/bHbIX g I 2 9yroBynmHOB (MWH.) 3yrnobymHoB CrycTKa nnasmbl (%)
e g (MMH.)
= = o
=5 < = KOHT- OfbIT KOHT- KOHT-
g 5 ponb ponb 1 onbIT DO onbIT
"mnonnactunye- 15 M 162 246,7 162 101,2 18,2 7,5
CKas aHemus mV 24,2 12,3 2,7
p < 0,001 < 0,001 < 0,01
OcTpblii neiikos 22 M 209 421,6 209 146,1 - —
W+ 42,1 9,9
P < 0,001 < 0,001
XPOHNYECKMIA 10 M 186,5 511 186,5 132,5 21 12,7
MVENoneinKo3 m-f 80,6 7,72 5,6
p < 0,01 < 0,001 < 0,2
XPOHNYECKMIA 12 M 212 325 212 139 — —
nmonenkos T+ 28,1 19,1
p < 0,01 < 0,01
MocTremopparu- 17 M 253 431 253 190,5 — —
YecKad aHemMus T+ 49,5 8,7
p < 0,01 < 0,01
[acTporeHHas 21 M 223 398 223 177 — —
aHemMumsa T+ 50,2 17,3
p < 0,01 < 0,01

C WHTaKTHbIMW 3pUTPOLMTAMM 3[40POBbIX NMOAel nposefeHo 27 Habnto-
JeHunid. [JaHHble 3TOW cepun cBefieHbl B Tabnuue 3 1 CBUAETENbCTBYIOT 06 OT -
CYTCTBUUW B MWHTAKTHbIX 3puUTpOuMTax aKTMBaToOpa MnasMUHOreHa
(otcycTBMe nu3mca  (UMOPUHA HA  HerpeTbiX MAacTMHax), nNaas3MWHa
(oTcyTCBME nucM3a Ha TpeTbiX MacTuHax), nnas3MuHoreHa (oTcyrcrsue
NN3NCA Ha FPeTbIX NAACTUHAX NMPU COBMECTHOM BHECEHUW 3PUTPOLMTOB W CTpen-
TOKMHa3bl). KakK npaBwio, MHTaKTHble 3pUTPOLNTLI HE COAepXaT npo-
aKkTMmBaTopa nnasMmHoreHa (nmMsnc ubpmHa Ha HerpeTbiX NaacTuHax npu
BHECEHMM O[HOI CTPenTOKMHA3bl M CTPENTOKMHa3bl COBMECTHO C 3puUTpOLU-
TaMu ogmHakoB). OfHako B 11 cnyyasx U3 27 3puTpoLMTbl HECKONLKO TOPMO3UIIM
nnsnc (ubprHa, BbI3BaHHbLIA [06aBfeHNEM CTPENTOKUHA3bl. ITW AaHHble no-
3BO/IAIOT FOBOPUTb O TOM, YTO WMHTAKTHbIE 3PUTPOLMUTBI B OTAE/bHbIX Cly4asx
cogepXaT WUHIMOWUTOP akTueauuu.

Haematoloeia 9, 1975



B. N. KysHnk v gp.: Ponb 3puTpouMTOB B (hMbpMHOM3E 89

Tabnuua 3

®UBPUHONUTUYECKNE alreHTbl UHTAKTHbLIX 3PUTPOLUTOB 340POBLIX /0Aei

HerpeTble peTbie

Viccnepyembiii cybeTpar MNACTUHbI MNaCTVH
OpUTPOLUTLI — —
CTpenToknHasa + + —
SpuUTpoLUTBLI + CTPENnTOKMHA3a + 5+
PU6PUHONN3NH + + + +
AputpounTbl + QUOEPUHONNIUH ++ + +

B MHTaKTHbIX 3puUTpOLMTaX He OOGHapyXeH aHTUPUOPUHONMUINH
(o4MHAKOBbIE 30HbI IN3MCA Ha TPETbIX W HErpeTbiX NaacTMHaX MpW BHECEHUU Of-
HOro (MbpuHONM3NHA U (PUOPUHONN3UHA COBMECTHO C 3pUTPOLMTaMK).

HecKonbKO MHble AaHHble NOyYeHbl C FeMONN3aToOM 3puTpoLnTOoB (Tabn. 4.)

Tabnuua 4

®UBPUHONUTUYECKME KOMMOHEHTbI TeMOMIM3MPOBAHHLIX 3PUTPOLMTOB 3[40POBLIX NtofAeit

Herpetble "petble

Viccrenyemuii cybcTpar MIACTAHbI MMACTVH
dpuTpouuUThI — —
CTpenTokuHasa + + —
Femonm3aT co CTPENTOKNHA30i +
PUOPUHONN3NH + + + 4+
Femonusat ¢ GU6PUHONNINHOM + 4+ + +

Kak BMAHO W3 MpWBEAEHHOW Tabnuubl, FeMOMN3UPOBaHHbIE 3PUTPOLMUTLI
HE CofepXXaT niasMnUHOreHa n niasMmmnHa. B Hux Takke OTCYTCTBYET aKTUBATOP
M npoakTmBaTop. BmecTe ¢ Tem, B paspyLUEHHbIX 3pUTPOLMTaX 340POBbIX NHOLEN
BblAB/TAETCA MHTUGUTO p akKTuBauumn (I'II/ISVIC, BbI3BaHHbI cTpenTto-
KI/IHa3Ol7l, 60/blle, Yem npu CoOBMECTHOM ,EI.EI\/’ICTBI/II/I CTPENTOKMUHa3bl N reMmonn-
3ara).
Tabnuua 5

¢I/16pl/IHOI'II/ITVI‘-IECKI/Ie KOMMNOHEHTbI B remonusarte, 4acTu4yHo OCBO60)K,quHOM OT CTPOMbI

o I petbie
Viccnenyembliii cybeTpar M M$MHbI
Femonusat
CTpenTtoknHasa + + —
FemMonn3at co cTPeNnTOKNHA30IA +
PUOPUHONN3UH + + + +
Femonusar ¢ GUOPUHONN3UHOM + + 4+
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VHrMéuTop axktmsauum O6Hapy>KeH U B reMosin3aTe, YaCTUUYHO JINLIEHHOM
CTpoMbl (UeHTpUdyrmnposaHue B TedeHre 30 MuH. npu 8000 06/MuH.). PesynbTathbl
3TUX MCCnefoBaHuUii npeacTasneHbl B Tabnumue 5.

B psge onbiTOB 3TO cepun Obin BbISBAEH CNabbliA aKTMBATOP Na3MUHO-
reHa (cnabo BbIpaXeHHbIV NN3UC Ha HErpeTbiX NAacTMHaxX Noj BAMSAHWEM FemMo-
nn3arta).

[pyrnx coegumHeHUid, akTUBMPYIOLLIMX W TOPMO3AWMX GUOpUHONU3, B re-
MO/IN3aTe, OYMLLEHHOM OT CTPOMbI, OGHapPYXWTb He YAanochb.

CTpoma aputpouunToB (Tabn. 6) o6nafaeTt 60Mee BbIPpaXKEHHbIM aHTUAKTU-
BaTOPHbIM AeACTBMEM, MOO 3HAUMTENbHO YrHeTaeT n3nc MOpUHA, Bbi3BaHHbI
CTPenTOKMHa30Mi. Apyrnx GUOPUHOANTUYECKUX U aHTUPUOPUHONNTUYECKUX areH-
TOB B CTPOME 3PUTPOLUTOB OOHAPYXWUTb He YAanoch.

Tabnuua 6

®U6PUHONNTMYECKME KOMMOHEHTbl B CTPOME apMTPOLMUTOB 340POBbIX ftofeii

o HerpeTbie "petbie
Wccrenyembiin cybeTpar nnaé?LHbl nnéLTMHb
Ctpoma —
CTpenToKnHasa + + + +
CTpomMa CO CTpenToKMHa3oM + —
DUO6PUHONN3NH + + + +
Ctpoma ¢ QUOGPUHONNU3NHOM + + + +

Takum 06pasom, B remonn3are apuTpPOLMTOB 3[0POBLIX /IIOAEA COAEPXMTCA
aKTMBATOP NJIa3MUHOreHa, a B CTPOME — MHIMBUTOP aKTuBauuun. Ecniv remonusat
fo6asnseTca K ayrnobynuHaMm nnasmbl, TO OH, KaKk U MHTaKTHble 3PUTPOLMUTI,
MHrnbupyet GuobpuHonms. Mpu pobasBneHun remonusara B naasmy A0 ocaxpe-
HUSE 3yrno6ynnHoB (kak 3TO 6bIN0 B OMWUCAHHBLIX BbIE OMNbITax) B 0CafOK Bbl-
najaet akTUMBaTop MNJa3MMHOreHa, YTO MNPOABASETCA B YCKOPEHHOM pacTBOpe-
HUM CrycTka. AHaNOrMYHbIMK CBOWCTBaMM 061afal0T 3pPUTPOLUTLI BONbHBIX
Pas3IMYHbIMK aHEMUAMU U Nieiiko3amm (Tabn. 2).

Cnepytolleid 3agayeil mccnefoBaHns ObINO M3y4yeHWe 3aBUCUMMOCTU Mexay
YMCIOM 3PUTPOLUTOB U (PUOPUHONUTMYECKON aKTMBHOCTbIO KPOBM U Niasmbl Y
NCCNeA0BaHHbIX HaMK 60JbHBIX. [15 3TOr0 BbIYUCAANNCE PaHrOBble KO3h(ULM-
eHTbl Koppenauuu [17].

Y 300pOBbIX NtO4el, Korga 4nucno apuTpouuToB Konebanocb B npegenax
4—5 MfH. B 1 MM3 KPOBM, HUKAKON Koppenauun ¢ pubprHOANTUYECKON aKTUB-
HOCTbIO KPOBM W Na3mbl He YCTaHOBMEHO. Pe3ynbTaTbl, MOMY4YeHHblE MpU UC-
cnefjoBaHWM 6ONbHLIX NtOAel, NpefcTasfeHbl B Tabnuue 7.

Kak BMAHO 3 NpuBeAeHHOW Tabnuupbl, y GONbHbIX OCTPbIM NEKO30M U
XPOHWUYECKUM MUENOoNeiiko3oM YCTaHOB/EHa OTYeTnMBas, a MpW TUMONNacTu-
YeCKoli aHeMUM — JOCTATOYHO TeCcHas MpsAMas CBA3b MEXAY KOMMYeCcTBOM Kpac-
HbIX KPOBSAHbIX Tenew, n (MOPMHONNTUYECKON aKTUBHOCTbIO KPOBW. BO3MOXHO
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3TO CBSI3aHO C TeM, YTO MPU aHEMUW CHUXAeTCs CMOCOGHOCTb 3PUTPOLMTOB
ancopbupoBatb aHTUMNMA3MUH.

Mogo6Hble COOTHOLIEHMS HEe BbISIBIEHbI MEXAY YMCNOM 3PUTPOLUTOB W
CKOPOCTbID fiM3uca 3yrnobynnMHOB (UCK/KOYEHWE COCTaBAsieT rpynna 60/bHbIX
OCTpbIM Neiiko3oM). Mexay nokasatensMu onpefensnacb, kak rnpasuno, o6part-
Has 3aBUCUMOCTb.

Y 60/bHbIX NeiiKo3aMyW MOT/I0 3aMeTHO BAMATb Ha (DMOPUHONW3 yBeNu-
UeHito uncna nelikounToB. BOT nouemy npu neiiko3ax BbIYUCAANUCH KOIPHULMEH-
Tbl MHOXECTBEHHOW KOppenauuM c 3UMUHaLueil edcTBus Ha (ubpuHOM3
MOBbILLEHHOTO KO/MMYeCTBa NeKOLUUTOB. AHaNOrMYHbIE pacyeTbl GbiAM MpoBe-
J€eHbl MPU M3YYEeHUM COOTBETCTBYHOLLMX MOKasaTeneidl y 60MbHbIX FMNonaacTu-
YECKOW aHeMMeRn C WCKNKYEHUEM BO3MOXHOIO BAMSHWUSA Ha (DMOPUHOAN3 CHU-
YKEHHOr0 4ncna TPOMBOLMTOB.

PacueTbl MOKa3anu, 4TO HE3aBUCUMO OT KOJIMYECTBA 1eAKOLMTOB B KPOBU 60/1b-
HbIX NeiiK03aMMW CyLIECTBYeT CBsA3b MeXAy (UOPUHONNTUYECKOW aKTMBHOCTbHO

Tabnuua 7

3aBUCUMOCTb MEXAW YMCNOM 3PUTPOLUTOB M (QUOGPUHONUTUYECKOW aKTUBHOCTbIO KPOBU
U Nnas3mbl y 60bHbIX aHEMUAMU U Neliko3zamu

KoathtmLmeHTbI  Koppensiuui ((6&)14 rokasare/in [J0CTOBEPHOCTU

CBA3N mexay
I"pyninb 06CeA0BaHHBIX UMCTIOM  3PUTPOLIMTOB YMCMIOM  3PUTPOLIMTOB U Bpe-
60/bHbIX N (OMOPVHONMTUYECKOI MeHeM fm3ica 3yrnodynMHoB
aKTUBHOCTBLIO KPOBM niasmbl
lMocTremopparnyeckas aHemus + 0,19 <0,5 -0,293 <0,3
[acTporeHHas axnoprugpu-
yeckasa aHemus + 0,216 <0,3 + 0,142 <0,6
Mnonnactnyeckas aHemus + 0,375 <0,2 -0,2 <0,5
OcTpblii neiikos + 0,408 <0,05 -0,396 <0,05
XpOHUYECKNiA Mnenoneiikos + 0,88 <0,01 -0,17 <0,7
XpoHuyecknii numMdgoneikos + 0,26 <0,4 -0,23 <0,5
Tabnuua 8

3aBUCUMOCTb MexAy (UGPUHONUTUYECKO aKTUBHOCTbIO KPOBU U COAepXaHWem B Heil
3pUTPOLUTOB NPU WCKMOYEHUN BO3MOXHOTO BAWSHUA Ha (QUGPUHONN3 NelKOKeMUU Wiu

TpoM6bOLUTONEHMNM
KoathpmuweHtsl | lMokasartesb
rpynnblﬁg?.ﬂi%?BaHHW MHOXECTBEHHO | AOCTOBEPHOCTM
Koppenauum cesasn (P)
OcTpblil Nneiikos + 0,402 <0,05
XPOHUYECKNIA MUeNoneinkos + 0,871 <0,01
mnonnactnyeckas aHemus + 0,333 <0,2
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Puc.l. 3aBUCUMOCTb MexXAy (QUGPUHONUTUYECKON aKTUBHOCTbIO M YMCAOM 3PUTPOLUTOB
B KPOBU GOMbHLIX OCTPbIM /1€IKO30M.

Puc. 2. 3aBUCUMOCTb MeXAy (PUGPUHONUTMYECKOW aKTUBHOCTbIO M YWUCMOM 3PUTPOLUTOB
B KPOBU 60/IbHBIX XPOHUYECKUM MUEN0/EeiAKo30M.

Haematologia 9, 1975



B. N. Kysunk n gp.: Ponb 3plunpoMnToB B (hrnbpunonnse 93

M YUC/IOM 3PUTPOLMTOB. AHANOTMYHbIE [aHHble YCTAHOBNEHbI AN 60/bHbIX T1MO-
NNacTMYeCcKoi aHeMmein, TONbKO MO OTHOLLEHMIO K COAEPXKaHWIO B KPOBU TPOMOO-
LIMTOB.

[na npoBepku MOAy4YeHHbIX Pe3ynbTaToB Mbl PELUWAM MpoaHann3npoBaTb
M3y4aeMyt0 3aBUCUMOCTb rpaduueckum MeTogoMm. [Mpu aToM 0OHapy>xeHa nps-
Mas CBA3b MEXJY YWUCIOM 3pUTPOLMTOB U (PUOPUHONUTMYECKON aKTUBHOCTbLIO
KpOBbl Yy GONbHbIX OCTPbIM feiiko3oM (puc. 1), XPOHWYECKUM MWENO0eiKo3om
(puc. 2), a TaKxke nocTremopparuyeckoi (puc. 3) 1 runonnactTuyeckoi (puc. 4)
aHemuaMuM. Ha npefcTaBneHHbIX rpagmkax MokasaHo, 4TO M3y4vaemas 3aBUCU-
MOCTb /lydlle OMWCbIBAETCA MPAMOAMHEAHbIMK GyHKUMAMKU (0y < <B). OfHako

Puc. 3. 3aBUCUMOCTb MeXAYy (UGPUHONUTUYECKOW aKTUBHOCTbIO M UYMC/OM 3PUTPOLUTOB
B KPOBM GOMbHbLIX MOCTreMopparnyeckoil aHemueii.

Puc. 4. 3aBUCMMOCTb MeXAy (QUOEPUHONMTUYECKOW aKTUBHOCTLI W YWUC/OM 3PUTPOLUTOB
B KPOBM 6O/MbHLIX FMNONNAcTUYecKoi aHemueii.
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He6O/bIMME Pa3NNUUA BEIMUMH @, U < He WCKIYaloT 6onee CNOXHOWR (KpuBo-
JMHEIAHOI) 3aBUCMMOCTU MeXAY YWUC/IOM 3pUTPOLUTOB U (PUBPUHONNTUYEKOI
aKTUBHOCTbIO KPOBW GO/bHbIX.

O6cyxpgeHne

MpviBefeHHblE AaHHble CBUAETENbCTBYKOT O TOM, YTO B COCTaBe 3pUTPO-
LMTOB COZepXXaTCd Kak aKTUBATopbl, Tak U MHrubutopbl ubpuHonusa. B xng-
KOl yacTu 3pUTPOLMUTOB — reMosin3aTe — B psAfde ClyyaeB BbISBSETCA aKTuBa-
TOp NJa3MUHOreHa, B CTpOMe M 060104Ke — WMHIMOMTOP akTmBauun. Mpw pas-
PYLUEHUN 3PUTPOLUTOB MHIMOUTOPLI M aKTUBATOPbI NOMajalT B MNa3My U OKa-
3bIBAlOT CBOE B/MAHME Ha CKOPOCTb Nnu3nca (UOPUHOBOrO Crycrka.

3TW faHHble COBNAZAlOT C pe3yfbTaTamMy, NOMYYEHHbIMU APYTUMUK UCCNedo-
BaTensmu [1, 20, 22], BbISBUBLLUUMU UHTMOUTOP PUOPUHONN3A B COCTaBe KPaCHbIX
KpOBSHbIX Teney,. Halwm HabngeHns NoKasbliBalOT, YTO3TOCOEANHEHNE OTHOCUTCA
K MHrM6uUTOpam akTmMBauuu. PacTBOPEHUIO CrycTka MOXET TakXe MpensTcTBO-
BaTb (MOPMHA3a, COAep>Kallasnca B 3pUTpoLMTax NAel U pasinyHbIX XWUBOT-
HbIX [2. 19, 23].

BwmecTe ¢ Tem B apuTpouuTax, No-BMAUMOMY, Haxo4uTCH akTuBaTop nas-
MuHoreHa [22], o6nagalownii He3HauYMTe/bHOW aKTUBHOCTbLIO [33]. 3TU faHHbIE
COrnacyloTcs ¢ pesynbTaTaMu HalMx uccnefosaHuii. OLHAKO Henb3s 0T6POCUTD
NpeanosioXXeHne, YTO OTHOCUTENbHO cflaboe M Janeko He BCErfa BblSBSEMOe
[elicTBMe aKTMBaTopa NiasMWHOreHa B 3PUTPOLMTAX CBA3AHO C HAIMYMEM B HUX
MHrMO6UTOPOB (MBPMHONM3A. AKTMBATOP NMa3MUHOreHa B 3puUTpoLMTax Ha-
NMOMWHAET YPOKMHA3Y, XOTA 3TU COEAMHEHMS OTANYAKOTCA APYT OT ApYra rno CBOUM
XMMUYECKMM cBOicTBaM [32]. 3TO MO3BONSET Npeanofnaratb, 4YTO akTUBaTop
NNasMVHOTeHa, Kak U UHIMOMTOP akTuBauuW, ABAAKTCA 3HAOTEHHbIMW COeau-
HEHWAMMW 3PUTPOLUTOB.
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Effect of Erythrocytes on Fibrinolysis

The effect of destroyed and washed intact erythrocytes of normal subjects and pati-
ents with various haematological diseases was studied on the fibrinolytic activity of whole
blood and plasma. Intact erythrocytes of normal and sick subjects inhibited dissolution
of the clot; haemolyzed erythrocytes accelerated lysis of the euglobulin clot. Studies on
fibrin films revealed in the erythrocytes of normal subjects the presence of a plasminogen
activator in the fluid fraction and an inhibitor of activation in the stroma. Correlation
analysis allowed to establish connections between the number of erythrocytes and the
fibrinolytic activity of blood. The erythrocytes thus are affecting the process of fibrino-
lysis.

Correspondence: Prof. B. I. Kuznik, University Medical School, ul. Gorki, 39-a, Chita, USSR
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Blood Volume Changes in “Hypersplenic” Rats

V. Brabec, V. Sebestik
Technical assistance: J. Jeeinek, O. Hlavata

Institute of Haematology and Blood Transfusion, Prague,
Czechoslovakia
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Blood volume in “hypersplenic” and normal rats was assessed by a simultaneous
measurement of erythrocyte and plasma volumes by means of 3Fe-labelled erythro-
cytes and m I-labelled human serum albumin, respectively. The “hypersplenic” con-
dition was induced by prolonged intraperitoneal application of methylcellulose. Mean
blood volume in normal rats was 6.3 ml/100 g body weight, the venous haematocrit
being 48%. Mean blood volume in “hypersplenic” rats was 7.5 ml/100 g body weight,
and the venous haematocrit lower by 22% than in normal animals. Compared with
normal animals, the erythrocyte volume in “hypersplenic” rats was lower by 15% only.
Plasma volume in “hypersplenic” rats exceeded the compensation in response to the
reduction in erythrocyte mass. In addition to haemolysis, haemodilution due to plasma
expansion seemed to be responsible for the anaemia in “hypersplenic” rats.

Introduction

Different kinds of splenic enlargement are known to be accompanied by a
distinct anaemia, often with a normal or slightly lower erythrocyte volume. This
discrepancy may be accounted for by haemodilution in an expanded plasma
volume and/or by increased red cell pooling in the spleen [4—7, 11—13, 18, 24,
26, 29].

The present study deals with the share of hypervolaemia in the reduction of
peripheral haematocrit values in hypersplenic rats. Experimental “hypersplenism”
was induced by a long-term intraperitoneal application of methylcellulose and
resulted in splenomegaly, anaemia and thrombocytopenia [8, 10, 15].

Material and Methods

In the experiments 31 male Wistar rats were used. One group consisting of
16 rats served as control, the other group of 15 rats was given 2 ml dosages of a
2.5% solution of methylcellulose intraperitoneally twice weekly for 16 weeks.

Erythrocyte volume was determined by dilution analysis, using SFe-
labelled red cells. These were obtained as follows: Normal rats were given 2x5
/iCi of iron citrate at two days intervals. Fourteen days later their blood was col-
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lected by heart puncture into ACD solution and applied intravenously to ex-
perimental animals in amounts of 0.5 ml (mean activity of 59Fe being 0.3 //Ci).

Plasma volume was estimated by dilution analysis using 13ll-labelled human
serum albumin. Five minutes after the injection of FFe-labelled erythrocytes the
rats were given 0.5 ml of human serum albumin in physiological saline, with a
total activity of 0.3 pCi LUI. Ten minutes after the application of labelled erythro-
cytes, i.e. 5min after the application of 13Ul albumin, 0.4 ml of blood was collected
from the tail vein into heparin. Blood and standard radioactivity was measured
spectrometrically by means of a well-type scintillation counter Na 1(T1).

Total blood volume was obtained as the sum of erythrocyte and plasma
volumes.

Venous haematocrit was measured by the microhaematocrit method, using
a correlation factor 0.96 for rat blood [1, 14, 19].

Whole body haematocrit was expressed as the ratio of erythrocyte volume
to total blood volume.

Results

Mean body and organ weights of the experimental animals are given in
Table 1 After 16 weeks methylcellulose treatment, mean body weight was found
lower by 13 % in the hypersplenic rats than in the controls. Mean spleen weight was
six times higher in “hypersplenic” than in normal animals, mean liver weight
being higher by 11%. Mean kidney, lung, and heart weights did not differ in the
two groups.

Table 1
Mean Body and Organ Weights with Standard Deviations

Group Normal rats "Hyperrgtglemc” Slgor}lfaci:{]ce
ferences p
No. of rats i6 15

Body weight (g) 346 + 36.7 302 + 479 < 0.01
Organ weight (g) Spleen 0.9+ 030 5.6+ 203 < 001
Liver 13.1+ 224 147+ 179 < 005

Kidneys 2.5+ 0.26 2.4+ 036 —

Lungs 2.8+ 043 2.8+ 042 —

Heart 1.0+ 0.10 0.9+ 008 —

Where p is not given, it was higher than 0.05.

Mean erythrocyte volume was significantly lower and plasma volume higher
in the “hypersplenic” than in the normal rats. Total blood volume did not differ in
the two groups (see Table 2).
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Table 2
Mean Absolute Red-cell, Plasma and Total Blood Volumes, with Standard
Deviations
« o Signifi
Group Normal rats Hypt?’;stglenlc Ig(?fI :1ci£fifme
ferences p
Red-cell volume (ml) 9.3+ 133 6.9+ 1103 < 001
Plasma volume (ml) 12.5+ 171 15.7+ 2.86 < 001
Total blood volume (ml) 21.8+ 241 22.6+ 3.39

Relating the volumes to 100 g of body weight (Table 3), it was discovered
that erythrocyte volume in “hypersplenic” rats was by 15% lower and plasma
volume by 22% higher than in the normal animals. Total blood volume in the
hypersplenic animals was significantly higher than in normal rats. Compared with
normal rats, in the hypersplenic rats mean venous and whole body haematocrit

Table 3
Mean Weight — Related Volumes with Standard Deviations

Group Normal rats ) Hyperirigs)lenic” Slg(?flfgi%?oe
ferences p
Red-cell volume (ml/100 g) 2.7+ 0.25 2.3+ 045 < 0.02
Plasma volume (ml/100 g) 3.6+ 0.46 5.2+ 071 < 0.01
Total blood volume
(ml/100 g) 6.3+ 0.63 7.5+ 101 < 001
Table 4

Mean Venous and Body Haematocrit with Standard Deviations

Group Normal rats ) Hypirﬁsplenic” S|g(§1f|f:jic;%r_10e

ferences p

Venous haematocrit, per cent 47.95+ 3.07 37.6+ 3.30 < 0.01
Body haematocrit, per cent 427 + 4.07 30.7+ 3.59 < 0.01

was lower by 22% and 28%, respectively (Table 4). The ratio of whole body
haematocrit to venous haematocrit was 0.89 in normal and 0.82 in hypersplenic
rats.
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Discussion

Blood volume was assayed by the simultaneous measurement of erythro-
cyte and plasma volumes. This combined method seems to be more reliable
than the estimation of blood volume on the basis of either of them. The lower
accuracy of the latter method lies in the difference between the whole body and
venous haematocrits.

Different authors found the blood volume of normal rats to range from 5
to 8 ml/100 g body weight [1,2, 17, 19, 22, 25, 28]. The mean value of 6.3 ml/100 g
body weight found by us is in the middle of that range. It is necessary to relate
blood volume to unit body weight, since the weight and absolute blood volume of
the animals may vary.

In the “hypersplenic” rats, an expansion of plasma volume was noted which
exceeded the amount necessary for compensating the reduction in red cell mass.
Mean plasma volume was higher by one-third than the volume predicted from
the degree of anaemia. Total blood volume related to 100 g body weight is thus
significantly higher in “hypersplenic” rats than in normal animals. This hyper-
volaemia must have been responsible for the discrepancy between the smaller
reduction of erythrocyte volume (by 15%) and the greater reduction of venous
haematocrit (by 22%) in the “hypersplenic” rats. Two components were found to
have share in the pathogenesis of anaemia, 1 an increased erythrocyte seques-
tration in the spleen [8,10]; 2. haemodilution arising from the increase in plasma
volume. The share of the former must have exceed the share of the latter.

The cause of hypervolaemia in splénomégalie conditions is unclear. In some
cases an increased production of plasma proteins is noted, leading to an increase
in osmotic pressure and thus to the expansion of plasma volume [26, 30]. This
mechanism was detected also in some animal experiments, where the increasing
production of plasma proteins was associated with plasma expansion [3]. Other
authors ascribed this condition to an expansion of the portal vascular bed [21].
According to Garnett et al. [16], an enlarged spleen acts as an arterio-venous fistula,
which increases plasma volume. A combined effect of several factors is most likely
involved. The problem seems to call for further investigation.

The value for venous haematocrit was significantly higher than the whole
body haematocrit. The cause could be accounted for by the different ratio of red
cells and plasma in organs, in small and large vessels [14, 18, 23, 27]. The ratio
whole body haematocrit to venous haematocrit was lower (0.82) in “hypersplenic”
rats than in normal animals (0.89); this too must have been due to blood plasma
expansion.
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A pilot study to determine the use of adjunctive trance therapy in the treatment
of haemophiliacs has been carried out. Over a period of forty months, twenty randomly
selected males were assigned to a control and an experimental group. All received due
haematologic care. The ten patients in the experimental group utilized medical hyp-
nosis as well, in group suggestive sessions to train and sustain them, but primarily in
self-induced trance states. Results were compared at intervals on the basis of the
amount of transfused blood and blood products. This provided an objective measure
of the efficacy of trance therapy. Statistical analysis of the data confirmed the clinical
observation of a greater improvement among patients in the experimental group.

Introduction

A psychiatric social worker and a child psychiatrist investigated the common
points of view of both parents and patients in a clinical population of haemo-
philiacs through group encounters over several weeks [1]. Thus armed with clinical
data and experience with the specific patients, who are the subjects of this report,
a pilot programme was introduced to examine the usefulness of medical hypnosis
in haemophiliacs [2]. The decision to embark upon a controlled study of hypnosis
was based upon satisfactory initial studies. Preliminary results of the controlled
study were promising [3].

There are several reports on the usefulness of encouraging children who
have a haemorrhagic diathesis to reach within themselves for remedy through the
utilization of their inherent suggestibility. These reports are nearly all concerned
with the advantage which may be afforded to the bleeder by use of suggestion in
urgent situations. Since dental surgery is such an emergency in those with a tend-
ency to haemorrhages, there has been thoughtful consideration of the problems
attending this frequently encountered crisis [4, 5]. That this interest is warranted
is evident from the fact that such patients have succumbed to tooth extraction
[6, 7]. In contrast, the successful employment by a haemophiliac of suggestion in

* This study was supported in part by a grant from the National Institute of Mental
Health, and presented at the Medical Symposium of the 1972 Annual Meeting of the National
Hemophilia Foundation in Denver, Colorado.
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his recovery after gastrectomy had resulted in otherwise unassailable haemorrhage,
has also been reported [8].

Most efforts to induce bleeders to enlist their suggestibility in countering
untoward effects of their disorders have been expedient means of coping with
emergency situations. Since these have been successful, it was conjectured that
the routine use of their trance capability could be useful. Urgent matters could
then be managed by them within the framework of a comfortably established
way of life embellished preliminarily by the acquisition of a greater command of
their suggestibility. The emergency could then be handled with more alacrity.

Coaching in his autonomous employment of trance to encourage its use by
the patient whenever the need arises, independent of his suggestive therapeutist, is a
paramount feature in contemporary suggestive therapy. This was anticipated in
bleeders. Another useful feature sought was the return of a modicum of control
of his illness directly to the patient, thereby erasing some of his helplessness and
ensuing hopelessness.

The partial alleviation of anxiety and depression accompanying the usual
feeling of impotence in bleeders was expected to diminish the overt manifestations
of the haemorrhagic diathesis, as, along with other précipitants of haemorrhage,
emotional stress has been recognized [9, 10]. Bleeding bouts have been temporally
related to hospital visiting hours [4], when children are excited about com-
municating with parents, to name one variable. The emotionally stressed bleeder
who presents a relatively benign haematological picture may conversely present
a disastrous clinical image [11]. Oppositely, the calm patient with a severe problem
projects a more radiant portrait than his haematological disability would predict.

While the importance of emotional factors in hereditary bleeding diseases
was often dismissed until about fifteen years ago by investigators overwhelmed
by their chemical elusiveness, their social, behavioural, and psychological aspects
are now well-known [12—14]. This is fortunate, as clinical manifestations pre-
scribed by seemingly immutable innate ordinance can actually be thwarted by
external controls [15]. The mechanism turning emotional stress into increased
haemorrhage is not known. In any case, fibrinolytic activity and blood coagulabil-
ity have been found to be influenced by anxiety [16]. Spontaneous fibrinolysis
associated with the specific anxieties of surgery and trauma has also been recorded

[17].

Method

The patients assemble in the normally illuminated auditorium of the Psy-
chiatric Clinic at the University of Colorado Medical Center twice each month on
alternate Thursday afternoons at 5 p.m. They occupy the front row of seats and
the suggestive therapeutist sits in a chair on the same level in the front aisle to
their right and facing them at a right oblique angle. Interested visitors sit in rows
behind the patients. Parents usually remain when they bring their children, girl-
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friends and wives of older patients come frequently. Physicians, nurses, medical
students and other professionals are often guests and the local chapter of the
National Hemophilia Foundation is always represented. As the group is assembling
small talk occurs. Professional visitors may question the suggestive therapeutist
or our group participants to gain first-hand insight into feelings and experiences.
The suggestive therapeutist usually relates briefly to each patient and to the group
in a casual manner. He explains the programme to the uninitiated in the audience
and invites inquiry prior to beginning the trance session.

The trance session is begun by asking the patients to “look intently at a
point” of their choice, to attend “only to the sound” of the therapentist’s voice,
and to attempt to feel relaxed. A short time later eye closure is suggested; some
have already closed their eyes. The wide difference in age among the group mem-
bers requires repetition of remarks in more than one parlance until the rhythmicity
of the procedure wholly claims their attention. So, “rest”, “feel good”, “fell easy”,
“relax”, and “ultimate relaxation” may be serially suggested. While they are able
to “ignore all sound but the therapist’s voice”, the content of what is said con-
tinues to be heard, of course. But what is said is not given listening priority: how
it is said gains ascension. Extraneous sounds, as traffic noise, the ventilating
system, voices in the hall, etc., are relegated to an inconsequential psychic realm
from which they do not intrude. Permission to cough, move, scratch, etc., is
expressly granted. There ensues a reiterative monologue, stressing rest, relaxation,
comfort, and self-confidence in simple repetitive terms that drone on and on. During
this period, the group embraces trance from six to ten minutes, but the time often
seems longer to all concerned, as time sometimes passes slowly for one using his
trance capability. Parents and spouses usually join us in the trance state. Pro-
fessionals watch at first, and then indulge, also. Frequently the reflex eyelid flutter-
common to some in the trance state is seen. This is more common in children
than in adults.

Prior to the end of the trance session, a series of pertinent comments is made
by the therapist. Patients are praised for their ability to relax so well. They are
reminded that they will not undergo trance with anyone except a qualified pro-
fessional or by themselves. They are reassured that they will find it easy to relieve
anxiety or the threat of it by relaxing through the induction of the trance state in
themselves by simply recalling previous experiences, ours and theirs. They are
cautioned to be ever alert for actual difficulty from their basic haemorrhagic
disorder; and to have any promptly treated by their doctors [18]. They are finally
told that upon “arousing” they will feel “normal, alert, but relaxed”, and arousal
is prompted by a slow count of three. There is a brief adjustment period of quiet
as the altered state of consciousness is fully relinquished by all. Comments regard-
ing the just finished suggestive state are offered and solicited. Visitors are invited
to comment. The suggestive therapist occasionally speaks to the group about
future plans. Or, an individual’s sterling performance using his trance capability
in some outside circumstance is recognized and applauded by the group. Toward
the end of the hour, all assembled avail themselves of a second group trance.
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This is the trance routine. Holidays and summer schedules have forced some
variation. Some members have found a tape recording of a trance session to have
a useful fortifying effect when attendance is for any reason deferred. Absent
members have been included in the group endeavour by telephone on occasion.

Statistical analysis

The results were evaluated by an independent statistician [19] whose report
was as follows.

Problem. The purpose of the study was to determine if there was any signif-
icant difference between a control group of male haemophiliacs who ranged in age
from 6 to 33, and an experimental group of male haemophiliacs ranging in age
from 5 to 48, who received trance therapy.

The statistics below represent the amount of blood used by each subject ten
months prior to treatment, March 15, 1969, to January 15, 1970. Treatment was
begun on January 15, 1970. Bags of blood used during treatment were tabulated
for three ten-month periods —January 15, 1970, to November 15,1970; November
15, 1970, to September 15, 1971 ; and September 15, 1971, to the conclusion of the
study on July 15, 1972

The null hypothesis here is that there will be no significant difference in the
amount of blood used by the two groups. In other words, if the treatment is
having an effect, the experimental group will have to use fewer bags of blood.

Procedure. The subjects were selected from a total of 175 haemophiliacs and

Table 1
Control Experimental
Bags of blood used Bags of blood used
Before Treatment Before Treatment
g treat- reatmen g treat- reatmen
?éjct% ment Fotat ?g(t:)t ment Total
1969 1970 1971 1972 199 1970 1971 1972
1 89 2l 175 168 364 1 0 0 0 0 0
2 16 0 6 63 69 2 60 0 0 0 0
3 56 50 56 46 152 3 24 5 69 30 104
4 12 149 133 69 351 4 0 0 0 0 0
5 41 63 30 80 173 5 50 21 12 27 60
6 0 72 27 0 99 6 210 0 0 58 58
7 4 119 251 296 666 7 134 38 50 40 128
8 12 30 72 140 242 8 13 0 0 58 8
9 100 133 217 285 635 9 89 0 1) 123 198
10 292 233 420 215 868 10 20 20 115 437 567
Total 672 870 1387 1362 Total 600 84 321 768

Note: Each bag of blood equals 90 AHF units in various products

Haematologia 9, 1975



W. L. LaBaw: Auto-hypnosis in haemophilia 107

assigned randomly to a control and an experimental group. Since variability is
high within each group (note the range from 0 to 437 in the number of bags of
blood used in a test period), the median test was employed to determine significance
[20]. Variability is common among haemophiliacs since bleeding varies in degree.

Randomness. Blood used during surgery was neglected.

Results. First, it was studied whether the two groups were comparable
prior to treatment. Using the median test and applying the chi square test with
one degree of freedom, no statistically significant difference was found between
the two groups; they were, therefore, comparable.

The first ten months

During this time, there was a total of 20 observations with a median of 21.
Applying the same calculations, these revealed a highly significant difference
showing that the chances were less than 1in 1000 for such a difference to occur
when trance therapy is having no effect.

The second ten months

The total number of observations was 20; the median was 53. Their eval-
uation showed a certain difference between the groups but this (p = 0.08) was
not significant statistically.

The third ten months

In the period of September 15, 1971, to July 15, 1972, there were 20 ob-
servations with a median of 60.5. With one degree of freedom, the chi square test
revealed a definite difference between the untreated control group and the ex-
perimental group. Less than 1 subject out of 100 could have reacted in this way
by chance.

The total thirty months

The correlated data, combining the scores of each subject, were calculated
Again, the number of observations was 20 with a median of 140.

Discussion

There was then a dramatic and highly significant difference of 0.001 in
1970, a statistically not significant difference of 0.08 in 1971, a significant difference
of 0.01 in 1972 and a significant 0.01 for the thirty months. A possible Hawthorne
effect may have been at work here (see Table 2). This effect occurs when the
subjects knowing that they are involved in an experiment, react to this novelty.
After the effects of being involved in a novel situation wear off, the subjects react
more normally, responding or not responding to the treatment itself. This could
account for the dramatic difference in 1970 following the pretreatment where
the groups showed little difference between them. But, with the novelty gone,
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Table 2

The graphed experience

there is still a significant finding at 0.08 and 0.01 for the successive months and
0.01 for the correlated data.

The results would have been more significant if subject 10 would not have
needed more bags of blood because he had received improper treatment prior to
trance therapy. His blood needs were finally identified and he received proper
treatment after many years of neglect.

Conclusion

Trance therapy had a significant effect on the subjects in the experimental
group. The control group needed a statistically significantly greater number of
bags of blood than the experimental group. The chances that trance therapy is
having a therapeutic effect are high; statistically, the findings were significant.

Future research

The Hawthorne effect encountered in the first ten months of the study was
an unexpected side effect that poses an interesting possibility for future study.
The implication is that haemophiliacs may have control over their own bleeding.
Trance therapy may offer them a tool with which to control the amount of
bleeding.

Future research is also necessary to determine if this kind of treatment will
be successful with haemophiliacs in other areas. Thus, replication of this study is
highly desirable.

Comment

Use of suggestive techniques to assist chronically disabled patients such as
children with haemorrhagic disorders has been based on previous work with
acutely disabled children [23] and dying patients [24].

Demonstrated over the last four years has been the fact that bleeders can
avail themselves of easily accomplished training in the self-induction of the
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trance state for the purpose of alleviating anxiety and reducing the severity of
their illnesses. The demonstration that curbing tensions in these patients is fruitful
will hopefully bring forth other ataractic treatments. However, this and other
techniques for permitting the patient to tap the dormant trance capability within
him may remain a prominent treatment modality. For, the principle of doing
something for oneself by one’s own effort to modify a previously obdurate foe
holds a timeless allure. The haemophiliac gains a degree of autonomy once more,
for his suggestive armour is always with him. Fearful and guilty mothers, who
bequeath but do not endure haemophilia themselves, have inadvertently programmed
many fearful bleeders. It is a vast relief to be able to put down part of a lifelong
apprehension. We have witnessed great positive changes in the mien of our
haemophiliacs.

It may be noticed that a minimum of formality is coveted in these pro-
ceedings, emphasizing that suggestive techniques are natural and usual, an essential
understanding for the successful suggestive therapist [25]. The therapeutist must
see himself as the catalyst he is, merely assisting another to use his own innate
capability. The omnipotence of the hypnotist is a myth in the present day of the
suggestive therapist. To cling to a feeling of control of others is to adhere to non-
sense which will doom more proposed aid than it helps, for patients will sense and
resent this ignorance in the therapist.

The presence of interested persons at the trance session deserves comment.
Mothers were included from the onset, as our pilot expeiience showed that the
mothers needed at least as much relief from anxiety as their male offspring. Thus,
mothers sometimes utilize trance therapy as much as their sons, to cut down the
vicarious transmission of their tension to their boys. Girl-friends and spouses
participate in the anxiety of their males similarly, but in a slighter degree, pre-
sumably because their concern is great but their genetic “offense” is nil.

The presence of professional observers and newsmen has positively affected
the group, as they are quite prone to want to share their success.

The reason for the second trance at each session is that the first seems pre-
liminary to some patients, who achieve a greater sense of equanimity at the
second experience.

It should be noted that nothing is done to alter the presence of the genetic
mandate in the haemophiliacs. We simply modify an environmental variable
which limits the expression of the hereditary command with resulting lower
morbidity which saves pain, time, effort and money.
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Obituary

Gordon Carl de Gruchy

1922-1974

Dr. G. C. de Gruchy, emeritus professor of medicine at St. Vincent’s Hospital
Melbourne, died on October 12th, 1974, after a long illness.

Gordon Carl de Gruchy, an Australian by birth, graduated in medicine at
Melbourne University in 1944. In 1951 he was appointed a research fellow in the
university department of medicine at St. Vincent’sand was subsequently appointed
in 1962 to the university chair of medicine. His main interest throughout his pro-
fessional life was haematology and he made many notable contributions to the
knowledge of hereditary and acquired haemolytic anaemias and aplastic anaemia.
He founded the Haematology Society of Australia of which he was the first
honorary secretary. He was president of the XI Congress of the International
Society of Haematology, held in Sydney in 1966. The high level and excellent
organization of the Congress did not only give evidence of his intellectual gifts
but manifested the appreciation of his associates.

He was a brilliant author, and it is not mere chance that his book “Clinical
Haematology in Medical Practice” is appreciated by physicians and specialists
working in this field thioughout the world because it gives an excellent concise
presentation of the most important knowledge in clinical haematology. Because
of ill health he retired from his chair in medicine to devote his time mainly to
writing.

Prior to his death Professor de Gruchy had completed the text of a new
monograph “Diug-induced Blood Diseases” which will soon be out of press.
Working on this book gave him much pleasure till the last days of his life.

He was a member of the Editorial Board of Haematologia from the year
of its foundation in 1967.

| first met Carl at the Congress of the European Society of Haematology in
Lisbon. It was a pleasure to talk with him, he was a likeable person extremely
cultured who radiated a rich spiritual wealth.

It was staggering when in 1970 he spoke about the malignancy of his illness.
His human greatness became more distinct during the last years of his life.

Although we have been aware of his fatal illness, it was a shock to all of us
to learn of his early death. It was hoped by everyone who knew him and held him
in high esteem that he would remain with us for some time to come. He is a great
loss to the medical world and to his many friends.

Susan R. Hollan
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Frederick Stohlman, Jr.

1926-1974

On September 8, 1974, the world of hematology lost one of its outstanding
leaders. A brutal tragedy has ended the lives of Frederick Stohlman, Jr. and his
wife Bernadette Bush Stohlman. The Stohlmans were on their way to Italy from
Jerusalem when their plane plunged into the lonian Sea off the coast of Greece.

Frederick Stohlman, Jr., was born on August 19, 1926, in Washington,
D.C., and graduated from Georgetown University Medical School receiving his
M.D. in 1948. After three years of house staff training at Boston City Hospital
and a year of fellowship in medicine at Georgetown University Hospital, he
became an Instructor at his alma mater. In 1953, he moved to the National
Institutes of Health as a Senior Investigator and served as Chief of the Section of
Hematology of the National Institute of Arthritis and Metabolic Diseases from
1960 to 1962. In 1962, he became Director of Research and Hematology at St.
Elizabeth’s Hospital and Associate Professor of Medicine at Tufts University. In
1965, he was promoted to Professor of Medicine at Tufts. Between 1963 and 1966,
he was also a Lecturer in Medicine at Harvard Medical School. Fred was a
member of countless national and international committees, editorial boards,
and advisory groups. In 1964, he received the Parke-Davis Award of the American
Society of Experimental Pathology.

This recitation of the bare facts of Fred’s outstanding academic career
cannot possibly describe his real contributions to medicine and hematology.
While at the National Institutes of Health, he initiated fundamental studies on
the control of erythropoiesis, the effects of irradiation, and the kinetics of cellular
proliferation, as well as working on problems of erythrocyte lifespan determi-
nations and hemolytic disorders. With his characteristic vigor and enthusiasm, he
continued these investigations after his move to Boston and directed his attention
not only to erythrocytes and leukocytes, but, with Dr. Shirley Ebbe, to platelets
as well. He contributed over 156 papers to the scientific literature and edited
three major books. He guided the research work of an unusually gifted group of
hematology fellows and young investigators who have gone on to make their own
important contributions to the understanding of hematopoietic cell differentiation
and Kinetics.
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To all of these important duties he added another in 1970, Editor-in-Chief
of BLOOD, The Journal of Hematology. During his almost five years as Editor-
in-Chief, Fred expanded the size of the journal and significantly improved the
quality of the publication. His stewardship of BLOOD will go down as a per-
manent memorial to his wisdom, energy, and equanimity.

A true friend to all who knew him, Frederick Stohlman’s gentle, warm, and
compassionate touch can never be replaced, only remembered with fondness
and respect.

Ernst R. Jaffé
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Tadeusz Tempka

1885-1974

Professor Tempka was born on October 15th, 1885, in Cracow. In 1911 he
graduated from the Faculty of Medicine, Jagell6 University, and received his
M.D. with the highest state honours. From 1912—1914 he worked at the St.
Lazarus Flospital in Cracow. In 1920 he was appointed assistant and in 1928
associate professor and director of the First Department of Internal Diseases,
Jagelld University. In 1939 he was appointed professor and head of the Second
Department of Internal Diseases. Professor Tempka could not, however, accept
the appointment because he was arrested together with other professors of Jagelld
University by the Gestapo and sent to the concentration camp of Oranienburg.
He was released from the camp before the end of the war but he did not return to
his Department, which at that time was headed by Professor L. Heilmeyer, the
well-known German haematologist, until the end of the War. Working at home
he wrote the first Polish textbook on clinical haematology in two volumes which
was published in 1956 by the Polish Medical Publishers.

In 1945 he returned to the University and took charge of the Second Depart-
ment of Internal Diseases, and remained its director until his retirement in 1962.

Professor Tempka devoted his scientific investigations almost exclusively to
clinical haematology. He was the second haematologist (after the Russian clinician
Arinkin) to introduce cytological examination of bone marrow punctates in
haematologic diagnosis. He was the first to point out that the morphological
changes in the myelogram in pernicious anaemia are not limited to the erythro-
blastic system but include also the leucoblastic series. He had world priority in
demonstrating the presence of an anti-anaemic factor, i.e. the Castle’s factor in
saliva and in his studies on the haemolytic syndrome in pernicious anaemia with
its disappearance during treatment with liver extracts. He was undoubtedly the
first to study the morphological features of the normal spleen by biopsy and the
value of histological examination of the spleen in blood diseases.

Professor Tempka’s untiring energy, organizational ability and medical
experience qualified him to hold leading positions in Polish scientific life. In the
years 1938 —1939 he was Dean of the Medical Faculty of Jagelld6 University.
During the years between the two World Wars he was President of the Cracow
and Lublin Medical Societies. From 1955, he took active part in the work of the
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Academy of Sciences becoming later president of the Committee of Medical
Sciences of the Cracow Division of the Polish Academy of Sciences. He was
President of the Scientific Council of the Institute of Haematology in Warsaw. He
founded the Polish Society of Haematology, acting as its President for a con-
siderable time, becoming later Honorary President of the Society. He was a
member of numerous editorial boards. He published over 100 scientific papers.

With Professor Tadeusz Tempka, Polish science has lost one of its out-
standing representatives.

H. Kowarzyk
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Bessis, M.: Living Blood Cells and their
Ultrastructure
XXII + 767 pages. 521 figures and 2
coloured plates. Translated by Robert J.
Weed. Springer-Verlag, Berlin—Heidelberg-
New York 1973.

Many excellent atlases on haematology
and bone marrow electron microscopy have
been published but this volume differs from
all of them. Besides presenting excellent
illustrations on the subject, blood cells are
discussed from the point of integrity of
structure and physiology. A desciption of
their anatomy, physiology, pathology and
biology is followed by a review of the newest
demographical data.

The volume consists of 10 chapters. The
first discusses function and structure of
blood cells in general. Besides the ultra-
structure and the differentiation of blood
cells, maturation, embryonic haemopoiesis,
cell physiology, cell-ageing and cell-death
are described and demonstrated in a rich
series of illustrations. The 10th chapter
discusses technical problems. Chapters 2—9
discuss the cytology of the different blood
cells and of the malignant haematological
diseases. Each chapter is divided into two
main parts: description of the normal
series and description of pathological cells.
Besides the usual light microphotographs,
many diagrams, phase-contrast and inter-
ference micrograms, transmission- and scan-
ning electron microphotos are presented,
making the volume indispensable for both
the beginner and the experienced haemato-
logist.

The rich and well selected list of refer-
ences is a substantial aid to the haemato-

morphologist gathering information on the
subject.
The photos of excellent quality are a
specially attractive force of the volume.
This splendid book should not be
missing from the bookshelves of haema-
tologists and morphologists.

Susan R. Hollén

Radioimmunoassay and saturation analysis.
British Medical Bulletin, Volume 30,
Number 1, 1974. Medical Department, The
British Council, 65 Davies Street, London
W1Y 2AA. 103 pages, 32 figures, 7 tables.
Price: £ 2.25

This number of the British Medical
Bulletin is an excellent review of the satura-
tion analysis techniques including radio-
immunoassays. The compilation was planned
by a committee chaired by Dr. J. D. N.
Nabarro. Prof. R. P. Ekins (a pioneer in
developing the technique), V. H. T. Jame
J. Landon and Dr. P. H. Sonksen partici-
pated in the committee’s work. Dr. S6nksen
has also acted as Scientific Editor of this
issue, that comprises 16 essays by various
authors.

The first part containing 7 papers covers
the theory and practice of saturation analysis.
The basic principles are described by R. P.
Ekins himself, who first applied the tech-
nique for thyroxine and thyroxine-binding
globulin in 1960, the same year as Yalow
and Berson had elaborated their assay for
insulin and insulin-antibodies. All these
techniques are based on the fact that the
biological material e.g. hormone to be de-
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termined is in competition with its radio-
actively labelled form (added in known
amounts) for combining with a specific
binding protein. Free and bound compounds
can be separated after binding, and from
the amount of bound radioactivity the
amount of the non-radioactive compound
to be measured can be calculated. Ways of
designing assays of this type are described,
and their sensitivity and reproducibility are
analyzed. Technical difficulties in raising
antibodies or obtaining other specific bind-
ing proteins, problems in standardization,
labelling and preparation methods are re-
viewed by various authors. The fact that
radioimmunoassays measure immunological
and not biological activity is emphasized (by
Woodhead, Addison and Hales). The com-
paratively high intra- und inter-assay varia-
tions, i.e. the relative inaccuracy of the tests
are stressed: A drawback that has to be
taken into consideration, when making use
of the technique (the only technique in the
majority of cases) which claims to measure
picogram quantities of materials (e.g. com-
plex polypeptides) in a composite mixture of
proteins. Further developments, such as
automation and expansion of the analytical
technique into new fields are recommended
(by Challand, Goldie and Landon).

The second half of the Bulletin consists
of five papers on recent developments of
radioimmunoassays in endocrinology (glyco-
proteins, posterior pituitary, thyroid, gastro-
intestinal tract hormones and steroids), and
four further papers reporting on the use of
saturation analysis outside the field of endo-
crinology, i.e. in oncology, haematology and
virology.

The applications in haematology are
summarized by P. A. Newmark and Y. B
Gordon on three pages. In addition to the
first radioimmunoassay in haematology, the
vitamin BI2 determination in serum elabo-
rated by Barakat and Ekins in 1961, a wide
variety of compounds: transcobalamins,
intrinsic factor, folic acid, iron, transferrin,
ferritin, erythropoietin in the field of erythro-
poiesis, fibrinogen, fibrin(ogen) degradation
products, fibrinopeptides, plasminogen, plas-
min, the antihaemophilic factor and pro-
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thrombin in the field of coagulation and
fibrinolysis, and the anti-D immunoglobulin
in the field of isoserology, can be determined
by this technique. The authors underline
that in addition to their sensitivity the great
advantage of radioimmunoassays consists in
their specificity that eliminates the influence
of other factors of the system. This may be
a great advantage when e.g. a component
of the coagulation system is to be measured.
Some techniques described, on the other
hand, are not considered to be preferable
to the traditional procedures. E.g. the de-
termination of serum iron is simpler, cheaper
and more precise with colorimetry than
with saturation analysis. The authors em-
phasize that there are many areas of haema-
tology where the possibilities of these tech-
niques are still unexplored.

Transfusiologists may also be interested
in the progress of a virological application
of saturation analysis. Hepatitis B-antigen
can be tested very sensitively with the radio-
immunoassay (including, however, high
number of false positive results). Various
methods are suggested for checking validity.
One approach involves the subtyping of
the antigens, in which field a radioimmu-
noassay is also available.

No separate chapter deals with biochem-
ical applications. The cyclic AMP protein-
binding assay, however, is treated within
the scope of endocrine tissue (radioligand)
receptors, and the cyclic AMP kit (Radio-
chemical Centre, Amersham) is well advert-
ised in text and picture, drawing attention
to broader horizons of further application
of the technique.

This number of the British Medical Bul-
letin introducing the benefits and restric-
tions of the saturation analysis technique at
present and in perspective is undoubtedly of
great value for workers of scientific and
medical research. In addition to the precise
and detailed descriptions and discussion
clear conclusions are drawn in the papers
meeting thus every demand. Beyond its use,
this number of the British Medical Bulletin
is an enjoyable piece of reading.

llma Szasz
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Untersuchungen von Blut und Knochen-
mark (Examination of blood and bone
marrow) by H. Stobbe. Verlag Volk und
Gesundheit, Berlin 1974. 319 pages, 70
figures, 25 tables, 6 illustrations in colour.
Price: 2040 M

The previous edition of this practical
haematology was written for technical
assistants. This new edition contains many
data useful also for the practising haema-
tologist. The pathological relations are dis-
cussed systematically, earlier methods are
summarized and the standardization pro-
cedures are also listed. Up-to-date tech-
niques are described in full detail together
with the evaluation of results. The methods
described are practical and can easily be
performed in every modern haematological
laboratory. The volume consists of 14
chapters. Synoptic tables, coloured illustra-
tions and a list of basic literature complete
the methodological descriptions. The first
chapter reviews fundamental knowledge and
the techniques required in the haematolog-

ical laboratory. The second chapter presents
cytological and cytochemical methods. The
next chapter contains a concise summary of
bone marrow examinations. The review of
counting methods is indispensable and pre-
cise. Chapter 5 presents special haemato-
morphological examinations. The descrip-
tion of haematocrit and haematogiobino-
metry is also up-to-date. The more com-
plicated methods such as measuring of cell
diameter or specific microscopic examina-
tions are easy to understand. The descrip-
tions of osmotic and other examinations of
resistance are useful, the review of thrombo-
cyte and LE cell examinations is indispens-
able. A short summary of statistical methods
and calculations, the methods of evaluation
and finally a summary of everyday labora-
tory practice are extremely useful.

The volume presents fundamental knowl-
edge to those interested in the subject, on
the basis of which the attainment of more
specific haematological methods is greatly
facilitated.

E. Benedek
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The use of exogenous 6-aminolaevulinic
acid for the studies of the regulation of haem
synthesis in rabbit reticulocytes. P. Ponka,
J. Neuwirt, J. Borova (Department of
Pathological Physiology, Faculty of General
Medicine, Charles University, Prague, Cze-
choslovakia). Biochim. biophys. Acta (Amst.)
304, 123 (1973).

a-Amino (4-1C)-laevulinate added to
reticulocytes incubated in vitro is incorpo-
rated into haem. Exogenous d-aminolaevulin-
ate restores the incorporation of %Fe into
haem in reticulocytes which had been
treated with isonicotinic acid hydrazide
(INH) or penicillamine and were hence
unable to synthetize (5-aminolaevulinate. On
the other hand, addition of (5-aminolaevulin-
ate does not restore the incorporation of Fe
into reticulocytes incubated with haemin.
The inhibition of iron incorporation is
restored by (5-aminolaevulinate in reticulo-
cytes incubated with cycloheximide (which
inhibits globin synthesis and thus elevates
the free intracellular haem pool). These
suggest that in intact reticulocytes haemin
does not inhibit (5-aminolaevulinate syn-
thetase. This conclusion is further supported
by the finding that the pattern of incorpora-
tion of (2-uC)-glycine and <G-amino (4-14C)-
laevulinate into haem differs in reticulo-
cytes incubated with an inhibitor of (5-amino-
laevulinate synthetase (INF1) and in reticulo-
cytes incubated with haemin and cyclo-

heximide.
A. Egyed

Study of intracellular iron distribution in
rabbit reticulocytes with normal and inhibited
haem synthesis. J. Borovd, P. Ponka, J.
Neuwirt (Department of Pathological Phys-
iology, Faculty of General Medicine, Charles
University, Prague, Czechoslovakia). Bio-
chim. biophys. Acta (Amst.) 320, 143 (1973).

Iron compartments in which iron ac-
cumulates during inhibited haem synthesis
after treatment with isonicotinic acid hy-
drazide were studied in rabbit reticulocytes.
A considerable accumulation of 5Fe radio-
activity was found in mitochondria, low
molecular weight iron compounds and non-
haemoglobin proteins, especially ferritin. In
a case experiment, approximately 50% of
the FFe radioactivity accumulated in mito-
chondria and low molecular weight iron
compounds was re-utilized for the synthesis
of haemoglobin. Although some iron is in-
corporated into ferritin, it apparently is not
utilized for haem synthesis. In control
reticulocytes, only traces of HFe activity
were detected in mitochondria and only a
minute amount was detected in low molec-
ular weight iron compounds. The release of
low molecular weight iron from 3Fe-trans-
ferrin occurred in intact reticulocytes to a
larger extent than in the stroma-free haemo-
lysate. An attempt was made to establish
the possible pathway of iron transport inside
the reticulocyte. It is suggested that an iron-
transferrin complex enters the reticulocyte
cytoplasm, and the majority of released iron
is taken up by mitochondria for haem
synthesis. When protoporphyrin 1X is not
available, iron accumulates inside the mito-
chondria.

A. Egyed
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The reaction of ferric salts with trans-
ferrin. G. W. Bates, M. R. Schlabach
(Department of Biochemistry and Bio-
physics, College of Agriculture, and Texas
Agricultural Experiment Station, Texas A M
University, College Station, Texas, USA).
J. biol. Chem. 248, 3228 (1973).

Fe3+ salts are often used for saturating
apotransferrin in buffer solutions and serum
in basic research and clinical procedures,
despite a lack of adequate documentation.
The authors investigated the reaction of Fe3+
salts with apotransferrin, using the absorp-
tion peak of Fe3+-transferrin at 470 nm to
monitor the reaction. While titration of
apotransferrin with Fe3+-nitrilotriacetic acid
gives a linear function with a clear end point,
titration with FeCI3 results in a sigmoid
curve and no clear end point is reached.
The spectral data indicate that only 5 to
25 % of the iron becomes bound when 1Eq
of FeCl3 is added to apotransferrin at
neutral pH. The remaining sites of the
protein are vacant and available for reaction
with Fe3+-nitrilotriacetic acid. Several meth-
ods have been applied separating un-
bound FeCI3 from transferrin but all have
failed and often yielded misleading results.
A stoichiometric reaction of Fe3+ salts with
apotransferrin is obtained only when the
reactants are mixed initially at a low pH
and then carefully adjusted to neutrality.
A method is also described for obtaining
fully saturated, chelate-free Fe3+-transferrin,
using Fe3+-nitrilotriacetic acid as the iron
reagent. In view of the poor reactivity of
Fe3+ salts with apotransferrin at neutral pH,
proton release studies have been re-examined
with Fe3+-nitrilotriacetic acid. A value close
to 2.6 H+ released per Fe3+ bound was
obtained by two methods.

A. Egyed

Exchangeability of bicarbonate specifically
bound to transferrin. Ph. Aisen, A. Leibman,
R. A. Pinkowitz, S. Pollack (Departments
of Biophysics and Medicine, Albert Einstein
College of Medicine, Bronx, N. Y., USA).
Biochemistry 12, 3679 (1973).

The Fe(l1l) and anion binding functions
of transferrin are interdependent, with
specific binding of either dependent on the
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presence of the other. Under physiological
conditions, bicarbonate is the anion pref-
erentially bound by transferrin, although a
variety of other anions is also capable of
occupying the specific anion-binding site of
the protein. In view of its probable role in
the uptake of iron from transferrin by the
reticulocyte, studies were undertaken of the
exchangeability of transferrin-bound bicar-
bonate with bicarbonate free in solution.
The rate of exchange depends on the anionic
composition of the medium. At physiological
pH and ambient p-C02 bicarbonate ex-
change is slow, with a half-time of about
20 days. The presence of miliimolar con-
centrations of citrate or nitrilotriacetate
increases the rate of exchange by two orders
of magnitude. On increasing the bicarbonate
concentration the exchange rate is also
increased in an approximately proportional
manner. The exchange of bicarbonate from
monoferric transferrin prepared by iso-
electric focussing is describable by a simple
first-order plot. However, exchange from
diferric transferrin is more complex and
requires two exponential terms to fit the
data satisfactorily. In every case studied, the
half-time for monoferric transferrin exchange
has a value intermediate between the two
half-times for exchange in diferric trans-
ferrin. These results point to an interaction
between the two specific anion-binding sites
of the protein. They may account, in part,
for the observed difference in the rates at
which iron is taken up by the reticulocyte
from the two iron-binding sites of trans-
ferrin.

A. Egyed

Effect of 2,4-dinitrophenol and azide on
the erythrocyte membrane. 1. Mircevova
(Institute of Haematology and Blood Trans-
fusion, Prague, Czechoslovakia). Acta biol.
med. germ. 30, 835 (1973).

In human erythrocytes the activity of
Mg2+-dependent ATPase was found to
increase with DNP concentration, parallel
with the increase in haemolysis. On reach-
ing a maximum at 5—8 mM DNP con-
centration, the activity of the enzyme de-
clines, and the haemolysis of erythrocytes
also decreases. In erythrocytes, where the
Mg2+-dependent ATPase activity is stimu-
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lated by saponin, DNP exerts only an in-
hibitory action. 10~2 M azide mildly stimu-
lates the Mg2+-dependent ATPase activated
by saponin, and in the absence of saponin
it has no statistically significant effect on the
enzyme.

llma Szész

The interaction of I-fluoro-3,4-dinitro-
benzene with amino-phospholipids in membrane
of intact erythrocytes, modified erythrocytes,
and erythrocyte ghosts. S. E. Gordesky, G. V.
Marinetti, G. B. Segel (Departments of
Biochemistry and Pediatrics, University of
Rochester School of Medicine and Dentistry,
Rochester, N. Y., USA). J. Membrane Biol.
14, 229 (1973).

I-Fluoro-2,4-dinitrobenzene (FDNB) has
been used to study the availability of amino-
containing phospholipids in erythrocyte
membranes and ghosts in an aqueous iso-
tonic medium. Addition to the medium of
bovine serum albumin (BSA) protected the
cells from cation leak and some of the
amino-phospholipids  from reacting with
the probe. In isotonic medium without BSA,
46% of the phosphatidylethanolamine and
12% of the phosphatidylserine of erythro-
cytes and 73 % and 21 % of these respective
lipids of ghosts reacted with the probe. In the
presence of 70 /iM BSA, 31% of phos-
phatidylethanolamine and 6.5% of phos-
phatidylserine of the erythrocytes and 59%
and 16% of these respective lipids of ghosts
reacted with the probe. Labelling of these
lipids did not change under conditions of
varying tonicity, or after treatment of
erythrocytes with pronase or lysolecithin.
The data suggest that 46% of phosphatidyl-
ethanolamine and 12% of phosphatidyl-
serine of the erythrocyte membrane are free
in a lipid bilayer; 27% and 9% of these
respective lipids are loosely bound to pro-
teins which are lost during the preparation
of ghosts and 27% of the phosphatidyl-
ethanolamine and 79 % of the phosphatidyl-
serine are tightly bound to core proteins
which remain in the erythrocyte membrane
even after haemolysis.

G. Gardos

A study of the dependence of the human
erythrocyte glucose transport system on
membrane sulfhydryl groups. R. P. R. Smith,
G. L. Ellman (Department of Biochemistry
and Biophysics, University of California,
San Francisco, and Langley Porter Neuro-
psychiatrie Institute, San Francisco, Calif.
USA). /. Membrane Biol. 12, 177 (1973).

A Dbrief review of the data relating the
glucose transport system and other mem-
brane functions of red cells to surface sulf-
hydryl groups is presented. The effect of a
variety of sulfhydryl reagents on glucose
efflux rates from loaded red cells was studied.
Neither iodoacetate nor iodoacetamide at
5 mM inhibited efflux. Several maleimide
derivatives and disulfides inhibited efflux at
0.7 to 2.0 mM concentrations. Organic
mercury compounds, on the other hand,
were active in the 0.07 to 0.1 mM range.
These data suggest that, if sulfhydryl groups
are important in the glucose efflux process,
they are not equally accessible for the above
reagents; and that the primary effect of
these reagents may be on structural elements
near membrane sulfhydryl groups.

G. Gardos

Comparative aspects o fphosphate transfer
across mammalian erythrocyte membranes.
W. Gruber, B. Deuticke (Abteilung Physio-
logie, Medizinische Fakultdt, Technische
Hochschule Aachen, Aachen, BRD). J.
Membrane Biol. 13, 19 (1973).

Magnitude and characteristics of phos-
phate transfer through the erythrocyte
membranes of ten mammalian species were
measured using tracer exchange techniques.
Remarkable quantitative species differences
could be demonstrated, with the permeabili-
ties (at an extracellular phosphate concentra-
tion of 10 mM) increasing from 0.2x 10~8
cm/sec (sheep) to 2.2x 10-8 cm/sec (rabbit)
in the sequence sheep < ox < cat < horse <
pig < man < dog < guinea pig < rat <
rabbit. In contrast, the characteristics of the
phosphate transfer system, such as tempera-
ture dependence, dependence on anion com-
position and pH of the media and sensitivity
to amphiphilic inhibitors proved to be very
similar in every species studied, suggestive
of a uniform transfer mechanism. The
quantitative differences in permeability which
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roughly parallel those reported for a number
of non-electrolytes could be correlated with
the phosphatidylcholine and sphingomyeline
contents of the membranes. The possible
molecular basis of a causal relationship
between phosphate permeability and phos-
pholipid patterns is discussed.

G. Gérdos

The inactivation by fluorodinitrobenzene of
glucose transport across the human erythro-
cyte membrane. The effect of glucose inside
or outside the cell. P. A. W. Edwards (De-
partment of Pharmacology, University of
Cambridge, Cambridge, Great Britain).
Biochim. biophys. Acta (Amst.) 307, 415
(1973).

The inactivation of glucose transport in
human red cells by fluorodinitrobenzene is
accelerated by 120 mM glucose outside the
cell but retarded to at least 50% by 120 mM
glucose inside the cell. This suggests that
the transport system is predominantly in one
conformation when there is glucose inside
the cell, and in another conformation when
there is glucose outside the cell.

G. Gérdos

Reduced glutathione and glutathione re-
ductase. A comparative study of erythrocytes
from various species. P. G. Lankisch, R
Schroeter, L. Lege, W. Vogt (Max-Planck-
Institut fur Experimentelle Medizin, Abt.
Biochemische Pharmakologie, Géttingen,
BRD). Comp. Biochem. Physiol. 46 B, 639
(1973).

Reduced glutathione and glutathione re-
ductase were measured in man, guinea pig,
sheep, rat, rabbit, cattle and dromedary.
Reduced glutathione was present in all
species tested but at different concentrations,
if the species are placed in order of increas-
ing glutathione concentration, the sequence
is: dromedary, man, cattle, sheep, rat, guinea
pig, rabbit, while in order of increasing
glutathione reductase activity the sequence
is rat, cattle, sheep, dromedary, rabbit, man,
guinea pig. Glutathione reductase was also
estimated in the erythrocyte membrane of
some species which could be placed in the
following order of increasing activity: rat,
rabbit, guinea pig, man. These species dif-
ferences may be of help in further studies on
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the different susceptibility to haemolysis of
erythrocytes from various species.
llma Szész

NAD(P) glycohydrolase deficiency in
human erythrocytes and alteration of cytosol
N ADH-methemoglobin diaphorase by mem-
brane NAD glycohydrolase activity. H. Fri-
scher, R. Nelson, C. Noyes, P. E. Carson,
J. E. Bowman, K. H. Rieckmann, F. Ajmar
(Department of Medicine, Rush University,
and Department of Medicine and Pathology,
University of Chicago, Chicago, 111). Proc.
nat. Acad. Sei. (Wash.) 70, 2406 (1973).

Erythrocytic  NADH methaemoglobin
diaphorase acquires NADH dichlorophenol-
indophenol diaphorase activity when enzyme-
associated NAD is removed. This trans-
formation is reversible and is mediated by
membrane NAD glycohydrolase in haemo-
lysates as well as in intact cells exposed to
hydrogen peroxide. It is abolished either in
NADH methaemoglobin diaphorase de-
ficiency of in NAD(P) glycohydrolase de-
ficiency which is common in Afro-American
but not in European-American adults.
Activities of erythrocytic NADP glyco-
hydrolase and NAD glycohydrolase appear
to depend on a single membrane enzyme.

llma Szész

Multiple forms of cyclic adenosine 3',5'-
monophosphate phosphodiesterase from human
blood platelets. I. Kinetic and electrophoretic
characterization of two molecular species.
A.-L. Pichard, J. Hanoune, J.-C. Kaplan
(Institut de Pathologie Moléculaire, Faculté
de Médecine Cochin, Paris, France). Bio-
chim. biophys. Acta (Amst.) 315, 370 (1973).

The soluble cyclic adenosine 3’,5’-mono-
phosphate (cyclic AMP) phosphodiesterase
of human blood platelets consists of two
forms with distinct electrophoretic mobility
in starch gel. The less anodic form (form 1)
has a high Km (5 - 10-4 M) for cyclic AMP,
is stable at 5(FC and competitively inhibited
by aminophylline. The more anodic form
(form 1I) has a low Km (5 m10~5 M) for
cyclic AMP, is thermolabile at 50"C and is
less inhibited by aminophylline. Both forms
are strongly inhibited by dipyridamole and
6-mercaptopurine.

llma Szész
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Oxymetholone treatment in hypoprolifera-
tive anaemia. I. Frequency of response.
Skarberg, K. O., Engstedt, L., Jameson, S.,

Killander, A., Lundh, B., Pers, B.,
Reizenstein, P., (dén, A.-M., Wadman,
B. (Department of Internal Medicine,

Karolinska Hospital, 10401 Stockholm
60, Sweden), p. 321

Correlation between oestriol levels and
serum iron-binding capacity in pregnancy.
Vrettos, A., Mantzos, /., Kokini, G.,
Gyftaki, E. (Maternity Hospital Alexandra,
Athens, Greece), p. 331

Quantitative studies of macrophages in blood
cultures in chronic lymphocytic leukaemia.
Navone, R., Mazzucco, G., Stramignoni, A.
(2° Istituto di Anatémia e Istologia Patolo-
gica dell’Universita, 1-10126 Torino, Ita-
lia), p. 335

A new anomaly of platelet aggregation. A
report of two families. Sanderson, J. H.,
Dodsworth, If.. Shorrock, M., Israels, M.
C. G. (Department of Clinical Haematol-
ogy, Royal Infirmary, Manchester, M13
9WL, England), p. 340

Thrombocytopathia with abnormalities in
platelet release reaction. Some evidence
for platelet factor 4 deficiency. Kubisz, P.
(Hemostasis Laboratory, Departmental
Hospital, Cadca, Czechoslovakia), p. 349

Acta Haematologica (Basel) 50 (1973) No. 1

The treatment of terminal metamorphosis of
chronic granulocytic leukaemia with cor-
ticosteroids and vincristine. Mormont, A.
M., Damasio, E. E. (Centro di Ematologia,

Ospedali Civili, Genova—Sampierdarena,
Italy), p. 1

A comparison of the three in vivo assays
for haemopoietic stem cells. Dunn, C. D.
R., Constable T. B. (Department of
Haematology, Welsh National School of
Medicine, Cardiff CF4 4XW, Wales, Great
Britain), p. 9

Granulocyte alkaline phosphatase activity:
A measure of the emergence time of
mature marrow neutrophils? Kelemen, E.
(1st Department of Medicine, Semmelweis
University, Budapest VUE, Hungary), p. 19

Spontaneous platelet aggregation in myelo-
proliferative disorders. A preliminary
study. Barbui, T., Battista, R., Dini, E.
(Division of Haematology, Regional Civil
Hospital, Vicenza, Italy), p. 25

Haemoglobin O Indonesia (»116 glutamic
acid —y lysine) in an lranian family.
Rahbar, S., Berelian, F., Nowzari, G.,
Daneshmand, P. (Department of Im-
munology, University of Tehran, Tehran,
Iran), p. 30

Ubergang einer Polycythaemia vera in eine
akute Monozytenleukdmie. Hauswaldt,
Ch., Douwes, F.-R., Ziesemer, G., Rahlf, G.

(Medizinische  Universitatsklinik, D-34
Géttingen- BRD), p. 36
Ropalocytosis in a patient with acute

lymphoblastic leukaemia. Djaldetti, M.,
Rubinstein, /., Lewinski, U., Mandel, M.
(Hematology Clinic, Hasharon Hospital,
Petah Tiqva, Israel), p. 44

The effects of irradiation on the haemato-
poietic tissues of anaesthetized mice.
Riches, A. C., Sharp, J. G., Littlewood, V.,
Thomas, D. B. (Department of Anatomy,
The Medical School Birmingham B15
2TJ, Great Britain), p. 50

Haematologia 9, 1975



126 From the International Literature of Haematology

Morphologie de I’érythropoiése chez Lacerta
muralis (Laurenti). Taib-Cazal, E. (Institut
d’Hématologie, F-34010  Montpellier,
France), p. 56

Acta Haematologica (Basel) 50 (1973) No. 2

Pyroglobulinemia. A report of eight pa-
tients with associated paraproteinemia.
Invernizzi, F., Cattaneo, R., Rosso Di San
Seconde, V., Balestrieri, G., Zanussi, C.
(Institute of Medical Pathology Il, Uni-
versity of Milan, 1-20123 Milan, Italy), p. 65

Viskositatsuntersuchungen mit Fibrinogen-
spaltprodukten. Leonhardt, H., Bungert,
H.-J. (Klinikum Steglitz der Freien Uni-
versitdt Berlin, D-I Berlin 45, BRD), p. 75

Binding of folic acid to serum proteins. I.
The effect of pregnancy. Markkanen, T.,
Himanen, P., Pajula, R.-L., Ruponen, S.,
Castrén, O. (Department of Medical
Microbiology, University of Turku, 20520
Turku 52, Finland), p. 85

Spezifische Mikrogranula in Eosinophilen.
Eine vergleichende elektronenmikrosko-
pische Untersuchung an verschiedenen
Sdugern zur Charakterisierung einer be-
sonderen Granulationsform bei eosino-
philen Granulozyten. Schaefer, H. E.,
Hubner, G., Fischer, R. (Pathologisches
Institut der Universitit Koln, D-5 Kéln
41, BRD), p. 92

Glucose-6-phosphate dehydrogenase electro-
phoresis in Ghanaians with AA and SS
haemoglobin. Lewis, R. A. (University of
Ghana Medical School, PO Box 4236,
Accra, Ghana), p. 105

Haemoglobin C in Arabs in Kuwait. Mulla,
N., Chrobak, L. (Haematology Depart-
ment, Sabah Hospital, P. O. Box 177,
Kuwait, Arabia), p. 112

Congenital thrombocytopathy (platelet fac-
tor 3 defect) with prolonged bleeding time
but normal platelet adhesiveness and
aggregation. Girolami, A., Brunetti, A,
Fioretti, D., Gravina, E. (Institute of
Semeiotica Medica, University of Padua
Medical School, Padua, Italy), p. 116

Hereditary persistence of fetal hemoglobin
and /(-thalassemia in a Turkish child.
Yamak, B., Ozsoylu, S., Altay, C., Hieson-
mez, G., Say, B. (Hacettepe University
School of Medicine, Department of
Pediatrics. Ankara, Turkey), p. 124
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Ultrastructural features of phytohemagglu-
tinin and concanavalin A. Responsive
lymphocytes in chronic lymphocytic leu-
kemia. Douglas, S. D., Cohnen, G., Konig,
E. , Brittinger, G. (Department of Medicine,
Mount Sinai School of Medicine, City
University of New York, New York,
N. Y. 10029), p. 129

Diisopropylfluorophosphate uptake by gra-
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Brostrom, J. (The Institute of Cancer
Research, Radiumstationen, DK-8000
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Angelopoulos, B. (Department of Pathol-
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Kim, O. S., Go, S. Ch., Taubkin, S. P.
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Studies on bone marrow transplantation in
experimental 3P-induced aplastic anemia
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(Instituto de Hematologia e Immunolégia,
Hospital E. Cabrera, Altahabana, La
Habana, Cuba), p. 315

Acta Haematologica (Basel) 50 (1973) No. 6

The value of laparotomy and splenectomy
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ment of Zoology, Bhagalpur-7 [Bihar],
India), p. 436

Haemostasis (Basel) 3 (1974) No. 1

Effect of the polyene antibiotic filipin on the
lipid-dependent intrinsic pathway of blood
coagulation, van der Pias, P. M., Kraan,
L., van Es, G., Stibbe, J., Hemker, H. C.
(Department of Haematology, Division of
Haemostasis, University Hospital Dijkzigt,
Rotterdam, The Netherlands), p. 1

Induction of aggregation and of the release
reaction in human platelets by polylysine.
Massini, P., Metcalf, L. C., Naf U,
Lischer, E. F. (Theodor Kocher Institut,
CH-3000 Bern 9, Switzerland), p. 8

Effect of contact factor (factor XII +
factor XI) on aggregation of platelets.
Aznar, J., Mayans, w., Aznar, J. A
(Department of Clinical Pathology, Ciudad
Sanitaria “La Fe”, Valencia, Spain), p. 20

Some effects of a microcrystalline collagen
preparation on blood. Mason, R. G,
Read, M. S. (Department of Pathology,
University of North Carolina, Chapel
Hill, N. C. 27514), p. 3

Hemostatic defects in experimental leukemia.
Rasche, H., Hoelzer, D., Dietrich,M.,
Keller, A. (Service of Haemostaseology,
Center of Internal Medicine and Pedi-
atrics, University of Ulm, D-7900 Ulm/
Donau, FRG), p. 46

In vitro effects of aspirin in fibrinolysis.
latridis, P. G., latridis, S. G., Markidon,
S. G., Ragatz, B. H. (Department of
Physiology, Indiana University School of
Medicine, Northwest Center for Medical
Education, Gary, Ind. 46408), p. 55

Nouvelle Revue Francaise
(Paris) 13 (1973) No. 5

Le rdle des cellules dans la viscosité sanguine.
Weed, R. /. (University of Rochester,
Rochester, N. Y. 14642), p. 605
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Leucémie a “tricholeucocyte” (hair cell
leukemia). Etude clinique et cytologique
de 55 observations. Flandria, G., Daniel,
M. T., Fourcade, M., Chelloul, N. (Labora-
toire de Cytologie, Institut de Recherche
sur les Leucémies et les Maladies du Sang,
Hopital Saint-Louis, 65475 Paris Cedex
10), p. 609

Etude des leucémies aigués myéloblastiques
en poussée et en rémission par culture de
moelle “in vitro”. Sultan, C., Marquet,
M., Joffroy, Y. (Hépital Henri-Mondor,
F 94010 Créteil, France), p. 641

Un nouveau cas de dysérythropoiese con-
génitale de type. Il. Caractéres immunolo-
giques et transmission héréditaire de
I’antigéne de polyagglutinabilité distinct
des antigénes T, Tn et Cad. Rochant, H.,
Minh N ’Go, M., Ton That, H., Henri, A.,
Basch, A., Sultan, C., Dreyfus, B. (Unité
de Recherches sur les Anémies, Hopital
Henri-Mondor, F 94000 Créteil, France),
p. 649

Teneurs en ADN, ultrastructure et activité
peroxydasique des mégacaryocytes médul-
laires dans un cas d’anémie réfractaire.
Kinet-Denoél, C., Breton-Gorius, J. (Insti-
tut d’Histologie et d’Embryologie, 4000
Liége, Belgique), p. 661

Complications neurologiques de la maladie
de Burkitt. Etude clinique et biologique.
Bonhomme, J. S., Bureau, J. P., Schmitt, T.
(Faculté de Médecine, B. P., 20632
Abidjan, C6te d’ivoire), p. 681

Nouvelle Revue Francgaise
(Paris) 13 (1973) No. 6

L’absorption du fer par la muqueuse duo-
dénale. Bédard, Y. C., Pinkerton, P. H.,
Simon, G. T. (Département de Pathologie
de I’Universitté de Toronto, Banting
Institute, Toronto, Ontario M5GILd,
Canada), p. 727

Leucémies aigués a basophiles. Quattrin, N.
(Département d'Hématologie, Ospedale
Cardarelli, Naples, Italy), p. 745

A propos de la leucémie a promyélocytes.
Bernard, J., Flandria, G. (Institut de Re-
cherches sur les Maladies du Sang, Hopital
Saint-Louis, 75475 Paris, France), p. 755

Traitement dans les observations de leucé-
mies aigués promyélocytaires de la coagu-
lation intravasculaire disséminée. Dreyfus,
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B., Varét, B., Heilmann-Gouault, M.,
Sultan, C., Reyes, F., Gluckman, E., Basch,
A., Beaujean, F. (Département d’Hémato-
logie Biologique, Centre Départemental
de Transfusion Sanguine du Val-de-Marne,
Hopital Henri-Mondor, F. 94010 Créteil,
France), p. 761

Etude au microscope électronique a balaya-
ge, de la migration des cellules sanguines
a travers les parois des sinusoides splé-
niques et médullaires chez le rat. Leblond,
P.-F. (Institut de Pathologie Cellulaire,
I.LN.S.E.R.M., Unité 48, Hopital de Bi-
cétre, 94270 Le Kremlin-Bicétre, France),
p. 771

Scintigraphie de la moelle osseuse. I. Etude
expérimentale du marquage médullaire
par I'indium. Résultats préliminaires ob-
tenus chez I’lhomme. Rain, J.-D., Eberlin,
A., Boulard, M., Dresch, C., Najean, Y.
(Service de Médecine Nucléaire de I’'Hopi-
tal Saint-Louis, 75475 Paris Cedex 10,
France), p. 789

Anémies hémolytiques dues a des hémoglo-
bines instables présentant des délétions.
Etude clinique, hématologique et bio-
chimique de deux cas: Hb Tours (Thr B
87 (F3) délétée) et Hb Saint-Antoine
(Gly-Leu R 74—75 (E18—19) délétée.
Najman, A., Duhamel, G., André, R., Bue,
H., Wajcman, H., Labié, D., Schapira, G.
(Service d’Hématologie C.H.U. Saint-
Antoine, 75012 Paris, France), p. 803

The effects of pH, oxygen tension and 2,3-
diphosphoglycerate concentration upon
the binding of adenosine triphosphate to
concentrated hemoglobin A solutions.
Udkow, M. P., Lacelle, P. L., Weed, R. I.
(University of Rochester, Medical Center,
Department of  Internal Medicine,
Rochester 14642, N. Y.), p. 817

Essai d’interprétation pathogénique de I’hé-
molyse au cours d’un hémangio-endo-
théliosarcome a début splénique. Potron,
G., Hopfner, C., Dufour, M. (Laboratoire
Central d’Hématologie, 51100 Reims,
France), p. 835

Influence des réactions croisées dans I'im-
munisation feeto-maternelle  anti-HL-A.
Mayer, S., Tongio, M. M. (Centre de
Transfusion Sanguine, Institut d’Hémato-
logie, Hopital Civil de Strasbourg, 67000
Strasbourg, France), p. 847

Dysérythropoiese congénitale de type Il

10+

avec anémie hémolytique néo-natale chez
deux sceurs: Etude hématologique et
ultrastructurale. Mouriquand, C., Bachelot,
C., Louis, J., Beaudoing, A., Berthier, R.
(Laboratoire d’Histologie de la Faculté
de Médecine de Grenoble, 38700 La
Tronche, France), p. 857

La forme des érythrocytes dans la sphéro-
cytose héréditaire. Etude au microscope a
balayage. Relation avec leur déformabilité.
Leblond, P.-F., de Boisfleury, A., Bessis,
M. (Institut de Pathologie Cellulaire,
I.LN.S.E.R.M., Unité No. 48, Hopital de
Bicétre, 94270 Le Kremlin-Bicétre, France),
p. 873

Symposium sur le chimiotactisme des leuco-

cytes, 6 et 7 juillet 1973, Hopital de Bi-
cétre, 94270 Le Kremlin-Bicétre, France,
p. 885

Mpo6nembl remMato.lorii H MepenuBaHWs Kpo-
B1 (Mocksa) 16 (1971) Ne 7

K BOMpoCY O fleYeHMM OCTPOro Jieikosa.
PbiHckas f1. M. (HaydyHas rpynna akag.
AMH CCCP npotr. . A. Kaccupckoro,
Mocksa.) ¢. 3. — Treatment of acute
leukemia. Rynskaya, L. M., p. 3

MpumeHeHe Hepobona B KOMMIEKCHOM
NeYyeHU OOMbHBIX arpaHynoLuTo3oM W
rMnonaacTUYeckoil aHemMuein. Borpa.ivk B.
[, EropoBa I'. A., Hosukosa Jl. E,
JoHckoBa I". C., MeTpeHko A. M. (KnuHuka
rocnuTaNbHON Tepanuu neyvebHOro  da-
Ky/nbTeTa [TOpPbKOBCKOrO MeAMLMHCKOro
nHCTMTYTa uM. Kuposa C. M.) c. 10. —
Application of Nérébol in complex treat-
ment of agranulocytosis and hypoplastic
anemia. Nogralik, V. G., Egorova, G. A.,
Novikova, L. E., Donskova, G. G., Petrenko,
A. M, p. 10

MpumMeHeHne UMKNodoctaHa Mpu nevyeHnun
60/1bHBIX Muenoubpo3om. Knumosa H.
®., Hupgocosa 3. H. (Femartonorunyeckas
KMMHWKa LleHTpanbHOro WHCTUTYTa re-
MaTtonorMm 1 nepennBaHnsa Kposu MuHu-
cTepctBa 3apasooxpaHeHns CCCP,
Mocksa.) c¢. 11. — Cyclophosphane
treatment of myelofibrosis. Klimova, N. F.,
Indosova, E. N., p. 11

K BOMpocy 0 LMTONOrMYECKO xapakTepuc-
TUKe 6NacTHOIO Kpu3a Mpu XPOHUYECKOM
muenoneiikose.  TepeHTbeBa 3. W,
KopeHesckas M. W., KosuHeuy, . W.,
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Mokeesa P. A., AynbunHa C. M., bapTatyyk

E. W.,Anbneposuu B. B., Cycoesa B. M. (Lu-

TO/orMyeckas naboparopus U remaTonoru-
yeckas KIMHMKA LieHTpasbHOro MHCTUTYTa
remartonormm u nepenneaHusa Kposum Mu-
HucTepcTBa  34paBooxpaHeHus  CCCP,
Mocksa.) c. 16. — Cytologic characteris-
tics of blastic crisis in chronic myeloid
leukemia. Terentieva, E. I., Korenevskaya,
M. I., Kozinetz, G. I., Mokeyeva, R. A.,
Dultsina, S. M., Bartastchuk, E. 1.,
Alperovitch, V. V., Susoyeva, V. M., p. 16

MpumeHeHWe MeToda nuMgorpahuy npu
3M10KQYECTBEHHbIX NUM(poMax. 3ucmaH W.
®. (OtvpeneHvie 06LWel  OHKONOTUKU 1
remaronormm  MongaBckoro  HayyHo-
MCCNeoBaTenbCkoro MHCTUTYTa OHKOJO-
rmn.) c. 23. —Significance of lymphogra-
phy in malignant lymphomas. Zisman,
I.LF.,p 23

V3meHeHns 6efkoB CbIBOPOTKM KpOBU Y
60MbHbIX C PasnyHbIMK opmamu neid-
Ko3a. Cepukosa, A. 3., [ObiruH, B. T
(Kadespa hakynbTeTckoin Tepanuu BoeH-
HO-MeaMUMHCKOA akagemum um. C. M.
Kuposa, JleHuHrpag.) c. 26. — Change of
serum proteins in various forms of leu-
kemia (Data of analytic ultracentrifuga-
tion). Serikova, A. Z., Dygin, V. P., p. 26

O6paszoBaHue L-thopm 6aKTepuil y 60M1bHbIX
neiiko3oM. MapTwuHoBa B. A., [onocosa
T. B., KaraH, ' 4., Yymakosa J1. Tl
(BakTepuonorunyeckas nabopatopms LleHT-
pasbHOro  WHCTUTYTa Trematonorum wu
repenvBaHus Kposu MUHMCTEPCTBA 3/pa-
BooxpaHeHns CCCP, na6opaTtopusMukpo-
nnasm u L-opm 6GakTepuit UMHCTMTYTa
9KCMEPUMEHTANBHOW MUKPOBMONOrK MM.
H. ®. lamanen AMH CCCP.) c. 32
— Formation of L-form bacteria in
leukemia. Martinova, V. A., Golosova
T. V., Kagan, G. Ya. Chumakova, L. P.,
p. 32

VIMMyHO6MONOrMyeckas n MUKpoobuonoru-
UecKas XapaKTepuUCTUCTMKA MHEBMOHWIA
npw neiikosax. Monocoga, T.B.,MapTuHoBa,
B. A., Kosanesa /1. ., Epmakosa TI.
N., Abakymos E. M. (bakrtepuosnoru-
yeckasl nabopatopust U remaTonormyeckasn
KNMMHWKa LleHTpanbHOro MHCTUTYTa rema-
TONOMUN W NepenvBaHua Kposu MwuHMC-
TepcTea 3apasooxpaHeHns CCCP, Moc-
ckBa.) ¢. 35 — Immunobiological and
microbiological characteristics of pneu-
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Pacnipegenexve

monia in leukemias. Golosova, T. V.,
Martinova, V. A., Kovaleva, L. G,
Ermakova, G. L., Abakumov, E. M., p. 35

OueHKa remMoCTaTUYecKnx CBOMCTB KpOBS-
HOro Cryctka npu neiikosax W remop-
parnyeckux [auatesax. Veawos E. Tl
(Benopycckuit Hay4Ho-uccnesoBaTeslb-
CKUIA MHCTUTYT remMaTonorum 1 nepenvisa-
HUS KpoBM, MuHCK.) c. 40. — Assessment
of hemostatic properties of blood clot
in leukemias and hemorrhagic diatheses.
Ivanov, Ye. P., p. 40

emonuTnyeckas 60/1€3Hb HOBOPOXKAEHHOIO
npyv HECOBMECTBMMOCTW KPOBWU MaTepu u
nnoga no cakropy M. Muxaiinosa, A. A,,
WNuanosckasa, T. A. (FopbkoBckaa 006-
NacTHas CTaHUMA MepenvBaHus  KpoBMW,
naboparopua (LEHTP) MO W3Yy4YeHUO W
cTaHfapTv3aLmMm rpynn Kposu LieHTpans-
HOr0 WHCTUTYTa remMaToniorun n nepenu-
BaHMA KpoBM MwuHMCTepcTBa  34paBo-
oxpaHeHus CCCP, Mocksa), c. 46. —
Hemolytic disease of the newborn from
M factor incompatibility. Mikhailova, A.
A., Ichalovskaya, T. A., p. 46

pe3ycronoXuTeNbHOro 1
pe3ycoTpuuaTenbHOro HaceneHns MuHcka
Mo rpynnam Kposu cuctembl ABO. Tonouko,
I. B., Po3uHa, W. B. (Benopycckuit Hay4Ho-
NCCNeAoBaTEHbCKMIA UHCTUTYT remartono-
rmm n nepenvBaHua Kposu, MUHCK.) c.
48. — Distribution of Rh-positive and
Rh-negative population of Minsk accord-
ing to ABO blood groups. Tolochko, G. V.,
Rozina, /. V. p. 48

K Bompocy 0 BO3MOXHOCTW nepeHoca
cummca ¢ KpoBblO [OPOHa, CTpajaro-
Lero naTteHTHoW hopmoii atoro 3a6one-
BaHWA. Muxainosa, A. A., pagosa, /1. W.
(CopbkoBCcKas 06nacTHas CTaHuMA nepe-
nuBaHus Kposu.) c. 50. — Possibility of
transmission of syphilis with blood of a

donor suffering from latent form of
this disease. Mikhailova, A. A., Gradova,
L./, p. 50

OnbIT fleYeHNs OCTPOro feiiko3a TpaHc-
(hy3vsaMK  KpOBM, Ccofepalleii 60nbLuoe
KONWNYeCTBO /1eAKOLMTOB. Anbkue, H. A,
BepmaH, M. A., BakyneHko, C. A. (FemaTo-
NOTUYECKOe  OTAeneHne  XapbKOBCKOro
06/1aCTHOr0  OHKOJIOrMYECKOro  AucrnaH-
cepa.) c. 51. — Experience in the treat-
ment of acute leukemia with transfusions
of blood containing many leukocytes.
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Elkis, N. Ya., Berman, M. A., Vakulenko,
S. A, p. 51

Cnyyail mepBMYHOTO amwunougosa c nop-
Ta/IbHON TMNEPTOHWEN W 3PUTPOLUTO30M.
Fyravu, 3. P., [enucosa, O. M. (Kadegpa
(hakynbTETCKOI Tepanuu Bonrorpagckoro
MeAWLMHCKOK MHCTUTYTa U KnnHuyeckas
60nbHULA, Bonbrorpag.) c. 52. — A case

of primary amyloidosis with portal
hypertension. Guglin, E. R., Denisova,
O.P., p. 52

PethpakTepHas cuiepoaxpecTuyeckas aHe-
MUA KaK NpoMexyToyHas asa nepexona
XPOHWYECKOW NapuuanbHO runonnactu-
YecKOol aHemmn B OCTPbIii 3PUTPOMMENO3.
Bepnurep, . B. (Kategpa Tepanun meau-
LMHCKOK (haKynbTeTa [1eTpo3aBofACKOro
YHUBEpCUTETA W TemMaToNorMyeckoe OT-
[eneHuve Pecny6nnkaHCKoi 601bHULEI Mu-
HUCTepcTBa 3apaBooxpaHeHus KACCP.)
c. 54, — Refractory sideroachrestic
anaemia as an intermediate phase of a
change of chronic partial hypoplastic
anaemia into acute erythromyelosis.
Berliner, G. B, p. 54

Cnyyaii napunanbHOl MerakapuouuTapHOi
runonnasun. ennep, /1. W., (Kapegpa
rocnTasbHoOl Tepanun XabapoBCKOro Me-
OVUMHCKOKO MHCTUTYTA.) €. 55. — A case
of partial megakariocytic hypoplasia.
Geller, L. /., p. 55

Bonpocbl opraHusaumMn  gucnaHcepusaumm
60MbHbIX neiiko3amu. Jlebegek, B. H.
(Fematonornuyeckoe otgeneHvie CoYUH-
CKOK OHKOJIOTMYECKOrO AucraHcepa.) C.
57. — Dispensary system for patients
suffering from leukemia. Lebedev, V. N.,
p. 57

|_|p06}19MbI remMaTtonornn v nepennBaHMA Kposu
(Mocksa) 16 (1971) Ne8

Mopdonoruyeckas, 6UoXMMmMYeckKas xapak-
TEPUCTMKA W KMU3HECNOCOOGHOCTb OTMbI-
TbIX 3pUTPOLUTOB, NMpefHa3sHaYeHHbIX A4N14
ornepauuii C MCKYCCTBEHHbIA KpoBOOGpa-
LeHnem. BuHorpagos-®uHkens, . P., Te-
peHTbeBa, 3. L., Cyxosa, A. I"., Bopobbesa,
. C., Tanbckasi, W. H., JIncnanackuii,
L. B. [opodeesa, T. H., CamcoHoBa, H. H.
(LleHTpanbHbIA MHCTUTYT FeMaTosiornn u
nepenueaHua Kposu MuH3gpasa CCCP
N WHCTUTYT CepaeYHO-COCYAUCTON  Xu-
pyprum AMH CCCP, MockBa) ¢. 3. —

Morphological and biochemical charac-
teristics and viability of washed erythro-
cytes intended for extracorporeal circula-
tion. Vinograd-Finkel, F. Il., Terentieva,
E. /., Sukhova, A. G., Vorobieva, G. S.,
Talskaya, L N., Liflyandsky, D. B.,
Dorofeeva, T. N., Samsonova, N. N,
p. 3

M3yyeHne nNpuXMBaeMOCTU  3PUTPOLIUTOB
KPOBM, KOHCEPBMPOBAHHON MO pPeLeHTY
LIONNTK 12A. Ongyposa, C. B., Fony6es,
B. /1. (Jlabopatopus KOHCepBMPOBaHWSA-
KpoBM LleHTpanbHOro WHCTUTYTa rema-
TONOTUN WU MepenmMBaHns  KpoBu MuH3-
ApaBa CCCP, Mocksa) c. 7. — Viability
of erythrocytes preserved by the Tsolipk
12A method. Oldurova, S. V., Golubeva,
V.L,, p. 7

Mouckn HOBbIX CNOCOBOB KOHCEPBUPOBAHWA
KPOBW C LieNbo Y/YULLIEHUS COXPaHHOCTU
ee reMocTaTM4ecKux CBOMCTB. defoposa,
3. A., KoToswukosa, M. A., Kauazse HO. J1.
(NNabopatopus cBepTbiBaHUA KpoBU Jle-
HUHTPafCKoKo Hay4Ho-uccnegoBaTeslb-
CKOTO WHCTUTYTa remartonormm u nepe-
nnBaHus Kposw), c. 11. — New methods
of blood preservation for improved
preservation of haemostatic properties.
Fedorova, Z.D., Kotovtstchikova, M. A.,
Katadze, Yu. L., p. 11

M30MMMYHM3aLMA K (OPMEHHBbIM 3/1eMeH-
Tam KpOBWM MNpW remoTpaHchysmax u Ge-
pemeHHOCTAX. HepcucsH, B. M., LUamupx-
aHaH, C. T., MorocsH, A. C., LLepbakosa
N. M. AkonsH, 1. M., banasH, 1. X., (ApM-
SHCKWIA Hay4YHOMCCNef0BaTELCKNIA UHCTUTYT
reMaTofiorMn W nepenMBaHUA KpoBM W
Kaheqpa akyLuepcTsa W ruHekonorum Epe-
BAHCKOK MeAMLIMHCKOIO MHCTUTYTA) C. 18,
— Isoimmunization to formed elements in
hemotransfusion and pregnancy. Nersisyan,
V. M., Shamirkhanyan, S. T., Pogosyan,
A. S., Stcherbakova, L. N., Akopyan,
L. P, Balayan, L. A, p. 18

BrvsHVe pasfiyHbIX PEeXMMOB 3aMOpaXu-
BaliMA Ha MPOMNGEPATUBHYIO aKTUBHOCTb
1 ntdheHLMPOBKY POLOHAYaSIbHBIX KIETOK
KOCTHOK Mo3ra. ®epoTeHkos, A. T,
[Oanunosa f1. A., Aneekceesa J1. 1 (Jlabo-
paTopus KOHCepPBMPOBaHWUSA W KyNbTUBUPO-
BaHWA KOCTHOro Mo3ra LleHTpanbHoro
WHCTUTYTa remMaTtonorum 1 repevBaHus
Kpoen MuH3gpasa CCCP, Mocksa) c. 21
—The effect of various freezing methods on
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proliferative activity and differentiation
of bone marrow stem cells. Fedotenkov,
A. G., Danilova, L. A., Alexeeva, L. P.,
p. 21

K BOMpoCY ¥ BAMAHMM MHOFOKPaTHOro
nnasmogepesa Ha oOpraHW3m [oHopa.
KoHcTaHTuHOB, B. H., KypraHosa, /1. B.,
3aiiuesa, /1. B. (Kadegpa natonormyeckor
usvnonoruy  AKTIOOMHCKOr0  MeauLyH-
CKOro mHctTUTyTa M O6nacTHas CTaHuus
nepenueaHus kposu) c. 25. — Effect of
numerous repeated plasmapheresis on
the donor. Konstantinov, V. N., Kurenkova,
L. V., Zaytseva, L. V., p. 25

BasoakTvBHble CBONCTBA KOHCEPBMPOBaH-
HO KpoBW. KysbMuH, W. B. (2-1 Kadegpa
XMpyprum LIeHTpasibHOro MHCTUTYTa yco-
BEpLUEHCTBOBaHUA Bpadyeld, Mocksa) C.
27. — Vasoactive properties of preserved
blood. Kuzmin, I. V., p. 27

MexaHu3Mbl aKTUBaLUMKN QUOPUHONUTUYEC-
KO/ CMCTEMbI MPU  XUPYPTrUYECKMX BMe-
LatenbcTBax. YmaHckuit, M. A. (Kues-
CKMIA Hay4YHO-MCCNefoBaTeNIbCKUA UHCTU-
TYT remartosioruy W nepennBaHUA KpoBK)
c. 33. — Mechanism of activation of
fibrinolytic system in surgical interven-
tions. Umansky, M. A, p. 33

BnuaHue KomnnekcHoW Tepanun Ha remo-
Koarynaumio npu XpOHUYECKOM IMMO-
1 Muenoneiikose. Cepukosa, A. 3. (Kagegpa
(haky/nbTeTCKON Tepanunm BoeHHO-Meaw-
UMHCKoW akagemun uM. C. M. Kuposa,
NeHunrpan) c. 38. — Influence on coagu-
lation of complex therapy of chronic
lympho- and myeloleukemia. Serikova,
A Z,p 3B

O HeBPOMOrMYECKNX U3MEHEHUAX MPU remop-
parmyeckoii Tpom6ouuTeMum. MeB3sHep, T.
H., ®puHosckas, W. B. (Cematonormnyeckas
KMMHMKa LleHTpanbHOro WHCTUTYTa re-
MaTonormnm u nepenvBaHns Kposu MuH-
3apaB CCCP, Mocksa) c. 42. — Neurol-
ogic changes in hemorrhagic thrombo-
cytemia. Pevzner, T. N., Frinovskaya, 1. V.,
p. 42

Tpom60MnoaTnyeckass akTUBHOCTb KPOBU U
peakTuBHbI Tpom60LMTO3. BapaHos, A.
E. c. 47. — Thrombopoietic activity of
blood and reactive thrombocytosis.
Baranov, A. E., p. 47

YbTpabbICTPOE 3aMOpaXMBaHWE KPOBU Ye-
NoBeKa B BUAe TpaHy/n W U3yyeHWe ee
Cepo/IorMYecKX CBOMCTB. Kucenes, A. E.,
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Moponbckuit, M. B., CmwupHosa, /1. C,
CkypbaT, 3. H., Wuanosckasa, T. A,
MuckyHoBsa, T. M. (Jlabopatopus nnopunu-
3auum buonpenapatoB 1 nabopatopus no
M3YYEHWIO U CTaHgapTu3auuy rpynn Kpo-
BM LleHTpasbHOro MHCTUTYTa remarosno-
MM W nepenveBaHna Kposu MuH3gpasa

CCCP, Mocksa) c¢. 52. — Ultra-rapid
freezing of human blood in the form
of granules and a study of its serolog

ical properties. Kiselev, A. E., Podolsky,
M. V., Smirnova, L. S., Skuryat, E. N,
Itchalovskaya, T.A., Piskunova, T. M., p. 52
JKCNpecc-MeTo/ BbISIBNIEHUS aHTUTEHOB CUC-
Tembl Rh—Hr ¢ nomowblo npoTenHa.
Caxapos, P. C., /lasapeHko, FO. M. (J1a6o-
paTopua no M3y4YeHWIo 1 CTaH4apTM3aLum
rpynn Kposw LleHTpanbHOro MWHCTUTYTA
remartosiormu v nepenmBaHna Kposn MuH-
3ppaBa CCBP, Mocksa) c. 54. — Express
method of detection of antigens of the
Rh—Hr system with the aid of protein.
Sakharov, R. S., Lazarenko, Yu. P., p. 54

|_|p06l'IEMbI remartonormm nnepenmBaHnA Kposu
(Mocksa) 16 (1971) Ne9

MpoTuBOTKaHeBble aHTUTeNa Yy 60/bHbIX
C 3aboneBaHUsAMM  CUCTEMbI  KPOBMW.
BaszapHoBa, M. A. (XapbKOBCKWIA UHCTUTYT
YCOBEpLUEHCTBOBaHWS Bpayeit) c. 3 —An-
titissue antibodies in blood diseases.
Bazarnova, M. A., p. 3

X>-napanpotemHemus.  Angpeesa, H. E,
dy3aiinosa, J1. M., Tepman, . T,
MupoHoBa. W. B. (3-9 Kadegpa Tepanuu
LleHTpafbHOTO  MHCTUTYTa  YCOBEPLLEH-
CTBOBaHMA Bpaueil, HayuHo-uccnegosa-
TENbCKWA  MHCTUTYT  3NUAEMWONOTMN Y
MuKpobuonornn  MuH3gpaBa PCPCP,
MockoBckas KnMHuyeckas 6onbHuua N° 6)
c. 8 — D-Paraproteinemia. Andreeva,
N. E., Fuzailova, L. M., German, G. P.,
Mironova, L V., p. 8

LiuToreHeTnyeckve nccnefoBaHns npyu MOHo-
K/IOHOBbIX rammanatusx. 3axaposa, A. B,
Mokeesa P. A. (Lutonoruyeckas nabo-
paTopuss M reMaTonornyeckas KIMHUKA
LleHTpanbHOro MHCTUTYTa remMaTonornu v
nepennsaHns kposu MuH3gpasa CCCP,
Mockea) c¢. 13 — Cytogenetic studies
in monoclonic gammopathies. Zakharova,
A. V., Mokeeva, R. A, p. 13

K BOMpOCY KAMHUKO-LUTONOrMYeCcKoi audde-
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peHLMaLMmM OCTPbIX NENKO30B. TepeHTbeBa,
3. W, Kosanesa, J1. T., [OynbuuHa,
C. M., WUcaes B. I'. (Fematonornyeckas
K/MHUKa, UuTOoMornyeckas naboparopus
LleHTpaslbHOro MHCTUTYTA remaTonoruu
1 nepenueaHnsa Kposu MuH3gpasa CCCP,
Mockea) c¢. 23. — Clinico-cytologic
differentiation  of acute  leukemias.
Terentieva, E. L, Kovaleva, L. G., Dultsina,
S. M., lIsaev, V. G.,, p. 23

K Bonpocy 0 capkomarto3e MMpaTUYecKmx
Y3/10B NPY XPOHUYECKOM MWENONENKo3e.
®dpenwmad, E. B., BonkoBa, M. A,
[Lyb6posckada, B. C., Mapryauc, M. W,
Kpablierko, . M. (AKageMuyeckas rpynmna
npu Akag. MH CCCP, Mocksa) c. 30.
— Lymph node sarcomatosis in chronic
myeloid leukemia. Fieischman, E. V.,
Volkova, M. A., Dubrovskaya, V. S,
Margulis, M. /., Kravchenko, G. P., p. 30

K Bonpocy 0 MOP®ONornyeckmx 0cobeH-
HOCTAX XPOHMYECKOro nmmdonelikosa.
basapHoBa, M. A. (XapbKOBCKWIA WHCTMK-
TYT YCOBEpLUEHCTBOBaHUA Bpauyeil) c. 36.
— Morphologic peculiarities of chronic
lymphoid leukemia. Bazarnova, M. A,
p. 36

HekoTopble 0CO6EHHOCTV NMMGOLMTOB MpK
nnMgonponudepaTuBHLIX  3a601eBaHNSAX.
KatomoBa, M. r. (Femartonoruyec-
Koe oTgeneHne WHCTUTYTa 3KCnepumeH-
TaNbHOIN N KNMHWMYECKOI OHKonorum AMH
CCCP, Mocksa) c. 41. — Peculiarities of
lymphocytes  in lymphoproliférative
diseases. Kayumova, M. G., p. 41

PafMon30TOMHOE CKEHHWPOBaHWE  MeyeHu
y  60MbHbIX  NIMM(OrpaHynemMaTo3om.
3y6osckuin, . A., ounbkosa, E. M.,
PssaHckas, . B. (PeHTreHoTepaneBTu-
yeckwiA oTAen u nabopaTopus  paguvo-
M30TOMHOM  AMarHoCTUKM MOCKOBCKOro
Hay4HO-1CCMef0BaTENIbCKOrO  PEHTreHo-
pagnonorMyeckoro UHCTUTyTa MuHucTep-
cTBa 3ApaBooxpaHeHuss PCOPCP) c. 44.
— Radioisotopic scanning of the liver in
lymphogranulomatosis. Zubovsky, G. A.,
Filkova, E. M., Ryazanskaya, G. V., p. 44

NeyeHvie numdorpaHynemaTosa HaTy/1aHOM.
KoHgpaTbesa, A. I1., flopue, HO. . (UHCTK-
TYT 3KCMEPUMEHTANbHOW U KIMHUYECKON
oHkonorun AMH CCCP, Mocksa) Cc.
49. — Natulan treatment of lympho-
granulomatosis. Kondratieva, A. P., Lorie,
Yu. G, p. 49

06 aspobHOM

V3meHeHUs TIIOKOKOPTUKOMAHON (yHKLWN
KOpPbl HAAMOYEYHNKOB Y GO/bHBLIX XPOHU-
YecKUM NUMGONEKO30M MNpU  NeYeHNn
NpejHN30/I0HOM 1 Hepo6onoM. JleoHoBa,
B. H. (Kadegpa thakynbTETCKON Tepanuu
Ka3aHCKOro MeAMLMHCKOrO WHCTUTYTa
um. C. B. Kypawesa) c. 55. — Gluco-
corticoid function in chronic lymphoid
leukemia treated with prednisolone and
nerobol. Leonova, V. N. p. 55

rNVKONN3e  MUENMOUAHBIX

K/IETOK B CBSI3N C BO3MOXHOCTbBIO UCMOSb-

30BaHMA 3TOr0 nokKasaTens A9 WAEHTU-

(hrKaumMn TKaHeBON MPUHALEXHOCTU Ma-

noAnddepeHLMPOBaHHbLIX K/IETOK KPOBW.

CeupHosckuid. A. H. (Jleiiko3onorunyeckas

nabopartopus Benopycckoro Hay4Ho-uc-

C/1efjoBaTe/IbCKOr0 MHCTUTYTa remMartosio-

My W1 nepeveaHua  Kposu) p. 58. —

Aerobic glycolysis of myeloid and lymph-

oid cells: use of this index for identifi-

cation of undifferentiated blood cells.

Svirnovsky, A. L, p. 58

|_|p06l16MbI remMaTtosiormm n nepenmBaHnUa Kposu
(MockBa) 16 (1971) Ne 10

K Bompocy 0 HapylueHun o6MeHa enesa y

60/bHbIX FMMO- 1 annacTUYECKOl aHEMUENA.
Typ6uHa, H. C., Poauna, P. W., Cobonesa,
HO. I'., BoponuHa, A. H., LUnTukosa, M.I".,
PosaHoBa, H. C., ®eTwucos, B. B., Peyk,
B. B., Opnos.l. /1., Nasposa, O. I,
®dpom.A. A, DaiiHwTelH, . 3. (Mema-
TO/IOTUYECKOE OTAENEHMe, K/MHUYeCcKas
nabopartopus, uuTonornyeckas naboparto-
pus, NPOW3BOLCTBEHHO-3KCNEPUMEHTASTb-
Has naboparopus LLeHTpasbHOro WHCTU-
TWUTa rematonoruv v nepenmBaHUs KpPoBM
MwuH3gpasa CCCP, Mockea) ¢ 3. —
Causes of iron metabolism disturbance
in hypo- and aplastic anemia. Turbina,
N. S., Rodina, R. /., Soboleva, Yu. G,
Voronina, A. N., Shitikova, M. G,
Rozanova, N. S., Fetisov, V. V. Reuk,
V. V., Orlov, G. P., Lavrova, O. P., From,
A. A., Fainshtein, F. E., p 3

Cuniepo6nacTo3 Kak mnokasaTe/sb Hapylle-

HVS 06MeHa >Xenesa npy rvno- 1 aniacTu-
yeckoii aHemun. ®eTwucos, B. B., Typ6uHa,
H. C., Co6onesa, tO. . (LiuTonormuyeckas
nabopartopus, remartosiorMyeckas KamHu-
Ka W KNMHU4eckas naboparopus LieHTpans-
HOTO0 MWHCTUTYTa rematofiorv 1 nepenu-
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152 From the International Literature of Haematology

BaHUA kpoBn MwuH3gpasa CCCP, Mocksa)

c. 9. — Sideroblastosis as an index of
disturbed iron metabolism in hypo-
and aplastic anemia, Fetisov, V. V.,

Turbina, N. S., Soboleva, Yu. G., p. 9
O KpWUTEpUU 3PUTPOMOITUYECKOW aKTWB-
HOCTW KOCTHOTrO Mo3ra MTh aHeMUYecKuX
cocToaHmMAX. MocsarnHa E. 1l., PenuHa
®. b. (Fematonornyeckas nabopatopus
Wuctutyta neguatpum  AMH  CCCP,
Mocksa) c¢. 15. — Criterion of bone
marrow erythropoetic activity in anemic
conditions. Mosyagina, E. N., Repina,
F. B, p. 15
Copiep>xaHvie LepynonnasMuHa npu Lyppo-
3ax neyeHW n aHemmax. bapoHuHa, M. A,
3amunin,A.A.,)Kepeb6uos,/1. A., Muxaiinosa,
N. WN. (FemoTepaneBTMYECKas KIMHUKA
LleHTpa/IbHOro MHCTUTYTa remartonorum
1 nepenveaHuna Kposn MwuH3gpasa CCCP,
Mocksa) c. 18. — Coeruloplasmin con-
tent in liver cirrhosis and anemias.
Baronina, M. A., Zamchy, A. A,
Zherebtsov, L. A., Mikhailova, L. I, p. 18
putponoas u cuHTes AHK spuTtponHaHbIMK
KNleTKaMy KOCTHOTO Mo3ra 60/bHbIX Xpo-
HUYECKMN  ANDY3HBIMA  TNOMepyno-
Hetpputamn. Kapumosa I. T., MNOTKMH,
B. . (MponeaesTuueckas TepaneBTUYeC-
Kaa KavHuKa | JIeHWHrpafackoro meau-
LMHCKOro MHCTUTyTa uM. W. M. MaBnosa)
c. 22. — Erythropoiesis and DNA
synthesis by marrow erythroid cells
in chronic diffuse glomerulonephritis.
Karimova, G. T., Plotkin, V. Ya., p. 2
Ponb 3apuTpOUUTOB B peTpakumm KpoBs-
HOro criticTka. KysHuk, b. U., Kpacuk, 9. 4.
(Kathegpa HoOpmanbHOWR  hu3nonoi M 1
Kaheapa hakynbTeTckoin Tepanun YntuH-
CKOro MefIMLIMHCKOrO MHCTUTYTA) C. 25. —

Role of erythrocytes in blood clot
retraction. Kuznik, B. 1., Krasik, Ya
D.p. 25

BrvsHWe nepenvBaHWin  KPOBW  Pas/MUHbIX
CPOKOB XpaHeHWs Ha HEKOTOpble (YHKLK
opraHu3Ma 60fbHbIX  XKene3ogemuumT-
HO aHeMueil. Muxaiinosa, /1. U., PoguHa,
P. L., Waposa, HO. A., y6posuHa, H. A.,
Menuxosa, O. IM., KounHa, E. Il., BaHoBa,
A. H. (FemoTepaneBTUYeCKOoe OTAeneHne
LleHTpanbHOro WHCTUTYTa rematonoruu
1 nepenueaHns Kposn MuHsgpasa CCCP,
Mocksa) c. 29. — Effect of transfusion
of blood stored for various periods in
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JKCneprMeHTa/IbHOoe

patients suffering from iron deficiency ane-

mia. Mikhailova, L. I., Rodina, R. 1.,

Sharova, Yu. A., Dubrovina, N. A,

Melikova, O. P., Kochina, E. N., Ivanova,

A. N. p. 29

n3yyeHne [eicTBUiA
MacCMBHbIX OBMEHHbIX FemMOoTpaHChy3uid.
Ckauunosa, H. H., Pypaes, 4. A., ['nacko,
E. H., JlosuHa, M. C. (LleHTpanbHblii
WHCTUTYT remartonoruvm u nepenvsaHus
KpoBy MwuHMCTEpPCTBA 34paBOOXpPaHeHus
CCCP v VNHCTUTYT cepaeyHo-cocyancToi
xupyprum um. A. H. bakynesa AMH
CCCP, Mocksa) c. 34. — Experimental
study of the action of massive exchange
transfusions. Skachilova, N. N., Rudayev,
Ya. A., Glasko, E. N., Pozina, M. S.,
p. 4

MpUMeHeHWe pUHrep-naKTaTHOro pacTsopa
MpY feYeHN OCTPOIA KPOBOMOTEPU B 3KC-
nepumeHTe. CmwupHosa, L. /1., Ko3suHep,
B. bB., PoseH6epr, . ., Xaiino, I'. B.
(labopaTopus KpoBe3aMeHWUTeNEN 1 (hpak-
LIMOHMPOBaHMA 6e/1KOB KPOBW 1 NaTONOIU-
yecKoii hmsnonorumLieHTpanbHOro NHCTH-
TyTa remaronioruy 1 nepeivBaHns Kposwu
MuH3gpasa CCCP, Mocksa) ¢. 36. —
Use of Ringer-lactate in the treatment
of acute experimental blood loss.
Smirnova, I. L., Koziner, V. 11, Rozenberg,
G. Ya, Khailo, G. V., p. 36

JKCNEPUMEHTA/IbHOE  M3Yy4YeHne MexaHu3Ma
[ieCcTBMA NepenmBaHna KpoBM HathyHKLMO-
HaZlbHOe COCTOSIHME TMeyeHW. Abecapse,
A. W., 3SrHaTawswum, U B. (3kcnepu-
MeHTafbHOe oTfeneHve VHcTUTyTa rema-
TONOMUN U NepennBaHna Kposu MwuHwc-
TepcTBa 34paBoOXpaHeHUs [ Py3MHCKOI
CCP, Téunucu) c. 42. — Effect of blood
transfusion on liver function. Abesadze,
A. l., Egnatashvili, Sh. V., p. 42

MCTOXMMUYECKME  U3MEHEHUS B MEYeHu
nof BNVSHWEM MNOMUTMIIOKMHA. TypeBCKOM,
A. A., Macnakos, [j. A., laroackuii, 4. B.,
LWanaHga, T. N. (Kadegpa rucronormm u
Kathegpa natouanonorum MpogHeHCKoro
MeMLUMHCKOro  WHCTUTYyTa) C. 45, —
Histochemical change in the liver under
the effect of polyflucine. Turevskoy, A. A,
Maslakov, D. A., Lagodsky, Ya. V.,
Shalanda, T. 1., p. 45

MonyyeHve cTaHAapTa apuTponoaTnHa C u
M3yyeHne ero akTMBHOCTW. Myaum, B. WU,
Mockanesa, . T1., Kopeukasa, T. W.,
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MBaHoBa, B. C., PoseH6epr, I'. A. (Jlabopa-
TOpWS KpOBE3aMeHWTeNnein n (pakumoHn-
poBaHWs 6enkos KpoBu K nabopatopus
natogusvonorun  LleHTpanbHOro  WH-
CTUTYTa remartosiormm W nepenvsBaHua
kBpoBM MuH3gpaa CCCP, Mocksa)
c. 48. — Standard erythropoietin C and
its activity. Gudim, V. /., Moskaleva,
G. P., Koretskaya, T. L, lvanova, V. S,
Rozenberg, G. Ya., p. 48

EsanmopelicTBue aktopa XaremaHa ¢ no-
BepxHocTAMU. 3ybampos, [. M., AccagynuHa,
3. 3., Monoga, /1. T. (Kagenpa Guoxummn
Ka3aHCKOro MefULMHCKOTO WHCTUTYTA)
c. 49. — Surface effet of Hageman’s
factor. Zubairov, D. M., Assadulina, Z. Z.,
Popova, L. G, p. 49

HekoTopble BOMPOCHI KOHCEPBUPOBaHWSA KOCT-
HOro Mo3sra € MOAVBUHWUINUPPOINLOHOM
npu temneparype —40°. Mwuxaiinos, B. I".,
WNodhcpe,A. /1. (JTabopaTopus KOHCEPBMPO-
BaHWA TKaHel Y36eK3KOro WHCTUTYTa
remaronorum v nepennBaHnsa Kposu, Tatl-
KeHT) c. 53. — Certain problems of bone
marrow preservation with polyvinylpyrro-
lidone at a temperature of —40°C.
Mikhailov, V. G., Joffe, A. L., p. 53

MpuMeHeHVe — TUNMPYIOLWINX  aHTWUNeKo-
LMTapHbIX CbIBOPOTOK A1 noa6opa fJo-
HOpPOB KOCTHOro mo3ra. Knumosa, K. H.,
NokTes, A. @., Ceposa, /1. 4., LLlabawH, B.

H. , A6gynkagbipos, K. M., Bam, 3. K. (Jla-

6opaTopus 130ceponorum JIeHMHrpagckoro
WHCTUTYTa remMatonorMm u nepenveaHus
Kposu) c¢. 56. — Typing of antileucocytic
sera for the choice of marrow donors.
Klimova, K. N., Loktev, A. /'., Serova, L.
D., Shabalin, V. N., Abdulkadyrov, K. M.,
Bern, E. K., p. 56

Cnyuaid HecthepoLUTapHOIA FeMONNTUYECKOI
aHemMuu, 00YCNOBMEHHON AePULUTOM aK-
TVBHOCTU NWPYBaTKWHA3bl 3PUTPOLIMTOB.
Epmunbyenko, . B., WpenbcoH, /1. U,
Lep6ak, E. M. (Fpynna akag. AMH
CCCP npogp. W. A. Kaccupckoro Ha
6ase LleHTpa/IbHOW KAMHWYECKOR 60/1b-
HuUpl Ne 2 MIMC n MockoBckuii obnacT-
HOW Hay4HO-MCCNefoBaTeNlbCKU  KNMHU-
yeckuii MHCTUTYT) c. 58. — Nonsphero-

cytic haemolytic anaemia caused by
deficient erythrocytic pyruvate kinase
activity.  Ermilchenko, G. V., Idelson,

L. L, Shcherbak, E. M., p. 58
Cnyyaii reMoTpaHC(Y3MOHHOMO LIOKa C re-

MOpparuyeckMm  uaTesom. >KeHueBCKuii,
P. A (Kageppa xwvpypruyeckux 60-
nesHeir CTaBpOMONbLCKOrO MeAMLMHCKOro
nHcTuTyTa) €. 60. — Blood transfusion
shock  with  hemorrhagic diathesis.
Zhenchevsky, R. A., p. 60

3amep u TpaHCNOPTUPOBKA GE/IKOBBIX pac-
TBOPOB B MNPOW3BOACTBE MpenapaTos
Kposu. Ckobenes, J1. W., dpom, A. A,
Muxaiinos, . B. (3kcrnepumeTanbHO-
NpPou3BOACTBeHHas nlabopaTopus  LleHT-
paibHOr0  MHCTUTYTa Trematonorum wu
nepenueaHua Kposu MuH3gpasa CCCP,
Mocksa) c. 61. — Volumetric assessment
of protein solutions and their transporta-
tion in the production of blood prepara-
tions. Skobelev, L. L, From, A. A,
Mikhailov, G. V., p. 61

Mpucnocobnenne K 3amopaxwusartenio ZZ
150/50. NyuieHHoe, H. A., OeHucos, A. B.
(CeBacTononbCckaa CTaHUMA NepennsaHuns
KpoBu) c. 63. — A device for the freezer
ZZ 150/50. Lushchenkov, N. D., Denisov,
A. V, p 63

I'Ipo6neMb| remMartonormn n nepenMBaHUA Kposu

tMocksa) 16 (1971) Ne 11

AHanu3 Teopun nepenMBaHNA KpPOBW aKa-
jemmka A. A. Boromosnbua € nosvumii
[ManeKTMYecKoro matepuanuama. benosa,
A. A. (LleHTpanbHbIA MHCTUTYT FeMaTosno-
rm v nepenvsaHus  Kposu MuH3gpasa
CCCP, Mocksa) c. 3. — Analysis of
academician A. A. Bogomoletz’s theory
of blood transfusion from the aspects
of dialectic materialism. Belova, A. A,
p. 3

Halu onbIT X1pypruyeckoro neyeHus 3aborne-
BaHWi CMUCTEMbl KpOBMW. KapTallescKuid,
H. I, CeHuuno, E. A. (Xupypruyec-
Kas KNMHUKa JIEHWHIpajcKoro MHCTUTYTa
reMatonoruM W MnepenvBaHWA  KpPoBK).
c. 7. — Surgical treatment of haemato-
logic diseases. Kartashevsky, N. G,
Senchilo, E. A, p. 7

My TN CHKEHNS prUCKa CMIEHIKTOMUM MPU Te-
MaTonormyeckunx 3abonesaHnAX. EnudaHos,
H. C., Xypasnes, B. A., MonyaHos O.
WN. (KMpOBCKUIA WMHCTWUTYT remaTtonoruun
1 nepenveaHus kposu) c. 11. — Ways of
reducing the hazard of splenectomy in
hematological diseases. Epifanov, N. S,
Zhuravlev, V. A., Molchanov, Yu. L, p. 11
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K BOMpocy 0 KNWMHWKe, AMarHoCTMKe 1 Tepa-
nuu 6onesHn owe. Mokposckuii, M. W.,
Uena, /1. C. (Xupypruyeckas KIMHuKa
LleHTpa/IbHOro MHCTUTYTa rematonoruu
1 nepenueaHna Kposn MwuH3gpasa CCCP,
Mocksa) c¢. 15. — Clinical picture,
diagnosis and therapy of Gaucher’s
disease. Pokrovsky, P. /., Tseia, L. S.,
p. 15

MpothnnakTUKa 1 neveHne KpoBOTeUeHUIA NPy
0rnepaTuBHbIX BMeLIaTeNbCTBax Y 60/bHbIX
remocunmein. KapasaHos, A. . YMaHCKui,
M. A., OemugTk, M. &, CknapeHkKo,
E. T., 'paHyn KO. N1., CTakoseukas, 3. C.
(KvieBCKWiA  MHCTUTYT  remartofniormm u
nepenvBaHns kposu) c. 19. — Prophy-
laxis and treatment of hemorrhage in
surgical interventions in hemophilics.
Karavanov, A. G., Umansky, M. A,
Demidyuk, P. F., Sklyarenko, E. T.,
Granul, Yu. L., Stakovetskaya, Z. S.,
p, 19

Oco6eHHOCTW remMoKoarynauum y 60onbHbIX,
OMepupoBaHHbLIX B YCNOBUAX WCKYCCTBEH-
HOro KpoBOOOpALLEHUs C  BK/IHOYEHUEM
B COCTaB Mepgy3ata OTMbITbIX 3pPUTPO-
uMTOB. BypakoBckuii, B. W., IndpnaHacKuii,
L. B., Mocnenosa, E. M., Bopobbesa, I'. C.,
[Oopocpeesa, T. //., CamcoHoBa, H. H.
(MHCTUTYT CcepaeyHO-COCYAMCTON  Xupyp-
i AMH CCCP 1 LieHTpanbHbIi NHCTK-
TYT remartofiorum W mnepenmBaHus KpOBK
MwuH3gpasa CCCP, Mocksa) c. 23. —
Peculiarities of hemocoagulation in pa-
tients operated under extracorporeal
circulation with washed erythrocytes.
Burakovsky, V. I., LifUandsky, D. B.
Pospelova, E. P., Vorobyeva, G. S,
Dorofeeva, T. N., Samsonova, N. N.. p. 23
Boripockl nepenvBaHys KpPOBM MPU UCKYCCT-
BEHHOMKpPOBOO6patleHun.Conosbes, .M.,
Pagaveun, . . (McTuTyT TpaHcnnaHTa-
UMM opraHoB u TkaHeh AMH CCCP,
Mocksa) c¢. 27. — Problems of blood
transfusion in  extracorporeal circula-
tion. Soloviov, G. M., Radzivil, G. G.,
p. 27

JleyeHne OCNOXHEHWIA CO CTOPOHbI MOYeK
W Nerkux y 60MbHbIX C TSHKENON TPaBMOW.
3onoTokpbliuHa, E. C. (Jlabopatopwus
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AKTVBHOCTb JernaporeHas nMmQoLmTos B UM-
MyHoreHe3e. Hapuwuccos, P. I1., KaTocosa,
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K sonpocy 0 nonyyeHWn BOLOHepacTBOpU-
MbIX  MPOTEO/IMTUYECKUX  (DEPMEHTOB.
AHTOHSAH, P. K., HuknTeHko, A. A., ®pom,
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News Iltem

International Symposium on Fluorescein Angiography ISFA

President: Prof. Dr. J. Frangois
Secretary: Dr. J. J. De Laey

Ghent, 28 March —L April, 1976

From 28 March till 1 April 1976 outstanding ophthalmologists from all
parts of the world will convene in Ghent, Belgium, to attend the International
Symposium on Fluorescein Angiography.

Main topics of this scientific medical symposium will be fluorescein angio-
graphy of pigment-epithelium, choroid and retinal periphery.

Some sessions will be devoted to instrumentation and techniques, to ocular
hemodynamics - including retinal vein thrombosis —and diabetes. Each session
will be introduced by invited lecturers. Moreover, some 120 papers will be read.

During the Symposium, which is expected to be attended by approximately
300 specialists, scientific and technical exhibitions will be held.

Preparations for the Symposium have been entrusted to an Organizing
Committee, wich is presided by Professors Dr. J. Francois, Professor of Ophthal-
mology at the University of Ghent, Secretary of the Committee is Dr. J. J. De Laey
of the University of Ghent.

Additional information will gladly be given by the Secretariat of the Organiz-
ing Committee, c/o Holland Organizing Centre, 16 Lange Voorhout, The Hague,
the Netherlands.
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Fortschritte der Hamatologie

Zytomorphologie — Serologie — Immunologie — Ha&amostaseologie

Herausgegeben von Prof. Dr. E. PERLTCK, Prof. Dr. W. PLENERT,
Jena, Prof. Dr. O. PROKOP, Berlin, und Prof. Dr. H. STOBBE, Berlin
Band 3: Lymphozytengruppen — Organantikérper — Australia-Antigen
Fibrinogen — Thrombozyten — Blutung
1974. 424 Seiten mit 78 Abbildungen und 44 Tabellen
Leinen 75,-- M «Bestell-Nr. 793 327 0
Dieser Band des international eingefuhrten Standard- und Nachschlagewerks stellt
eine einzigartige Dokumentation wichtiger naturwissenschaftlicher Erkenntnisse
auf den Gebieten der Blutgerinnung, Immunologie und Serologie dar. Es werden
das hochaktuelle Gebiet des Australia-Antigens und der Lymphozytengruppen,
der Gewebsantikdrper und des Fibrinogens monographisch in groRer Ubersicht-
lichkeit abgehandelt. Weitere Beitrdge betreffen die Blutplattchen und die Dif-
ferenzierung von lymphoiden und hé&matopoetischen Organkulturen sowie die
Funktion der Thrombozyten und strukturelle Fragen kapillarer Blutungen.
Zusammenfassungen in englischer, russischer und franzdsischer Sprache.
W eitere Bénde sind vorgesehen

Bestellungen an den Buchhandel erbeten

JOHANN AMBROSIUS BARTH LEIPZIG



Blutvolumen
Eine Ubersicht

Von Doz. Dr. DIETER SCHMIDT, Dresden
1974. 195 Seiten mit 14 Abbildungen und 5 Tabellen
Leinen 54,— M e« Best.-Nr. 793 396 7

Auf Grund experimenteller Untersuchungen und umfangreicher Literaturstudien
zeigt der Autor, dafl dem Blutvolumen als dem wichtigsten zentralen Parameter des
Niederdrucksystems bei der Feststellung einer gegebenen Kreislaufsituation vor-
rangige Bedeutung zukommt. Wahrend im ersten Teil wichtige methodische Fragen
abgehandelt werden, analysiert der Autor im zweiten Teil die physiologischen Be-
ziehungen des Blutvolumens zu den anderen Funktionssystemen und gibt eine
Ubersicht zur Volumenregulation. Im dritten Teil kommen die Veranderungen des
Parameters bei den verschiedenen Erkrankungen des Herz-Kreislauf-Systems, der
Hématopoese, der Atmungs-, Verdauungs- und Ausscheidungsorgane zur Dar-
stellung. Ein Anhang mit Normalwerten der einzelnen Spezies und ein umfassendes
Literaturverzeichnis unterstiitzen die systematisch aufgebaute kritische Ubersicht,
die von grofRen aktuellen Wert ist.

Bestellungen an den Buchhandel erbeten

IOHANN AMBROSIUSBARTH LEIPZIG
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‘D. C. Cress, W. K. Metcalf

Platelet inhibition of human lymphocyte PHA-induced blastoid trans-
formation. Haematologia 9, 3—13 (1975).

The reduced PHA responsiveness of human lymphocytes obtained
from heparinized as compared to defibrinated blood has been shown
to be due to platelet contamination in the former. Inhibition of
blastoid transformation and lymphocyte death is directly related to
the number of platelets added to a culture. Divalent ions partially
reduce this platelet inhibitor phenomenon but do not block it com-
pletely. The “toxic™ platelet components appear to be localized in
the membranes and particulate matter after homogenization and
hard centrifugation. Comparative studies of PHA transformation
must control platelet contamination of the cultures in order to avoid
severe difficulties of interpretation.

V. Kutas, E. Elekes, K. Merétey, L. Kocsar

Effect of phytohaemagglutinin on primary immune response in the rat.
Haematologia 9, 15—20 (1975).

PHA pretreatment if given as a single stimulus exerted a stimulatory
effect on SRBC haemolysin production in rats. If administered
repeatedly, it proved to be immunosuppressive.
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G. Astaldi, G. C. B. Astaldi, U. Topuz, L. Guarina

Lymphocyte immunological patters in leukaemia.
A review. Haematologia 9, 21—33 (1975).

Investigation of the cell S-Ig in acute lymphocytic leukaemia (ALL),
at the onset or relapse of the disease, shows quite marked differences
from patient to patient according to the extent of the immunofluores-
cent-positive cells. They may vary from 0.5 to 25% or more. When
these Ig-positive cells are treated with trypsin and then incubated
“in vitro” for six hours, many of them are no longer Ig-positive, i.e.
they do not synthesize Ig. It might be possible, that the membrane-Ig
observed before trypsinization does not represent true Ig-determinants
of mature B-cells (antibodies attached to leukaemia-specific deter-
minants ?). The extent of these features decrease in remission until
their disappearance. Relationship between the cell immunological
patterns and the treatment response in ALL could exist. In a group
of ALL-patients under the same treatment, that is, vincristine and
prednisone, the correlation between the course of the disease after
the above-mentioned therapy showed quick and complete remission
in patients with low percentage of Ig-positive cells (below 10%) and
poor improvement (often without complete remission) in patients
with higher percentage of Ig-positive cells. Among the most important
B-lymphocyte abnormalities in chronic lymphocytic leukaemia
(CLL) are the following: (a) fluorescence intensity may vary not only
from patient to patient, but also from cell to cell in the same patient;
(b) the Fc-receptor can be lacking; (c) the C3b-receptor is not always
present or it is from 2 to 20-folds less frequent than the C3d-receptor,
whereas normal human lymphocytes do not show any outstanding
differences between the number of EAC rosette-forming cells either
when tested with mouse complement (C3d-receptor or with human
complement C3b-receptor); (d) the traffic capacity of peripheral-
blood B-lymphocytes in CLL is quite defective. Results of the obser-
vations in lymphocytes in CLL, taken as a whole, suggest that CLL
is in general given by the expansion of an abnormal clone of cells of
B origin, arrested in their maturative development, non-responsive
to the mitogen stimulation, accumulating in the peripheral-blood for
a traffic deficiency. On the contrary, the T-cell class is apparently
normal, and the T-cell extent in CLL-peripheral blood can be even
greater than normal when taken as absolute value.
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T. Révész, R. Szigeti, D. Schuler

Rosette formation in acute lymphoid leukaemia.
Haematologia 9, 35—38 (1975).

The capacity of leukaemic lymphoblasts and remission lymphocytes,
obtained from 40 children with acute lymphoid leukaemia, to form
sheep red blood cell rosettes was investigated. Lymphoblasts isolated
from the peripheral blood of the patients prior to antileukaemic
treatment showed greatly reduced numbers of rosette-forming cells
as compared to controls (4.6% wvs. 27.59%). The ratio of rosette-
forming cells during intensive induction chemotherapy was still
significantly lower than the control value (15.7%), while after the
achievement of complete remission the number of RFC approximated
the normal value (22.5%). The presence of leukaemic serum had no
significant effect on the number of RFC.

A. Ledvey, B. Fekete, Gy. Szegedi

Detection in serum of antilymphocyte-globulin administered in form
of eye-drops. Haematologia 9, 39—41 (1975).

Rosette inhibition tests indicated that similarly as in previous animal
experiments, anti-human lymphocytes horse globulin (AHLG) ad-
ministered in the form of eye-drops entered the systemic blood
circulation in man. In the eye into which the AHLG is administered,
it is expected to exert a local immunosuppressive effect.

J. Brocteur, C. Frangois-Gérard, A. André, M. Radermecker,
M. Bruwier, J. Salmon

Immunization against avian proteins. Haematologia 9, 43—47 (1975).

A study of sera of pigeon breeders showed a higher ratio of antibodies
with an anti-P; specificity in those who show clinical signs of allergic
origin. By absorption of anti-P; antibodies it was revealed that there
exist in the cells, serum and excrement of pigeons, substances with
antigenic properties similar to those of human P, antigen. Pigeon
breeders, and particularly those who show clinical signs of allergy,
possess also other antibodies which precipitate specific antigens
of pigeon serum.
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R. Ben Dawson, W. F. Kocholaty, R. Camp, D. Crater, T. J.
Ellis, W. Spurlock, T. A. Billings, E. B. Ledford

Hemoglobin function in stored blood. XII1. A citrate-adenine preservative
with optimal pH to maintain red cell 2,3-DPG (function) and ATP
(viability). Haematologia 9, 49—57 (1975).

Increasing pH by a 0.5 increment over the commonly used preser-
vative, acid-citrate-dextrose with adenine (ACD-Ad), results in a
significant improvement in 2,3-DPG, with no significant loss in con-
centrations which equaled those of the low pH preservatives, 5.0
and 5.5, from the 21st to the 42nd day of storage. A citrate-adenine
preservative, with pH between 5.5 and 6.0, would seem to be optimal
for maintenance of hemoglobin function and red cell viability, as
determined by measurements of 2,3-DPG and ATP concentrations.

M. Lazewska, B. Saganek, Z. Wojtowicz, M. Jézwik, M. Bielecki

Erythropoiesis inhibitor in a patient with hereditary spherocytosis.
Haematologia 9, 59—63 (1975).

The studies dealt with the effect of plasma of a patient with con-
genital hemolytic anaemia on the erythropoiesis in mice. The materials
included the plasma from the patient before and after splenectomy
and the spleen homogenate and the spleen subcellular fractions. The
effect of the materials was evaluated with the amount of the *°Fe
taken up by the erythrocytes of the mice. The erythropoiesis was
found to be inhibited by the plasma before splenectomy and by the
spleen homogenate and its subcellular fractions. The inhibition was
the highest in cases when the mice were given the spleen homogenates
previously incubated with plasma of healthy persons.

M. Djaldetti, P. Fishman, H. Bessler, E. van der Lijn

Corticosteroid effect of eosinophils in vitro: Ultrastructural studies.
Haematologia 9, 65—72 (1975).

The effect of corticosteroid, ultracortene and ACTH, on the eosino-
philic cells of a patient with hypereosinophilic syndrome was studied
in vitro. Both drugs caused marked decrease of the number of the
specific granules, disappearance of their surrounding membrane and
almost complete destruction of their crystals. In addition, vacuoli-
sation of the cytoplasm, swelling of the mitochondria and distortion
of their cristae were found. Incubation of the eosinophils with the
antihistaminic drug mepyramine, did not produce ultrastructural
alterations.
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B. Leszko, S. Pawelski
Renal function in polycythaemia. Haematologia 9, 73—78 (1975).

In 23 patients with polycythaemia vera and symptomatic erythro-
cytosis, glomerular filtration rate and ruine concentration ability
Tey,o X 100 Cogp X 100
GFR 7 GFR
termined under conditions of antidiuresis. The restriction of fluid
intake caused a significant reduction of GFR and modified the
osmotic function of the kidneys. The results were similar in both
types of polycythaemia.

were de-
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G. Nagy, I. Dezs6, M. Varsdnyi

Iron metabolism in polycythaemia rubra vera and secondary poly-
cythaemia. Haematologia 9, 79—84 (1975).

Serum iron concentration, serum iron binding capacity and saturation
coefficient were assayed in polycythaemia rubra vera and secondary
polyglobulia. In the exacerbation stage of polycythaemia rubra,
significantly lower Se Fe and SC values were found while in the re-
mission stage and in secondary polyglobulias these values did not
differ from those of the normal controls.

B. I. Kuznik, Ja. D. Krasik, P. D. Pradun
Effects of erythrocytes on fibrinolysis. Haematologia 9, 85—96 (1975).

The effect of destroyed and washed intact erythrocytes of normal
subjects and patients with various haematological diseases was
studied on the fibrinolytic activity of whole blood and plasma.
Intact erythrocytes of normal and sick subjects inhibited dissolution
of the clot; haemolyzed erythrocytes accelerated lysis of the euglobu-
lin clot. Studies on fibrin films revealed in the erythrocytes of normal
subjects the presence of a plasminogen activator in the fluid fraction
and an inhibitor of activation in the stroma. Correlation analysis
allowed to establish connections between the number of erythrocytes
and the fibrinolytic activity of blood. The ‘erythrocytes thus are
affecting the process of fibrinolysis.
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V. Brabec, V. Sebestik

Blood volume changes in iihypersplenic™ rats.
Haematologia 9, 97—102 (1975).

Blood volume in ‘““hypersplenic” and normal rats was assessed by a
simultaneous measurement of erythrocyte and plasma volumes by
means of %°Fe-labelled erythrocytes and '3!I-labelled human serum
albumin, respectively. The ‘‘hypersplenic’’ condition was induced by
prolonged intraperitoneal application of methylcellulose. Mean
blood volume in normal rats was 6.3 ml/100 g body weight, the
venous haematocrit being 489%. Mean blood volume in ‘‘hyper-
splenic” rats was 7.5 ml/100 g body weight, and the venous haemato-
crit lower by 22 9% than in normal animals. Compared with normal
animals, the erythrocyte volume in ‘‘hypersplenic’ rats was lower by
159 only. Plasma volume in ““hypersplenic” rats exceeded the com-
pensation in response to the reduction in erythrocyte mass. In ad-
dition to haemolysis, haemodilution due to plasma expansion seemed
to be responsible for the anaemia in ‘“hypersplenic” rats.

W. L. LaBaw
Auto-hypnosis in haemophilia. Haematologia 9, 103—110 (1975).

A pilot study to determine the use of adjunctive trance therapy in the
treatment of haemophiliacs has been carried out. Over a period of
forty months, twenty randomly selected males were assigned to a
control and an experimental group. All received due haematologic
care. The ten patients in the experimental group utilized medical

‘hypnosis as well, in group suggestive sessions to train and sustain

them, but primarily in self-induced trance states. Results were com-
pared at intervals on the basis of the amount of transfused blood and
blood products. This provided an objective measure of the efficacy
of trance therapy. Statistical analysis of the data confirmed the
clinical observation of a greater improvement among patients in
the experimental group.
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Haematologia 9 (3—4), pp. 179—193 (1975)

The Fine Structure of Haemopoiesis
in the Human Fetal Liver

Il. Origin and Differentiation of the Megakaryocyte

A. D. Hoyes, D. J. R iches, B . H Martin

Department of Anatomy, St. Mary’s Hospital Medical School, London, England
(Received May 14, 1974)

The differentiation of the megakaryocyte was studied at the ultrastructural level
in the liver of human fetuses of between 49 and 134 mm crown-rump length. The
development of the cells was traced from lymphoid elements with the features of
haemopoietic stem cells and was divided on the basis of nuclear morphology into
three stages. Granule formation commenced during the first stage and demarcation
membranes could be demonstrated in the perinuclear cytoplasm early in the second
stage. Late stage 2 cells often contained more than one nucleus, and the possibility
that this was due to cellular fusion is discussed. The third stage was characterized
by the appearance of cytoplasmic zoning and by the gradual extension of the demar-
cation system throughout the cytoplasm. There was evidence that the demarcation
membranes were initially formed directly from the Golgi apparatus, but that their
further development was due to the incorporation of elements of the agranular endo-
plasmic reticulum. The surface projections associated with platelet release were ob-
served only in fully developed cells, and the formation of a zone of clear cytoplasm at
the periphery was related to events occurring during the later stages of platelet release.

Introduction

Although previous ultrastructural studies of the human megakaryocyte
[3, 8,9, 10, 19, 20, 33, 37, 43, 44] have confirmed its close morphological similarity
to the cells formed in the haemopoietic tissues of other mammals, there is only a
limited amount of information on the changes in the fine structure of this cell
during the various stages in its differentiation. The ultrastructure of the immature
cell has not been clearly established, and the identity of its immediate precursor
is open to question. Many of the cells previously identified as precursors of the
megakaryocyte are indistinguishable from haemocytoblasts, and the dense cored
vesicles which occur near the Golgi apparatus of such cells have been equated
with the specific granules of the megakaryocyte [43]. There are, however, signifi-
cant differences between these vesicles and megakaryocyte granules, and their
occurrence in considerable numbers in the proerythroblast [18, 36] indicates that
they are a normal component of the developing red cell. Specific granules and
elements of the platelet demarcation system have also been demonstrated in cells
which are otherwise much less mature than the typical haemocytoblast [28, 44],
and there is recent experimental evidence for the formation of the various types of
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blood cell from mononuclear elements which are essentially lymphoid in appear-
ance [7, 23, 32, 39]. Cells similar to those defined by van Bekkum et al. [39] and
Rubinstein and Trobaugh [32] as haemopoietic stem cells are not uncommon in
the human fetal liver, and our recent observations on the formation and contri-
bution of such cells to the production of the hepatic red cells [18] have now been
extended to include a further study of the origin and early development of the
megakaryocytes formed in this organ.

Materials and Methods

Twelve human fetuses with crown-rump lengths of between 49 and 134 mm
were perfused through the umbilical vessels with 2% glutaraldehyde in cacodylate
buffer [15] approximately 30 minutes after their removal from the uterus at
therapeutic abortion. Thin slices of liver were then removed and immersed in
fresh fixative. After a total period of fixation of one hour, small blocks cut from
the slices were post-fixed in buffered osmium tetroxide [25], dehydrated in ethyl
alcohol and embedded in TAAB resin. Ultrathin sections cut on a Porter-Blum
ultramicrotome were mounted on uncoated grids and stained with lead citrate [31]
before being examined in a Siemens Elmiskop 1 or Philips EM 300 electron
microscope.

Buffy coat cells from the centrifuged blood of a 120 mm fetus were fixed
for 15 minutes in glutaraldehyde and then processed in the same way as the other
specimens.

Results

Although mature cells are more common in the material from the older
fetuses, megakaryocytes in various stages of development are present in all of the
specimens. Extrasinusoidal cells are also occasionally piesent in the older fetuses,
but the majority are situated in the lumen of small sinusoids. Although the
quality of preservation of the megakaryocytes is less satisfactory than that of the
other cells in the liver, the changes attributable to fixation consist mainly of di-
latation of the mitochondria (Fig. 3). There is also occasionally dilatation of the
cisternae of the Golgi apparatus (Fig. 1), but no evidence of the presence of the
chains of vesicles described by De Marsh et al. [6] and Yamada [42] and con-
sidered by Behnke [1]to be derived from fragmentation of elements of the platelet
demarcation system. The differentiation of the megakaryocytes is accompanied by
a progressive increase in the number of dense cored vesicles in the cytoplasm, and
can be divided on the basis of the associated changes in nuclear morphology into
three stages. In the first stage, the nuclei resemble those of the lymphoid elements
recently categorized as haemopoietic stem cells [18]; during the second stage,
they assume the features associated with active protein synthesis, and in the third
stage the nuclei become irregular and there is a progressive increase in the degree
of condensation of the chromatin.
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Stem cells

These cells are often situated in the lumen of small sinusoids. Their nucleo-
cytoplasmic ratio is high, and their slightly indented nuclei contain large amounts
of condensed chromatin (Fig. 1). Small villous or club-like processes often project
from the plasma membrane and centrioles can be seen near the small Golgi

Fig. 1. Intrahepatic stem cell, n, nucleus; pr, process from surface; c, centriole; g, Golgi
apparatus; mt, mitochondria. Fetus CR 55 mm. X 18,000

apparatus (Fig. 1). Other organelles are few, and include only occasional clear
vesicles and scattered ribosomes and small mitochondria.

Megakaryocytes

Stage 1 cells are little larger than stem cells (Fig. 2). Their nuclei are also
indented and contain large amounts of condensed chromatin (Fig. 2). The plasma
membrane is less regular than that of the stem cell, and the villous projections
from the surface are more prominent (Fig. 2). The projections are occupied by fine
filamentous material and a thin layer of similar material is present immediately
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beneath the plasma membrane. Centrioles are still frequently present in the
cytoplasm, but the Golgi apparatus is larger than that of the stem cell. Cyto-
plasmic vesicles are also more numerous, and some contain a dense core. This is
generally of uniform electron density, but differs from that of the haemocytoblast
vesicle in that it is separated from the bounding membrane by a distinct interval
(Fig. 2). Polysomes are fairly common and accumulations of ribosomes are often
evident near the nuclear membrane (Fig. 2). The cells are also characterized by
occasional elongated sacs of granular endoplasmic reticulum and small groups
of large mitochondria (Fig. 2).

Fig. 2. Stage 1 megakaryocyte, n, nucleus; pr, projection from surface; dv, dense cored
vesicle; rp, polysomes; r, single ribosomes; ger, granular endoplasmic reticulum; mt, mito-
chondria. Fetus CR 110 mm. x 13,000

The nuclei of stage 2 cells are ovoid or round in section and there is only
slight peripheral condensation of the chromatin (Fig. 3). The nucleolus is larger
and better developed than that of the stage 1 cell and centrioles are no longer
apparent in the cytoplasm. Early stage 2 cells are mononuclear and the villous
projections from the surface are numerous. The projections often form elongated
folds not unlike those described in the immature rat megakaryocyte [22], but are
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typically distributed at random over the surface of the cell (Fig. 3). Filamentous
material is still evident in these structures, but is no longer visible as a continuous
layer beneath the plasma membrane. The Golgi apparatus is large and numerous
small coated and uncoated vesicles now occur in the region of this structure
(Fig. 4). Many of the vesicles contain material of low electron density and theie is
often evidence of their fusion with one another. Coated vesicles and somewhat
larger clear vesicles and small vacuoles are distributed throughout the cytoplasm.
The dense cored vesicles are also widely dispersed in the cells (Fig. 3): most of the

Fig. 3. Early stage 2 megakaryocyte, n, nucleus; pr, villous projections from surface; dv,
dense cored vesicles; rp, polysomes; ger, granular endoplasmic reticulum; mt, mitochondria;
dm, demarcation membranes. Fetus CR 55 mm. x 11,000
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vesicles still contain a peripheial clear area (Figs 4 —6), and many now possess the
highly electron dense nucleoid of the mature megakaryocyte granule (Figs 5, 6).
Stage 2 cells also contain numerous polysomes and considerable amounts
of granular endoplasmic reticulum (Fig. 3). The sacs of the reticulum typically
occur in groups (Fig. 3) and often communicate with short sacs of agranular endo-
plasmic reticulum. The mitochondria are much more numerous than in the stage

Fig. 4. Golgi region of a stage 2 cell. A Fig. 5. Fibrillar material (m) in the peri-
membranous structure resembling a de- nuclear cytoplasm of an early stage 2 cell,
marcation membrane (arrow) is in com- dv, dense cored vesicles; me, microtubule;
munication with the apparatus (g). dv, aer, agranular endoplasmic reticulum. Fetus
dense cored vesicle. Fetus CR 49 mm. CR 49 mm. x 26,500

X 30,000

1cell and form the groups demonstrated in the immature rat megakaryocyte [11]
(Fig. 3). Deposits of dense fibrillar material are frequently evident in the peri-
nuclear cytoplasm, and both microtubules and sacs of agranular endoplasmic
reticulum are closely associated with these structures (Fig. 5).

Platelet demarcation membranes are also evident in the cytoplasm of the
early stage 2 cell (Fig. 3). Some are situated near the Golgi apparatus, and struc-
tures which closely resemble the membranes can occasionally be seen in com-
munication with the Golgi cisternae (Fig. 4). There is, however, no evidence of the
communication of the membranes with the plasma membrane and the majority

Haematologia 9, 1975



A. D. Hoyes, D. J. Riches et al.: Fine structure of liver 185

are embedded in the perinuclear deposits of fibrillar material (Fig. 6). The sacs of
agranular endoplasmic reticulum which are present in these regions of the cell are
often closely related to the membranes (Fig. 6) and sometimes appear to be in the
process of fusing with them. At this stage in the development of the cells, clear and
coated vesicles occur in close proximity to the membranes only in the region of the
Golgi apparatus. Dense-cored vesicles are, however, often visible near the mem-

Fig. 6. Demarcation membranes (dm) em- Fig. 7. Dilated demarcation membranes
bedded in fibrillar material (m) in the peri- (dm) containing dense material in an extra-
nuclear cytoplasm of an early stage 2 cell, sinusoidal megakaryocyte. Fetus CR 115
dv, dense cored vesicles; aer, agranular mm. x 39,000

endoplasmic reticulum. Fetus CR 49 mm

branes, and in the occasional extrasinusoidal cells present in the older fetuses the
membranes often contain material not unlike that present in the vesicles (Fig. 7).

Late stage 2 cells often contain two nuclei (Fig. 8), and in occasional cells
three nuclei are present. The cells are often highly irregular in shape (Fig. 8) and
there is a tendency for the individual organelles to be concentrated in focal areas
of the cytoplasm.

The changes in nuclear morphology which occur in the stage 3 cell are
accompanied by a marked reduction in the prominence and degree of development
of the nucleolus. Early stage 3 cells are characterized by the cytoplasmic zoning
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which has been described in most other ultrastructural studies of the megakaryo-
cyte. The peripheral zone is initially extensive and contains numerous polysomes.
The intermediate zone is occupied by the demarcation membranes and their
associated deposits of fibrillar material, microtubules and agranular endoplasmic
reticulum, and the central zone contains the much enlarged and skein-like Golgi

Fig. 8 Late stage 2 megakaryocyte with two nuclei. Fetus CR 55 mm. x 5,500

apparatus and numerous small vesicles. Much of the granular endoplasmic
reticulum is situated in the perinuclear cytoplasm and the mitochondria and dense
cored vesicles are distributed throughout the central and intermediate zones.

The establishment of cytoplasmic zoning in the cells is followed by a pro-
gressive increase in the degree of development of the demarcation membranes,
and in the proportion of the cytoplasm occupied by the intermediate zone. The
extension of the membranes towards the surface of the cell is generally preceded
by the appearance of deposits of fibrillar material in the marginal cytoplasm
(Fig. 9). There is at the same time a marked increase in the degree of irregularity
of the membranes and branching is common. The membranes gradually become
separated from one another and the ribosomes and small coated and uncoated
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vesicles are dispersed between them (Fig. 9). The coated vesicles can often be seen
attached to sacs of endoplasmic reticulum, but the frequent communication of
the vesicles with the demarcation membranes which was described by Behnke [1]
has not been observed. The close relationship between the agranular endoplasmic
reticulum and the membranes established in the stage 2 cell is, however, main-

Fig. 9. Peripheral cytoplasm of a stage 3 cell, m, fibrillar material ; dm, demarcation membranes;
r, ribosomes; cv, coated vesicles; aer, agranular endoplasmic reticulum. Fetus CR 49 mm.
X 27,500

tained throughout this period of development (Fig. 9), and especially in the
region of the Golgi apparatus, the sacs of the reticulum still frequently com-
municate with the membranes.

In the mature stage 3 cell, the demarcation membranes form an anasto-
mosing network which occupies almost the whole ofthe cytoplasm. The membranes
can often be seen to communicate with the plasma membrane, and large pseudo-
podial processes project from at least part of the surface of the cell. Considerable
amounts of fibrillai material and numerous microtubules are interspersed between
the demarcation membranes, and the various types of vesicle present in the cells
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are also fairly evenly distributed between these structures. A distinct central zone
is no longer evident and the Golgi apparatus is often difficult to demonstrate.
There is also a considerable reduction in the number of ribosomes in the cells,
and the sacs of both the granular and agranular endoplasmic reticulum are dilated.

Fig. 10. Nucleated residuum of an effete megakaryocyte, mt, mitochondria; dv, dense cored
vesicle; dm, dilated demarcation membranes. Fetus CR 55 mm. x 15,000

In some of the cells with pseudopodial projections, a thick zone of finely
fibrillar cytoplasm is present at the periphery and the organelles are concentrated
in an area of dense cytoplasm around the nucleus. The nucleated residua of ex-
hausted megakaryocytes are also characterized by a dense cytoplasm and contain
few organelles other than scattered mitochondria, occasional dense cored vesicles
and dilated demarcation membranes (Fig. 10).

Platelets

The platelets present in the liver and the buffy coat of the one specimen in
which it was prepared for electron microscopy are irregular in shape, but are
otherwise similai to adult platelets. They contain dense cored vesicles and clear
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vesicles and vacuoles, small mitochondria and aggregates of filaments and micro-
tubules. Small amounts of glycogen are often present and although components
of the dense tubular system are rarely visible, the membrane infoldings which
form the open canalicular system can often be seen.

Discussion

Although a lymphocytic origin of the megakaryocyte was proposed by
Howell [17] and is consistent with recent opinion on the nature of the haemo-
poietic stem cell, small mononuclear cells similar to those classified as stage 1
megakaryocytes have not been previously demonstrated at the ultrastructural
level. Such cells already contain dense cored vesicles and are characterized by the
incipient development of many of the other distinctive features of the stage 2 cell,
but are much less mature than the cells identified as early precursors of the mega-
karyocyte in previous ultrastructural studies of the bone marrow, spleen and fetal
liver [1, 11, 22, 38, 43, 44]. They are also clearly distinguishable from haemocyto-
blasts, but possess the nuclear and other features of the cells categorized as
haemopoietic stem cells, and probably share with at least some of the red cells
formed in the livei [18] a common origin from these elements.

The changes in nuclear morphology which characterize the second stage in
the differentiation of the cells can be correlated with a marked increase in the
number of cytoplasmic polysomes. Mononuclear stage 2 cells can sometimes be
confused with early haemocytoblasts, but contain the large groups of mitochondria
recently observed in the splenic megakaryocyte [11]and much larger amounts of
granular endoplasmic reticulum. There are also significant differences in the fine
structure and distribution of the dense cored vesicles in the two types of cell,
and many of the megakaryocytes already contain platelet demarcation membranes.

Although the findings of most previous ultrastructural studies of the mam-
malian megakaryocyte are consistent with the intiacellular development of the
demarcation membranes, there is evidence from a recent study in the rat that, in
this species, the membranes are formed from foci of surface membrane folding
which gradually become incorporated into the cytoplasm [22]. The elongated
folds which project from the developing human megakaryocyte probably cor-
respond to those observed in the rat, but are typically distributed at random over
the surface of the cell. The demarcation membranes are also initially concentrated
in the perinuclear cytoplasm, and there is evidence of their frequent communication
with the plasma membrane only at a much later stage in the differentiation of
the cells.

The classic hypothesis of the formation of the demarcation membranes from
aggregates of cytoplasmic vesicles has recently been questioned [1, 11], and our
failure to demonstrate the chains of vesicles described by Yamada [42] is in
accord with the view that such appearances are due to the fragmentation of pre-
existing membranes during processing. The frequent communication of coated
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vesicles with the demarcation membranes reported by Behnke [1] has not been
observed in our material, and there is a close and consistent relationship only
between the dense cored vesicles and the membranes. There is, however, no direct
evidence of the fusion of the vesicles with these structures, and although the
occurrence of dense material in the membranes of the occasional extrasinusoidal
cells present in the older specimens is suggestive of such a process, this is clearly
an atypical phenomenon, and is almost certainly related to the development in the
cells of the degeneration which has been observed in somewhat older fetuses with
the light microscope [14]. Small vesicles similar to those associated with the Golgi
apparatus have also been implicated in the transport of materials from the appara-
tus to the demarcation membranes [11], but have been seen to communicate only
with one another, and are probably mainly involved in the formation of the dense
cored vesicles [12, 16, 20, 42, 43]. Demarcation membranes are, nevertheless,
often closely related to the Golgi apparatus, and the occasional occurrence of
membranous structures in communication with the Golgi cisternae which has
been observed during the second stage in the development of the cells is sug-
gestive of their initial formation from this structure.

The deposits of fibrillar material which appear in the perinuclear cytoplasm
in the early stage 2 cell probably correspond to those recently demonstrated in
the immature myeloid megakaryocyte [28, 44]. In the fetal cell, microtubules are
consistently related to the deposits, and it is possible that, as in the platelet [40],
and cells such as the neuron [30], the material contributes to the formation of
these structures. The demarcation membranes rapidly become embedded in the
fibrillar material, and the development of this association is accompanied by the
appearance of a close relationship between the membranes and sacs of agranular
endoplasmic reticulum. A role of the reticulum in the formation of the demar-
cation membranes has been proposed on a number of occasions [4, 16, 26, 34]
and the not infrequent occurrence of communications between the sacs and the
membranes suggests that the further development of the demarcation system in
the human fetal cell is mainly due to the progressive incorporation of elements of
the reticulum into the membranes.

The condensation of the nuclear chromatin which occurs during the third
stage in the differentiation of the cells is preceded by the appearance in at least a
proportion of more than one nucleus. Although previous studies of the number of
nuclei and the amount of DNA in the myeloid cell [5 13, 24, 27, 28] have sup-
ported the hypothesis that the development of polyploidy in the megakaryocyte is
due to the repeated synchronous endomitosis, there is evidence from a recent
study of the splenic cell [35] that it also derives, at least in part, from cellular
fusion. The ploidy of the fetal hepatic megakaryocyte and its capacity for mitotic
activity have still to be established, but the differentiation of at least the majority
of the cells in the lumen of small sinusoids clearly provides them with a suitable
environment within which fusion can occur. The early development of a thin
layer of fibrillar material beneath the plasma membrane and of elongated folds
from the surface may also be related to their acquisition by the cells of a limited
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capacity for amoeboid movement, and the marked irregularity and focal aggre-
gation of the organelles of the late stage 2 cell is possibly an indication of recent
cellular fusion. The limitation in the number of cells available for fusion imposed
by the partition of the available stem cells between the large number of sinusoids
formed in the liver during its period of hemopoietic activity and by the early
release of many of the cells into the circulation may also be partly responsible for
the occurrence of no more than three nuclei in the hepatic megakaryocyte [14].

The morphology of the stage 3 cell is similar to that of the megakaryocytes
described in most previous ultrastructural studies of the bone marrow, spleen
and fetal liver, and the changes in the fine structure of the cells during this period
correspond to those reported by Jean et al. [19] in the human myeloid cell. The
exact stage in their development at which the cells assume a capacity for platelet
production is still open to doubt [44] but it is significant that the surface pro-
jections associated with platelet release [2, 4, 21, 41] are normally apparent only
in cells in which the demarcation system fills the cytoplasm and there is a marked
reduction in the number of ribosomes. The formation of the thick zone of clear
cytoplasm which can be seen at the periphery of some of the cells with such pro-
jections has been regarded as a degenerative phenomenon [29, 38] or an artefact
of fixation [2], but the occurrence of a similar degree of cytoplasmic condensation
in the effete cell to that observed in the perinuclear area of cells possessing such
a zone suggests that its formation is due to a major alteration in cytoplasmic
organisation during the later stages of platelet release.

*

The authors are indebted to Professor K. A. Porter of the Department of Histopathol-
ogy and Experimental Pathology, St. Mary’s Hospital Medical School, for the use, during
part of this investigation, of the Philips electron microscope provided by the Wates Foundation.
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The recovery of the rabbit bone-marrow from anaemia was investigated during
an eight-day period of daily punctures of the tibiae after six days of phenylhydrazine
treatment. A maximum of erythroid (range, 37.1 to 44.0 %) and a minimum of leukoid
cells (range, 8.4 to 13.4%) was observed on the fifth day of recovery. The rest, about
50 % cells were reticulum cells. Signs of recovery were observed in peripheral blood as
soon as on the first day after phenylhydrazine treatment. This led to the assumption
that the tibiae became repopulated with active erythropoietic cells during anaemia,
and that the reticulum cells might play a role as erythroid precursors in this process.

Investigation of the metabolic and physiological characteristics of bone-
marrow cells is limited by the fact that the population obtained under normal con-
ditions is heterogeneous, consisting of cells at different stages of maturation.
Therefore, several investigators have attempted to induce a predominance of a
certain cell form by pretreatment of the animals used as source of the haemopoietic
tissue [1—3].

A simple way to obtain a high percentage of erythroid cells is to induce
erythropoiesis by anaemia. This induction is caused by the increase of the endog-
enous e ythropoietin level as an answer to hypoxia. Lingrel [1] reported an
enrichment to about 85% of erythroid cells, more than half of them late erythroid
forms, in the bone-marrow of rabbits on the third day of recovery from anaemia
induced by phenylhydrazine. Hershko et al. [3, 4] subjected rabbits to blood loss
combined with actinomycin D treatment to obtain a predominance of early
erythroid cells.

In the present work, we have investigated the different cell lines of the bone-
marrow of 5 rabbits during an eight-day recovery period after phenylhydrazine
induced anaemia.

* Central Institute of Molecular Biology of the Academy of Sciences of the GDR,
Department of Bioregulation.

Abbreviations: PCV Packed cell volume; MCHC Mean corpuscular haemoglobin
concentration; RNA Ribonucleic acid.
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Material and methods

Rabbits of both sexes and of no definite breed, with a body weight between
2.5 and 3.2 kg were injected with phenylhydrazine hydrochloride on six con-
secutive days starting with 10 mg per kg body weight on the first day and with
reduced doses, according to the effect of treatment on packed cell volume (PCV)
in peripheral blood on the following days. PCVs between 10 and 20% as estimated
in capillaries centrifuged in a Janetzky centrifuge (TH 11) at 18,500 g/2 min are
shown in Table 1 together with the total dose of phenylhydrazine. The haemo-

Table 1

PCV in 5 rabbits during six-day phenylhydrazine treatment and recovery period
(Symbols above columns represent the same animals as in Fig. 4)

Body weight n 0 m] . A

(kg) 25 26 26 31 30
Total dose of

phenylhydrazine 395 455 413 413 21

(mg/kg)

Day of ex- Phenylhydrazine

periment treatment
1 1 40.0 41.0 30.0 37.0 30.0
2. 2 320 36.0 27.0 315 28.0
3. 3 20.0 315 17.0 22.0 195
4, 4 17.0  27.0 175 195 115
5. 5 140 200 17.0 145 10.0
6. 6 15.0 220 16.5 14.5 12.5
Recovery period Packed
7. 1R 16.6 21.0 16.0 12.0 136 cell volumes
8. 2R 21.0 275 18.6  14.0 143 (PCV) [%]
9. 3R 25.0 285 19.3 22.0 220
10. 4R 32.0 31.0 23.0 23.0 30.0
11. 5R 33.0 294  26.0 275  28.0
12. 6R 34.0 28.0 22.8 30.0
13. 7R 31.0 34.0 31.0
14. 8R 39.0 320 32.0
15. 9R 39.5  34.0 26.0

globin content in the peripheral blood was determined by a modification of the
cyanmethaemoglobin method of Drabkin [5]. Reticulocytes were stained with bril-
liantcresyl blue and counted per 1000 cells. Bone-marrow was obtained from each
animal on the first 5 to 8 days of the recovery period from the proximal third of
the tibia. After local procaine anaesthesia and incising the skin and connective
tissue covering the inner anterior part of the tibia a hole was bored by means of a
dentist drill and the bone-marrow was aspirated by a Sl syringe. Every day a new
hole was bored alternating the legs from day to day. This method is essentially the
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same as used by Fleischer [6] with the exception that we applied local instead of
general anaesthesia.

In a separate experiment, bone-marrow from the tibia, femur and humerus
of 4 animals treated with phenylhydrazine in the above described manner and
killed on the 5th day of recovery was flushed from the bones with BSG solution
(buffered saline glucose: 37.4 mM Na2HPO,/KH2POt-bufFer pH 7.4, 117 mM
NaCl, 11.2 mM glucose) containing 5 I.U. heparin/ml. All procedures were per-
formed at 4°C. To obtain a single cell suspension, the pooled marrow of each
animal was passed separately through two stainless steel sieves, the first with a
mesh diameter of 0.2 mm, the second with one of 0.16 mm. Bone-marrow smears
were obtained from the middle of the tibia of each animal immediately after
opening this bone and from the pooled bone-marrow single cell suspension of
each animal after pelleting their cells at 3000 g for 10 min.

The bone-marrow smears after drying for 24 hrs were stained with May —
Griinwald —Giemsa.

Results

Packed cell volume, MCHC and reticulocyte count
in the peripheral blood

The initial value for PCY of the 5 animals varied between 40 and 30%
(Table 1). Phenylhydrazine treatment caused its decrease to between 10 and 20%
on the 5th to 7th day after starting the experiment. The older animals Nos. 4 and
5 showed a poorer erythroid regeneration, as shown by the low PCV in animal 5

Fig. 1L PCV, MCHC and reticulocyte count of 5 rabbits during phenylhydrazine injection
and recovery period. (Mean values and standard deviations)
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between the 4th and 6th day in spite of the minimum doses applied, and by the
slow increase of PCV in animal 4 during the first two days of the recovery period
(days 7 and 8 of the experiment).

In spite of these individual differences the main tendency of the reaction was
clear-cut as shown in Fig. 1 There was a drop in the PCV up to the 5th day of the
experiment and a steady increase from day 7, the first day of the recovery period.
A similar behaviour was observed for MCHC, with the difference that between
the 1st and 3rd day of the recovery period no substantial change was detectable
and that a steep increase occurred on the 4th day.

It can be seen in Fig. 1that on the 5th day practically all circulating red blood
cells were reticulocytes. Thereafter their number declined but did not reach the
original value even at the end of the experiment.

Bone-marrow

In each bone-marrow smear, thousand nucleated cells were differentiated.
Reticulum cells were predominant in most smears. These cells are characterized
by a large nucleus with disperse chromatin sometimes containing vacuoles, and a
slightly basophilic cytoplasm with ill-defined borders (Fig. 2). Some of the cells
were damaged indicating their fragility. According to the pictures of similar cells
given by Fleischer [6] we classified them as reticulum cells. This population was
probably inhomogeneous, containing morphologically non-differentiable cells
probably committed to different cell lines. The erythroid cells were further sub-
divided into basophilic and polychromatic erythroblasts and normoblasts.

Fig. 2. Reticulum cells in the recovery period, bxtreme right, erythroblasts
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The percentage of erythroid cells in 3 untreated control animals differed
considerably, but no significant change of the number of erythroid cells in response
to the biopsies was detectable (Fig. 3). The mean leukoid and reticulum cell
counts showed the same individual differences. The increase in the mean reticulum
cell count up to the 6th day could have resulted from a non-specific reaction to the

Fig. 3. Erythroid cell counts of 3 control animals during an 8-day period of bone-marrow
biopsy. Mean values and standard deviation of the leukoid and reticulum cell counts

Fig. 4. Erythroid cell counts of 5 animals during the recovery period. (Symbols for different
animals are the same as used in Table 2)
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injury, but as seen from the standard deviation this was not statistically significant.
The superimposed curves, reflecting the behaviour of the erythroid cells of all 5
rabbits during the period of recovery (Fig. 4) show that the animals reacted
synchronously with a pronounced increase of the erythroid count on the 4th day.
The peak of this count was reached on the 5th day in 4 rabbits with little differences

Fig. 5. Reticulum, leukoid and erythroid cells in one representative animal during the recovery
period

among themselves (range, 37.1 to 44.0%). The peak erythroid count in animal 5
was retarded by 2 days and was lower than in the other animals. This seemed to
be due to the poor ability of this animal to regenerate, which it had in common
with animal 4 as seen from the low erythroid cell count on the first 3 days of the
regeneration period and from the already mentioned weak reaction of the PCV.
A more detailed analysis of the cells of the 4 synchronously reacting animals
is given in Table 2. As it can be seen, basophilic cells were predominant even on
the first day. Their percentage nearly doubled until the 5th day, while the total
erythroid content nearly quadruplicated by this time. The behaviour of all the
three cell groups in the bone-marrow of a representative example of the 4 syn-
chronously reacting animals is shown in Fig. 5, while Fig. 6 demonstrates the mean
values for these animals. The 3rd and the 5th day of recovery are remarkable
because of the abrupt changes in the cell mixture. On the 3rd day reticulum cells
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Table 2

Erythroid cell count (%) on the first and fifth day
of the recovery period (x + S, n = 4)

Day of investigation

IR 5R
Total
erythroid cell count 9.3+2.9 41 =+ 29
Type of basophilic erythroblasts 95+6.0 27.3+ 80
cell polychromatic erythroblasts 1 0 —30 1 11.6+ 55

Fig. 6. Mean reticulum, leukoid and erythroid cell counts of the 4 animals reacting synchron-
ously during the recovery period

Table 3

Erythroid, leukoid and reticulum cell counts in the tibia
and in pooled cell suspensions from tibia, humerus and femur

i Erythroid cells Reticulum cells Leucoid cells
Animal
tibia suspension tibia suspension tibia suspension
i 43.9 63.7 531 38.8 3.0 15
2 338 74.0 63.6 24.0 2.6 2.0
3 46.5 60.0 52.3 39.0 12 1.0
4 40.1 62.4 57.5 34.0 2.2 3.6
X 40.08 65.03 56.63 32.95 2.25 2.05
+ S 5.52 6.18 5.18 6.36 0.77 113
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were predominant. On the 5th day, a minimum of leukoid (range, 8.4to 13.4%) and
a maximum of erythroid cells (range, 37.1 to 44.0%) was seen while the reticulum
count had declined. The peak erythroid cell count obtained differed substantially
from that observed by Hershko et al. [3] in a single cell suspension from the pooled
marrow of the humerus, tibia and femur on the 7th day of recovery from a moder-
ate haemorrhagic anaemia followed by a single dose of actinomycin D (2 animals,
50.7 and 66.2%). Since we observed no significant difference in the erythroid cell
count in the tibia, humerus and femur on the 5th day of recovery, the influence of
the procedure to obtain a single cell suspension was investigated. As indicated by
the high fragility of the reticulum cells, this cell type was significantly reduced
during bone-marrow processing (Table 3).

Discussion

The normal erythroid cell count in bone-marrow smears of the rabbit
varies between 8 and 47% [4, 6, 7, 9, 10]. The differences in the normal values of
our 3 control animals probably reflect scattering. This may have been caused
by the different involvement of the tibia in the production of red cells in
the non-stimulated animals. On the other hand, the constancy of the indi-
vidual values during the 8 days of bone-marrow biopsy showed that this procedure
itself had no influence on the erythroid count. On the 3rd day of recovery from
phenylhydrazine anaemia, Lingrel [1]observed in a suspension of the pooled bone-
marrow from the humerus, femur and tibia of 2 rabbits about 85% erythroid cells,
58% of them late erythroid precursor cells. After a moderate haemorrhagic
anaemia (haemoglobin, 6.3 g per 100 ml; reticulocytes, 29%), Hershko et al. [3]
found 74% mostly late erythroid cells in the pooled bone-marrow suspension
from 2 rabbits. The data of both papers are in contrast to the low erythroid counts
during the first 3 days of the recovery period in our experiment, with maximum
values between 15 and 25% in 3, and less than 5% in 2, of the 5 rabbits. This
divergence may have been due to differences in the involvement of the tibia in
erythroid cell production during the first days of recovery after anaemic stress in
comparison to the erythropoietic activity of the other tubular bones used in the
investigations of the above quoted authors. On the other hand, the high count of
late erythroid precursor cells in their studies was somewhat surprising, since the
anaemic stress is known to provoke a precipitate maturation and release of these
cells into peripheral blood and an enhanced development of young cell forms.
Reticulocytes most likely originating from polychromatic erythroblasts or even
earlier erythroid precursor cells as a result of skipped divisions or premature
enucleations were found at the maximum of haemorrhagic anaemia inthe peripheral
blood of rabbits [11]. The peak erythroid cell count was reached on the 5th day
of the recovery period in the present study. More than half of these cells were
basophilic erythroblasts. Since it takes at least 2 further days until the cells derived
from these erythroblasts appear in the peripheral circulation, the early signs of
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recovery seen at the periphery, like the drop of the reticulocyte count, the increase
of the MCHC as early as the 4th day of the recovery period, and the steady in-
crease of the PCV beginning with the day of the last phenylhydrazine injection,
are in contrast to the rather late erythroid reaction in the bone-marrow of the tibia.
The most likely explanation for this difference is the assumption of distinct sites
of erythropoiesis with different erythropoietic activity in the bone-marrow of the
flat and of the tubular bones. The formei sites, containing mainly red bone-
marrow, might play the main role in the immediate reaction to haemopoietic
stress and be responsible for the early peripheral reactions, while the latter are
originally less active in erythropoiesis and become activated by repopulation from
resting stem cells in these bones or by invasion from the active erythropoietic sites.
An increase of undifferentiated cells 2 days prior to the maximum erythroid cell
count was observed by Rosse et al. [12] after haemorrhagic stimulation of the
erythropoiesis of polycythaemic guinea pigs, and by Hershko et al. [3] after a
slight haemorrhagic anaemia of rabbits followed by a single dose of actinomycin
D. The morphology of these precursor cells is by no means clear. Haas et al. [8]
distinguished four types of “resting cells” in the bone-marrow as possible “stem
cells” (two forms of reticular cells, endothelial cellsand bone-marrow lymphocytes).
The same authors found an increase of blast cells, that they regard as precursor
cells for erythroid and myeloid repopulation of the bone-marrow on the 4th and
5th days after treatment with hydroxyurea [13]. The undifferentiated blast cells of
Hershko etal. [3] and of Bohne et al. [13] are similar to our ieticulum cells in their
morphological appearance. In comparison to the percentage of undifferentiated
cells given by Hershko et al. [3, 4] our figures for the reticulum cells of the control
animals were considerably, and of the anaemic animals on the 3rd day of recovery
somewhat, higher. The high fragility of these cells causing their reduction during
the suspension procedure as shown in Table 3 could be responsible for these dif-
ferences. Borsook et al. [14] have reported on a dramatic increase of basophilic
erythroblasts during incubation for one hour of normal bone-marrow cells with
peripheral leucocytes. Since during this time at most one mitosis could have
occurred, a large amount of erythroid precursor cells must be present in the
normal bone-marrow. In the light of these considerations at least part of the reti-
culum cells observed in the early recovery period could be precursor cells of the
erythroid cell line. The percentage of erythroid cells obtained at this maximum
differs substantially from those observed by Hershko et al. [3] (2 animals, 50.7
and 66.2%, respectively).

Our study of the procedure to obtain a single cell suspension showed that
the reticulum cells become significantly reduced during the bone-marrow proc-
essing, increasing the relative number of erythroid cells (Table 3) up to values
corresponding to those of Hershko et al. [3]. The similarity of the bone-marrow
reaction observed in our experiment and in those of Rosse et al. [12] and Hershko
et al. [3] suggests that the main synchronizing effector is the endogenous erythro-
poietin level that is increased by phenylhydrazine or a blood loss. Actinomycin D
as used by Hershko et al. [3] might theiefore not be necessary.
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Histamine Fluorescence in Group Forming Peritoneal Cells
of the Rat Embryo
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In the peritoneal fluid of 18—21-day old rat embryos the lymphocytes form
groups and give an intensive yellow — histamine — fluorescence. The groups contain
myeloid elements, too. After birth the fluorescence disappears.

Introduction

Young forms of the mast cells are of lymphoid character [2, 3]. These
young cells cannot be found in every part of the organism, but the peritoneal fluid
contains all forms of developing mast cells and a great number of lymphoid forms
[3]. The lymphoid mast cells show only alcian blue positivity or alcian blue-
safranin staining [2, 3]. Their cytoplasm contains serotonin and histamine [3—5].
Our earlier experiments demonstrated the occurrence of biogenic amines also in
alcian blue negative cells [5], and we therefore assumed that the presence of bio-
genic amines was not restricted to the mast cells.

Material and methods

The peritoneal fluid of 15—21-day Wistar CB rat embryos, a total of 50
animals, that of two-day-old new-borns and a total of 30 adult animals was studied
in thick drop preparations. After injecting and withdrawing of isotonic sodium
citrate solution, the drops prepared were dried above Kieselgel and then induced
for two hours with formaldehyde vapour according to Falck’s [6] method and
with o-phthalaldehyde (OPT) as in the method of Juhlin and Shelley [7]. A Zeiss
(Jena) fluorescence microscope was used for the examinations. The same pro-
cedure was performed for examining the sections made from the thymus of the
embryos after fixation in cold absolute alcohol. These methods allowed to detect
the histamine and 5-HT content of cells qualitatively. Falck’s method demonstrates
the amines in general, after two hours’ exposition to formaldehyde vapour the
arising yellow fluorescence points to the presence of 5-HT. The OPT method is
specific for histamine. The parallel preparations were stained with alcian blue-
safranin, Giemsa’s solution and with haematoxylin-eosin (HE).
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Figs 1—2. Thick drop preparation from the peritoneal fluid of a 17-day-old and a 19-day-old
rat embryo. On the 17th day (Fig. 1), the nucleated cells are still dispersed, whilst on the 19th
day (Fig. 2) they are assembled in groups. HE, x 80
Figs 3—4. Thick drop preparation from the peritoneal fluid of a 19-day-old rat embryo
treated with OPT (Fig. 3) and by Falck’s method (Fig. 4). The intense histamine fluorescence
and the negativity of serotonin fluorescence can be seen in the cells forming groups. Falck’s
method demonstrates fluorescence only in the mast cells. x 80
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Results

In the peritoneal fidid of 15, 16 and 17-day-old embryos there are few alcian
blue positive mast cells; they give a weak histamine fluorescence. In addition,
there are some dispersed leukocytes and nucleated erythrocytes (Fig. 1). From the
18th day this picture changes. The leucocytes form groups and single nucleated
cells can hardly be found (Fig. 2). The cells forming groups give an intense yellow

Fig. 5. Thick drop preparation from the peritoneal fluid of an 18-day-old rat embryo. Cells

giving yellow OPT fluorescence are mostly of mononuclear lymphoid character. The negative

picture of the nuclei shows that among the cells of the fluorescent groups, granulocytes also
occur. X 640

OPT fluorescence (Fig. 3), whilst serotonin cannot be demonstrated in them
(Fig. 4), and they give no alcian blue-safranin staining and show no autofluo-
rescence. Single mast cells also occur. The cell groups contain lymphoid and
myeloid elements as well as macrophages (Fig. 5). Cel! groups giving fluorescence
are observed up to birth, the fluorescence being most intense on the 18th and 19th
days. On the first days after birth the tendency of the cells to form groups persists,
but the fluorescence disappears. At this time only the mast cells show fluorescence.
In the preparations made from adult animals no group-formation can be seen.
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Discussion

According to the findings, the lymphoid cells found in the peritoneal fluid
contain histamine at a certain period of embryonic development. Later on, hista-
mine can be detected only in lymphoid cells transforming into mast cells. It seems,
however, that during embryonic life the granulocytes also contain histamine. The
importance of this fact is not known, although a lymphocyte transforming factor
was demonstrated in the granulocytes [10]. This would explain the group-for-
mation and the similar histochemical features. As for group-formation, the present
findings failed to reveal whether it was a physiological phenomenon or an artifact.
The fact that it could not be observed before the 17th intrauterine day or in the
adult animal points to the physiological nature of the process in the same way as
the property of the lymphocytes to form groups also with myeloid elements
[1, 8]. The fluorescence of the lymphoid cells in itself indicates that amine syn-
thesis represents a common capacity of the peritoneal lymphoid cells; but regard-
ing group-formation as a physiological phenomenon, one may ascribe to that the
appearance of histamine may have some importance in relation to immuno-
biological development. This is all the more so because the peak of certain immu-
nological processes seems to be on the 18th intrauterine day [9]. Should this be
the case, the peritoneal lymphoid cells might represent a special case since in
the same period similar fluorescent lymphoid cells could not be demonstrated in
either the thymus or the spleen.
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YNbTPaCTPYKTYpHas LMTOXUMMSI MEPOKCMAA3bI 1 KWCIION
(hochatasbl B CO3PEBAOLLMX 303MHOPUMNAX MbILLEN

P.A. MYPABbEB, B. B. POEOBWH, B. M. PONOBA, H. T. TEPAHUHA,
n. A NWPY3AH

OTaen MeavUMHCKOWA 6MOpM3nKKM, VIHCTUTYT XMMUYECKOW (r3NKMY,
Akagemna Hayk CCCP, Mocksa

(Moctynuna 15-ro sHBapa 1973T.)

3NeKTPOHHO-LIMTOXMMUYECKN WCCNef0BanN  pacrnpefeneHne Mepokcupasbl U
KWCnoi dochaTasbl B CO3PEBAOLLMX 303MHO(MNAX KOCTHOTO MO3ra MblLLeid. Mepokcu-
[la3Has aKTMBHOCTb O6Hapy)eHa B NepUHYK/IeapHOM MpPOCTPaHCTBe, 3HAOMNa3MaTu-
UECKOW CeTun, Komnekce MOMbIKK, HE3penbiX W Creuuduyecknx KprcTaniocomepxa-
Lmx rpaHynax. Mo mepe co3peBaHWs KNeTOK Nepokcuiasa nocnefoBarenbHO ncHesaeT
U3 BbILIEMEPEUMCIEHHbIX OpPraHens, u B 3penbiX 303MHOMMNaX XPaHUTCA B Crieundm-
yeckux rpaHynax. HekoTtopble 3pefble creuyduyeckme rpaHy/bl He NPOSBAAIOT nep-
OKCWA3HON aKTVBHOCTW. BblABMraeTcs runoTes3a 0 NOMAHOM KOHAeHcauun (epMeHTa
B KpucTann. Knetku, uHKy6mpyemble B cpefe 6e3 nepekvcu BOLOPOAA, MOKasblBatOT
cnabyio NepoKCUAasHyr akTWBHOCTb B HEKOTOPbIX rpaHynax. BeposTHoO, 3Ta akTuB-
HOCTb CBfi3aHa C MPUCYTCTBMEM B HUX 3HAOMEHHbIX HEOPraHU4yeckux nepekviceil. B
CO3peBaoLLMX 303MHOMMNax Kucnas gocarasa NoOKamM3yeTcs B KOMMeKce Monbaxu
1 B He3penbIX crneumguuecknx rpaHynax. Mo Mepe cO3peBaHWs MOCMEAHUX KUcnas
(hochaTasa mcye3aeT U3 rpaHyn.

B pgocTynHoi Ham nuTepaTtype HeT CBefeHWin 06 3M1eKTPOHHO-LUUTOXUMU-
YECKOM WCCMef0BaHNM MEPOKCMAAa3bl B 303MHO(GMNAX Mbiweid. [103ToMy Lenblo
Haweli paboTbl SBMAOCH M3yyeHMe TpaHCMopTa W YNakoBKWM B rpaHy/bl nep-
OKCMAasbl B CO3peBalOLLMX 303MHO(MMNAX MblLLEA U OLHOBPEMEHHOE BbIAB/IEHNE
Nnokanu3aymm Kucnoli gocdaTtasbl M nepokcmgasbl (4y6/1b-peakuus) B 303MHO-
thunax.

MaTtepuan u MeTopbl

ElabnogeHns nponssoguin Ha 303MHO(KUIAX U3 KOCTHOrO Mo3sra 6ecno-
POAHbIX OenbiX Mbiweli U Mblwen nmHnM C3Ha oboero nona Becom 18—20 r.
KocTHbIi M0O3r 6Gpanu 13 6efpeHHO KOCTU XXMBOTHBIX.

Kycoukn TkaHu ¢umkcuposanu B 4% rnyTtapanbfernge Ha 0,1 M kakopu-
natHom 6ygepe (pH 7,4) B TeueHve 5 vacos npu 0—4°. 3atem oTMmbIBann B 0,1 M
KakogunatHoMm 6ydepe (pH 7,4) ¢ 7% caxapo3oii 18—20 yacoB Ha X0/04y
M UHKYyOMpOBannM Ha Mepokcupaasy B mMoauduuupoBaHHOR cpege [pexema-Kap-
HoBckoro (9) B TeueHne 10 muH. npu 37 °C. VHKy6auMOHHas cpega cogepxkana
0,01% nepeknucn Bogopoda, 7% caxaposbl M 20 Mr 3,3-gMamUHOGEH3MAUHA
TeTpaxnopuga 8 10 mn 0,1 M Tpuc-6ycgepe (pH 7,6). Mocne MHKy6auum Kycouku
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TKaHW OTMbIBaIN 5—7 MVUH. B 7% caxapo3e u gojukcmuposanm B 2% 0S04 B Te-
yeHre 20 yacoB. 3aTeM KeTKM 06e3BOXMBaNM B alLeTOHe BO3pacTaloLleil KOH-
LeHTpauun v 3akndann B [ypkynaH.

KOHTpONb Ha aKTUBHOCTb MEPOKCUAA3bI

1 OnyuieHne u3 cpegbl 3,3'-AnamMnHOGEH3NAMHA.

2. OnyuwieHne 13 cpedbl Nepekucn BoAopoAa (B 3TOM Cryvae BPEMS WMHKY-
6aumm 66110 10 MUH. 1 1 yac).

3. MpenHky6aumna B abCcoONOTHOM auLeToHe OT 40 MWUH. A0 24 4acoB C Mo-
crnefytouleii MHKy6aumeinl B MOMHOM WAWM HEMNonHOW cpege (OMyweHue Mepekncu
BOJ0pOLA).

4. 30-T MUHYTHas nNpenHKybaums B pacTeopax nHrnéutopos: 0,01 M KCN
01 M KCN, 0,01 MNa3N, 0,1 MNa3xN, 0,01 M rugpokcunamMmmHa v nocnegyo-
LWas MHKy6aumsa B MOMHbIX Cpedax, CoAepKallmX BblILLeNpPUBEAEHHbIE MHIMBUTOPI
B TeX XX& KOHLeHTpauusax.

MeToauka 0fHOBPEMEHHOIO BbISBMEHWS NEPOKCMAa3bl U KUCNON doctaTa-
3bl (Oy6nb-peakunsa) nsnoxeHa paHee (1). ToHKue cpesbl FOTOBWUIM Ha ynbTpa-
MUKpoToMe LKB. HeKoHTpacTMpoBaHHble W KOHTPacTWPOBaHHbIE LMUTPaTOM
cBuHUa (13) cpesbl u3yyanu B 3/IEKTPOHHOM MuKpockone HU-11 B.

Pesynbtathl

MepokcnaasHas aKTUBHOCTb B 303UHOMUMAAX MHERHBIX XUBOTHBIX HIUXE,
YyeM B 303MHO(MNAX 6ecnopofHbIX Mbiweil. [103TOMY OCHOBHble pe3yfbTaThbl
No/MyYeHbl HaA KOCTHOM MO3re 6ecrnopofHbIX MbILLENA.

YBenmyeHvne KOHUeHTpauuun 3,3-guamuHobeH3mamnHa B cpege fo 20 wr
Ha 10 mMn pacTBopa MO3BO/IU/IO COKPAaTUTL BPeMs UHKybauum g0 10 MUH., npu-
YyeM MAOTHOCTb MPOAYKTA Peakuuy OKasanaCb [OCTaTOYHON AnA HabnwgeHus
B 3/IEKTPOHHbIA Mukpockon. [MMpu nMHKy6auum 6onee 10 MWH. rpaHy/bl 303UHO-
(hMNOB CTAHOBWAMCL CAMLLKOM TMJIOTHLIMU W BbIPbIBANIUCL MPU peske. YBenu-
YeHve BpemeHu (ukcaumm B 2% OS04 noBbiWwaeT KOHTPACTHOCTb, He NPUBOAA
K apTeakTam.

CospesatoLye 303MHOMUbI MOXKHO YC/IOBHO Pa3fennTb Ha TpU rpynmbl Nno
CTEMEHN 3PenocTu: MPOMUINOLUUTLI, MU3NOUNTLI U CErMEHTO-AfEepPHbIE K/IETKW.
MepBble XapakTepu3yloTCsA XOPOLIO Pa3BMTON 3HAOMMA3MAaTUUECKON CETb C
LUMPOKMMU KaHanaMu, BblPaXeHHbIM KOMMIEKCOM [O/bAXW W OBasibHbIM WM
6060BUAHBIM A4poM. B muanouute 3HAoMNasMaTuMyeckas CeTb MpeAcTaBfieHa
60nee y3KMMMK KaHanamu, KOMMAeKC [ofbIXKW MeHblue, A4PO0 CWUIbHO W30MHYy-
TO. B CcermeHTo-A4epHOl KneTke 3HAoMMa3MaTuueckas ceTb U KOMMAEKC MonbaxXu
CWIbHO pefyuupoBaHbl.

303UHOMUbI, HAXOAALWMECA HA pasHbIX CTaAWAX PasBUTKA, MOKasaau
MepoKcMAasHyro akTUBHOCTb. B nmpomuanoumTtax (puc. 1) NpoAykT peakuuu no-
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Kann30BaH B KaHasax W LWUCTepHAX 3HAOMIa3MaTWYecKOl CETU, BK/OYas nmepu-
HYK/eapHOe MPOCTPAHCTBO, B LMUCTEPHAX, KONBGOBUAHBLIX PACLUMPEHUSX LIMCTEPH,
My3blpbKax 1 BaKyo/sX KOMM/EKCa OMbIXKW 1 B HE3PENbIX rpaHynax. MaoTHOCTb
ocafika BO3pacTaeT OT 3HAOMMa3MaTUYecKol CeTu K rpaHynam.

Mo Mepe co3peBaHUs KNETOK MepoKcuiasa WcuyesaeT W3 3HAOMNa3MaTu-
UeCKOI CETW M OCTAeTCs /MWL B 3/IEMEHTAX Kommiekca FOMbAXn U B rpaHynax
(pvc. 2). B upctepHax oMby NpogyKT Peakumy YacTo I0KaM30BaH B 06/1acTy,

Puc. 1. 9031HO(UbHBIA NPOMUINOLNT. DNEKTPOHHO-LIMTOXMMUYECKas peakLms Ha NepoKcu-

fasy. MpofyKT peakuumn BUAEH B LUMPOKUX KaHanax W LUMcTepHax 3HAOMIa3MaTnyeckoli ceTun

(1), B mepuHykneapHOM npocTpaHcTee (2), B KoMmaekce Monbmxkun (3), B He3pesbIX crneuudm-
yeckmx rpaHynax (4). x 25000

npunerarlein K MemépaHaMm, LEHTP Ha BWf OCTAeTCs MycTbiM. TO/MbKO KONGo-
BUAHbIE PACLUMPEHUS HA KOHLAX LUMCTepH [ONbAXW MOMHOCTLH 3amo/HEHbI
MPoAYKTOM peakumu. OT HWUX OTLUHYPOBBLIBAKOTCS MENKME My3blpbKW C FOMOFEeH-
HbIM COZEPXMMbIM CpeaHelt NNOTHOCTW. MpU UX CAUSHUN 06Pa3ytoTCs He3perble
rpaHybl.

B mMnanouuTe NOSIBASKOTCA KPUCTIN0COAERKALLME 3pefible TpaHy/ibl. OHW
cofiepXat MpoAyKT peakuuu TOMbKO B MaTpUKCE, KPUCTan/ OCTAeTCs CBET/IbIM.

B 3penbix KneTkax (puc. 3) peakuus oTpuLaTesbHa B 3HAOMIa3MaTUYECKON
CeTV 1 komnnekce MOMbAXM U NONOXMUTENbHA B MAaTPUKCE 3PESIbIX CNELUGNYECKNX
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rpaHyn. HekoTopble M3 3TUX TpaHyn MEepoKCUAA3HOW peakuun He MpOSIBUAW,
Apyrue 3amnofiHeHbl MPOAYKTOM peakuuu Nulib HanonoBuHy (puc. 3). Mepokcu-
[a300TpuLaTeNbHbIE TPaHY/bl IEXAT KaK B LEHTPe KNETKU, Tak U Ha nepudepuu.
B 3pefibix K/ieTkax WHOr4a BCTPEYatoTCs He3pesble rpaHysibl.

Puc. 2. 903MHOMUBHBIA MU3MOLMT. ONEKTPOHHO-LUTOXMMUYECKAA peakuus Ha MepoKcu-

fasy. KaHanbl 3HAonnasmaTnyeckoii cetn 6e3 npodykra peakumn (1). LinctepHsl (2), Menkue

ny3bipbkn  (3) komnnekca [OnbmpkM, cofepxalive NPOAYKT peakumMW Ha MepoKcuaasy.

Hespenble cneundmyeckne rpaHynbl (4) paBHOMEPHO 3anofiHeHbl MPOAYKTOM peakLuu.

B 3penbix rpaHynax (5) NpoAyKT peakuum NOKann3oBaH TOMbKO B MAaTpuKce, KpUCTan CBeT-
NbliA. X 11300

KneTku, unHKybupyemble B cpefe 6e3 3,3'-gvaMMHOBEH3MAMHA, MEPOKCU-
[a3HOW aKTWBHOCTU He nposBnanu. OnylieHvWe M3 cpefbl Mepekucu BOLOPOLA
MPUBOAMT K WHTEPecHbIM pesynbTaTam: B HEKOTOPbIX FpaHy/nax coxpaHseTcs
cnabas peakums. VIHTEHCMBHOCTb ee YBE/IMUMBAETCA MNPU YAJMHEHUN WHKY-
6auun go luaca, a TaKke Npu 40-MMHYTHOM BO3Le/CTBMM abCOMOTHOrO aLeToHa
nepes WHKybauueii B cpege. MNpn 6onee ANNTENbHON MPeMHKy6auun B aLeToHe
paspyLiatoTCa KNeTOYHble CTPYKTYPbI, WU MPOAYKT peakuuun Luddy3HO pacrpe-
pensetcd B knetke. 0,01 M KCN 1 0,1 M KCN nuwb 4aCTUYHO CHMXKAeT aKTUB-
HocTb nepokcupasbl. 0,01 M Na3\ CHWXaeT akTUBHOCTb 3HAUMTENbHO CUJIbHEE,
HO He [0 KoHUa, Tonbko 0,1 M Na3\ MoMHOCTbIO UHIMOMPYeT akTUBHOCTL Nep-
okcmpgasbl. [Oevicteue 0,1 M rugpokcmnammHa Takke MPUBOAUT K MOJTHOMY
MofaBneHno peakumu.
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Puc 3. dparMeHT CermMeHTOAAEpPHOro 303MHOMUNE. DNEKTPOHHO-LIMTOXMMUYECKAA peakLims
Ha nepokcupasy. BuaHbl 3penble rpaHynbl, cofiepxallvie npogykTt peakuuun (1). Pagom ne-
XaT NepoKcMAa3ooTpuLaTesibHble rpaHybl (2). x 26000

Puc. 4. dparmeHT 3031HOMUIBHOTO MUanouuTa. [y6nb-peakums Ha nepokcuaasy u Kucnyro

thocthatasy. BugHa Hespenas rpaHyna (1), rae Ha ¢oHe MeHee MNIOTHOrO ocajka MpoAyKTa

peakLmy Ha nepokcuaasy Mo nepudepunt OpraHensbl Nexar 3HauuTensHo 60nee NAOTHble

OT/IOXKEHUS MPOLYKTa peakumn Ha Kucnyto docdartasy. 3pesble 303MHOMUMbHbIE FpaHybl

(2) copepxaT romoreHHbIn MPOAYKT peakumMn Ha mepokcupaasy. Kpuctann octaercs He-
OKpaLlleHHbIM. X 27000
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Mpn nposefeHun Ly6/b-peakumMn B LWUTOMMa3ME MU3MOLWTA aKTUBHOCTb
NepoKcmaasbl NOKanu3yetca B crieunduyeckux rpanynax (puc. 4). B Hespenbix
rpaHynax nepokcmpaasHas akTMBHOCTb 06HapyXXeHa No BCEMY MATPUKCY TpaHyfbl.
B 3penbix rpaHynax nepokcupgasHas akTUBHOCTb JIOKaNM30BaHa B MaTpUKCe,
KpUCTaNa OCTaeTCH HEeOKpalLeHHbIM, Kucnas gocarasa NpuUCyTCTBYeT B MaT-
PUKCe HEKOTOPbIX He3penblix cneuuunyecknx rpaHyn (puc. 4), a Takxke B KOMMIEKCe
lFonbmkn. B He3penoil rpaHyne Ha (hOHe MeHee MNIOTHOrO OCajka MNpPoAyKTa
peakuum Ha MNepokcuaasy 3HauMTeNbHO 60Mee MAOTHble OT/IOXKEHUS MNPOAYKTa
peakLun Ha Kucnyto ocdarasy pacnonaratotcs no nepudepun rpaHysbl y Mem-
6paHbl. 3penble 303MHOMUNbHBLIE TPaHy/bl, KOTOPble MOXHO NEerko y3Hatb no
NPUCYTCTBUIO KPUCTaNNa, He cofepxkaTr Kucnoli ¢ocgaTasbl. B 3penom 303uHo-
thune, rae Komnnekc FonbIXM CUNBHO pesyunpoBaH, Kucnaa gocdaTasa He onpe-
fenanacb HW B KOMMeKce [OMbIXW, HW B 3pefibIX rpaHynax. MpogyKT peakuum
Ha KUCnyo gocdarasy — MeNKOKPUCTAIMYECKMIA U 0YeHb NAOTHbIA. MpogykT
peakuuu Ha MNepokcuaasy — FOMOTEHHbIA, YMepPeHHON nnoTHocTW. [loaTomy
NPOAYKTbI peakumy Ha 06a (epMeHTa NIerko pasnnyunMbl.

O6cyxpeHit

B 303MHO(MNaX KOCTHOMO MO3ra Mbllleil NepokcuasHas akTWBHOCTb
HailfjeHa B NepuHYKNeapHOM MNPOCTPAHCTBE, 3HAOMMa3MaTUYECKOW CeTu, 3ne-
MeHTax Kommnnekca [OnbAXW, HEe3penbiX W creumduyeckux rpaHynax. lpu cos-
peBaHMM 303MHOMW/IOB MepoKcuaasa Moc/efoBaTe/lbHO WCHe3aeT U3 MEPUHYK-
NeapHOro MpoCTPaHCTBa, 3HAOMNA3MATMYECKON CeTu, Komnnekca [onbmku, u
B 3pesbIX K/ETKax 0CTaeTCs TO/IbKO B rpaHynax. Bugumo, B mpouecce Bbi3pesa-
HMA KNEeTKN 3/1eMeHTbI annapara CUHTe3a CEKPeTOPHOro 6enka pegyuupyroTcs, a
(hepMeHT HakannuBaeTCs M XPaHWUTCA B rpaHynax. 3TO COOTBETCTBYeT OO6LLeld
cxeme xemuecoHa v Manage (10, 11), a Takke aBTOpagMorpaUUecKum nccneao-
BaHMAM nNyTeli 06pa3oBaHMs 3epPHUCTOCTU rpaHynoumTos [8]. Hawwu pesynbTatsl
No NoKanu3auun nepokcmaasbl B 303MHO(PMNAX Mbllleid COBMaAalT C AaHHbIMU
Jpyrux aBTOpPOB, MOMYYEHHbIMU HA KPO/IMKaxX W Kpbicax [2, 3, 12], kponukax [6]
n Kpbicax [4, 15, 16].

B 303nHo(mnax obHapy>kvMBatoTCA ABa BU4A FpaHy/: He3pesnble U crneuugu-
yeckue, Kpuctannocogepxkawme. Munnep u lepuor [12] nucanm 06 yMeHbLUEHNM
ymncna HespesbiX rpaHyn B CO3peBaloLMX 303MHOPUIAX 1N 06 YBESIMYEHUN YnUCna
creumguyeckmx rpaHyn. Bonpoc o cyabbe Hespenbix rpaHyn ABASETCA CMOPHbIM.
[vckyTupytotca gBe BO3MOXHOCTHU:

1 Hespenble rpaHynbl B 3pefibiX 303MHO(KUNAX He 06pasyoTca U ANUMUHK-
pyloTcs K3 pasBuBaloLlmxcs kKnetok [2, 3]

2. Hespenble rpaHynbl NpeBpaLlaloTca B CeLMpUUecKre 4vepes runoTetu-
yeckuii npouecc cospeBaHns [6, 14]. Betuenb c coaBT. [14] onucan psg nepexog-
HbIX (DOPM MEXAy He3pefibiMW U 3pefibiMK FpaHynamm B 303MHOMMMNAaX KPO/MKa.
Ho TeM He MeHee rnpeBpalleHVie TOMOTeHHbIX FpaHy/l B KpUCTai/0CoAepKaLlme
He [0Ka3aHO. Y KpbiC NPOMEXYTOYHble (OpMbl He HalifeHbl. Boobuye, 3Tux
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(hopM MOXET W He 6bITb, TaK KakK KpUCTann3aLuns BO3MOXHO MPOXOAUT O4YeHb
ObICTPO NOA BAUAHMEM HEKOTOPOr0 MHWULMMPYHIOLLEro takTopa. Mbl npugepxu-
Baemcs TOYKU 3peHus [laHa c coTp. [6]

Mbl Habnwgann HeogHOPOAHYIO PeaKTUBHOCTb CreLU(UUecKUX rpaHyn Ha
nepokcuaasy. BO3MOXHO, 3TO CBA3aHO C OTCYTCTBMEM MPOHWULAEMOCTM [LNS
3,3-4MaMnMHO6EH3MANMHA 1 NEPEKUCU BOLOPOAA B rpaHysy, nMb0 C MOSIHON KOH-
JeHcauueil epmMeHTa B KpUCTans.

KotpaH n InTT [5] 06HapyXwunu peakTUBHOCTb HEKOTOPbLIX TpaHyn npu
MHKy6aLMn 303MHO(UIOB MOPCKMX CBMHOK B cpefe 6e3 nepekucu BOAOPOAa.
3T0 NPOTMBOPEYUT pe3ynbTaTam, MoAyyYeHHbIM BaliHTOH u ®apkyxap [3] Ha
303MHOMNaxX KPONMKOB M Kpbic. Mbl Habnoganu cnabyto peakumio B HEKOTOPbIX
rpaHynax npu onyweHun u3 cpegbl nepekucu sogopoga, 0,1 M NadN cHumaet
3Ty aKTUBHOCTb. BeposATHO, B 3TOM Cfly4dae B KayecTBe OKUCNUTENS B peakuuu
NPUHMMAIOT y4yacTWe 3HAOreHHble Mepekucy, HO 3TO He Mepekucy ANLMAOB, Tak
Kak 40-MUHYTHas npevHKybaums B abCOMOTHOM aUETOHe He CHMMAET peakuumio,
a, HaobopoT, ycunuMBaeT ee, OYEBMAHO, 38 CYET HE3HAUUTENbHOTO paspyLUeHuns
MemOpaH W YBe/IMYeHWA MNPOHULAEMOCTU AN cybeTpata. bonee anutenbHas
npevHKybauus B aLeToHe MPUBOAWUT K 3HAYMTENbHOMY pa3pyLlleHnto Mem6paH
B K/IETKe U yTeuke epmeHTa.

Takum 06pa3om, rpaHynbl 303MHOMWIOB HEOLHOPOLHbI OTHOCWUTENbHO
NPUCYTCTBMS B HWUX 3HAOTEHHbIX Mepekuceid. Te rpaHynbl, B KOTOPbIX €CTb 3H[0-
reHHble nepekucu, 6onee pPeakTUBHbLI W, BO3MOXHO, WUrpatoT 6OMbLUIYIO POsb
B NpoLecce XWU3HeAesTeNbHOCTU KNETKM.

B0o3MOXHO, WHKybauus B HemofHoi cpege (6e3 nepekucy BOAOPOAA)
Mo3BO/IMT OXapakTepu3oBaTb rpaHyfibl He TONbKO MO aKTUBHOCTM (DepMeHTa,
KOrfa, Kak OTMeyanocb Bblwe, Oblna HalieHa OnpeAeneHHas reTeporeHHoOCTb
aKTMBHOCTU MaTPMKCa, HO W MO YPOBHIO KOHLEHTPALMU 3HAOrEHHbIX NEPEKUCE.
[eTeporeHHOCTb MO MNPUCYTCTBUIO 3HAOTEHHbIX Mepekuceli MOXET OTpaxarb
CYMMapHbIA YpOBEHb aKTMBHOCTU MeTaboAMYecKUX CUCTEM, 06pasytolmnx nepe-
KVCb BOAOpPOAA B rpaHyre.

PaHee mbl coobuwanu [1] o pesynbTatax NMpPOBEAEHUS GBOWHON LUTOXUMM-
YECKOI peakLmmn Ha co3peBatoLmx HeldTpogunax Mbiwein. OKasanocb, 4To Kucnas
(hochaTasa NoKann3yeTca rnaBHbIM 06pa3oM B Komnaekce ONbAKK, a NepoKcu-
fa3a — B a3ypodunbHbIX rpaHynax. Pe3ynbTaTbl, MOMYYEHHbIE HA 3031HOMMAAX,
elle pa3 MOATBEPXKAAKOT Halle NPeanofioKeHWe O TOM, YTO rpaHyfibl, COLepXa-
LWye nepokcmaasy, He ABNAIOTCA An3ocomamu. Cofepxallascs B HespenblX rpa-
Hynax kucnas ocarasa ncuesaeT M3 HMX MO Mepe co3peBaHus. OTCyTCTBUE
Kucnoli ocatasbl B 3penbiX CNeLMpUYECKMX rpaHynax COOTBETCTBYET AaHHbIM
BaliHTOH 1 ®apkyxap [3] u HomoTo U Kutauu [7].
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Ultrastructural Cytochemistry of Peroxidase
and Acid Phosphates in Mouse Eosinophils

The distribution of peroxidase and acid phosphatase activity in the bone marrow of
mouse eosinophils was investigated by electron microscopy. Peroxidase activity was found in
the perinuclear space, the endoplasmic reticulum, the Golgi complex, hon-mature and mature
specific crystal-containing granules. In the course of development peroxidase activity dis-
appears from the cisternal system. In mature eosinophils the enzyme is stored in specific
granules, but some of these failed to reveal peroxidase activity. A hypothesis is offered con-
cerning the complete condensation into crystal of the enzyme. In cells incubated in peroxide-
free media some granular components stained weakly. Their activity probably depended
on the presence of endogenous non-organic peroxidase. In developing eosinophils acid
phosphatase was found in the Golgi complex and in non-mature specific granules. In the
course of development, acid phosphatase disappears from the granules.

Correspondence: Dr. V. V. Rogovin, Academy of Sciences, Institute of Chemical Physics,
Department of Medical Biophysics, Moscow V-334, Soviet Union
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YNTpacTpyKTypHas LUMTOXMMUS MePOKCMaaHbI T. CO3PEeBAOLLMX
HEUTPO(MIax MblLLEN

P. A, MYPABbLEB, B. B. POTOBVH, B. M. ®POJIOBA, H. I TEPAHNHA,
n. A TINMPY3AH

OTgen MeguuMHCKON 6MOoM3NKKM, WIHCTUTYT XMMUYECKOW (DN3MKMY,
Akagemnsa Hayk CCCP, Mocksa

(Moctynuna 15-ro aHBaps 1973 r.)

JNEKTPOHHO-LIMTOXUMIYECKM UCCMEAOBANM  pacnpeaeneHne NepoKCcUaasHol
aKTMBHOCTW B CO3PEBAOLLMX HENTPO(MIaxX Mblleidl. AKTUBHOCTb (hepMeHTa 0GHapy-
)KEHA B LLIEPOXOBATON 3H0MNNA3MATUYECKON CeTU, KOMM/eKce MonbaXu U asypodusb-
HbIX TpaHynax. O6CyXfaeTcsi NpeanosoKeHWe O TeTeporeHHOCTU as3ypotinibHbIX
rpaHyn OTHOCWTE/LHO MPUCYTCTBUS B HUX 3HAOTEHHbIX HEOPraHWYeCKMX MepeKucei.

PaHee Mbl cooblann o pesynbTatax uccnefoBaHusi Ay6/b-peakuun (Kuc-
nas ¢ochatasa M nepokcmpasa) B HeliTpogunax Mbliweli [1]. B HacToswwei
paboTe 6yger 60siee NoApo6HO PaccCMOTPEHO pacrnpefeneHne akTUBHOCTU nep-
OKCMAasbl B CO3PEBAOLLMX HelTpoduaax n3 KOCTHOTO MO3ra MbllLei.

MaTepHas u MeTogbl

HabnogeHns npousBogMAM Ha HelTpodmnax M3 KOCTHOro mosra 6ecro-
POAHbIX GenbiX Mblweid U Mbiwein nHuM C3Ha, Becom 18—20 r. KOCTHbIA MO3r
6pann 13 6eApeHHOl KOCTU XMBOTHbIX.

Kycoukn TKaHu (ukcupoBann B 4% rnytapanbfernge Ha 01 M Kako-
avnatHom 6udepe (pH 7,4) B TeueHune 5 uacoB npu 0—4°C. 3ateM OTMbIBaIn
B 0,1 M kakogunatHom 6ycepe (pH 7,4) ¢ 7% caxapo3oii 18—20 4YacoB Ha XO-
nogy M UHKY6UpoBanu Ha Mepokcuaasy B MOAUMMLMPOBaHHOW cpege Epexema-
KapHosckoro [13] B TeyeHne 10 muH. npu 37 °C. VIHKy6aumoHHas cpefa copep-
xana 0,01 % nepekncy BogopoAa, 7% caxaposbl 1 20 mr 3,3'-guamMnHO6GeH3MANHA
B 10 mn 0,1 M Tpuc-6ydepe (pH 7,6). Mocne MHKy6GaLMN KyCOYKN TKaHU OTMbl-
BaM 5—7 MUH. B 7% caxapose u goukcuposanm B 2% OS04 B TeyeHue 20
4acoB. 3aTeM KeTkn 06e3BOXMBANN B aLeTOHe BO3pacTalollell KOHLEeHTpaummn v
3akntoyvann B [ypkynaH.

KOHTpO/N Ha aKTUBHOCTb NepoKCMAasbl:

1 OnyuleHue u3 cpegpl 3,3'-AraMUHOOEH3NANHA;

2. OnyuleHve 13 cpelbl Nepekucy Bogopofa (B 3TOM C/lyvyae BPeMs WHKY-
6aummn 66110 10 MUH. ¥ 1 yac);
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3. MNpeuHkybaums B abCONOTHOM aueToHe OT 40 MUH. J0 24 yacoB ¢ Moc-
nefytouleii MHKy6aumeid B MOMHOMN WM HeMosiHOW cpede (ONyLieHWe Mepekncu
BOZ0poAa);

4. 30-TM MMHYTHasa npevHKybaums B pacTtBopax uHrnéutopos: 0,01 M,
0,1 M KCN, 0,01 M Na3\, 0,1 M NadN, 0,1 M rugpokcunammHa — 1 nocnegyto-
L1as MHKy6auma B MONHbIX CPefax, CoAepXallimX BblllenpuBeLeHHble UHIMOUTOPbI
B TeX Xe KOHLeHTpauuax.

PesynbTarthl

Heckonbko OMbITOB GbIfI0 MOCTAaB/IEHO HAa KOCTHOM MO3re Mbileii C3Ha.
MepokcugasHas aKTMBHOCTb B HUX 3aMETHO HIDKe, YeM B HelTpotunax Gec-
MOPOAHbLIX Mblleid. MO3TOMY wWcCnesoBaHUE MPOBOAWMIOCL HA KOCTHOM MO3re
nocneaHbIX.

5 L B
] he

- -,
v -

Puc. 1. dparMeHT HeATPOQUILHOrO NPOMMU3NOLMTA. SNEKTPOHHO-LMTOXMMUYECKas peakums
Ha nepokcugasy. MpoayKT peakLmy COLEPXXMTCA B 3HAOMNA3MaTNYeCKoR ceTu (1) u B asypo-
(hunbHbIX rpaHynax (2). x 33000
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CospeBatoLne HeTPO(MIbI MOXHO YC/IOBHO PasfesnTb Ha TPWU FPynrbl
Mo CTENEHW 3PeNOCTU: MPOMU3NOLNTBI, MUINIOLMTBI U CETMEHTO-A4EPHbIE KIETKU.
MpoMMW3NOLMTLI  XapaKTEPU3YHOTCS XOPOLUO pasBUTON  3HAOMNA3MATUYECKOI
CETbI, KOMMMEKC MOMbAXKM Y HUX XOPOLIO BLIPKEH, SA4PO MOYTW OBasbHOE
unm 6060BUAHOE. B MUanoumTe 3HAONNa3MaTUYeckas CeTb NpeAcTaBneHa Gonee
Y3KMMMW KaHanamu, KOMMeKC [OfbAXu, MO0 CPaBHEHWIO C MPOMUINOLUTOM,
MMEeeT MeHblUe LWCTEPH, SAPO CUIBHO M3OTHYTO. B cermMeHTO-siepHON KneTke
3HAOMMa3MaTMYeCKas CETb W KOMM/EKC MOMbAXKM CUMBHO pefyLMpoBaHbI.

Puc. 2. ®parmMeHT HelATPO(NILHOrO MU3NOUMTA. DNEKTPOHHO-LMTOXUMUYECKAA Peakums Ha
nepokcugasy. Komnaekc Mofbaxm ¢ NNOTHBIM NMPOSYKTOM peakuun B umcTepHax (1) n B men-
KVX ny3blpbKax (2). A3ypogunbHble rpaHynbl (3). x 35000

B npomuanouutax nepokcuaasHas akTUBHOCTb OOHapyXKeHa B LLEPOXOBa-
TOl 3HZOMNa3mMaTuyeckor cetn (puc. 1), B Komnaekce [0AbAKN U B OBa/bHbIX
rpaHynax, COOTBETCTBYHOLWMX a3ypodunbHbiM [9, 15]. B uuctepHax [onbmxu
MPOAYKT peakuun NIOKanu3oBaH Yy OrpaHuymBaroleidi MemoépaHbl M MOMHOCTHIO
3arnonHAeT KOHLEBble pacLUMPeHns, OT KOTOPbIX OTLLIHYPOBbLIBAKOTCA MeEfKue
My3blpbKW, 06pasylolme Npu CAUAHUKM a3ypoduiibHble rpaHysbl. [110THOCTb
NPoAyKTa peakuun BO3pacTaeT OT 3HAO0NNA3MATUYECKON CeTU K rpaHynam.

MuanoumnTbl yxe He CofepxaT MepokKcuaaly B dHAOMNIA3MATMYECKOW CeTu.
MpofyKT peakuuyn BULEH TONMbKO B KOMMJIEKCe [OMbAXM M B a3ypoduiibHbIX
rpaHynax (puc. 2). Hekotopble U3 HUX UMeOT Kpuctann. Pagom ¢ asypodusib-
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HbIMW FpaHynamMyu B MWU3MOLUWTE NexaT cBeT/ble (6e3 npojykra peakuuu) rpa-
Hy/bl. OHW HECKO/bKO Mefbye a3ypoduibHbIX U COOTBETCTBYIOT CRELU(UYECKNM,
cofiepXallum LenoyHyo ocgarasy [5 6, 9]

B cermeHTO-AgepHbIX HelTpodmaax MONOXKMTENbHbIMU Ha Nepokcuaasy
ABNAKOTCA TO/IbKO a3ypousibHble FpaHy/bl. SHAONMa3MaTUyeckas CeTb M KOM-
nnekc FonbmXu, a Takke Ccrneumdumueckue rpaHynbl He cofgepXat MpoayKrta
peakuumn (puc. 3).

Puc. 3. ®parmeHT 3penoro HelTpotmna Mbileid. DNEKTPOHHO-LIMTOXMMUYECKAA PeaKLms Ha

nepokcugasy. AsypoduibHble FpaHysbl C NPOAYKTOM peakumu (1). Crneuudmyeckue rpaHynb

(2), muToxoHapun (3), KaHanbl 3HAOMNA3MATUYECKOW CETU (4) MULLEHbI MPOAYKTa peakuun.
X 38000

KOHTpO/b CNeuudUyHOCTA peakumMm Ha Nepokcuaasy

AKTVBHOCTb MEPOKCKAa3bl HEATPOWIOB MOAHOCTBID MHrMbupyetcs 0,01
M Na3N »n 0,1 M rugpokcunamvHa, Ho He g0 KoHua 0,01 M Na3N, a 0,01 M
n 01l M KCN He3HauMTeNbHO CHWXXAKOT MEPOKCUAA3HYH aKTUBHOCTb. Peakuus
oTpuuartesnbHa B oTcyTcTBMe 3,3'-AMaMUHOGeH3uanHA. T1pn onyweHun u3 cpefbl
MepekMcn BOLOPOLA B HEKOTOPbIX a3ypo(ufibHbIX rpaHy/nax HemTpoguios oc-
TaeTca cnabas peakums. 40-MUHYTHOe BO3feiCTBME abBCONIOTHOrO aueToHa
nepeg MHKybauwuein B HemosiHol cpefe (6e3 nepekncu BOAOpPOAa) NPUBOAUT K He-
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KOTOPOMY YCWIeHWO peakumu. Mpu yBenuueHun BpeMeHW NpenHKybaummn B ale-
TOHe [0 24 4acoB MPOUCXOAWT paspyLUEeHWE K/ETOYHbIX CTPYKTYP W MPOAYKT
peakuuu audgy3Ho pacnpegensieTca no KieTke.

O6cyxaeHune

B cospeBatoLnx 303MHOMIAX KOHBEep TpaHCMopTa W YynakoBKW B rpa-
HY/bl NEPOKCUAA3bl LOBO/IbHO XOPOLLUO U3yYeH. STOT PepMeHT 06HapPYXeH B Nepu-
HYK/eapHOM MpPOCTPaHCTBe, LUePOXOBATON 3HAOMNA3MaTUYECKON CeTn, KOM-
nnekce IonbKW, B He3pesnblX rpaHynax W 3penbiX rpaHyfiax 303MHOMWUIOB Kpo-
nukoB n Kpbic [8, 10, 14], kponukos [11], kpbic [7, 18, 19]. Buoxmmmnyeckn Haii-
[eHO, YTO Nnepokcuaasa HeliTpoWIoB OT/IMUAeTCA OT NepoKcMaasbl 303MHODUIOB
[4]. Bo3moOXHO, pacnpegeneHVe ee B CO3peBalOLWMX HeilATpodunax Apyroe,
OT/IMYHOE OT pacnpefeneHns B 303MHOGUIAX.

Wumaga [17], uccnefys HelTpodwnbl M3 KOCTHOFO MO3ra 4efoBeka, OT-
MeTWUA MONOXWUTENbHYIO peakuuio Ha nepokcugasy B asypoduibHbIX rpaHynax,
Komnnekce MONbAKM, LLEPOXOBATOM 3HAONNA3MATUYECKOW CeTU U B NepUHYKeap-
HOM npocTpaHcTBe. OH O6BACHUN 3TO MOCTYMNEHWEM B LMUCTEPHbI [ONbAXKM
MepoKcuiasbl, CUHTE3UPOBAHHOW B 3HAOMNA3MaTUYECKON ceTn. Takas WHTep-
npetauus NoATBepX4aeTca LaHHbIMU AKKepMaHa, MosyyeHHbIMU Mpu Ucciefo-
BaHWM HeWTpounoB Kowkn [2] u yenoseka [3]. OH Habnogan nocnefosaTenb-
HOe WCYe3HOBEHMe TMepoKCuaasbl W3 MepPUHYKNeapHOro MpocTpaHCcTBa, 3HAO-
NNasmMaTuMyYeckom ceT 1 Komnnekca [onbMpKn No Mepe co3peBaHMs HEMTPOPUIOB.
B 3penbix Knetkax (PepmMeHT OCTaBa/CA TO/MbKO B a3ypodWIbHbIX FpaHynax.
Hawwn HabniogeHns nogTeBepXxgatoT 3T0. Ham yaanocb npocnefutb KOHBelep
TpaHcnopTa ¥ YNakoBKW B rpaHy/bl NepoKcuaasbl B CO3PeBaloLLNX HEATpodunax
13 KOCTHOIO MO3ra Mbllleli: )epMeHT, BUAUMO, 06pasyeTcs B 3HLOMNa3MaTmyec-
KOWA ceTu, NOCTynaeT B LUCTePHbI KOMMeKca [ 0NbAKKM, OT KOHLEBbLIX PACLLIMPEHWI
KOTOPbIX OTLIHYPOBbLIBAKOTCA MefIKMe My3blpbKW, 06pasytolime npu CAUSHAM
asypodusibHble TpaHynbl. 3TW pe3yibTaTbl COOTBETCTBYIOT JaHHbLIM aBTOpafmo-
rpajmueckmx uccnefosaHwin Manage [16] Ha 3K30KPWMHHBIX KETKaxX MNOKeNy-
[04YHOM >enesbl 1 ®efopko M Xupwa [12] Ha rpaHynoumTax.

HekoTopble aBTOpbl, wuccnegys HelTpodmabl Kponukos [9], Kpbic [7],
yenoBeka M Kponukos [11], yenoseka [15], HalIM NEPOKCUAA3HYIO aKTUBHOTCb
TONbKO B asypoduibHbIX rpaHynax. MakKonn c coasT. [15] m3yuyasd 3pefnble
KNeTkn u3 nepudepuyeckoli kposu. Hawm wccnefoBaHUs W AaHHble ApYrux
aBToOpoB [3, 17] noka3anu, YTo 3penble KIETKN He COAep>KaT nepoKcnaasbl B 3H0-
nnasmMaTuMyeckol ceTv U Komnnekce [onbmpxu. BO3MOXHO, Apyrve aBTopbl,
n3yyas HemTPo(u/ibl KOCTHOFO MO3ra He O6HapyXunu ¢epmeHT HWrge, Kpome
rpaHys, BCMeACTBME BbICOKOW YyBCTBUTENIbHOCTU MNepoKcMAasbl HeMTpodunios
K (hukcaumu.

B Hawmx onbiTax HEKOTOpble asypodu/ibHble TrpaHy/bl B MU3I0OLUTE CO-
fepxanu Kpuctann. BeposdTHO, KpucTannusauus gepmeHTa OTpakaeT npouecc
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CO3pEBaHUs rpaHy/, TaKk Kak Ha CTaguu MpoMWanuuMTa He 6bl0 3aMeveHo Hu
OfHOW a3ypodu/bHONM rpaHyNbl C KPUCTaIOM.

BaliHToH u ®apkyxap [9] nucanm 06 OTNOXEHUM MPOAYKTa peakLun Ha
nepudepnn  a3ypouabHbIX FpaHyn B OTCYTCTBME Mepekucyu Bofopofa. Mul
TaKke Habnwoganu cnabyr peakuumo B HEKOTOPLIX FpaHynax Npu OMyLLeHUK
13 cpefpl nepekncu Bogopoga. MNpoayKT peakumny NOAHOCTbLIO 3aMoHASA FPpaHyy.
B0O3MOXHO, B AaHHOM Cfly4ae pofib OKUCAWUTENS B peakuun UrpatoT 3HAOrEHHbIe
HeopraHu4eckvMe nepekucy, Tak Kak 40-MUHYTHOe [JeiicTBMe abBCOMOTHOrO
auetoHa nepej WHKybauvein B HenonHoi cpegde (6e3 mepekucy BOAOPOLA) He
CHMMaNo peKLUio, a YCUNIMBA/IO €e, BEPOATHO, 3a CHET HEKOTOPOro paspyLleHus
Mem6paHbl 1 YBEIMYEHUS MPOHMLLaeMOCTW Ans cyberpata. Mpu 6onee onnTenb-
HO MpeuHKy6aLuMn B aLeTOHe MeMbpaHbl HACTOMbKO paspyLllanucb, 4TO Mpo-
ncxoauna yTeuka (pepmMeHTa, U MpOAYKT peakuun audy3Ho pacnpefensncs no
KneTke. BeposATHO, a3ypodunbHble rpaHybl HEWTPOMIOB reTeporeHHbl OTHOCK-
TeNbHO NPUCYTCTBUSA B HUX 3HAOTEHHbIX Nepeknceid. [paHy/bl, B KOTOPLIX Nepe-
Kucell 60NblUe, peaKTUBHEE W, BO3MOXHO, WrpatoT 60/ee 3HAUUTENBHYO POSib
B OaKTEPULMAHON (YHKUMU HEeATpPOothunioB.
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Ultrastructural Cytochemistry of Peroxidase
in Mouse Neutrophils
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gated by electron microscopy. The enzyme was found in the rough endoplasmic reticulum,
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KWHeTMYecKast Mofenb SKCMEPUMEHTANLHOK /1EliKO3a.
3aKOHOMEPHOCTY pas3BuTasl PETMKY/I0CAPKOMATo3a MbllLeld

H. M. SMAHY3/1b, . M. APOHOBA, B. H. EPFOXWNH, E. N. BENWNY

CeKTOp KMHETUKM XMMUYECKUX 1 BMOMOrMYECKMX NPOLLECCOB IHCTUTYTa XMMUYECKOI (DU3NKH,
AH CCCP, MockBa, CCCP

(Moctynuno 27-ro fekabps 1973 r.)

M3yyeHa KMHETMKa pa3BuTas HOBOrO MepeBKMBAEMOro LITaMMa — PETUKY/IO0-
capkomato3a Mmblweli nuHum CC57 Br. Pa3BuTue peTUKynocapKomaTo3a KOMM4ecT-
BEHHO OLIEHMBA/IOCh MO M3MEHEHMIO Beca MeTaniasnpoBaHHbIX opraHos. Mo akcnepm-
MeHTa/IbHbIM [JaHHbIM CTPOUNNCL COOTBETCTBYHOLLME KMHETUYECKUE rpadnKki. [ns onu-
CaHNS KMHETNYECKMX KPMBbIX M3MEHEHWA BCEX MOKasaTeneil pasBuTus pPeTUMKynocapko-
MaT03a WCMOo/Mb30BaHbl 3KCMOHEeHUMabHas (h = ¢0+ dred)) u cTeneHHas (¢ =
= @0+ ath) yHKUMW. B 3TUX ypaBHEHUAX th— 3HauYeHMe pacCMaTpUBaeMoro rnokasa-
TeNA KO BpeMeHu /;</>, — 3HaueHve 3Toro nokasartens B HOpMe; a, b, &, thl— KUHeTU-
yeckune KOHCTaHTbI, onpegensioLime gopmy kpusoit. KuHeTnyeckas Mofesnb peTukyno-
capKoMarto3a Mbllleii MOXeT ObITb MCNOMb30BaHa A1 KOMMYECTBEHHbIX WCCNefo-
BaHW B 3KCMEPUMEHTaIbHON OHKONOTUN.

Bnarogaps cBoeo6pasHOMY pa3BUTUKD NIEMKO30B KaK CMCTEMHbIA 3abone-
BaHWi1, pelatoLlee 3HauYeHWe B UX JIEYEHUU WMEIOT /IeKapCTBEHHble METOAbI.
Mo3aToOMy OAHOW U3 BaXKHbIX NPO6IEM 3KCMEPMMEHTANIbHON reMaTonornm aBnset-
CA KakK 3afaya OTbICKAaHWS HOBbIX MPOTMBO/ENKO3HbIX Npenaparos, Tak U on-
TUMK3ALMS UX NPUMeHeHus. [ns aTUX uccnefoBaHWii XenaTenbHO MMETb 3KC-
nepvMeHTa/lbHble MOAENN, KOTOPble MO BO3MOXHOCTM nNpubamxanucb 6bl K CO-
OTBETCTBYIOLNM 3a60/1€BAHUAM YeNOBEKa, W pacnofiaraTb KPUTEPUAMU OLEHKU
NPOTUBOONYXO0/IEBO aKTUBHOCTW M3Y4YaeMbIX XUMUYECKUX coeguHeHwid [9, 10].

J1eiiKO3HbIA Npouecc, Kak W BCAKWIA MaTonornyeckmini NnpoLecc, pasBrBaeTcs
BO BPEMEHW W, CNefoBaTe/lbHO, MOXET ObiTb OXapaKTepu30BaH ONpeaeneHHbIMU
KMHETMYECKMMMN 3aKOHOMEpHOCTAMU. Bo3geiicTBMe passMyHbIX NPOTMBOOMYXO-
NEBbIX areHTOB Ha /IeMKO3HbIV MPOLLECC CKa3blBAETCA Ha BEIMUMHE KMHETUYECKUX
KOHCTaHT, XapaKTepu3yroLlmMx TeyeHne 3TOro npouecca. STO NO3BONSET NpUMe-
HWTb KWHETUYECKMe napameTpbl AN KOAUYECTBEHHOW OLEHKU 3(h(eKTUBHOCTM
NPOTMBONENKO3HbIX BO3AENCTBUIA.

HacTtoswasa paboTta sBnseTcA OAHONM M3 cepum paboT, KOTOpble NMPOBOAAT-
ca B CeKTOpe KUHETUKM XUMWUYECKMX U BUONOrMYecKnx npoueccoB WHCTUTYTa
XUMUYECKOA ¢m3mkm ¢ 1958 roga U MOCBSLLEHbI UCCNELOBAHNIO KUHETUYECKMX
3aKOHOMEpPH OCTeil pasBUTMS 3IKCMEPUMEHTANbHbIX OMYyXOMei pasnMBHOrO Mpo-
NCXOXAEHMA W noKanm3aumun. bbin co3gail paj KMHETMYeCKMX MOAeneli nepesu-
BaeMblIX JIEK030B: remoumTo6nactos La [7], numdoneiikos L—1210 [8], apuTpo-
mueno3 Llseua [2], conngHas u acuymTHaa ¢opma numdoneiikoda NKLy [5].
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B paHHOW cTaTbe NPMBOAATCA Pe3yNbTaTbl U3YYEHWUS| KUHETUKWU Pa3BUTUSA PeTu-
Ky/nocapkomaTo3a Mbllleil. 3TOT wWTamMmm 6bin nonydeH B. M. Bepronbuem [1,
6] Npu BBEJEHUWM MbILIAM NACCUPOBAHHOW B MEPEXMBAOLLEN Ky/NbType TKaHu
CYCMEeH3NN Cefle3eHKM 1 KOCTHOTO MO3ra 4enoBeKa, YMepLLEero ot oCTporo remo-
unTobnacrtosa.

PeTuKynocapkoMaro3 repeBMBAeTCA BHYTPUOPIOWMHHO Ha B3POC/bIX
mblweli anHum CC57 Br [4] kneTo4HOl B3BECbIO M BECKMETOYHBIM (IUbTPaTOM
NeliKO3HbIX TKaHen. Pa3BuTMe peTuMKynocapkomaro3a xapakTepusyetcs 6nacTto-
MaTO3HbIM TMOPaXeHNeM fMM(paTUYeCKOro annapara M BHYTPEHHWUX OpraHos.
Y >KVUBOTHbIX YBe/IMYMBAETCA MeYeHb, Cefie3eHKa U MOYKW, pas3pacTalTcs Onyxo-
NeBble Y3/1bl B METNAX KULLIEYHMKA. [1pn MUKPOCKOMMYECKOM WCCNef0BaHUM OT-
MeyaTKoB MeTanjasupoBaHHbIX OpraHoB HabnAaAlTCA [OBOALHO KPYMHbIE
MOJIOfble KNeTOYHble (DOPMbl, OTHOCALLMECA K PETUKYNAPHBLIM K/IETKam remo-
Mo3Tnyeckoli cuctembl [1].

[na TpaHcnnaHTauuy PeTUKY/0CapKOMaTo3a B Hallem WCCMefoBaHUN WUC-
Mosib30Ba/INCb OMYXOJiEBble Y3/bl W Cene3eHKa, B3ATble Ha 20-e CyTKM nocne
oyepesHON NepeBMBKU LITaMMa. [TOMOFeHHYI0 Maccy, NOMyYeHHYO Npy NPoAaBIu-
BaHMN CKBO3b CWUTEUKO MefnbuuTens, pa3baBnsanm (Gr3nonormyeckuM pacTBopoM
NaCl v BBOgUAM Mbiwam BHYTPUOPIOWMWHHO Mo 0,3 M CYCNEH3nK, CoaepKalLeit
15—20 MAH. KNEeTOK.

Pa3BuTME pETUKY/IOCApKOMATO3a KOMMYECTBEHHO OLIEHMBANOCH MO U3-
MEHEHMWIO BeCa MeYeHu, MoYeK, Cene3eHKN U BPbDKENKM € paspacTalowmnMnucs ony-

Puc. 1 KnHeTuka M3MeHeHUs Beca OT[e/bHbIX OPraHoB, annpOKCMMUPOBAHHAA 3KCMOHEH-
unanbHoii (1) n cteneHHoit (1) dyHKUMAMK: @) AMMdaTUYeCKE Y3nbl BPbDKERKKW; 6) NOYKU;
B) neyeHb

Haematologia 9, 1975



AmaHyenb H. M. n dp. : KuHeTnueckas Moaenb aKCnepuMeHTanbHaro neiikosa 229

XOMEBbIMM Y3MaMu, a TakXKe MO rematofiorMyecKMM MNOKasaTenam: 4yucny nen-
KOLMTOB B 1 MM3 KPOBM M NPOLEHTHOMY COOTHOLLEHWUIO (DOPMEHHBIX 3/1EMEHTOB
KpoBuW. [1ns 3TOro y Mbilleldi OAMH pa3 B CyTKW 6panv KpoBb A/ NoAcyeTa yucna
NeiKoUWTOB W NeliKouMTapHOi GopMynbl. 3aTeM Mblleid 3a6uBanu 1 n3Bnekanu
yKasaHHble opraHbl. [10 aKcnepMMeHTanbHbIM AaHHbIM CTPOUIUCL COOTBETCTBYHO-
ye KUHeTuYeckue rpagmkn. Kaxpaas Touka, HaHeceHHas Ha CeTb KOOpAMHaT,
OTHOCUTCA K OTAENbHOMY XXUBOTHOMY. [in18 TOro, Y4tobbl BbIACHWUTb, HACKONbLKO
a[leKBaTHO BeC MeYeHW U CeneseHKU OTpaxaeT pa3BUTME /IeliKO3HOro npolecca
MMEHHO 32 CYEeT YBE/IMYEeHMS KONMYeCTBa NAaTONOrMYECKMX KNMETOK B HWX, MOA-
CUMTbIBANOCHL 06LLlee KOMMYECTBO K/ETOK W UWUCNO NIEKO3HbIX KIETOK B 3TUX
opraHax. lNocne B3BelIMBAHWUSA MeYeHb (Cene3eHKy) NpoLaBnMBany CKBO3b Meflb-
uynTenb M [06aBAAAN 5-NPOLEHTHbIA PacTBOP YKCYCHOM KMCNOTbl. [ns nonyde-
HWS TOMOTEHHOW CYCMeH3MW B3BECb K/ETOK B YKCYCHOU KMCMOTe B TeUYeHMe Tpex
MWUHYT NPOMNYCKan Yepes LNpuL, NOCTEMNEHHO 3aMeHss Ur/bl 60bLIOro AnameTpa
Ha 6onee ToHKuMe [3].

KoHueHTpauus Knetok onpegensnacb B Kamepe [opseBa. 3Has 00beM
B3BECW, HETPYZHO onpeaennTb obliee 4uMcno KMeTok B opraHe. Mo maskam,
MPUIOTOBAEHHbIM W3 U3MEeNbYEHHOW TKaHW OpraHa, NoACYUTbIBANN MPOLEHTHOE
COOTHOLLEHME NaTOM0rMYECKUX N HOPMabHbIX K/IETOK.

Ha puc. 1 nokasaHbl KWMHETUYECKME AaHHble MO W3MEHEHWI0 Beca NIUM-
(haTMyecknx y3noB OPbDKelikWM y Mblleli Npy pasBUTUKM PETUKYN0CcapKoMaTosa.
Y1066l NOMAYy4nTb HEOOXOAMMbIE KOMMYECTBEHHbIE XapaKTepUCTUKWU, Habnwogae-
Mble B OMbITE KMHETUYECKWE KPMBbIE annpoKCHMUPOBaHbl 3KCMOHeHuuanbHol (1)
n cteneHHon (I1) yHKLuuAMU:

O = oo+ Oied ()
¢ = ¢n+ atb (||)
Tabnuua 1
YpaBHEHNS KMHETUYECKMX KPUBLIX M3MEHEHMSI Pa3/IMUHbIX MOKa3aTes1eil pasBMTMS PeTUKY/O-
capkomaTo3a
Mokasatenn SKCMOHeHUManbHas (hyHKLMA CTeneHHas (pyHKUMs
1 2 3

Bec numdaTnyeckmx
y3/10B GPbDKENKM

Bec nouyek

Bec neyeHun

Bec ceneseHku

Uncno nekosHbIxX
K/IETOK B NEYeHU
(MnH.)

CyMMapHsIii Bec
opraHos

=040+ 79 10"V 'l

®=029 + 01 m10~F0ZE
=122+ 54 «10_3e013

$= 0,28e0%
= 205+ 94 + 10~3017

= 0,40 + 1,36 - 10"I 23

0,29 + 0,03 «10-31"
122 + 330 «10-319
0,14 + 13,40 «1O-3'D

¢
¢
¢
¢

h=205+ 182 +10"32D0
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rae ¢ — 3HauyeHWe paccmaTprBaeMOro rnokasatesns KO BPEMEHH t, (h0— 3HaueHue
3TOro nokKasaTens B HOPME, a, b, b (hx — KUHETUYECKME KOHCTaHTbI, Onpefe-
naowune HopMy KpUBOIA.

YKa3zaHHble MPOCTble 3aBUCUMOCTU OblNM MCMOMb30BaHbl TakXe 415 Onu-
CaHUA KMHETMYECKUX KPUBLIX M3MEHEHUS U BCEX APYTMX W3YUEHHbIX Mo3aTeneit
pasBUTUSA PETUKY/NocapkomaTto3a. PUCYHOK 1 MANOCTpUpyeT Takxke yBenuueHue
Beca noyek (6) n neueHu () B npouecce pa3BuTnsa 60ne3HN. COOTBETCTBYIOLLME
KMHETWYECKME YypaBHEHUS npuBefeHbl B Tabnuue 1

Puc. 2. KNHeTMKa U3MEHEHWs CYMMapHOTO Beca MH(UIbTPUPOBaHHbIX OpraHoB: | — aKcno-
HeHUManbHas anpokcumaums; 1l — cTeneHHas anpokcumauus

MOCKONbKY KOHEUHOW Lienbio XMMUoTepanuu Neiko3oB ABNSeTCA MKBMAA-
LMA MO BO3MOXHOCTU BCEX /IEMKO3HbIX K/IETOK BO BCEX OpraHax, WH(pUIbLTpUpO-
BaHHbIX 3TUMW KfeTKaMK, TO 3a pasBUTMEM PETMKYNOCApKOMaTo3a MOXHO
CNeAnTb NO U3MEHEHUIO CYMMapHOro BecaymoOMSHYTbIX Bbille OpraHoB: MeYeHw,
nouek v ap. [eicTBUTeNbHO, Takas KMHETMYeCKas KprBasi OMUCHLIBAETCA TEMU e
MaTemMaTUYyecKMMy 3aKOHamu, 4TO WM COOTBETCTBYIOLUME KMHETUYECKME KPUBbIE
M3MeHeHUs OTAeNMbHbIX OpraHoB (puc. 2, Tabnuua 1). CnefosaTtenbHO, NPU UCMOMb-
30BaHUM PETMKYN0CAPKOMAaTO3a Kak MOAEN ANsi KOJIMYECTBEHHBIX XMMMOTEpPaneB-
TUYECKMX OMbITOB MOXHO OFPaHWMuYUTLCA M3MEPEHNEM CYMMApPHOro Beca MeyeHwu,
MOYEK, CENe3eHKN, NMMQaTNUeCKNX Y310B OPbDKENKN.
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Mpn M3yyeHU O6LLETO KONMYECTBA NEMKOLMTOB B Mepudepnyeckoil Kpoem
He YZAasocb BbISBATb YeTKOW 3aKOHOMEPHOCTW MPU PasBUTUM PETUKYI0CApPKO-
MaTo3a. MOXHO MWL OTMETUTb, YTO 3HAUMTENIBHOFO fIeliKoLMTO3a He Habnto-
[AeTcs, U B MaskaxX KpOBM OTMEYalTCsl TONMbKO EfMHWYHBIE MAaTOMOrMYecKue

Puc. 3. KuHeTnueckass KpvBasi HapacTaHWUs KOMWYECTBA NATOMOrMYECKUX KNETOK B MeYeHu
60/IbHbIX MbILLEel

Puic. 4. KpuBble rmbenn mbilleid ¢ peTUKynocapkomato3om: anpenb 1969 r.; Hos6pb 1969 r.;
thespanb 1970 T.

KneTkn. Tpu nogcuete MPOLEHTHOTO COOTHOLLEHUS (OPMEHHbIX 3/1EMEHTOB
KpoBM 6bIN0 0GHAPYXKEHO, UYTO K KOHUY 3a60neBaHUs Y Mblleil HabnogaeTcs
yBe/MYeHNe KOMMYecTBa HelWTPOMUbHBLIX NEeiiKOLMTOB, a KOAMYecTso NMMGo-
LUMTOB OCTaBa/oCh B NpeAenax HopMbl.

OnbITbl MO M3YYEHMIO KONMUYeCcTBa NaTONOTMMYECKUX KNEeTOK B MEYeHn U
Cefle3eHKe MoKasanu, 4TO NpY pasBUTMM PETUKYIOCAPKOMATO3a B 3TUX OpraHax
Hab/0AaeTCA IKCMOHEHLMANbHOE YBENMYEHNE KOMUYECTBA /EMKO3HBLIX KETOK,
UTO XOPOLIO BUAHO M3 pUCYHKa 3. KMHETUYECKOEe YpaBHEHWe YBENUUYEHUSt KONMU-
uecTBa NeNKO3HbIX KNeTOK NpuBedeHo B Tabnuue 1 [Mpu aTom o6Liee 4MCno
KNETOK MeYeHN MPaKTUYECKU He U3MEHSIETCs. ATO rOBOPMT O TOM, YTO HapacTaHue
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BeCca opraHa MPOMCXOAWUT B OCHOBHOWM 3a CYET YBE/IMYEHWS KONMYECTBA OMyXo-
NeBbIX K/ETOK.

KnHeTnuyeckoe u3ydyeHne peTMKynocapkomaTo3a Obino Hayato B anpene
1969 rogja. 3a Bpems, MpoLlefllee ¢ 3TOro MomeHTa [0 (eBpans 1970 roga,
MPOM30LLI0 HEKOTOPOE COKpalleHWe NPOLO/MKMUTENbHOCTU XXU3HWU MbILLER ¢ pe-
TUKY/NI0CapKOMaTo30M. OTW [aHHble MNpuBefeHbl B Tabnuue 2 U rpamnyeckm
N300paXeHbl Ha PUCYHKe 4. PasHuLa B MPOJO/MKUTENBHOCTU XWU3HW YKUBOTHbIX
CTaTUCTUYECKN [AOCTOBEPHA. B HacTofliee Bpema 3Ta BenMYMHa MPaKTUYECKU
He U3MeHAeTCs OT OnbITa K onbITy. O4YeBUAHO, POPMUPOBAHME PETUKYIOCAPKOMA-
TO3a Kak CTabuNbHOro NnepeBMBaemMoro LWtamMmma 3aKOHUYUIIOCh.

Tabnuua 2

CpefHAas NPOLOSIXUTENBHOCTb XU3HU MblLLER C PETMKYNOCapKOMaTOo30M

Anpenb 1969 T. Hosbpb 1969 r.  Pesparb 1970 .
26,6+1,9 22,2+0,8 19,6+0,7

YMeHbINeHne cpefHeli NPOAOIKUTENIbBHOCTU XKM3HW MOLOMbITHBIX JKUBOTHBIX
NpYBENO K YBENMYEHWIO KOHCTaHTbl CKOPOCTW npouecca ¢ (dopmyna 1) npu-
MEepPHO Ha 70%, TO eCTb K YMEHbIHEHNIO BPEMEHW YBOEHMA KOMYECTBA ONyXone-
BbIX K/IETOK, €CAM MPU pacyeTax Nonb30BaTbCs 3KCMOHEHLMaNbHON annpokenmMa-
Lmeid.

Kak cnefyeT 13 NpuBeAEHHbIX AaHHbIX, W3YUYEHHbIA LITaMM PeTUKY/O-
CapKomarto3a Mbllleid MOXET 6bITb UCMOMb30BaH A/ KONMYECTBEHHbIX MUCCNeLo-
BaHWi B 3KCNEPUMEHTa/IbHOW OHKOMOTMWU, B MepBYKD OYepedb 415 KOMYecT-
BEHHOM XapaKTepuCTUKM aKTUBHOCTWM MPOTMBOOMYXO/eBbIX MpenapaTos. [loka-
3aTenun NenKo3HOro mpouecca Nerko M3MepstTCs, a X U3MEeHeHWe BO BPEMEHMU
ONUCbIBAETCA MPOCTbIMU MaTeEMAaTUYeCKMMK 3aBMCMMOCTAMU. B cnyuvae akcno-
HEHUMaNbHOW annpoKCMMAaLMN KMHETUYECKMX KPUBBLIX POCTa 3/10KAYECTBEHHbIX
HOBOOGPa30BaHWil MOXET ObiTb WMCMNOMb30BaH KUHETWYECKUA KPUTEPUIA TOpPMO-
Xenua [7, 10].

OnbITbl C CApPKONU3UHOM W 3HLOKCAHOM MOKa3aiu, YTO PETUKYN0CapKo-
mMaTo3 o06nagaeT onpefefieHHON YyBCTBUTENbHOCTbIO K aNKWAUPYIOLLNM areH-
Tam.

ABTOpbI BblpaXalT 6narogapHocTb npoteccopy B. M. BeprosnbLy 3a npe-
[oCTaBeHve WwTamMma u 06cyXaeHne pesynbTaTos.
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A Kinetic Model of Experimental Leukosis

Regularities in the Development of Reticulosarcomatosis in Mice

The kinetics of development of a new transplantable reticulosarcomatosis was studied
in CC5/Br mice. Tumour development was estimated from changes in the weight of meta-
plastic organs by means of kinetic curves constructed on the basis of changes of all parameters
characterized by exponential and power functions. The kinetic model of reticulosarcomatosis
is recommended for use in quantitative research in experimental oncology.
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A “New” Blood Factor, Cl, Demonstrated
with Extracts of Seeds
of the Korean Clerodendron trichotomum Thunberg*
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and the Department of Forensic Medicine and the Laboratory for Experimental Medicine
and Surgery in Primates (LEMSIP) of the New York University School of Medicine,
New York City and the Korean Medical School, Seoul, Korea

(Received October 12, 1973)

By absorbing extracts of seeds of the Korean Clerodendron trichotomum Thun-
berg with selected human group O red cells, a lectin has been prepared, which defines
a hitherto undescribed specificity, designated Cl, defining individual differences in
human red cells. The specificity Cl appears to characterize a structure associated with
the A-B-H-Le marcomolecule, both of red cells and of saliva, which is distinct from the
combining groups for A, B, H and Le. Moreover, the reactivity of red cells with anti-Cl
lectin is destroyed by treatment of the red cells with proteolytic enzymes, unlike the
reactions for A, B, H and Le.

The use of seed extracts (lectins) as diagnostic reagents for blood grouping
and for biochemical studies has become general [1]. One of the supposed ad-
vantages of such reagents is their presumed chemical simplicity, viz. it has been
tacitly assumed that seed extracts consist of a homogeneous population of lectin
molecules as contrasted with blood serum antibodies which have been shown to
consist of an entire spectrum of molecules of related structure. However, as
Wiener et al. [2] have demonstrated, seed extracts like serum antibodies can be
fractionated into lectins of more than one specificity by absorption with properly
selected red cells. Applying this principle to extracts of leaves of the Korean Vicia
unijuga, Moon and Wiener [3] succeeded in fractionating a potent anti-N lectin,
useful as a diagnostic reagent for laboratory tests as well as for blood group
research. The purpose of the present report is to describe the application of this
principle to extracts of the seeds of the Korean tree, Clerodendron trichotomum
Thunberg, for the preparation of a lectin defining a new blood group specificity, CI.

Extracts of ground seeds of Clerodendron trichotomum Thunberg were pre-
pared in the usual manner and tested against a series of more than 50 specimens
of human blood; all were strongly agglutinated. However, when the extract was
titrated against the same red cells, differences in titre were observed. Red cells
reacting in lowest titre were then used for absorbing the lectin, and when the ab-
sorption was complete, a reagent resulted which gave marked agglutination with

* This article is dedicated to Dr. Susan R. Hollan for her magnificent contribution to
medicine in the field of haematology, on the occasion of the 25th anniversary of the National
Institute of Haematology and Blood Transfusion which she helped to found.
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certain red cells, while it failed to agglutinate or only weakly agglutinated other
red cells (Table 1). Since such differences in reactivity were observed also among
red cells of group O, it was apparent that the blood factor (specificity) being de-
tected by the lectin, designated anti-Cl after the seed from which it was prepared,
was distinct from the known A-B-H blood factors. Tests with the absorbed seed
extract (anti-Cl lectin) were therefore carried out against 20 blood specimens from
commercial panels of cells of known blood groups, and blood factor Cl was
shown to be different not only from A, Band H, but also from the blood factors
M, N, S, s, P, Lua K, k, Jka, Jkb, Fya Fyb, Lea Leb, Xga, RhO, rh', rh", hr',
hr' and hr. Tests were therefore carried out against a larger series of blood speci-
mens in an attempt to define the nature of the newly found specificity CI.

Table 1

Fractionation of anti-Cl lectin from extracts of seeds
of Clerodendron trichototomum Thunberg by absorption with selected group O red cells

. Reaction with seed extract
Tested against

red cells of : diluted

Undiluted ) - 1:4 1:8 1:16 1:2
Unabsorbed seed extract
1 P.C, group Ai + + +
2. H. Y. Y, group O ++ + +++ +++ + + + —
3. Dr. K., group O + + + + + — — _
4. Y. H W, group B + + + + + + + + + + —_ —
5. C. L, group Aj + + +x ++ + — -
6. Chimpanzee, group A + + + ++ + + + ++ — —
Seed extract, after absorp-
tion with group O red
blood cells No. 3
1L P.C, group Al
2. H. Y. Y. group O + 4+ + + + + + + — —
3. Dr. K., group O — — — — — —
4. Y. H. W, group B + + + + — _ _ _
5. C. L., group Ax — — — — _ _
6. Chimpanzee, group A + + + + + + + + — —

To simplify analysis of the results of tests with anti-Cl lectin, the reactions
were classified into four categories according to the intensity of the agglutination
observed, + + representing the most intense agglutination, + moderate aggluti-
nation, + weak or doubtful agglutination, and —absence of agglutination. In the
first experiments on a series of 133 blood specimens (Table 2), the findings were
classified also according to the race of subject being tested. As shown in Table 2,
no striking differences were observed in the distribution of the blood factor Cl
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Table 2

Reactions of anti-Cl with red cells from Whites, Negroes and Chinese

Racial derivation Number of blood specimens giving reactions of intensity
of blood specimens ey + i Total
Whites 20 26 6 7 59
Blacks 16 2 u 3 51
Chinese 9 6 0 8 23

Total 45 53 17 18 133
Table 3

Relationship of CI factor to the A-B-O Blood Groups

AB-O blood group Number of specimens agglutinated by anti-Cl lectin at intensity
of specimen tested

++ + + - Total
First Series

0 26 6 8 0 40
A 2 7 7 7 23
B 2 5 2 1 10
AB 1 1 0 1 3
Total kil 19 17 9 76

Second Series
(0] 29 6 5 7 a7
A, 2 5 3 18 28
A2 3 2 0 2 7
B 4 2 2 9 17
AjB 0 1 2 3 6
Total 3B 16 12 39 105

among Whites, Negroes and Chinese. A second series of 76 blood specimens was
then tested, and this time more attention was paid to the A-B-O blood groups. It
was then noticed that most of the strong reactions occurred with blood specimens
of group O, while most of the negative reactions occurred with blood specimens of
group A. Since this was reminiscent of the behaviour of anti-H reagents, a further
series of 105 blood specimens was tested, this time paying attention also to the
subgroups of A. As shown in Table 3, the strongest reactions occurred most often
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in blood groups O and A2 the weakest reactions occurred most often in subgroups
Ax and AiB, while blood specimens of group B had an intermediate position.
Despite this resemblance to the specificity H, anti-Cl was clearly not identical with
specificity anti-H, because 7 blood specimens out of 47 of group O and 2 out of 7
subgroups A2 failed to agglutinate, while 2 out of 28 blood specimens of group Al
gave intense agglutination. Furthermore, tests with the absorbed anti-Cl lectin
on blood specimens from more than 10 group A chimpanzees uniformly gave
strong agglutination (cf. Table 1), while none of these blood specimens was
agglutinated by anti-H lectin.

The findings up to this point indicated a probable association between the
newly found blood factor Cl and the blood factor H detected by saline extracts of
Ulex europeus seeds. Therefore, Table 4 was prepared which compares the re-
actions of a random series of 94 blood specimens with the two lectins anti-Cl and
anti-H. Simple inspection of Table 4 confirms the anticipated presence of an
association between blood factors Cl and H. In fact, Table 4 can readily be con-
verted into a 2x2 contingency factor by combining into a single category blood

Table 4
Relationship between the H and Cl Blood Factors

Number of blood specimens reacting with

rég(t:?ir:)srﬁtsyv\(/’ifth anti-H lectin (uiex ecuropeus) at intensity
anti-Cl lectin .4 . - Total
+ o+ 3 n 1 6 49
. 3 8 1 2 14
N 0 3 4 6 13
_ 0 3 1 14 18
Total 34 25 7 28 9

specimens reacting in strengths + + or + and into a second category those giving
+ or —reactions. The value of / proved to be 31.7 for one degree of freedom, and
by taking r = yjy/N, where N is the number of blood specimens tested, it is
found that r = 0.58, confirming the presence of a strong correlation between
the reactions for H and Cl.

Thus, the findings indicated that anti-Cl was detecting another specificity
of the A-B-H macromolecule, but due to a combining group distinct from A, B
and H, or else due to a structure closely connected with the A-B-H macromolecule.
If this idea was correct it would be expected to hold also for the blood group sub-
stances in saliva, i.e., anti-Cl serum should be inhibitable by saliva from A-B-H
secretors but not by non-secretor saliva. Therefore, a series of samples of boiled
saliva was tested by the standard inhibition method [4] with anti-H and anti-Cl
reagents. For the tests, indicator red cells of group O were used which were ClI
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positive, and the anti-H and anti-Cl lectins were diluted so as to have a 6 units
titre for the indicator cells. Moreover, to obtain clear-cut reactions the extracts
of Clerodendron seeds were used directly, without prior absorption with CI-
negative red cells. The results of the tests are shown in Table 5. As predicted,
saliva indeed proved capable of inhibiting anti-CI lectin, and the saliva from non-

Table 5

Comparison of the saliva inhibition titers for anti-H lectin (Ulex europeus)
and anti-Cl lectin (Clerodendron Thunberg)

i Inhibition titers for i Inhibition titers for
Saliva of Saliva of
Anti-Cl Anti-H Anti-Cl Anti-H
Human Chimpanzee
No. 1 4 16 No. 1 4 4
No. 2 2 4 No. 2 8 64
No. 3 1 1 No. 3 8 16
No. 4 12 0 Stump-tail
No. 5 16 4 macaques
No. 6 16 64 No. 1 4 32
No. 7 4 4 No. 2 256 256
No. 8 4 8 Baboons
No. 9 1/2 12 No. 1 16 64
No. 10 1 0 No. 2 16 256
No. 11 0 0 No. 3 8 128
No. 12 1 16 No. 4 4 16
No. 5 4 64

secretors gave the lowest inhibition titres, viz. only 0 to 1 units, while the salivas
having the highest inhibition titres for H, e.g., stumptail macaque saliva No. 2,
also had the highest inhibition titres for CI.

As a further test of the theory, blood samples from individuals of the
Bombay type were tested. Since Bombay red cells are non-reactive for A, B and
H, they should also be non-reactive for Cl, and as Table 6 demonstrates, the ab-
sorbed Clerodendron seed extracts (anti-Cl) indeed failed to agglutinate un-
modified Bombay red cells, of which three specimens were tested. To gain further
insight into the nature of the CI specificity, titrations were carried out against a
series of blood specimens of human and non-human primate origin, the red cells
being tested not only unmodified but also after treatment with a proteolytic
enzyme (ficinated red cells). Those results are also shown in Table 6. The findings
not only showed the previously noted correlation between the reactions with
anti-H and anti-Cl, but also helped to crystallize further the nature of the differ-
ences between them. Firstly, it will be noticed that Bombay red cells are strongly
agglutinated by crude extracts of the Clerodendron seeds; it is only the absorbed
extract or purified anti-Cl reagent which does not agglutinate the unmodified
Bombay red cells. This confirms the presence of at least two major fractions of
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Table 6

Comparative titers of anti-H lectin (extracts of seeds of Ulex europeus), and extracts of
Clerodendron seeds unabsorbed and absorbed, for untreated and ficinated red cells from
a variety of blood samples of human and non-human primate orgin

Titers of extracts of Clerodendron seeds

Titers of anti-H vs. Absorbed with red cells
Blood specimen tested Unabsorbed vs. No. 11 .
Untreated  Ficinated  Untreated  Ficinated  Untreated  Ficinated
RBC RBC RBC’ RBC’ RBC RBC

Bombay type

1 D.P 0 0 14 80 0 2
2. L E 0 0 12 96 0 3
3 S A 0 0 12 48 0 2
Cord blood

4. M. A, group O 16 160 14 80 2 16
5 G. T, group O 12 160 12 80 0 3
Adult blood

6. R H, group Al 16 128 5 64 0 3
7. D. S, group Al 12 100 12 64 0 2
8 R A, group O 40 350 40 80 16 6
9. B F, group O 32 300 48 96 14 6
10. Lot 1226, group O 48 350 56 96 12 6
11. *CK 4029, group O 48 350 10 128 1 3
12. W. L, group B 12 80 40 56 14 2
Chimpanzee

13. Hep, group A 0 0 64 24 12 0
14. Mary, group A 0 0 32 8 24 0
Gibbon

15. Whitey, group AtB 0 4 1 16 0 3
16. Penny, group AIB 0 4 2 40 0 3
Baboon

17. No. 84, Cerelle 0 0 64 24 12 0
18. No. 660 0 0 10 12 0 1

*Red cells used for absorbing extract of Clerodendron seeds

lectins in the extracts of Clerodendron seeds; one of the fractions is a panagglutinin
(except, perhaps, for gibbon red cells), i.e., the fraction removed by absorbing
with Cl-negative red cells, and the other fraction is the anti-Cl lectin which is the
subject of this report. Secondly, it is to be noticed that while ficin treatment of
the red cells increases their activity with anti-H lectin, it appears to destroy their
reactivity with anti-Cl lectin, leaving behind in the latter case only a feeble non-
specific reaction, presumably due to remnants of the panagglutinin not removed
by the absorbing red cells.
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In conclusion, therefore, a type-specific lectin of a specificity not previously
described, designated anti-Cl, has been separated from extracts of seeds of the
Korean Clerodendron trichotomum Thunberg, by absorption of the seed extracts
with selected human red cells. The specificity detected by this anti-Cl reagent
appears to be due to a structure on or closely connected with the A-B H Lc
macromolecule, but distinct from the combining groups for H, A, B and Le.
Moreover, treatment of red cells with a proteolytic enzyme like ficin destroys
their reactivity with anti-Cl lectin, even though such treatment leaves unaffected
or increases the reactivity for A, B, H and Le. This suggests that sialic acid may
play an important role in this newly found specificity, just as it does for the
specificities M and N.

*
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Rh( or D, -D- and the Blocking Patterns
A GENETIC (TEMPLATE) EXPLANATION
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By the use of the gene template it will be shown that D appears at two different
sites on the Rh locus, and that the locus cannot simply be DCE — or a similar one.
Further, -D- does not appear to be a super RhO as described by Wiener. Finally, a
simp le explanation is offered for the action of incomplete (blocking) and agglutinating
antibodies.

Introduction

A feature of the recently proposed gene template [1] is that, unlike previous
theories, it presents a structure to explain both antigens and antibodies. It indicates
that the antigens may have a structure that is monomeric, dimeric and trimeric,
which also appears to be the type of structure that has now been reported for the
antibodies (for pentamers see discussion). This feature seems to be a necessary one

if the idea of antigen/antibody reactions being —“mortise and tenon” —*“keyed”
—"“fitting into depressions” —is valid, or if the antibody is a “mirror image of
the antigen”.

As a result, it is proposed that genetic theories that do not allow the antigen
structure to appear as monomers, dimers and trimers are likely to prove incorrect.

In support of this contention and in favour of the lapped or complex structure
of the template it will be shown that D in the Rh blood system may not be a single
allele on the Rh locus asthe Fisher—Race [3] scheme proposes, but may be located
at two positions.

As a result, no arrangement of the C, D, E, c, e, receptors on a single locus
can be valid unless at least some of the identifications are repeated.

It will also be shown that Wiener’s [2] explanation of -D-, or D— or Super
Rh° (a strong Rh° factor occupying the missing sites) is not likely to be correct
because, if such were the case, the basic species template could not produce the
full range of antibodies - C, ¢, E, ¢, f, Ce, Ee and Cw —that have been reported
[4] from these carriers.

Finally, an explanation of blocking or incomplete antibodies will be given
which suggests that difficulty in understanding these reactions may be due to in-
effective genetic concepts.
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M ethod

The gene template (Fig. 1), used previously to explain the systems listed
[1, 5] will be used to explain the possible genetic structure of RhOor D, -D-, etc.,
and will also be used to illustrate blocking or incomplete antibodies.

AB.BC.CD

Code Point
AB BC 1 BC.CD
j BC CD
AB MAVAR \ 14
BC Centre Ii,ne / 4f 4/
cD \ <4 4
Genes 1 2 3 A 5 6 7
System
ABO A A2 A3 B 0 0,
Rh r R, R R P R
CDe ce CDe CDE cDE cDe cDe
MNSs NS MS MS, Ms Ns Ns
Gm
f
(zafy) z za zafy afy a(y) 1(y)
Hp IF 2 3 2M IS M (?)

Fig. L Gene template. For explanation of identifications see Ref. 1

M aterial

Flughes-Jones [6] has reported that 1gG anti D binds to antigen by one site
and IgM anti D binds by two sites. Also see Holburn (27).

He has also reported that, “I1f IgM and IgG anti D are added at the same time
to red cells, one IgM molecule prevents the uptake of two 1gG molecules” and he
remarks, “(this suggests) that D- antigen sites occur in groups and that the large IgM
molecule attached to one D- antigen site prevents the binding of an 1gG molecule
to a neighbouring site by steric hindrance”.

The gene template, divided in detail for the Rh system (Fig. 2) shows that
each of the lowest two units (monomers) of the template has one D site. Thus
there are two monomer antigens (cDe or RO that carry a single D site, a dimer
antigen (cDE or R2 that carries two sites, a trimer antigen (CDE or RzZ) that
also carries two sites —and finally another dimer antigen (CDe or RX that
carries a single D site.

The antibody pattern that results from this template (see Ref. 1 for full
details) for anti D only is:

1. Monomeranti D, i.e. IgG - two types —(each monomer with one D site).
2. A dimer and trimer with two sites each of anti D which may be IgA or IgM.
3. A dimer with a single site which may also be IgA or IgM.
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The observations of Hughes-Jones are therefore interpreted by the template
as meaning that anti D can appear as one site on a monomer, or as either one or
two sites on multiple units, which may correspond to IgA or IgM. There is evidence
that 1gM consists of IgG monomer units in combination [7].

The second observation of Hughes-Jones “one IgM molecule prevents the
uptake of two 1gG molecules” corresponds exactly with this template explanation
because the D sites on most IgM molecules will be twice as many as those on IgG.

Fig. 2. Rh identifications on gene template. Note: D occurs on centre and lower units, i.e.
code BC and CD, and occurs seven times on five different genes (antigens)

Fig. 3. Rh identifications on 1gG sub-groups 1g2, 1g3 and Igl. Template predicts that D is

not on Ig2, C is not on Igl and E is not on 1g2. These units may, however, be combined with

the units showing C, D, E identifications. C and E, being a bond identification will always be
on parts (at least) of two units

Equally, since IgM anti D blocks two of the antigen monomers, this may be
a “steric hindrance” —but it might be equally correct to propose that IgM anti D
is a more complex molecule and therefore it must block two single (monomer)
1gG molecules.

Apart from agreement with the template, the observations of Hughes-Jones
appear to be further supported by the fact that anti D 1gG is found on the sub-
types yGIl and yG3 but not yG2 (yG4 will be discussed later).

The significance of this is shown in Fig. 3 where the template units are noted
as yG2, yG3 and yGl in that order, as proposed by Kunkel et al. [8].
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The template (Fig. 3) shows the IgG subclass of some of the Rh anti-
bodies reported by Abramson and Schur [9]. In this study D was also reported
to beonlg2in three of seven examples, mixed with normal anti D 1gG molecules.

The possible significance of this scheme based on the template is as follows :
(@) D will be found on yG3 and yGI but not yG2; (b) C will be on yG2 and yG3
but not yGI; (c) E will be on yG3 and yGI but not yG2; (d) c and e will be on
all three units; (e) CDE will consist of three units; (f) CD will be on either yG2
and yG3 or all three units.

Anti D was also identified on Ig4. Abramson and Schur found it once in 27
samples when testing anti CD and Morell et al. [10] have identified it, twice with
reasonable titre, in two unboosted examples and in all of 22 boosted samples.

These inconsistencies seem to make it uncertain as to how lg4 is related to
the Rh system. The rarity in unboosted samples suggests that it may be part of
fragments of Igl, 1g2, or 1g3 mixed with 1g4 —or that 1g4 is attached because it
is adjacent (i. e. a spacer between adjacent systems). Compare the IgA subdi-
visions IgAa and IgAb.

STi-

It has been assumed [11] that -D- or D—may be a support for the DCE
arrangement in that it represents an allele where the C and E loci are not occupied
— whereas Wiener [2] considers that it is due to chemical structural change in
which a strong RhOfactor occupies the sites of the other anti Rh sera.

This last explanation cannot be correct if the basic template structure directs
the production of both antigen and antibody as has been proposed previously. If
-D- or D—was, in fact, DDD, it is clear from the Rh template (Fig. 2) that some
at least of the antibodies that have been produced [5] could not be produced.
This particularly applies to either anti C or anti E.

That C and E have been deleted, appears to be correct as far as this gene with
its three receptor loci is concerned, but this does not appear to support an overall
three allele theory because, as has been shown, D appears to be at two sites —
and this double appearance of D may coincide with the greater complexity shown
in Fig. 2 which shows the CDE locus to be in the order ecCcDeEeDc.

Du

The possible existence of two sites for D on the template monomers then
leads to the proposal that an individual may express one D gene as an antigen
and the other D gene as an antibody.

However, as explained in a previous paper [1] this would be a rarity and
what is far more likely is that the qualities of one D antigen will lead to a pro-
duction of D antibodies that are reciprocal, i.e. it will not react with the carrier.
This suggests that an incomplete D will produce a reciprocal anti D comparable
to the anti Bwproduced by AlBwtype blood. Such an incomplete D antigen has
been termed Da and it appears to range in strength from normal D to zero.
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It also seems likely that the hrsidentification of Shapiro (discussed in 1) may
be on one of the D genes and not the other —and this also appears to have some
meaning for the factors termed RhA RhB Rhc, etc. which may be present or
missing from D antigens.

Miscellaneous

The following observations are offered as additional evidence of template
structure —particularly as it applies to D.

1 If Rh positive cells are exposed to a mixture of agglutinating or incomplete
anti D, the incomplete antibody seems to win the race for antigen [12, 13].

Because a natural unbroken antigen must normally be a total single (mono-
mer) unit at least, this means that cDe, for example, is in fact a “complete”
antigen (which equals the antigen R,, of Wiener).

Also since ¢, D or e, alone, appear to be parts of a complete antigen they
may validly be termed “partial” or “incomplete” antigens.

D alone may be attached to a basic monomer template or it may be paired
only with part of the monomer (Fig. 4). The total monomer with D on it would
logically be a naturally produced antibody —but D attached to only part of the
monomer may be due to refined or specific D inoculation, i.e. it may be equivalent
to an immune antibody.

Fig. 4. Initial diagram of antibody reaction. A. Normal agglutination. Example — anti A with

Ar;B. Agglutination (partial).Example —anti A with A2 (H remainder, vacant); C. Partial

antibody on monomer combining with part of an antigen. Example —anti D with -D-; D. Par-

tial antibody (fragment) combining with part of an antigen. Example — incomplete anti

-D- with -D-. In the case of Fig. 4D the equal size of antibody and antigen should form
the strongest (ring force) combination

Also, since the monomer with anti D identification on it may be larger than
incomplete anti -D-, it seems likely that the smaller, less complex, antibody will
be able to combine more rapidly (see Fig. 4).

2. Higher pressure is needed to inactivate incomplete anti Rh than
agglutinating anti Rh [14]. Incomplete anti Rh appears to be smaller and there-
fore there may be less to breakdown. It should, for example, be simpler to break-
down a chain of say sixty amino acids than a chain of say, ten.

3. Heat inactivates anti Rh agglutinins [15, 16]. The reasons appear to be
similar to the last item.
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4. If Rh positive cells are exposed to trypsin [17] or a filtrate of a broth of
cholera vibrio [18], they become agglutinable by incomplete anti Rh.

Again it appears that the larger structure is broken down (or sections of it
are isolated) so that a smaller antibody —incomplete anti Rh — can combine
directly with a partial (or same sized) antigen.

5. Anti D blocking antibodies are resistant to washing off the red cells but
agglutinating anti D antibodies are washed off easily [19—21].

This appears to indicate that the blocking antibodies (small units) combine
totally with the corresponding part of the antigen —but that agglutinating anti D
does not do so because the monomer to which it is attached has vacant antibody
sites that cannot combine with antigen (Fig. 4C).

Blocking or incomplete antibody/antigen reactions

At about the same time, Race [13] and Wiener [12] carried out experiments
that can be summarized as follows. If Rh positive cells are suspended in a serum
containing incomplete anti-D, then the mixture is centrifuged and the cells are
washed and re-suspended in saline, these cells will no longer be agglutinated by
agglutinating anti D although they will be as agglutinable as before by anti-c,
anti-C and anti-E. This particular behaviour is shown in Fig. 5, where it will be

Fig. 5. Antibody reactions. A. Incomplete or blocking. B. Action of anti D. C. Patterns
showing that the action is complete or incomplete —and not necessarily the antigens or anti-
bodies. D. Showing action of both anti A and anti H with A2
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seen that such behaviour coincides with the proposed gene template structure. It
would also appear to support Wiener’s opinion that the CDE identifications are
simply parts of antigens.

Finally, the action illustrated would also appear to support the Fisher-
Race theory but cannot if, as indicated here, D has two sites —and will be
even less applicable if the C and e sites repeat as is also proposed.

Figure 5B illustrates and may explain a query of Kabat [26]: “The ability
of blocking antibodies to agglutinate enzyme treated erythrocytes of -D-/-D-
erythrocytes in saline is very hard to understand unless these antibodies have more
than one antibody group per molecule.” The explanation illustrated means that
incomplete antibody agglutinates the -D-/-D- antigen because it is also incom-
plete, i.e. both are of approximately equal size. However, blocking (or incomplete)
anti D should not theotetically agglutinate D/D cells in saline because its com-
bination may be blocked by additional parts of the total monomer to which
is attached.

The implication of this last observation is that antibodies appear to combine
completely with antigens of equal size, but will not agglutinate completely if the
antigen is of a different size. As a result, an incomplete antibody may be complete
in its action with an incomplete antigen —but be incomplete with a complete
antigen —and a proposed scheme of this nature is shown in Fig. 5.

Discussion

If the antibodies combine directly with the antigen on the cell membrane, as
is indicated by this genetic scheme, it appears to follow that the antigens on the
cell membrane are simply identifications on parts of or the whole chromosome.
This would suggest that the cell membrane is simply a chromosome mesh which
may be in helical form, or in a form that was duplicated as a helical.

The structure of the membrane —as proposed by Danielli and Dawson [22]
and Robertson [23] and illustrated by Hollan [24] would fit this scheme, viz.
protein chromosome layers externally and internally, with a lipid layer in between
or a similar scheme where the helicals appear externally and internally but also
wind through the lipid layer. The carbohydrate percentage (7% to 10%) also
appears to be significant because 1gG (a monomer) is reported to have about 2%
carbohydrate whereas IgA or IgM have about 12%.

Since IgA and IgM appear to be bonded monomers, the greater amount of
carbohydrate may point to carbohydrate formation due to bond action. Therefore,
the 7% to 10% of carbohydrate in the cell membrane may point to the proteins of
the surface being bonded proteins that form a chromosome mesh.

The capacity of incomplete anti D to combine with similarly sized (?)
incomplete D (-D-) antigens contrasted to its inability to agglutinate complete D
antigens also appears to suggest that the method of attraction and combination is
not due simply to direct (repulsive, attractive) forces. Firstly, because there is no
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evidence that the total charges in each unit are opposite —and some evidence to
say that antigens and antibodies repel each other —and secondly, because even if
they were attracted to combine it should mean that incomplete anti D would
combine equally strongly whether with -D- cells or D cells.

The manner of combination proposed, which may be at variance with
present schemes, is as follows. The chromosome (or gene units) may have an UP-
DOWN sequence as on DNA [25]. This UP-DOWN sequence may allow a ring
force to operate in the chromosome strands, especially at division —causing the
helicals to compress. So it is proposed here that the antibody combines with the
antigen by a ‘ring’ force that operates when the antigen/antibodies combine.

It follows that when antibodies can combine with equally limited antigens
that complete ‘ring’ force may operate and draw the units tightly together. This
action would enable incomplete antibodies to combine better with antigens that
have been subject to forms of bond destruction such as enzymes, pressuie and
heat, for in such cases these destructive processes would create incomplete anti-
gens that would be more equal in length to the antibodies. On the other hand, if
there is a difference in size, the ‘ring’ force may be hindered in its operation.

IgM now classed as a pentamer may according to the template be 1g2, 1g3, Igl, plus two
spacer units (without antigen sites) Igda and lg4b.
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Lack of Immune Tolerance to Hepatitis B Antigen in
Offsprings of Guinea Pigs Injected with HB Ag during
Pregnancy

D. Valle, G. Halmosdi, J. Perkedi

Postgraduate School of Medicine, Budapest
(Received April 12, 1974)

Immune tolerance to hepatitis B antigen has been examined in the guinea pig.
The offsprings of guinea pigs injected with purified HB Ag during pregnancy were found
capable of producing HB antibodies. Purified HB Ag is suitable for producing immune
serum for the systemic screening of blood donors for HB Ag.

Systematic examinations on the occurrence of hepatitis B antigen (HB Ag)
have shown that HB Ag can be detected for years in the blood of otherwise healthy
individuals. The phenomenon has been termed hepatitis-associated antigen carrier
state [1], and many examinations have been performed to decide whether it was
due to immune tolerance [3]. In humans, controversial results were obtained.
According to some authors [2—4], HB Ag is transmitted transplacentally, others
[5—9] found evidence to the opposite.

Sera of high titre and high specificity for HB antibodies (HB Ab) can be
produced in the guinea pig [10], thus this species is suitable for studies on immune
tolerance.

Methods
Purified HB Ag

Mixed plasma of donors was used for producing purified HB Ag [11]. The
serum was purified by hydrolysis for 16 hours with a small amount of pepsin, re-
versible precipitation with polyethylene glycol (PEG), and electrogel-filtration
according to Bundschuh [12], using a Pharmacia K 50/100 column and Sephadex
G 200 gel.

Immunization

Two female and 8 male adult guinea pigs of 300 to 350 g weight were treated
with 0.2 ml of the purified 1 mg/ml HB Ag preparation on 5 occasions in 2 weeks.
The first dose contained besides the HB Ag an equivalent amount of complete
Freund adjuvant, and was given subcutaneously. The further doses consisted of
purified HB Ag + incomplete Freund adjuvant in equal proportion and were
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given subcutaneously; 0.1 ml HB Ag was injected intravenously without adjuvant.
Two weeks after the fifth injection the male animals were bled and the sera were
stored at —20°C. After the first injection the 2 females were mated with the males.
Five guinea pigs were born ; these were brought up and then treated with HB Ag
as described above followed by bleeding. The mother animals were bled 2 weeks
after reinjection.

Ouchterlonys method

1% agarose (Serva, reinst), 0.1 M NaCl, 0.01 M Tris buffer and 0.001 M
EDTA pH 7.6 were mixed and 2 mm thick plates were poured in Petri dishes. HB
Ag serum was put into the central well 6 mm in diameter, the immune sera were
distributed into 3 mm wells situated 3 mm apart. The plates were incubated at
25°C for 48 hours and at 4°C for 24 hrs. The reaction was evaluated against a
dark background in transmitted light.

Immune electroosmophoresis

HB Ag was detected by modified electroosmophoresis [13, 14] on plates of
0.05 M veronal-acetate buffer pH 8.6 and 0.8% agarose. The serato be examined were
put into wells 6 mm in diameter and the specified immune sera into 2 mm wells
situated 3 mm apart. 6 V/cm current was applied for 90 minutes. Reactions were
evaluated against a dark background in transmitted light.

The sensitivity of the method was controlled by using serum containing a
known quantity of HB Ag (15); the method was found to detect HB Ag at a
concentration of 0.045 mg/ml.

Results

After the first dose of HB Ag, the sera of the 8 male guinea pigs proved
negative with human HB Ag-negative sera, and positive with human HB Ag-
positive sera. These positive reactions were identical with that of human HB Ag
immune serum. Examination of the guinea pig sera revealed a high-anti-a titre
and a low anti-d and anti-x specificity as stated by G. L. Le Bouvier.

The sera of the 5 offsprings with HB Ag-positive blood samples gave a
positive reaction identical with that of the 2 mother animals, of the 8 males and of
the human immune serum.

Next, 1000 blood donors were tested for HB Ag with the sera of the 8 male
guinea pigs, 5 offsprings and the human immune serum. HB Ag positivity was
confirmed in 16 cases (1.6%) with all the three kinds of immune serum.
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Discussion

The results allowed to conclude that the offsprings of guinea pigs immunized
with purified HB Ag during pregnancy are capable of producing HB Ab, HB Ag
being assumed not to pass across the placenta, therefore, no immune tolerance to HB
Ag can develop in the offsprings. It must, however, be considered that the HB virus
does not multiply in the guinea pig, so this model should be compared to human
infection with certain reservations.

As the HB Ag used for immunization was produced from mixed donor
plasma, the obtained immune serum contained anti-d but no anti-y specific anti-
bodies. It was therefore expected that D type will be in excess among HB Ag
carriers. The distribution pattern of subtypes remains to be determined by ex-
periments still in progress.

We wish to thank Dr. G. L. Le Bouvier (YYale University School of Medicine) for typing
the sera; Dr. K. Madalinski (State Institute of Hygiene, Warsaw) for kind supply of serum
with known HB Ag content; and the National Institute of Haematology and Blood Trans-
fusion, Budapest, for human HB Ab-positive serum.
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Blastic Crisis in Previously Clinically
Silent Chronic Myelogenous Leukemia
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A patient is described in whom CML first presented as blastic crisis. The
diagnosis of CML was based upon the findings of Ph1chromosome in the bone marrow,
basophilia in the peripheral blood, absence of NAP activity in the leukocytes, elevated
serum vitamin BR2and an enlarged firm spleen. CML with blastic crisis as its first ex-
pression is relatively rare, as compared to CML in which blastic crisis appears as a
phase of prolonged clinically manifest disease.

The Philadelphia (Phl) chromosome is found mainly in patients with chronic
myelogenous leukemia (CML) [9] but, more rarely, it may be present also in
patients with other myeloproliferative disorders such as myeloid metaplasia [3],
thrombocythemia [2], polycythemia vera [6], and eosinophilic leukemia [8]. In
recent years the Ph1chromosome has also been described in 14 patients with acute
myelogenous leukemia (AML) [1, 4 —8, 10]. Because of the relative rarity of the
Ph1chromosome in AML, it has been suggested [1] that such patients have in
fact CML which had been clinically silent prior to the blastic crisis, the appearance
of which mimicked AML. We wish to report on an additional patient with a
similar course.

Case report

A 32-year-old lIsraeli-born taxi driver was referred to our department with
the diagnosis of AML. Two weeks prior to admission he started to complain of
bone pains and a white blood cell count of 180,000 with 20% blasts was found.

Physical examination showed the patient in a fair general condition with a
normal body temperature and blood pressure. Generalized lymphadenopathy was
found, the edge of the liver was palpated and a firm and non-tender spleen was
felt 3 cm below the costal margin. The eyegrounds showed engorged veins and
numerous whitish infiltrates.

Laboratory data were as follows. The urine was normal, the hemoglobin
12.8 g per 100 ml, hematocrit 35%, white blood cell count 200,000 with 20%
blasts, 10% promyelocytes, 8% metamyelocytes, 6% myelocytes, 22% band
forms, 27 % neutrophil polymorphonuclears, 5% basophils, 1% monocytes and
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1% lymphocytes. The platelet count was 150,000. No neutrophil alkaline phos-
phatase (NAP) activity was detected. A bone marrow aspiration biopsy disclosed
marked hyperplasia of the white blood cell series with 78% blasts; karyotype
examination revealed the presence of Phlchromosome (Fig. 1). The serum vitamin
B12was 2184 pg/ml. There were no other abnormal findings in the blood, specifi-
cally there was no evidence of hemolysis, coagulation disturbances or paraproteins.

Treatment was given with intravenous rubidomycin, 40 to 80 mg per day, a
total of 600 mg in 13 days; and allopurinol, 300 mg per day. Within 2 weeks the
bone pains, the lymphadenopathy and the retinal changes disappeared, and the
spleen and liver became unpalpable; the white blood cell count dropped to 6000
with 2% blasts. After an additional 2 weeks the lymphadenopathy and hepato-
splenomegaly reappeared and rubidomycin was reinstituted but had to be dis-

Fig. 1. Philadelphia chromosome (arrow)

continued because of an ischemic pattern in the electrocardiogram. Instead, com-
bined therapy with cytosine-arabinoside and steroids, and subsequently hydroxy-
urea and later 6-mercaptopurine were given, as well as transfusions of blood,
white blood cells and platelets, antibiotics and allopurinol. However, the patient’s
condition worsened and he developed hypoproteinemia and edema, muscle
wasting, melena and hematemesis, and subsequently oral and pulmonary moniliasis
with the appearance of a “fungus ball” in the chest X-ray (Fig. 2). Further treat-
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Fig. 2 Fungus ball in chest X-ray tomography

ment with amphotericin and fluorocytosine was of no avail and the patient died
of respiratory failure, 5 months after the diagnosis of leukemia had been estab-
lished. Postmortem examination revealed widespread leukemic infiltrations and
moniliasis, with severe involvement of the lungs.

Discussion

Two concepts have been forwarded concerning this specific form of leukemia
which is “acute” in its clinical and laboratory manifestations but exhibits the Phl
chromosome. Bornstein et al. [1] suppose that such patients present an abortive
form of CML which is clinically silent until the appearance of a blastic crisis. In
support of the pre-existence of CML as the background of the acute picture, these
authors as well as Hammouda [4] mention the presence of Ph1l chromosome»
peripheral blood basophilia and splenomegaly. In contrast, Hossfeld et al. [5] are
of the opinion that these patients have “true” AML.

In the patient described here evidence of CML was found in the presence of
Phlchromosome, splenomegaly, basophilia, elevated serum vitamin BL2level and
absence of NAP activity in the granulocytes. On the other hand, the presence of a
high percentage of blasts in his peripheral blood and bone marrow and the
stormy clinical course seemed characteristic of AML. The combination of these
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features in the patient led us to classify him with that relatively rare form of CML
in which a blastic crisis is the presenting manifestation. The diagnosis of a blastic
crisis in the background of preexisting CML has prognostic importance, in that
the disease in such patients is more resistant to chemotherapy than true AML [1].
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A case of IgD myeloma is presented. The severe damage of both kidneys
resulted in uraemia, and death. Fluorescein angiography failed to reveal a typical
paraproteinaemic fundus. The elevated serum IgD level decreased from 1000 mg to
400 mg per 100 ml during cytostatic therapy. The effect of the antineoplastic drugs on
the plasmocytes was demonstrated by microphotograms. The caryograms revealed
multiple changes.

The existence of type D immunoglobulin (IgD) has been revealed in a case
of myeloma [43, 44].

This Ig can be detected in 17% of the normal population ; it does not appear
below the age of three months. Hyper IgD-aemia is extremely rare [39]; the
normal concentration of this type of immunoglobulin is about 3 mg in 100 ml of
serum. Its electrophoretic mobility as well as the location of the precipitin line are
very similar to IgA. The sedimentation constant was found to be around 7,4 S
[46], the molecular weight approximately 180,000. The IgD is synthetized in the
plasma cells and can be broken down enzymatically, like 1gG [49, 51,53] cells ofthe
whole organism [11, 12, 45]. These cells, however, do not differ from cells pro-
ducing other immunoglobulins [36] and 70% of them is located in the intravasal
space. The half survival time (T 1/2) was estimated at the catabolic rate at 10 to
12% [42]. Though its antibody function, as its antinuclear-antibody property [26,
27, 55, 61], anti-thyroid [27], anti-diphthery-toxoid, anti-bovine-gammaglobulin
[20], anti-penicillin [18], and anti-insulin [14] properties have been proved, its
real role has not yet been established. There are no data of its skin sensitizing and
complement binding effects [16, 21, 22, 35, 54]. It is assumed that IgD is bound to
the membrane of the circulating lymphocytes [8], moreover, in a high percentage
to the lymphocytes located in the umbilicus [48]. More recently this Ig has been
supposed to be a receptor of lymphocytes [47]. In cases of nephropathy, the IgD
binds to the glomerular membrane, but its pathogenic role is not likely [58].

Approximately one and a half per cent of the myeloma cases are IgD mono-
clonal gammopathies [23]; most of them proved to be of the lambda type. The
distribution according to sex and age was similar as in other myelomas. The case
at issue was also one of IgD lambda. Table 1 shows the data in the available
literature.
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Table 1
Type I\(I:g.segf Male Female unksr?();wn )2%?5 References

Lambda 7 3H 25 17 40-86 2,5, 6,7, 9 10, 15,
16, 17, 24, 29, 30,
31, 32, 34, 37, 38,
40, 43, 52, 56, 59,
60, 62

Kappa 12 9 1 2 40-73 13, 16, 17, 28, 34,
54, 57, 63

Not identified 8 1 2 5 47-81 1, 3, 4, 16, 25, 33,
34

Total 97 45 28 24

Case report

J. J., a 65-year-old female patient was admitted to the Fourth Department
of Medicine on 2nd October, 1972. At 8 years of age, adenotomy, and at 14 years
tonsillectomy and then appendectomy had been performed on the patient. Since
her childhood she had been known to have “kidney disease”; in the last ten years
she had been under continuous urological control and had treatment because of
kidney stones and recurrent pyelonephritis, and local silver nitrate therapy for
ulcerous cystitis for one year. In the last years her blood pressure had been elevated.
Three or four months prior to admission she had lost weight, and became weak
and fell faint. She had had also polydipsia as well as polyuria. A few weeks before
admission she had suffered a rib fracture on the left side, caused by pressure, and
felt pains in the bones. She was admitted with anaemia and a sedimentation rate
of 120 mm/hr. For further findings see Tables 2, 3 and 4.

Table 2

Urine
Specific gravity 1005-1009
Protein positive
Bence-Jones protein positive
Esbach 2.1
Pus traces
Sugar negative
Sediment leukocytes, hyalin casts
Culture E. coli, Proteus, Pseudo-

monas aeruginosa
Endogenous creatinine
clearance 22 ml

Haematologia 9, 1975



J. Jakd, Sz. Viragh et al.: IgD-lambda myeloma 263

Table 3
BUN
Serum (normal Total ESR IgD
Date creatinine, value/), protein, i in serum, Urinary culture
¢/100 ml 20 rrr;ig 100 g/100ml  MMAT ma100 mi

2. 10. 1972 25 60 7.0 85

19. 10. 1972 — — 6.9 50 E. coli, sign.
bacteriuria*

30. 10. 1972 — - — 65 1000 E. coli, Proteus,
Pseudomonas
aeruginosa

12, 1. 1973 14 40 6.9 50

24. 1. 1973 - — - —

12. 2. 1973 — - - 52 250

20. 3. 1973 15 32 6.7 30 E. coli

28. 5. 1973 — 49 - — approx.

100 E. coli
19. 6. 1973 4.6 95 6.4 50 Sterile

* IgD concentration was detected by Hyland Immunopiate.

Renography performed with 1311-Na-iodohippurate revealed severe defects
in both kidneys (Fig. 1).

Histological examinations by light and electron microscopy proved the
existence of serious parenchymal lesions in both kidneys. Fluorescein angiography

Fig. 1 Renography performed with 13I-Na-iodohippurate
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Fig. 2. The capillaries around the macula are partly obstructed. Leakage of dye at border of
macular region (marked with arrow)

of the ophthalmoscopically negative eyes did not show a normal picture, but no
typical paraproteinaemic fundus was found (Fig. 2).

Immunoelectrophoresis revealed a discrete plus precipitin line ( J ) with no
IgM and IgA precipitin bonds and the typical picture of Ig-D-lambda monoclonal
gammopathy (Fig. 3).

A-Total A-lg6 | A-lgA | A-IgM A-lgD  A-Kappa A-lLambda
3 } e | b }

i z
|

1:1 L6 —
Fig. 3. Analytical examination of Ig-D-lambda monoclonal gammopathy
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Table 4
Colloid lability test
(thymol turbidity, etc.) negative
Cryoglobulin and cryofibrinogen negative
Sia test negative
Latex test negative
Paper electrophoresis:
albumin 60%
alpha! globulin 33%
alpha2 globulin 6.7 %
beta globulin 10.0%
gamma globulin 20.0%
Agarose electrophoresis visible M gradient
Table 5
Immunogram Patient
Normal value 28. 10, 1972 12 1 1973 16. 4. 1973
Flexner Ib 24 2 2 2
Flexner 2a 14 4 2 2
Flexner 3 A 4 4 2
Sonne 28 4 4 4
Coli 26 25 0 2 2
Coli 55 4 2 2 2
Coli 86 12 4 8 2
Coli 1M1 6 2 0 2
Sheep R.B.C. 2 0 0 0
Rabbit R.B.C. 105 32 — —
AST 230 AE/ml 240  AE/ml 280 AE/ml 140 AE/mI
Staph, alpha-
antitoxin 1.2 AE/ml 0.12 AE/ml 0.24 AE/ml 0.24 AE/mI
Anti A 14 16 8 4
Anti B 24 2 2 0
Table 6
Date Ha&nglgﬁm, Leukocyte count Platelet count
2. 10. 1972. Before cyclophosphamide
therapy 7.8 6 700 —
17. 10. 1972. End of cyclophosphamide
therapy 7.8 5 100 58 000
13. 10. 1972. Beginning of melphalan
therapy 8.8 1700 63 000
11 11 1972. End of melphalan therapy 7.8 4500 80 000
6. 2. 1973. Discharge 85 5900 —
15. 3. 1973. Readmission 89 4900 150 000
21. 6. 1973. Death 89 2000 46 000
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. - “l-
Fig. 4. Microphotogram of bone marrow

Fig. 5. The caryogram showed g- on the B5 chromatoid bridge on one G6 a “minute” for-
mation resembling a ring on EJ6. On one member of FA) a secondary submedian metacentric
incurvation was observed. Deletion and chromosomes without centromere were also found.
In general, the cells in the culture were in poor condition; the chromosomes were despiraled
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The patient’s immunogram revealed a decreased resistance to bacteria
(secondary antibody deficiency syndrome, Table 5).

The antibody character of the pathological 1gD could not be proved by the
antigens applied. Some haematological data are shown in Table 6.

X-ray findings

Skull: Erosions of bean or pea size on the left side of occipital squama.
Ribs: Erosions on dorsal arch of V1lth and VVUIth osteoporotic ribs on the left
side. Fracture of VIIIth rib in posterior axillary line.
Spinal column: Erosions of bean or pea size on the lower dorsal vertebrae.
First bone marrow aspiration: 4th October 1972 (Fig. 4).
Caryograms: 4th November 1972, and 2nd February 1973 (Fig. 5).

Fig. 8

Electron microscopic examination of bone marrow was performed on 12th
December 1972. In the sternal marrow, many plasma cells were found. Their
majority was well differentiated with an elaborated rough-surfaced endoplasmic
reticulum, and a highly developed Golgi system. In many plasma cells the ergasto-
plasmic lamellae exhibited the focal concentric arrangement. In the focus of these
membrane whorles the tubules were often distended, the density of their content
diminished and the membrane surface was totally or partially deprived of ribo-
somes. Autophagic vacuoles and other lysosome-like bodies were frequent in the
centre of the membrane whorles, and also in other parts of the cytoplasm. At some
places the cytoplasmic ground substance was condensed inside the membrane
whorles, and the rough-surfaced tubules were distended (Figs 6 and 7). Such
structures showed a tendency toward the development of autophagic vacuoles.

In the course of therapy, the greatest problem was to influence the symptoms
and the consequences of the renal failure. Obviously, the second most important
task was to control the myeloma as the main cause of the disease (Fig. 8).
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Figs 6 and 7. Electron micrographs of a sternal bone marrow plasma cell (Fig. 7 is a detail
of Fig. 6). The eccentric nucleus contains a large nucleolus and clumps of peripheral hetero-
chromatin. Most tubules of the well-developed rough-surfaced endoplasmic reticulum dem-
onstrate a focal concentric arrangement. In the centre of the concentric lamellae the tubules
are distended, partially degranulated, and some of them deprived of the semiopaque fine
granular content. In other membrane whorls the cytoplasmic ground substance is condensed.
Two autophagic vacuoles (arrows) are seen in the cytoplasm. The Golgi apparatus (G) is
highly developed

Fig. 9. Light micrograph of renal cortex showing chronic interstitial inflammation,
glomerular changes and atrophy of tubules, containing characteristic casts. Two glomeruli in
the centre are seen in Figs 13 and 14 under high-power toluidin blue stained semi-thin section
Fig. 10. Thickened basement membrane of glomerular capillary. Flattened and fused
foot processes of podocytes, with filaments and microtubules in their cytoplasm

Fig. 11. Marked thickening of capsular basement membrane. Hydropic swelling of some
cells. Periglomerular fibrosis. The obliquely cut tubule contains a large cast
Fig. 12. Swollen glomerular cell with many large vacuoles containing fine floccular
material

Fig. 13. The visceral and parietal layers of the glomerulus are fused. Basement membrane
material is present in the tuft
Fig. 14. Partially scarred glomerulus
Fig. 15. Mesangial thickening and many lysosome-like bodies in the cytoplasm of a
mesangial cell. Large irregular basement membrane

Fig. 16. Lumen and intercellular space (arrow) of the tubule seemto contain a similar floc-

culant material. Epithelial cell with imbibed cytoplasm. There is no epithelial lining cell at the

lower part of the tubule. Tubular lumen and interstitial space are separated by peritubular
basement membrane

Fig. 17. Plugging of a longitudinally cut tubule by precipitated protein and necrosed
debris (bottom). The tubular epithelial cells are detached at some places (on the right) from
the peritubular basement membrane. Vacuolated tubular cells (top right)

Fig. 18. Interstitial macrophage in vicinity of damaged renal tubules
Fig. 19. Chronic tubular atrophy with flattened cell and thickened peritubular basement
membrane
Fig. 20. Different degrees of tubular atrophy with epithelial cell desquamation and
basement membrane thickening

The patient received cytostatics, antibiotics and anabolic steroids regularly
and simultaneously. Her condition improved slowly and gradually, and after
approximately three months of treatment she became mobile. Another month
later she was discharged and was followed-up regularly. Still later her condition
deteriorated, readmission became necessary and she died of uraemia.

Postmortem examination

Necropsy was performed six hours after death. In accordance with the
clinical data, a soft, gelatinous, greyish-red tumour tissue was found scattered
over the whole skeletal system. Cut surfaces of the sternum, skull, femur, ilium,
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ribs and spine revealed multifocal infiltration of the bone marrow and of the
spongy substance of the bones. Diffuse osteoporosis was observed. Sporadically
the bone marrow was completely replaced by solid tumour. Microscopically, broad
sheets of closely packed cells were present in the bone marrow. The tumour cells
were similar to normal plasma cells but with more abundant cytoplasm and more
eccentric nuclei. Some cells contained two nuclei.

The liver (weight, 1130 g) was smaller than normal and its surfaces showed
signs of chronic congestion. Microscopically, the architecture was preserved. The
cell content of the sinusoids increased markedly, at some places they were slightly
infiltrated by tumorous plasma cells.

The lymph nodes were normal in size.

The tertiary pulmonary arteries of the right lung were occluded by emboli
originating from a parietal thrombus in the left femoral vein.

Electron microscopic appearance of the kidney

In the kidney, chronic interstitial inflammation with marked nephron injury
was seen. The glomeruli demonstrated different degrees of progressive scarring,
and the tubules signs of chronic atrophy (Fig. 9). Most of the convoluted tu-
bules could not be recognized.

In the glomeruli, many endothelial cells showed hydropic swelling. Large
vacuoles with floccular content were seen in the cytoplasm (Figs 11 and 12). The
endothelial cells showed few fenestrae. The basement membrane of the glo-
merular capillaries was thickened. Mesangial thickenings were frequent and
the mesangial cells contained lysosome-like electron dense bodies (Figs 13 and
15). The filtration slits between the foot processes of the podocytes were narrow-
ed and often absent. The cytoplasm of the prodocytes contained many micro-
filaments and microtubules (Fig. 10). The basement membrane of Bowman’s
capsule was considerably thickened (Fig. 11) and in many glomeruli the capsu-
lar epithelial cells were also thicker (Fig. 13). In the partially scarred glomeruli
the tuft was embedded in a basement membrane-like material (Fig. 14).

Most of the tubules exhibited signs of chronic atrophy. The epithelial cells
were flattened, shrunken and/or vacuolated. Typical brush borders and the basal
infoldings of the cells could not be found although some microvilli were present
at places. Many tubular epithelial cells were imbibed with the protein-rich material
found in the lumen of the tubules. Such material filled the distended intercellular
spaces, too. Cell ruptures and cell desquamation were frequent in the tubules
(Figs 16 and 17). Large macrophages showing the foreign body reaction of the
interstitium were common (Fig. 18). Plugging of the tubules by precipitated
protein and by necrosed debris was frequent. The peritubular basement mem-
brane demonstrated marked thickening around the atrophic and distended tubules
(Figs 19 and 20).

Haematologia 9, 1975



276 J. Jako, Sz. Viragh et al.: IgD-lambda myeloma

Discussion

The case seemed interesting in view of the rarity of IgD myeloma and also
as the course of the disease supported von Baehr’s theory of the kidney damaging
effect of light chains [5]. The powerful effect of cytostatic therapy on the patholog-
ical immunoglobulin titre also deserves attention. The question arises why the
plasmocytes, known to be resistant to therapy [19, 41], were so sensitive in this
case. (Their sensitivity was shown by the decrease of the IgD titre as well as by
the changed morphology revealed by electron microscopy.) Is it that the fore-
runners of the IgD producing plasmocytes — one group of the lymphocyte
population —were originally sensitive to these drugs? The caryograms seemed to
support this theory, since these alterations differ from the changes usually de-
scribed in monoclonal gammopathies [50].

*

We are indebted to Dr. P. Vittay for the radiorenogram.
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The distribution of tissue antigens for 22 antigens was studied in 46 patients
suffering from polycythaemia rubra vera (PRV), using antibody containing sera from
80 multigravidae. The incidence of HL-A 5 was significant higher and that of HL-A 7
significant, while the frequency of HL-A 13 was remarkably lower than in the normal
population. No difference was found in ABO and Rh (D) antigen distribution for
erythrocytes. No antibodies against erythrocytes, thrombocytes or lymphocytotoxic
ones could be demonstrated.

According to data in the literature, there is a certain relationship between
the distribution of blood groups and the incidence of haematological diseases.
According to examinations performed by Nersziszjan et al. [14] in more than 2000
haematological patients, within the ABO system group O occurs more frequently
in acute leukaemia, groups A and AB in pernicious anaemia, group AB in Werl-
hof’s syndrome and group B in haemophilia, as against the normal population.
Differences were found also in the distribution of Rh (D) antigen inasmuch as
the ratio of Rh-negative patients proved to be significantly higher in acute leukae-
mia, chronic myeloid leukaemia, hypoplastic anaemia and haemophilia. The in-
vestigations associated with organ transplantation and the better understanding
of tissue antigens have aroused interest in the relationship between tissue antigens
and the various illnesses, especially haematological diseases [6, 7, 10, 15—17, 22].
It has been attempted to find some correlation between development of the disease
and the incidence of certain HL-A antigens for Hodgkin’s disease [1, 6, 7, 11, 16],
malignant lymphomas [10, 11, 15] and SLE [3, 5], etc. The results obtained and
the conclusions drawn are not uniform.

Another field of research is centred on the appearance of lymphocytotoxic
antibodies in the sera of patients with various diseases [8, 9, 12, 18—20]. Accord-
ing to literary data, certain tissue antigens occur more and others less frequently
than in the normal population in part of the haemoblastoses. In spite of this we
have found no data concerning the tissue antigens and cytotoxic antibodes in
patients with polycythaemia rubra vera (PRV).

Material and Methods

The distribution of tissue antigens was analysed in 46 patients suffering
from PRV. The incidence of ABO, Rh (D) and tissue antigens was studied in
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respect of antigen distribution. The development of antibodies against all the
three cell lines was investigated. Tissue antigens were determined by the inter-
national standard lymphocytotoxicity microtest [20]. Typing for 22 antigens was
done by using antibody containing sera collected from 80 multigravidae. More
than two sera with antibody were used for the determination of each antigen. The
results obtained were compared with the per cent distribution and gene frequency
for the normal population. The lymphocytotoxicity microtest, using lymphocytes
from 50 healthy non-related blood donors was adopted to locate the antibodies in
the sera of the patients. The antibodies against thrombocytes were studied by
means of thrombocytes from 50 donors, by Colombani’s [2] complement fixation
microtechnique.

Results

No difference was found in the distribution of ABO and Rh (D) antigens as
against the data for erythrocytes of several thousand healthy donors.
When examining the tissue antigens of the patients, significant differences

were found for 3 antigens.
Four hundred and ninety blood donors served as normal controls. The repar-
tition of tissue antigens is given in Table 1

Table 1
Frequency of antigens in 46 PRV patients

Gene frequency | Gene frequency

Normal innormal ~ | in PR P
blood donors |  patients
HL-A 1 0.1475 0.1308
HL-A 2 0.2989 0.2697
HL-A 3 0.1271 0.1308
HL-A 9 0.1215 0.1437
locus 1 HL-A 10 0.0923 0.1056
HL-A 11 0.0701 0.0455
W 28 0.0388 0.0339
W 32 0.0315 0.0225
HL-A 5 0.0521 0.1567 0.0001
HL-A 7 0.0946 0.1835 0.0111
HL-A 8 0.1016 0.0691
HL-A 12 0.1135 0.1181
HL-A 13 0.0498 0.0112 0.0927
W 5 0.0853 0.0572
locus 2 W 10 0.0853 0.1181
W 14 0.0359 0.0225
W 15 0.0432 0.0225
W 17 0.0513 0.0225
W 22 0.0199 0.0225
W 27 0.0506 0.0455

Haematologia 9, 1975



G. Nagy, V. Stenszky et al.: Antigens and antibodies in PRV 281

As it clearly appears from Table 1, a highly significant increase (p = 0.0001)
was found in the frequency of HL-A 5, and a significant increase (p = 0.0111) in
that of HL-A 7. On the other hand, a not significant, though remarkable dim-
inution was observed in the appearance of antigen HL-A 13.

Considering that PRV is affecting all the three cell lines of haemopoiesis
(erythropoiesis, myelopoiesis, thrombocytopoiesis), the next experiments were
designed to find the respective antibodies.

Immunoantibodies against erythrocytes could not be found either on the
cell itself or in the serum.

Antibodies against lymphocytes were tested by lymphocytes from 50
healthy blood donors, with incubation at room temperature and at 15°C. No
lymphocytotoxic antibody was found.

Attempts were made to demonstrate antibodies against thrombocytes by
thrombocytes from 50 healthy donors, adopting the complement fixation tech-
nigue. The tests led to negative results in this case, too.

Discussion

Various authors found either a significant rise or fall of certain tissue anti-
gens in haematological disease. Thus e.g. HL-A 2 and 12 occur more frequently,
HL-A 1significantly less frequently in acute lymphoid leukaemia [17, 22]; HL-A
9, W 5 antigens more frequently in chronic lymphoid leukaemia [6], HL-A 5, W 5
in Hodgkin’s disease [1, 6, 7, 11, 16], HL-A 12, 13 in reticulosis [10], HL-A 7,
W 17 in lymphosarcoma [10].

In the present experiments, a highly significant rise (p = 0.0001) was found
in the frequency of HL-A 5, a significant rise (p = 0.0111) in that of HL-A 7
and a not significant, though remarkable fall in the incidence of HL-A 13 in
46 patients with Vaque—Osier’s disease. Although significant differences cal-
culated from the data of 46 patients in all must be interpreted with proper criticism,
we have still drawn some conclusions from these 3 antigenic differences. We have
attempted to establish correlations in the incidence of the 3 different antigens
versus their frequency in the normal population and certain clinical parameters
such as age, sex, duration and type of the disease (thrombotic, haemorrhagic
forms), and their response to therapy. However, no unambiguous relationship
could be demonstrated. In the second half of the experiments we searched for
antibodies against peripheral haemocytes (erythrocytes, lymphocytes, thrombo-
cytes). Immunoantibodies against erythrocytes could not be detected either on
the cell itself or in the serum.

Our hypothesis that the moderate lymphopenia associated with PRV
[4, 13] would be due to lymphocytotoxic antibodies could not be proved.

We attempted to detect antibodies against thrombocytes by thrombocytes
from 50 healthy blood donors, adopting the complement fixation technique.
These investigations too gave negative results. Accordingly, the failure or delay
of the increase in the thrombocyte count, often experienced in the course of
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exacerbations after treatment with radiophosphorus or cytostatics, could be
accounted for by immunological factors.

10.

11
12.

13.
14.

15.

16.
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18.

19.
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21.

22.

References

. Amiel, J. L.: Discussion. Symposium on the relationships between histocompatibility

antigens and tumor antigens. Transplant. Proc. 3, 1277 (1971).

. Colombani, J., D’Amaro, J., Gabb, B,, Smith, G., Svejgaard, A.: International agreement

on a microtechnique of platelet complement fixation. Transplant. Proc. 3, 121 (1971).

. Dausset, J. : Correlation between histocompatibility antigens and susceptibility to illness.

In: Progress in Clinical Immunology. Grune and Stratton, New York 1971.

. Goll, K. H.: Uber die Pathogenese der Polycythaemia vera. Folia haemal. (Lpz.) 77, 1

(1959).

. Grumet, F. C., Coukell, A., Bodmer, J. G., Bodmer, W. F., McDevitt, H. O.: Histo-

compatibility (HL-A) antigens associated with systemic lupus erythematosus. A possible
genetic predisposition to disease. New Engl. J. Med. 285, 193 (1971).

. Jeannet, M., Magnin, C.: HL-A antigens in haematological malignant disease. Transplant.

Proc. 3, 1301 (1971).

. Kissmeyer-Nielsen, F., Jensen, K. G., Ferrara, G. B., Kierbye, K. E., Svejgard, A.:

HL-A phenotypes in Hodgkin’s disease. A preliminary report. Transplant. Proc. 3,
1287 (1971).

. Kreisler, M., Naito, S., Terasaki, P. I.: Cytotoxins in disease. V. Various diseases. Trans-

plant. Proc. 3, 112 (1971).

. Mayer, S., Soussi, R., Tongio, M. M., Berrebi, A.: Recherche d’anticorps leuco-plaquet-

taires dans lupus erythemateux disséminé et les syndromes apparantés. Notw. Rev.
frang. Hémat. 14, 147 (1971).
Morris, P. J., Forbes, J. T.: HL-A in follicular lymphoma, reticulum cell sarcoma
lymphosarcoma and infectious mononucleosis. Transplant. Proc. 3, 1315 (1971).
Morris, P. J., Forbes, J. F. : HL-A and Hodgkin’s disease. Transplant. Proc. 3, 1275 (1971).
Naito, S., Hiratu, A. A., Estrada, H. G., Terasaki, P. L: Lymphocytotoxins in disease.
IV. Cold cytotoxins in pregnancy, sore throat and rheumatic heart disease. Tissue
antigens 1, 219 (1971).

Nagy, Gy. : Polycythaemia rubra vera. Az orvostudoméany aktualis problémai. 2, 131 (1971).

HepcusH B. M., TopromsH T. /1., Enusan 1. ., ¥Y3yHad J1. X., Wep6akosa J1. H., OraHg-
)aHaH . K.: PacnpegeneHue rpynn kposu cuctembl ABO, pesyc, MN u P cpeg9
60/bHbIX € 3a60/1eBaHNAMU CUCTEMbI KPOBW. Mpob6a, remaTon. 17, 39 (1972).

Rege, W., Patel, E., Briggs, V. A.: Leukocyte antigens and disease. Il. Association of
HL-A 5 and lymphomas. Amer. J. clin. Path. 58, 14 (1972).

van Rood, J. J.,, van Leeuwen, A.: HL-A and the group five system in Hodgkin’s disease.
Transplant. Proc. 3, 1283 (1971).

Rogentine, G. N. Jr., Yankee, R. A, Gart, J. J., Nam, J., Frapani, R. J.: HL-A antigens
and disease. Acute lymphomatic leukemia. J. clin. Invest. 51, 2420 (1972).

Stastny, P., Ziff, M.: Antibodies against cell membrane constituents in systemic lupus
erythematosus and related disease. Clin. exp. Immunol. 8, 543 (1971).

Stenszky, V., Szegedi, Gy., Aszodi, L., Petranyi, Gy.: HL-A and systemic lupus erythe-
matosus. Haematologia 7,211 (1973).

Terasaki, P. I., McCleland, J. D.: Microdroplet assay of human serum cytotoxins.
Nature (bond.) 204, 998 (1964).

Terasaki, P. I., Mottironi, V. D., Barnett, E. V.: Cytotoxin in disease. Autocytotoxins in
lupus. New Engl. J. Med. 283, 724 (1970).

Walford, R. L., Zeller, E., Coombs, L., Konrad, P.: HL-A specificities in acute and
chronic lymphatic leukemia. Transplant. Proc. 3, 1297 (1971).

Correspondence: Dr. G. Nagy, Central Hospital, Robert Kéroly krt. 44, 1134 Budapest,

Hungary

Haematologia 9, 1975



Haematologia 9 (3—4), pp. 283—286 (1975)

Cytostatic Treatment of Polycythaemia Rubra Vera

Comparison of the Effects of Some Cytostatics in 100 Patients
in a Period of Five Years

G. Nagy, Maria Léhi, Gy. Petranyi

First Department of Medicine, University Medical School, Debrecen, Hungary
(Received December 7, 1973)

Experience with cytostatic treatment performed in patients with polycythaemia
rubra vera is reviewed. The effectivity and side effects of the drugs applied are evaluat-
ed. Mannosulfan and mitobromitol were the drugs most suitable for treatment. In
certain special cases, 5-hydroxyurea was also satisfactory, while mitolactol was the
least suitable.

Application of new cytostatics and of their combinations, a comparison of
their effectivity and possible side effects are the most effective means for improving
the therapeutical result in haemoblastoses [12]. Although the results ensured in
these conditions by cytostatics are poorer and in many a respect more restricted
than the effect of antibiotics in infectious diseases, their therapeutical role is
identical until a causal therapy has been found.

Polycythaemia rubra vera (PRV) is a particular illness among the haemoblas-
toses [7] in that, if treated appropriately, it is relatively benign and takes a pro-
tracted course. It is therefore well- suited for investigating the pathological and
clinical features in detail [9, 10]. Cytostatics effective in PRV are useful also in the
other condition belonging to this group of diseases, and vice versa [11]. Our own
experience also supports this: mannosulfan and 5-hydroxyurea proved effective
in PRV, therefore we started giving these drugs also to patients with chronic
myeloid leukaemia (CML). Mitobromitol was initially administered only to
patients with CML but in PVR it also proved effective.

Materials and methods

Until 1967, all our PRV patients were treated exclusively with radiophos-
phorus (3P). Since 1967, most of the patients receive cytostatics. 3P is applied
only in patients with long history of PRV; or in the presence of dangerous
complications such as cerebral vascular crisis, myocardial infarction, multiple
embolisms, or if the patient’s condition is very serious due to some other reasons;
and if the previously applied cytostatic treatment had no effect.

During 5 years 100 patients were treated with cytostatics. Thirty had mito-
bromitol, 40 mannosulfan, 20 5-hydroxyurea and 10 mitolactol treatment. Their
mean age was 54.2 years (range 18to 74 years). The sex distribution was 63 males,
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37 females. The disease had started more than 5 years before in 52, before 3 years
in 22, and before 1year in 18 cases. In 37 cases, vascular complications occurred
in the history, in 92 cases splenomegaly, and in 67 cases hepatomegaly.

Mean RBC count: 6,800,000 (5,750,000-7,300,000); WBC: 2600(8600-
17,000); platelet count 556,000 (450.000 —745,000). Eighty-six patients displayed
an increased granulocytic alkaline phosphatase activity.

The drugs were administered orally in the following doses: mitobromitol,
0.25 g; mannosulfan, 1.0 g; 5-hydroxyurea, 2.0 g; mitolactol, 0.45 g. Mean dosage
was, in the same order as above, 6.75 g; 12.00 g; 16.5 g; and 6.5 g. During one
course the patient was given one type of cytostatic. The time of onset of the
disease was different, but no relationship was found between the sensitivity to a
new drug and the length of the process. In those cases when the red blood cell
count, haemoglobin and haematocrit values were very high or previously some
vascular complications (thrombosis, thromboembolism or significant bleeding)
occurred, repeated venesection was performed. Altogether a total of 1000 —1600
ml of blood was withdrawn in 150—250 ml fractions every second day, parallel
with cytostatic therapy.

Results

Complete normalization of counts in peripheral blood and bone marrow, a
subsidence or significant decrease of splenomegaly and hepatomegaly and the
relief of complaints connected with the disease were considered the criteria of
remission. Patients in working age were able to continue their work during
periods of remission. Results of cytostatic therapy and the complications arising
are shown in Table 1

At the time of exacerbation, five of the patients shown in Table 1 were
treated with mitobromitol and 10 with mannosulfan, hence the difference between
the number of treated and total number of patients. Treatment with 5-hydroxy-
urea or mitolactol was applied only once in the same patient.

Mitolactol was effective in every case, mitobromitol in 32 of 35 cases, 5-
hydroxyurea in 18 of 20 cases, mitolactol in 6 of 10 cases. The mean duration of

Table 1
Average dose  Number Total  Number of Number of M(t-)_an dufra—
Cytostatic (day/course),  of treated number of  effective  complica- rerII:)inssi% N
g patients  treatments treatments  tions '
months
Mitobromitol 0.25/6.75 30 35 32 3 18.3
Mannosulfan 1.0/12.0 40 50 50 0 16.3
5-Hydroxyurea 2.0/16.5 20 20 18 3 75
Mitolactol 0.45/6.50 10 10 6 1 51
Total - 100 115 106 7 -
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remission was about identical after mitobromitol and mannosulfan ; in the patients
treated with 5-hydroxyurea it was significantly shorter and shortest in the cases
where mitolactol was applied.

Complications due to treatment such as reversible leukocytopenia and
thrombocytopenia were observed in 3 cases treated with mitobromitol, in three
cases treated with 5-hydroxyurea and in one case treated with mitolactol.

Two of the three cases where leukocytopenia and thrombocytopenia devel-
oped had previously been treated with radiophosphorus, \/2—2 years preceding
mitobromitol treatment. The radiophosphorus proved effective at this time, as it
ensured a complete clinical and haematological remission. In one case a recent
PRV was confirmed. All three patients developed cytopenia between the 20th and
25th days of treatment, white blood cell count decreased to 1000—1500, the
platelet count to 15,000 —21,000. Two of the 5 patients treated with 5-hydroxyurea
had previously been given radiophosphorus; one of them had had once radio-
phosphorus and once mitobromitol. In 2 of the 3 patients the cytopenia had
appeared after an increased dose (30 g) of 5-hydroxyurea and in one case after 12 g
of the drug, between the 20th and 30th days of treatment. White blood cell count
decreased to 2000—2500, the platelet count to 35,000-50,000. In the case where
mitolactol had been applied and cytopenia appeared the patient had already
received radiophosphorus, mitobromitol and mannosulfan. In this case the cyto-
penia was less severe than in the cases where it had manifested itself after a dose of
45 g mitolactol. In all cases where complications arose a fresh platelet sus-
pension, transfusion of blood and antibiotics completely normalized the blood
picture in 2—3 weeks.

The cytostatic most effective in the treatment of PRV thus seemed to be
mannosulfan. It always ensured a remission, whether applied as a first treatment
or as a treatment of relapse; the drug caused no complications and the mean
duration of remission was one and a half years. Remissions after mitobromitol
therapy were longer but in 3 of 35 cases the drug was ineffective and in another 3
cases complications such as leukopenia and thrombocytopenia arose. In cases
when resistance had developed to the drug applied, 5-hydroxyurea seemed to be
useful, although the remissions caused by it were significantly shorter and the
number of ineffective cures and the frequency of complications were higher than
with mitobromitol. Among the four cytostatics, mitolactol was the least suitable;
in 6 of 10 patients a remission was ensured but it lasted only for a half year.

Discussion

Vascular complications are frequent in untreated or insufficiently treated
PRV patients. Cserbak [2] observed 139 (63%) in a series of 219 cases. Watkins
and Fairley [15] reported on 50% complications such as thrombosis, thrombo-
embolism and bleedings, in a series of approximately 100 patients. Chievitz and
Thiede [1] studying the postmortem findings of 250 PRV cases, observed that in
100 cases (40 %) the cause of death was thrombosis and in 15 (6 %) a haemorrhage.
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The question remains whether leukaemic transformation [14] was due to
the otherwise effective radiophosphorus therapy.

As to the other cytostatic drugs, Killmann and Cronkite [6], Maurice and
Alberto [8] reported on their experience with Busulfan, Demidova [4] with triazi-
quone and Deconti and Calabresi [3] with azauridine and azaribine treatment,
and Szentklaray [13] with mitobromitol. According to these reports, the first
three cytostatics were frequently causing leukocytopenia and thrombocytopenia,
hence they are not too suitable for therapeutic purposes. Good results were achiev-
ed with mitobromitol, azauiidine and azaribine.

Considering all points, in our opinion, mannosulfan is the most cytostatic
in PRV and our experience was favourable with mitobromitol. In certain cases
5-hydroxyurea was also beneficial, although the remission caused by it was signif-
icantly shorter than with the other two cytostatics. Mitolactol ensured poor
results ; this drug was the least suitable for the therapy of PRV.
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Book Reviews

Present Problems in Haematology. Pro-
ceedings of the Second Meeting of the Euro-
pean and African Division of the Interna-
tional Society of Haematology, Prague,
August 27 to 29, 1973. Eds.: J. Libansky,
L. Donner. Excerpta Medica, Amsterdam
and Avicenum Czechoslovak Medical Press,
Prague 1974.

(The full text of 26 papers, with author
and subject index, 302 pages.)

This is a very useful book for everyone
interested in the new developments of haema-
tological research and practice. The papers
give a good survey of the progress in such
topics which have changed most rapidly
during the last few years.

In the first section 11 papers deal with
the ethiopathogenesis and treatment of leu-
kaemia. The present state of the biochemistry
of oncornaviruses is discussed first. There
are studies on various aspects of preleukae-
mic states, and on the ultrastructure of
human leukaemic lymphocytes. An excellent
review by J. F. Doré et al. discusses the
human leukaemia-associated antigens and
immune reactions. Further papers deal with
chemotherapy and immunotherapy of acute
leukaemia; experiments in animals as well
as detailed clinical experience are presented
by Mathé et al. On the classification and
present state of treatment of lymphomas
A. Stacher’s paper is most interesting.

In the second section the immunology
of leukocytes, the HL-A system and its
application in clinical medicine are discussed.
An interesting paper deals with the genetic
factors associated with the major histocom-
patibility system, i.e. the structural and/or
regulatory genes. Several papers are devot-

8

ed to the connection between the morphol-
ogy and immunological function of lympho-
cytes. Still in this section the nature of the
transplantation reaction and the question
of non-specific immunosuppressive therapy
are discussed. A review by G. Mathé et al.
on the present state of bone marrow trans-
plantation is based on the authors’ own
clinical experience.

The third section deals with haemocoagu-
lation and fibrinolysis. Three theoretical
papers discuss the interaction of coagulation
factors, the naturally occurring and synthetic
thrombin inhibitors, and the fibrinolysis
and fibrinogen degradation products. A brief
paper by H.G. Lash gives an up-to-date
description of the pathophysiological and
clinical aspects of diffuse intravascular coag-
ulation.

Anna Mad

S. Sumida: Transfusion of Blood Pre-
served by Freezing. Georg Thieme Verlag,
Stuttgart 1974. 92 pages, 117 illustrations.
Price: DM 58,-

The biological effects of cold have been
known for centuries, but the relationship
between low temperature and life remained
largely unexplained until 1940, when Luyet
and Gehenio published their work “Life and
Death at Low Temperatures”. Since that
time various disciplines have become in-
terested in the rapidly expanding field of
cryobiology. The observation in 1951 by
Audrey Smith that glycerol protects cells
from the lethal effects of freezing has opened
the possibility for the long-term preservation
of cellular components of blood.

Haematologia 9, 1975



288 Book Reviews

The introduction of component therapy
has created an increasing demand for erythro-
cytes, leucocytes and platelets. Their clinical
application has been the major driving force
for research to preserve blood cells for trans-
fusion at low temperatures.

In this monograph, Sumida explains the
freezing damage to red cells in terms of his
own observations with the cryomicroscope.
This is followed by a comprehensive sum-
mary of the author’s studies of frozen blood
in vitro and in vivo, using both the high
glycerol-slow freeze and the low glycerol-
rapid freeze methods of preservation.

The monograph is not restricted to the
preservation of red cells but presents a prom-
ising approach to the freezing of platelets.
As this method becomes more practical, it
will allow an increased use of frozen platelet
preparations for the treatment of thrombo-
cytopenias.

The advantages of frozen blood are the
ready accessibility of both rare and common
red blood cells, decreased occurrence of im-
munizing histocompatibility antigens, and a
low incidence of transfusion hepatitis.

Frozen blood remains the only hope for
indefinite storage. It is only a matter of time
before frozen blood will become a common
supply in every blood bank for supplement-
ing fresh blood.

This beautifully illustrated and authori-
tative monograph will assist everybody in
coping with the problems associated with the
freezing of red cells and platelets.

Veronika Harsanyi

Addine G. Erskine: The Principles and
Practice of Blood Grouping. Mosbhy, Saint
Louis 1973. 356 pages, with 84 illustra-
tions. Price:

This book is intended to offer a classroom
text to beginners in blood grouping and
at the same time to present comprehensive

Haematologia 9, 1975

and up-to-date information for the more ad-
vanced workers in the field. “Whereas just a
short time ago blood transfusions were
specialty procedures, resorted to infrequently
and then only in cases of dire emergency,
today they have become routine, thanks to
the knowledge of the blood groups. It is
therefore necessary for the modern blood
bank technologist to be well versed in the
fundamentals of blood grouping.”

The book is divided into three parts. Parts
I and 1l deal with principles and methods
of blood grouping while part 111 gives a
short review of blood groups in non-human
primates.

Part | gives a short history of the prin-
ciples of blood grouping. It does not only
describe the most important blood group
systems but deals with their immunological as
well as genetical and chemical bases. A glos-
sary of the terms used in blood grouping
makes the book still more useful.

Part Il deals with the laboratory methods
of blood grouping. As these methods seem
to be simpler than many other laboratory
procedures it is a common belief that they
can be executed reliably by persons having a
minimum of training and experience. The
author calls attention to this dangerous view
and stresses the importance of careful
attention to details and necessary controls.

Dealing with coding of blood group
reactions, Erskine makes a step toward in-
troducing computers into the medical
laboratory, undoubtedly a matter of the
not too distant future.

In part 111 the blood groups ofnon-human
primates are discussed, a subject now attract-
ing world-wide attention.

This book will satisfy the needs for an
up-to-date general textbook as a reference
source together with detailed instructions for
carrying out the tests.

Agnes Friss
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The interaction between transferrin and
rabbit reticulocyte ghosts. E. H. Morgan and
E. Baker (Department of Physiology, Uni-
versity of Western Australia, Nedlands,
Western Australia). Biochim. biophys. Acta
(Amst.) 363, 240 (1974).

The properties of the membrane re-
ceptors involved in iron transfer from
plasma transferrin to cells were studied using
rabbit reticulocyte ghosts prepared by
hypotonic  haemolysis and pure rabbit
plasma proteins labelled with 28, m1 and/or
5Fe. The specificity of the transferrin-
binding receptors was apparently lost during
preparation of the reticulocyte ghosts. In
contrast to the reaction with intact cells,
transferrin uptake and reflux from ghosts
were independent of the reticulocyte count,

similar in quantity and Kinetics to
albumin uptake, and not affected by sulf-
hydryl reagents  which inhibit trans-

ferrin uptake by intact cells. These results
indicate that the structural integrity of the
reticulocyte is critical for the specific uptake
of transferrin and that identification and
isolation of transferrin receptors after hypo-
tonic lysis are unlikely to be successful.

A.Egyed

Energy-dependent accumulation of iron
by isolated rabbit reticulocyte mitochondria.
I. Romslo (Department of Biochemistry,
University of Bergen, Arstadvollen, Bergen).
Biochim. biophys. Acta (Amst.) 357, 34
(1974).

Rabbit reticulocyte mitochondria isolated
in a medium of sucrose, N-2-hydroxyethyl

piperazine-N’-2-ethanesulphonic acid and
bovine serum albumin rapidly accumulate
iron from the suspending medium when
PrFe(lll)-sucrose is used as a soluble and
stable model complex. In liver mitochondria
the accumulation occurs by two different
mechanisms, i.e. by an energy-independent
and an energy-dependent (uncoupler-sen-
sitive) one. Energy-dependent accumulation
is inhibited to approx. 80% by cyanide. The
reticulocyte mitochondria possess high and
low-affinity binding sites of iron as recently
reported for rat liver mitochondria. At pFl
7.4, the low-affinity sites bind about 110
nmoles of iron per mg of protein with
N 0.3 mM. The high-affinity sites bind
about 28 nmoles of iron per mg of protein
with K4 ri 50 ,«M, and the binding is com-
pletely inhibited by the uncoupler carbonyl
cyanide m-chlorophenylhydrazone. By com-
paring the energy-dependent accumulation
of iron and calcium in mitochondria from
reticulocytes and different organs, it is found
that iron accumulation (in state 1) relative to
calcium (in state 4) is favoured in reticulo-
cytes by a factor of 5 (relative to liver) to 40

(relative to heart).
A. Egyed

Mobilization of iron from reticulocyte
ghosts by cytoplasmic agents. E. F. Work-
man, Jr. and G. W. Bates (Department of
Biochemistry and Biophysics, College of
Agriculture, and Texas Agricultural Ex-
periment Station, Texas A. and M. Univer-
sity, College Station, Texas). Biochem. bio-
phys. Res. Comm. 58, 787 (1974).

The preparation of ghosts from rabbit
reticulocytes previously incubated with SFe-
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transferrin allows to study membrane iron
mobilization by cytoplasmic factors, and
intracellular iron pathways in a cell-free
system. Incubation of BFe-ghosts with un-
lab™ed reticulocyte lysate results in mobili-
zation of the membrane bound iron and its
utiliz<.ion for hemoglobin and ferritin syn-
thesis. An iron binding component migrating
near the low molecular weight range on a
Sephadex G-100 column was rechromato-
graphed on G-25 and emerged with the void
volume. Chromatographic behavior sug-
gested a molecular weight near 5000. The
component was subjected to gel electro-
phoresis; it migrated as a single TCA pré-
cipitable band that stained with Coomassie
blue. The Lowry test for protein was positive.
The component was found to bind ferrous
ion reversibly, and to be active metabolically.

A.Egyed

Evidence thatferrihemoglobin mayfunction
as an intracellular heme carrier in reticulo-
cytes. H. M. Schulman (Lady Davis In-
stitute for Medical Research, Jewish General
Hospital, Montreal, Quebec). Canad. J.
Biochem. 52, 665 (1974).

Ferrihaemoglobin (1) stimulates globin
synthesis in rabbit reticulocytes and in a
reticulocyte cell-free protein synthesizing
system, and (2) causes newly synthesized aR-
globin dimers to form tetramers which are
indistinguishable from haemoglobin in the
ultracentrifuge. These observations are con-
sistent with the idea that a small pool of ferri-
haemoglobin may act as an intracellular
haem carrier in reticulocytes.

A.Egyed

The gelation of deoxyhemoglobin S in
erythrocytes as detected by transverse water
proton relaxation measurements. G. L.
Cottam, K. M. Valentine, K. Yamaoka and
M. R. Waterman (Department of Bio-
chemistry, The University of Texas South-
western Medical School at Dallas, Dallas,
Texas). Arch. Biochem. 162, 487 (1974).

At 37°C, when samples of blood, washed
erythrocytes, or isolated hemoglobin from
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individuals with sickle cell disease are de-
oxygenated, the transverse water proton re-
laxation time is sharply decreased. In similar
samples from normal adults homozygous
for hemoglobin A, only a slight decrease in
t2 was observed upon deoxygenation at
37°C. In samples containing deoxyhemo-
globin S, the value of t2 increases as the
temperature is decreased from 37°C to 4°C,
in contrast to samples containing oxyhemo-
globin S, oxyhemoglobin A, or deoxyhemo-
globin A, where t2 decreases as the temper-
ature decreases. It is suggested that the
decrease in t2 observed in samples of deoxy-
hemoglobin S at 37°C is the result of an
increase in the amount of preferentially
oriented water at macromolecular interfaces
which occurs under conditions known to
produce deoxyhemoglobin S gelation. Con-
ditions which reverse deoxyhemoglobin S
gelation such as lowering the temperature to
4°C, decrease the amount of preferentially
oriented water which results in an increase
in the value of t2 Thus, measurement of the
transverse water proton relaxation time can
be used to monitor the gelation of deoxy-
hemoglobin S inside the erythrocyte.

B. Sarkadi

Some characteristics of a phospholipase
A 2from sheep red cell membranes. R. Kramer,
B. Jungi and P. Zahler (Theodor Kocher-
Institute, University of Berne, and Central
Laboratories of the Swiss Blood Transfusion
Service SRK, Berne, Switzerland). Biochim.
biophys. Acta (Amst.) 373, 404 (1974),

Red cell membranes of sheep contain a
phospholipase A, (phosphatide 2-acyl-hydro-
lase, EC 3.1.1.4), which degrades exogenous
phosphatidyl choline. The enzyme requires
Ca2+ and is stimulated by detergents such as
Triton X-100 or deoxycholate. Its pH
optimum is 8.0. Phosphatidy! choline hydro-
lysis is not affected by albumin or high
ionic strength. The enzyme has a broad
temperature optimum between 30 and 45°C
and is relatively heat stable. Phospholipase
A activity is destroyed by 2-chloroethanol,
but partially regained upon dialysis against
an aqueous buffer. The enzyme is completely
inhibited in the presence of dodecylsulphate.
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After removal of the dénaturant, the enzym-
atic activity is restored.
G. Gardos

The interaction of concanavalin A with
sheep erythrocytes. B. Shore and V. Shore
(Biomedical Division, Lawrence Livermore
Laboratory, University of California, Liver-
more, Calif.). Biochim biophys. Acta (Amst.)
373, 313 (1974).

Concavalin A and 1X8-labeled concana-
valin A were used as probes for comparison
of sheep low-potassium (LK) and high
potassium (HK) erythrocytes with respect
to their agglutinability and membrane prop-
erties. Under conditions of equivalent con-
canavalln A binding, freshly isolated sheep
HK cells agglutinated to a much greater ex-
tent than the LK cells at 23 or 35°C; agglu-
tination was progressive over periods of
1—4 hrs, but the differential between LK and
HK cells persisted. On additional standing
overnight in the cold, both LK and HK cells
were extensively agglutinated. After prein-
cubation in a salt-buffer solution (without
lectin) at 35°C for 4 hrs followed by standing
overnight at 4°C, rapid and extensive agglu-
tination but not increased binding of con-
canavalin A occurred in both sheep HK and
LK cells. Cells preincubated in the presence
of an energy source and/or bovine plasma
albumin also agglutinated rapidly. The rate
of agglutination of freshly isolated cells of
either kind was not decreased by the presence
of an energy supply. Agglutination of sheep
LK and HK erythrocytes by concanavalin A
appears to occur in two steps: the first, a
relatively rapid and temperature-independent
binding of lectin which is very similar if not
identical in the LK and HK cells; and the
second, agglutination of the cells, which is
slow by comparison with dog and rabbit
erythrocytes under the same conditions. The
second step depends upon a change in the
cells that occurs relatively slowly after their
isolation whether or not concanavalin A or
an energy supply is present. This change
might occur more rapidly in HK cells and
this causes the differential in agglutinability
of LK and HK cells.

llma Szasz

Blood cell abnormalities complicating
the hypophosphatemia of hyperalimentation:
erythrocyte and platelet ATP deficiency asso-
ciated with hemolytic anemia and bleeding in
hyperalimented dogs. Y. Yawata, R. P.
Hebbel, S. Silvis, R. Howe and H. Jacob
(Department of Medicine, University of
Minnesota Medical School, the University
of Minnesota Hospitals, and the Minneapolis
Veterans Administration Hospital, Minnea-
polis). /. Lab. clin. Med. 84, 643 (1974).

Hemolytic anemia and hemorrhagic
diathesis may occur in starved dogs infused
with solutions of amino acids and hypertonic
glucose (“hyperalimentation”). Dogs, as well
as humans, develop profound hypophosphat-
emia within 24 hours of infusion. Parallel
with the decrease in serum P, red cell and
platelet ATP levels fall. Red cells become
spheroidal, dehydrated, poorly filterable,
and entrapped by the spleen; concomitantly,
their survival is shortened. These abnormal-
ities are prevented or reversed if cellular ATP
is maintained by supplementation of animals
with phosphate in vivo or by brief incubation
of depleted red cells with adenosine and
phosphate in vitro. Associated with ATP
depletion in platelets, clot retraction is dis-
turbed; thrombocytopenia also occurs, which
results in a 5 to 10-fold decrease in
platelet survival. Maintenance of serum P
levels by phosphate supplementation of in-
fusion solutions prevents the platelet ab-
normalities and the hemorrhagic diathesis.
It is concluded that hypophosphatemia in
hyperalimented dogs critically affects red cell
and platelet function and survival through
depletion of cellular ATP. By extrapolation
to humans, it is suggested that serum P levels
be monitored and carefully maintained in
hyperalimented individuals so as to prevent

the above complications. fima Szasz

Phosphate metabolism in intact human
erythrocytes : Determination by phosphorus-31
nuclear magnetic resonance spectroscopy. T.
O. Henderson, A. J. R. Costello and A
Emachi (Departments of Biological Chem-
istry and Physiology, University of Illinois at
the Medical Center, Chicago, 111). Proc. nat.
Acad. Sei. (Wash.) 71, 2487 (1974).

Whole human blood was examined by
3P nuclear magnetic resonance spectroscopy.
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Individual phosphates (ar, B, y) of ATP were
identifiable, and two microenvironments
appeared to be present for this molecule.
When sequential recordings of freshly col-
lected blood were made, 2,3-diphospho-
glycerate was observed to decrease with a
concomitant increase in inorganic ortho-
phosphate. When aged cells containing little
2,3-diphosphoglycerate were incubated in the
presence of inosine and pyruvate, 2,3-di-
phosphoglycerate formation could be dem-
onstrated. Thus, cellular metabolism can
be recorded directly in intact cells by 3P
nuclear magnetic resonance.

G. Géardos

Comparison offactors regulating red cell
2,3-diphosphoglycerate (2,3-DPG) in acute
and chronic hypoxemia. A. S. Keitt, Ch.
Hinkes and A. J. Block (Department of
Medicine, University of Florida and the
Veterans Administration Hospital, Gaines-
ville, Fla.) J. Lab. clin. Med. 84, 275 (1974).

In twelve hypoxemic patients with severe
chronic obstructive  pulmonary disease
(COPD), red cell 2,3-diphosphoglycerate
(2,3-DPG) correlated significantly with arte-
rial PO., (p < 0.05), but not with arterial pH,
Arterial oxygenation was increased by
chronic administration of nasal oxygen by
cannula for 4 to 12 months. Seven of these
patients were rendered acutely hypoxemic by
withdrawing their supplemental oxygen. The
acute change in their red cell 2,3-DPG was
highly correlated with a change in arterial
pH (p < 0.001) but not with the change in
arterial P02 Arterial pH seems to be the best
predictor of red cell 2,3-DPG in acute
hypoxemia and metabolic acid-base dis-
orders while arterial P02 or a related factor
is pre-eminent in stable COPD.

llma Szész

(Na+—K +)-activated ATPase in cattle
erythrocytes. J. C. EUory and S. Carleton
(A.R.C. Institute of Animal Physiology,
Babraham, Cambridge). Biochim. biophys.
Acta (Amst.) 363, 397 (1974).

In the presence of 150 mM Na+, in-
creasing K+ levels initially stimulated
(K+ < 5 mM) and then inhibited ouabain-
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sensitive ATPase in cattle erythrocyte ghosts.
Ouabain-sensitive K+ uptake measurements
in high N a+ medium showed that the external
affinity for K + was about the same for high
and low K+ cells. K+ inhibition of ATPase
was greatest in ghosts derived from low K+
cells, and least in ghosts from high K+ cells,
but a spectrum of sensitivities was found,
correlating with the original red cell K+
level. Sensitization with sheep anti-L reagent
gave an increased overall ouabain-sensitive
ATPase activity, with a small decrease in the
apparent affinity for the K +-inhibition com-
ponent.

B. Sarkadi

Changes of membrane permeability due to
extensive cholesterol depletion in mammalian
erythrocytes. M. Grunze and B. Deuticke
(Abteilung Physiologie, Medizinische Fakul-
tat, Technische Hochschule Aachen, Aachen,
BRD). Biochim. biophys. Acta (Amst.) 356,
125 (1974).

From porcine, bovine and human erythro-
cytes, 55 % of the total membrane cholesterol
could be removed by incubating the cells in
suspension of lecithin liposomes. Up to 30%
depletion, membrane permeability remained
unaltered; more extensive depletion induced
a marked increase of the transfer rates of
non-electrolytes and of organic acids pene-
trating by nonionic diffusion. This biphasic
response of permeability to cholesterol de-
pletion, which has not been observed in
artificial lipid membranes, may be related to
the heterogeneity of the erythrocyte mem-
brane lipids or to a pool of cholesterol not
interacting with the phospholipids.

B. Sarkadi

Evidence for an asymmetric distribution of
phospholipids in the human erythrocyte
membrane. A. Kahlenberg, C. Walker and R.
Rohrlick (Laboratory of Membrane Bio-
chemistry, Lady Davis Institute for Medical
Research, Jewish General Hospital, Montreal,
Quebec). Canad. J. Biochem. 52, 803 (1974).

The changes in phospholipid composition
of the inner (cytoplasmic) surface of the
human erythrocyte membrane resulting from
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the digestion of sealed inside-out vesicles
with phospholipases A2 and C were deter-
mined. Practically all of the phosphatidyl
ethanolamine and phosphatidyl serine and
30—40% of the phosphatidyl choline and
sphingomyelin of inside-out vesicles were
found to be accessible to enzyme hydrolysis.
In contrast, all of the above phospholipids of
unsealed ghosts were susceptible to phospho-
lipolytic digestion. These results are a direct
demonstration of the asymmetric distribution
of phospholipids in the human erythrocyte
membrane.

/Una Sz4sz

Lactoperoxidase labeling of erythrocyte
membranes from the inside and outside. B. C.
Shin and K. L. Carraway (Department of
Biochemistry, Oklahoma State University,
Stillwater, Okla.). Biochim. biophys. Acta
(Amst.) 345, 141 (1974).

Lactoperoxidase labeling of resealed
erythrocyte ghosts has been performed to
determine which polypeptides of erythrocyte
membranes extended through the membrane.
The resealed ghost was chosen because it
approximates the intact cell better than does
the isolated membrane. The interior surface
of the membrane of the resealed ghost was
labeled by sealing lactoperoxidase into the
ghosts before adding 18- and HD 2 Labeling
from the outside was carried out by standard
method. Only two polypeptides were shown
to be labeled from the outside. One was the
100,000 molecular weight component (Com-
ponent I1lI) and the other was the major
glycoprotein. Resealed ghosts labeled from
the inside show substantial labeling of
spectrin and Component I11. Labeling of the
glycoprotein is far less extensive, particularly
when compared to the labeling of Component
1. These results show clearly that Com-
ponent 11 spans the erythrocyte membrane
in the resealed ghost, which is a close analogue
of the intact cell. The results for the glyco-
protein are not nearly so clear. The iodinable
groups of the glycoprotein are relatively un-
reactive from the inside, suggesting that the
protein conformation or the organization of
the protein in the membrane prevents the
ready accessibilty of these groups to the
cytoplasm.

B. Sarkadi

Crosslinking of glycoproteins in human
erythrocyte ghosts. T. H. Ji and Inhae Ji
(Division of Biochemistry, University of
Wyoming, Laramie, Wyoming). J. molec.
Biol. 86, 129 (1974).

Membrane glycoproteins of human eryth-
rocytes can be resolved into three major
bands (GP-1, GP-2 and GP-3) by sodium
dodecy! sulphate-polyacrylamide gel electro-
phoresis. When the ghosts or intact erythro-
cytes were reacted with the crosslinking re-
agent dimethyl malonimidate, a novel glyco-
protein band (GP-A) of crosslinked product
appeared on the gel electrophoretograms of
the solubilized membranes. When the cross-
linked glycoproteins (GP-A) were ammono-
lyzed to cleave the crosslinks and subjected
again to electrophoresis on fresh gels, two
glycoprotein bands (GP-1 and GP-2) were
produced. It is concluded that GP-1 and
GP-2 were crosslinked to form GP-A in the
membrane. Only a small fraction of the glyco-
proteins was crosslinked, even after the
ghosts were reacted with excess amounts of
the reagent and for extended periods of time
of crosslinking.

G. Géardos

A microfluorimetric study of translational
diffusion in erythrocyte membranes. R.
Peters, J. Peters, K. H. Tews and W. Béahr
(Max-Planck-Institut fur Biophysikalische
Chemie (Karl-Friedrich-Bonhoeffer-Institut),
D-34 Gottingen und Abteilung flr Bio-
mathematik des Klinikums der Johann-
Wolfgang-Goethe-Universitat, D-6000 Frank
furt/Main, FRG). Biochim. biophys. Acta
(Amst.) 367, 282 (1974).

A method is described which permits a
quantitative study of translational diffusion
in the membranes of single cells. Human
erythrocytes were labelled with fluorescein
isothiocyanate and then hemolyzed, which
yielded ghosts of normal shape and strong
fluorescence. By application of sodium do-
decylsulphate-polyacrylamide gel electro-
phoresis it was found that a large part of the
fluorescein isothiocyanate was bound to
proteins of the erythrocyte membrane. In a
fluorescence microscope, single ghosts were
exposed to a sharply bounded intensive
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beam of light in such a manner that in each
case only one half of the ghost was bleached.
By microscopic measurements it was studied
whether fluorescent material would diffuse
from the unbleached part of the membrane
into the bleached part and vice versa. Within
the measuring time of 20 min at room
temperature no significant degree of such a
diffusion could be detected. In order to
evaluate the experimental data quantita-
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tively, the diffusion equation for a spherical
surface was solved, and the obtained solution
was integrated over the hemispheres. A value
of 3 m10-12 cm2s was derived from the ex-
perimental data as the upper limit of the dif-
fusion coefficient of fluorescein isothio-
cyanate-labelled compounds in the erythro-
cyte membrane at 20°—23°C.

G. Gardos
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Bazin, H., Lazar, P., Carcassonne, Y.
(INSERM-U-119,13009 Marseille, France)
p. 721

Précipitation des lipoprotéines par la prota-
mine aprés lipolyse induite par I’'héparine.
Burstein, M., Legmann, P. (Centre National
de Transfusion Sanguine, 75739 Paris
Cedex 15, France), p. 727

La radiothérapie dans la leucémie lym-
phoide chronique. 1. L’irradiation splé-
nique. Parmentier, C., Chauvel, P., Hayat,

Haematologia 9, 1975
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M., Bok, B., Tubiana, M. (Département
des Radiations, Institut Gustave-Roussy,
Villejuif, France), p. 737

La lésion enzymatique dans la méthémoglo-
binémie congénitale récessive avec encé-
phalopathie. Description d’une nouvelle
variante déficitaire de NADH-diaphorase
(variante Beni-Messous). Kaplan, J. C,
Leroux, A., Bakouri, S., Grangaud, J. P,
Benabadji, M. (Cochin-Port Royal, Insti-
tut de Pathologie Moléculaire, Paris
75014, France), p. 755

|_|p06]18MbI remartosoruu h nepennBaHua
kpoen (Mocksa) 17 (1972) Ne |

BrvsiHMe aHTUAMMGOLMTAPHOW CbIBOPOTKM
Ha Perynauuio KpoBeTBOpPeHUs. YepTKos
. N., Nemenesa J1. H., MeHgenesny O.
A. (JlabopaTopusi 3KCNEPUMEHTAIbHOM
remaronormy LIeHTpansHOro MHCTUTYTa
remartosiormy n nepenvBaHua Kposu Mu-
HUcTepcTBa  34paBooxpaHeHus  CCCP,
Mocksa.) ¢. 3. —Effect of Antilymphocy-
tic Serum on Regulation of Hemopoiesis.
Chertkov, 1. L., Lemeneva, L. N., Men-
delevich, O. A., p. 3

VccnefioBaHne akTUBHOCTW Liepysoniasmm-
Ha 1 3PUTPOMOITMHOB KPOBWU NPWU TUMO-
N annacTuyecknx aHemmax. PanHWTenH
@. 3., Umkosa A. ., BuHokyposa I'. 1.,
CyweHko W. B., NiunauA. A. (Fematonoru-
yeckas KMHWKa K nabopaTopus npo6-
Nembl foHOpPCTBA LIeHTpasbHOro WHCTU-
TUTa remMaTonorMn 1 nepennBaHns Kposwu
MwuHucTepcTea 3apasooxpaHeHus CCCP,
Mocksa.) c. 15. — Activity of Cerulo-
plasmin and Erythropoietins in Hypo-
and Aplastic Anemias. Fainshtein, F. E.,
Chizhova, A. /., Vinokurova, G. P., Su-
schenko, I. B., Lipatz, A. A., p. 15

Bonpocbl KMMHWKU 1 AuddepeHLmManbHOM
[OVarHoCTUKN TeTepo3nroTHbIX (opMm Ta-
naccemun. WpaenbcoH J1. W., [MAKOBCKMIA

H. A. (HayuHasa rpynna akagemuka W. A.

Kaccupcekoro AMH CCCP Ha 6a3e LleHT-
paNnbHOM  KAMHUYECKOW 60MbHMLbLI No 2
MuHucTepcTBa nyTeit coobLieHns CCCP,
Mocksa), c¢. 20. — Clinical Picture and
Differential Diagnosis of Heterozygous
Forms of Thalassemia. Idelson, L. /.,
Didkovsky, N. A., p. 20
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M3MeHeHUs HeKOTOpbIX MokasaTeneil nepu-
(hepnyeckoin KpoBW Npu ToTanbHOM 06-
nydeHUn yenoseka. BpunamaHT M. [,
Bopobbes A. W. c. 27. — Changes in
Certain Peripheral Blood Indices After
Total Body lIrradiation of Man. Brilliant,
M. D., Vorobiev, A. /., p. 27

LINTOXMMWUYECKOE  M3y4eHVe [UTUAPOOpPO-
TaTAervaporeHassl NMMQOLMTOB M 6nacT-
HbIX KNeToK AeTeil. Hapuuccos P. T1.,
MeTepcoH W. C., Kowenb N. B. (MHCTUTYT
neguatpum AMH CCCP.) c. 31. — Cyto-
chemical Study of Dihydroorotic De-
hydrogenase of Lymphocytes and Blast
Cells in Children. Nartsissov, R. P.,
Peterson, I. S., Koshel, I. N,, p. 31

MpuMeHeHVe 6-MepKanTonypuHa npu Xpo-
HUYeckoM numdonelikose. biop /1. C.,
Kosnosa B. f., YepHuoBa T. A. (HayuHo-
MOMMK/IMHNYECKOE OTAENEHMe U reMaToso-
rMyeckoe OTAeneHne LleHTpanbHOro WH-
CTUTYTa rematonoruv wu nepenvsBaHus
KpoBM MWHMUCTEPCTBA 3[paBOOXPaHeHus
CCCP, Mocksa.) c. 36. — The Use of
6-Mercaptopurine in Chronic Lymphoid
Leukemia. Byur, L. S., Kozlova, V. Ya,
Cherntsova T. A, p 36

Pefikne TemaTonornyeckue BapuaHTbl Xpo-
HMYecKoro Mwuenoneiikosa. flopueto. W.,
®uHoreHoBa W. A. (MHCTUTYT 3kcnepu-
MEHTAIbHOW W K/IMHWYECKON OHKONOrMM
AMH CCCP, Mocksa), ¢. 39. — Rare
Hematological Variants of Chronic Mye-
loid Leukemia. Lorie, Yu. I., Finogenova,
. A, p 39

YnbTpaduonetosas (oopecLeHLmns  Kne-
TOK KpoBu. Bpym6epr WN. E., Bpymb6epr
E. M. (FocyaapCTBEHHbI ONTUYECKWIA
nHctUTyT Um. C. W. Basunosa, JleHWH-
rpag.) c. 42. — Ultra-Violet Fluorescence
of Blood Cells. Brumberg, 1. E., Brumberg,
E. M, p. 42

MMonyyeHre U XUMUYECKAA XapaKTepUCTUKa
CTPOMbI 3PUTPOLMTOB U €8 KOMMNOHEHTOB.
Haitiep M., A6y Pasaw, [em6o M. A.
(TabopaTopus npenapaToB KPOBY 1 KPOBe-
3aMeHuTeneit n buoxmMmnyeckas naboparo-
pua JIeHUHrpagcKoro UHCTUTYTa remMaTo-
IO 1 NepenmBaHua Kposw.) c. 47. —
Chemical Characteristics of the Stroma
of Erythrocytes and its Components.
Nayer, M.Abu Zawash, A, Derrbo, M. A.,
p. 47

OcTeoMmnenodunbpo3 1 XpoHUYECKMiA numdo-
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NeKo3 y OAHOro M TOro >e 60MbHOrO.
Obirvd B. M., LWeiinak /1. H. (KMHWKA
(hakynbTeTCKOM Tepanuu BoeHHO-Mean
LMHCKON akagemum mm. C. M. Knpoga,
NenuHrpag.) c. 53. — Osteomyelofibro-
sis and Chronic Lymphoid Leukemia in
the Same Patient. Dygin, V. P., Sheipak,
L. N, p. 53

Cnyuvain pantensHoro (19 net) numdorpa-
Hynemato3a. CenueaHoBa WM. M. (Kadegpa
(hakynbTeTCKOM Tepanun PA3aHCKOro Me-
OVUMHCKOTO MHCTUTYTa uM. akag. W. 1.

Maenosa.) c¢. 55. — 19 Year Course of
Lymphogranulomatosis. Selivanova, I. P.,
p. 55

O BapviaHTe BHEMEYEHOYHOW NOpPTaIbHOM
rMNepTOHMKM, COMPOBOXAAOLLENCH CBOe-
06pasHbIMU U3MEHeHUAMU remonoasa. Co-
6onesa C. C., ®puHosckasa L. B., Hosu-
koea 3. 3., LlykepmaH O. A., HemeHoBa H.

M. , nacko E. //., Wenvrac 1. E., OT-

cTasHoBa E. W. ([ematonorunyeckoe OT-
[leneHne, PeHTreHoNorMyeckoe oThene-
HWe, MnaTtosioroaHaToMmnyeckas flaboparo-
pua LIeHTpasbHO 0 MHCTUTYTa remMaTono-
rMn 1 NepenvBaHna Kposu MUHUCTEPCTBA
3apaBooxpaHeHns CCCP, Mocksa.) C.
56. — A Variant of Extrahepatic Portal
Hypertension with Peluciar Changes of
Hemopoiesis. Soboleva, S. S., Frinovskaya.
. V., Novikova, E. Z., Tsukerman, O. A.,
Nemenova, N. M., Glasko, E. N., Shelgas,
L. E., Otstavnova, E. I., p. 56

Bonpockbl  opraHusauun  aucnaHcepusaumm
60/bHbIX Neiiko3amu. Jlebeges B. H.
(Cematonoruyeckoe otgeneHne CoynHe-
KOro OHKO/OMMYECKOro AucrnaHecpa.) CH.
60. — Problems of Organization of Leu-
kemia Dispensaries. Lebedev, V. N., p. 60

|_|p06ﬂ9MbI remMartosiormm u nepennBaHUAa Kposu
(Mocksa) 15 (1972) Ne 2

MeTa60113M  NeKOLMTapHbIX 3/1EMEHTOB
KOCTHOro Mo3ra npu XpoHN4eCcKoM MU3/1o-
neliko3e. JlanoTHukoB B. A., JleGegesa
H. M., Mockanuk WN. I'., OHyuleHko, L. A,
dunes /1. B. (Kadegpa hakynbTeTcKol
Tepanun 1 JIEHWHTPaACKOro MeauLMHC-
KOro MHCTUTYTa WM. akag. /. . Masno-
Ba) ¢. 3. — Metabolism of Leukocytic
Bone Marrow Elements in Chronic Mye-
loid Leukemia. Lapotnikov, V. A.,Lebedeva,

N. P., Moskalik, I. G., Onuschenko, I.
A., Filev, L. V., p. 3

OpraHHble KynbTypbl KOCTHOrO MO3ra Yeso-

Beka. /lypus E. A., Bopobbes A. ., Kyna-
rmHa H. H., Manactok, A. ®., lMpycesuy
T. O., CmupHoe A. H., ®pugeHwTenH A.
A. ¢. 6. — Cultures of Human Bone
Marrow. Luria, E. A., Vorobiev, A. L,
Kulagina, N. N., Panasyuk, A. F., Pruse-
vich, T. O., Smirnov, A. N., Fridenshtein,
A Ya,p. 6

K Bompocy 0 ponn cocyaucTbiX (PakTopoB

B reHese KpOBOTOYMBOCTM MpW runonnac-
TUYecKo aHemun. JlaryTuHa H. 4.,
Umkosa A. M., KouemacoB B. B., daiiH-
wreiH ®. 3. ([emartonornyeckoe OT-
[leNeHne LeHTPanbHOro WHCTUTYTa  re-
MaTtonormm u rnepenvsaHua Kposu Mu-
HucTepcTBa  3ApasooxpaHeHns  CCCP,
Mocksa.) ¢. 12. — The Role of Vascular
Factors in the Tendency to Hemorrhages
in Hypoplastic Anemia. Lagutina, N. Ya.,
Chizhova, A. L, Kochemasov, V. V,
Fainshtein, F. E., p. 12

CocTosiHMe CVIMI'IaTMKO-a,qpeHaﬂOBOVI cuc-

TeMbl y AeTeil ¢ 6onesHbio Bepnbroda.
[anunmHa 3. A., Konecos [. B., 3uHoBbeBa
. A., Hosukosa /1. C. (KnMHMKa LeTCKMX
6onesHeid 1. MOCKOBCKOTO ~ MeAMLMH-
CKOro MHcTuTyTa MM. U. M. CeueHoBa)
c. 16. — The Sympatho-Adrenal System
in Children with Werlhof’s Disease. Dani-
lina, Z. A., Kolesov, D. V., Zinovieva, G.
A., Novikova, L. S., p. 16

K Bonpocy o reHeTUYeCKol reTeporeHHOCTn

a-Tanaccemmun. Auakosckuit H. A., Npaenb-
coH /1. W., Ldacman A. 3. (Tpynna akag,.
AMH CCCP npotp. . A. Kaccupckoro
Ha 6ase LleHTpanbHO KAMHUYECKON 60/b-
HUUbl Ns 2 MuH. nyTeil coobLieHuns,
Mocksa), ¢. 20. — Genetic Heterogeneity
of 2-Thalassemia. Didkovsky, N. A,
Idelson, L. /., Tsfasman, A. Z., p .20

BnvaHve nnasmbl 1 NiaueHTUHA-3 HA3pUTPO-

Mo33 W 3pUTPONO3TUYECKYIO AKTUBHOCTb
KpOBW 6O/NbHBIX YKene3ofemUUUTHbIMA a-
aHemuaMKU. Mopososa A. [., BuHokyposa
r. M., Mwuxaiinosa /1. N. (FemoTepanes-
TUYECKOe 0TAeNeHve 1 naboparopuma npob-
Nembl fOHOPCTBA LIeHTpasibHOro WHCTYU-
TyTa remMartosiorun 1 nepeinBaHnsa Kposu
MwuHucTepcTBa 3apasooxpaHeHns CCCP,
Mocksa.) c¢. 26. — Effect of Plasma and
of Placentin-3 on Erythropoiesis and

Haematologia 9, 1975
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Erythropoietic  Activity in lIron Defi-
ciency Anemia. Morozova, A. D., Vino-
kurova, G. P., Mikhailova, L. /., p. 26

MopaxeHne Nerkux npu OCTPOM JeliKose.
KacbiMxomykaes 3. C. (Y36eKCKWA WH-
CTUTYT Tremartonorum w nepennBaHua
KposW, TallkeHT.) c. 28. — Affection of
the Lungs in Acute Leukemia. Kasym-
khodzhaev, E. S., p. 28

[JaHHble 0 3a60neBaeMocTu neiiko3amu B Co-
yn n Tyance (1960—1969 rr.). fle6epes
B. //., bennkosa C. . beukuii B. A.,
KopHreesa J1. A., NlebepesalO. J1., MowuceHe-
kKo M. W., KOHnuesa P. X. ([emartonoru-
yeckoe oTAeneHne COUYMHCKOro OHKOMOru-
yeckoro gucnaHcepa), ¢. 30. — Incidence
of Leukemia in Sochi and Tuapse in
1960—1969. Lebedev, V. N., Belikova, S.
G., Betsky, B. A., Korneeva, L. A., Lebedeva,
Yu. L., Moiseenko, M. /., Yunieheva,
R. Kh., p. 30

3aboneBaemocTb feiikozamu B CamapkaHge
n CamapkaHfcKoi obnactn B 1966—1969
rr. borgaHos, W. C., Xakumos X. A.
(Y36eKCKMit  MHCTUTYT remMaTonormm u
nepenueaHus Kposwu, TawkeHT n Camap-
KaHfckas 06/1acTHasa CTaHUMA nepenvBa-
Hua kposm) c. 33. — Incidence of Leukemia
in Samarkand Town and Region. Bogda-
nov, I. S., Khakimov, Kh. A., p. 33

ViccnefioBaHe 3pUTPOKUHETVKU W TNIMKO-
NINTUYECKON aKTUBHOCTW 3pUTPOLUTOB
3gopoBbIX  fgeTeil. MaTeeesa J1. A,
Banawesa M. W., Cypukosa H. M., O.ibxo-
BaTeHko J1. W., Poibka B. W. (Katepgpa
(haky/nbTeTCKON NeamaTpum n 6rmoxumm-
yeckass nabopatopus TOMCKOro Mmeau-
LMHCKOro MHCTMTYTa) €. 35. — Electro-
kinetics and Glycolytic Activity of Erythro-
cytes in Healthy Children. Matveeva,
L. A., Batasheva, I. L, Surova, N. A,
Olkhovatenko, L. L, Rybka, V. /., p. 35

OnpefieneHne KoNoHMeobpasyoLWnX KIeToK
B ceneseHke. YepTkosa W. J1., JlemeHeBa
N. H., Mengenesuu O. A. (Jlabopatopus
9KCMepUMeHTaIbHOW reMaToiorum u nepe-
NvBaHWA Kposu MuHKCTepcTBa 3ApaBo-
oxpaHeHuss CCCP, Mocksa) c¢. 37. —
Colony-Forming Cells in the Spleen.
Chertkov, /., L., Lemeneva, L. N., Mende-
levich, O. A., p. 37

BO3MOXHOCTb NPOANEHWUS BbIXWUBAHUA a-
NOTPAHCMNIAHTATOB C MOMOLLbIO  BO3-
[eicTBMA aHTUAMMMOLMUTAPHOA W aHTU-
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TPOMOOUMTAPHOA CbIBOPOTKaMU. Xypaa-
HoB J1. J1., Bepbuukwii M. LL., ApuysmoBuy
H. I., Kunepsaccep E. M., JlaryTuHa H.
A., HamaTbeiwesa A. M., KupsoH C. C.,
Edmmos E. A., Kpuscknii U. N1. (LeHTpansb-
HbIli VHCTUTYT remartonorum u nepenu-
BaHMS KpoBM MwuHUCTEpCTBa 34paBo-
oxpaHeHus CCCP, WIHCTUTYT Xupyprum
M. A. B BuwweHesckoro AMH CCCP,
VIHCTUTYT MeauUMHCKON reHeTukn AMH
CCCP, Mocksa) c. 42 —Prolongation of
Survival of Allotransplants by Antilym-
phocytic and Antithrombocytic Sera. Khu-
danov, L. L., Verbitsky, M. Sh. Artsi-
movich, N. G., Kiperwasser, E. M., Lagu-
tina, N. Ya., Namyatysheva, A. M., Kirzon,
S. S., Evimov, E. A., Krivsky, p. 42

VIHrnémpytolee Mmetacasy [feiicTBre napa-
OKCU(EHW/IMOIOYHOA  KMC/IOTbI B Nep-
BUYHOI KyNbType YenoBEYECKOh 3MbBpumo-
HanbHOW TKaHW. KysHeuosa /1. E., npod.
Paywenbax M. O. (JlabopaTopusi cucTem-
HbIX 3a60neBaHUiA KpoBM WHCTUTYTa 3KC-
NEPUMEHTA/ILHOA W KNIMHWUYECKON OHKO-
normm AMH CCCP, Mocksa) c¢. 50. —
Inhibition by Paraoxyphenyl-Lactic Acid
of Metaphase in a Primary Culture of
Human Embryonic Tissue. Kuznetsova,
L. E., Saushenbakh, M. O., p. 50

MprvMeHeHVe pagMoakTVBHOIO Xpoma [ans
O[JHOBPEMEHHOr0 OonpefeneHns npoaos-
YXWTENbHOCTU XXU3HW M KOCTHOMO3rOBOIA
NPOAYKLMW 3pUTPOLMTOB. M.noxuH A. B.,
Cemawko J1. /1., bypakosckaa T. E.,
LWadwmpknH A. B. c. 53. — Use of Radio-
active Chromium for Simultaneous Deter-
mination of Life Span and Marrow Pro-
duction of Erythrocytes. llyukhin, A. V.,
Semashko, L. L., Burkovskaya, T. E.,
Shafirkin, A. V., p. 53

Mpo6nembl remaTofniorMn U Hepe. inBaHUM KPOBU
(Mocksa) 17 (1972) Ne 2

O rMnonnacTUYecKoin aHeMmnn, NPOTEKAIOLLIEN
C CMHAPOMOM MapOKCU3MasIbHOM HOYHOIA
remMorniobrHypumn, 1 HeKOTOpble BONPOCHI
AnddepeHUManbHOM  AMAarHOCTUKW  3TOFO
3aboneBaHus ¢ 60ne3Hbl0  Mapkuadasa-
Mukenn. daiiHwTeiH . 3., TypbuHa H.
C., PognHa P. W., Cobonesa tO.T., Po3aHo-
Ba H. C., BopoHuHa A. H ., LUnTukosa M.
., ®eTucos B. B., /obumosa J1. C.
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(FemaTonornyeckoe OT 3e/eHUe, KIUHU-
yeckad nabopatopuma M UMTONOrMYecKas
nabopatopmus LieHTpasbHOro WMHCTUTYTa
rematoniormy n nepenuBaHus Kposum Mu-
HuctepcTBa  3apasooxpaHeHuss CCCP,
Mocksa), c. 3. — Hypoplastic Anemia
with Paroxysmal Nocturnal Hemoglobin-
uria: the Differentiation from Marchiafava-
Micheli’s Disease. Fainshtein, F. E.,
Turbina, N. S., Rodina, R. L, Soboleva, Yu.
G, Rozanova, N. S., Voronina, A. N.,
Shitikova, M. G., Fetisov, V. V', Lyubimova,
L.S,p 3

MpoTeMH W ero npumeHeHWe MNpyU COCTOS-
HUAX GEe/IKOBOI HEAOCTaTOYHOCTW W Mpo-
TEVHONPUBHBLIX aHemMuaX. AnbnepuH IM.

M. , ®pom A. A., XKepebuos /1. A., Menexo-

Ba O. M., PycaHos B. M., BapoHuHa M. A,
BoponuHa /1. H., Ay6posuHa H. A., 3am-
umii A. A., KounHa E. H., LlaposalO. A.
(FemoTepaneBTMYeCcKas K/MHUKa, 3Kcre-
pPUMeHTaNbHO-MPON3BOACTBEHHAA nabo-

patopus LleHTpasbHOro MHCTUTYTa rema-
TONOrMK 1 NepenuBaHns Kposu MuHUCTeEp-
cTBa 34paBooxpaHeHus CCCP, Mockga)
c. 8 — Protein, and Its Use in Protein
Deficiency Anemias. Alperin, P. M.,
From, A. A., Zherebtsov, L. A., Melekhova,
0O. P, Rusanov, V. M., Baronlna, M. A,
Voronina, L. N., Dubrovina, N. A., Zamchy,
A. A., Kochina, E. N., Sharova, Yu. A,
p. 8

CaepTbIBalOLLAsA cMcTeEMA KPOBU Y GO/bHbIX
CeprnoBMAHOKNETOYHO 60Me3HbI0. OpnoBa
n. 4., Xyyuwsunn . 3. (Fematonoru-
Yeckoe oTfefieHne LieHTpanbHOro MHCTU-
TyTa reMaTosiorMm u nepennBaHns KpoBwu
MwuHucTtepcTea 3gpasooxpaHeHns CCCP,
MockBa ¥ Fpy3vHCKUIA MHCTUTYT remaTo-
florn 1 nepenuBaHns Kposw, Téunucw)
c. 12 — Blood Coagulation in Patients
with Sickle-Cell Disease. Orlova, L. D.,
Khutsishvili, G. E., p. 12

Bnvauve sutamnHoB A 1 E Ha KMCNOTHYO
Pe3UCTEHTHOCTb 3PUTPOLUTOB. MenbHKK
B. M. (Kadegpa 6uoxumum AnTaiickoro
MeAuMUMHCKOro MHCTUTYTa) €. 15 —
Effect of Vitamins A and E on the Acid
Resistance of Erythrocytes. Melnik, V.
P,, p. 15

VI3MeHeHUs nokasaTeneil nepugepryeckon
KPOBW 1 MUeNorpaMMbl B NepBom nepuoje
0XOroBoi 6one3Hn. MypassH P. WU,
Wntoxud A. B., Typbuna H. C., Cugoposa

N. ., Makcumosa . U., CTpurkesckas
N. H., FepacumoBa J1. U. (Xupyprudeckoe
oTfieNneHve LleHTpanbHOro MHCTUTYTA re-
MaTonorMm 1 nepenviBaHus Kposn Mu-
HucTepcTBa  34pasBooxpaHeHus CCCP,
Mocksa) c. 17. — Change in the Peri-
pheral Blood Indices and Myelogram
During the First Period of Burns. Mura-
zyan, R. L, llyukhin, A. V., Turbina, N. S.,
Sidorova, L. G., Maximov, P. /., Strizhev-
skaya, L. N., Gerasimova, L. /., p. 17

CocTosHMe remornossa 1 nokasaHma K nepe-

NNBAHWIO KPOBU Y OBOXOKEHHBIX AETEl.
BopoHuHa I'. B., Eropos . W., EBxapurc-
kas 3. E., (BoeHHO-MegMLMHCKas aKafe-
mus uMm. C. M. KwupoBa, JleHuHrpag)
¢. 22. — Hemopoiesis and Indications of
Blood Transfusion in Burned Children.
Voronina, G. V., Egorov, F. /., Evkharits-
kaya, Z. E., p. 22

[MpumeHeHVe annoMuenoTpaHcniaHTauum B

Tepanuu runonfasuii remomnoasa, BbI3-
BaHHbIX LMTOCTATUYECKUMW MpenapaTaMu.
Mwuxaiinos B. I'., Amena T. M., OneHgep
C. K., FnuHgeman B. M. (Jlabopatopus
KOHCepBaLuM TkaHel Y36eKCKOro WH-
CTUTYTa remaTtonioruv W MepenBaHus
KpoBM M TAaLUKEHTCKWUIA rOpPOACKOA OHKO-
NOTMYeCKMiA ancnaHcep, TallkeHT) c. 25.
— Allomyelotransplantation in Hemo-
poietic Disturbances due to Cytostatics.
Mikhailov, V. G., Alieva, T. M., Oleander,
S. K., Glindeman, V. P, p. 25

CofiepxaHue B KpOBW 3[0POBbIX JIHOAEN

HEKOTOPbIX MWKPO3/IEMEHTOB U BO3MOX-
Hble MOTepPU WX B NPOLIECCE B3ATUA KPOBMW.
TumakuH H. M., Fonbabepr E. H., MNeTpa-
kosckas E. A. (UeHTpanbHasa HayyHo-
uccnegosartensckas nabopatopus  Towm-
CKOr0 MEeAMLIMHCKOTO MHCTUTYTa U ToM-
cKaf ob6nacTHas CTaHUMA TMepenmBaHus
KpoBu) c. 27. — Microelements in the
Blood of Healthy Persons and Their
Losses after Blood Sampling. Timakin, N.
P., Goldberg, E. D., Petrakovskaya, E. A.,
p. 27

Orpaxpatoliee AeACTBME MNONUITUNEHOKCU-

[IOB Ha KJIeTKN Mpun rny60oKoOM 3amMOpaXxku-
BaHMW. Mywkapb H. C., LleH6epr M. T.,
HakoHeuHbit A. A., CumoHoBa J1. W.
Llyuaesa A. A., O6o3Hasa 3. W., [po3nosa
O. A, OctaHkoBa J1. B., bogHs B. M.,
Kapesa J1. B., MwuxaiinmyeHko 3. T1.,
laiiceHiok J1. A. (MpobnemHas nabopato-

Haematologia 9, 1975
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pUs  HU3KOTEMMNepaTypHON KOHCepBaLum
KOCTHOr0O MO3ra W KpOBM YKpauHCKOro
VHCTUTYyTa YCOBEPLUEHCTBaHWA  Bpaueit
MwuHuctepctea 3gpasooxpaHeHus CCCP,
XapbkoB) c. 30. — Protective Action of
Polyethyleneoxide on Cells during Deep
Freezing. Pushkar, N. S., Shenberg, M. G
Nakonechny, A. A., Simonova, L. L,
Tsutsaeva, A. A., Oboznaya, E. /., Droz-
dova, L. A., OStankova, L. V., Bodnya, V.
M., Kareva, L. VMikhailichenko, Z. P,
Gaisenyuk, L. A., p. 30

lMpVMMeHeHWe COMOAMMEPOB  BUHWANUPPO-
NNAOHA C KPOTOHOBOW KMCMOTOW B Ka-
YeCcTBE KPMOMNPOTEKTOPA K/IETOK KOCTHOIO
Mo3ra TpynoB. Meggegesa 1. M., ®uca-
HoBuy T. W., Kponaues B. A., TpyxmaHoBa
N. B., Anceposa /1. B. (JIeHUHrpaackuii
WHCTUTYT TeMaToNnorMm u nepenmBaHus
KpOBM U VIHCTUTYT BbICOKOMONEKYNAp-
HbIX coeguHeHuiAi AH CCCP) c. 34. —
Use of Crotonic Acid Copolymers of
vinylpyrrolidone as Cryoprotectors of
Cadaver Bone Marrow Cells. Medvedeva,

P. M., Fisanovich, T. I., Kropachev, V. A.,

Trukhmanova, L. B., Alferova, L. V., p. 34

BbifiBNeHWe aBCTPa/MIACKOro aHTUreHa u
aHTUTeN K HeMy B KpPOBW Y [OHOPOB U
remMaTonornyeckmx O0NbHbIX — paHHA
[MarHoCTUKa 3apaXeHus BUPYCOM re-
natuta v nNpounakTuKa TPaHCMUCCUOH-
HOli nepefaun ero. [onocoea T. B.
dpom A. A., MapronuHa A. H., bypnes
B. A., HuknteHko A. A. (LieHTpanbHblii
WHCTUTYT TremMaTonorum u nepennBaHus
KpoBM MwuHMCTEPCTBA 3[paBOOXPaHEHNS
CCCP, Mocksa) c. 30. — Detection of
Australia Antigen and its Antibodies
in Blood Donors and Hematological
Patients, for Early Diagnosis of Hepatitis
Virus Infection and Prophylaxis of Its
Transmission. Golosova, T. V., From, A.
A., Margolina, A. N., Burlev, V. A., Viki-
tenko, A. A, p. 30

Mopdonornyeckve W3MeHeHMs B NOYKax
npu BBEEHWN CWMHTETMYECKOro nnasmo-
3aMellaroLLlero pacTtsopa MOMMBUHONA.
Kacbimxog>kaes 3. C., AepbsiHoBa C. T.
(Y36eKCKWiA  MHCTUTYT rematonorum u
nepenuBaHusa KposBu TallkeHT) c. 45. —
Morphological Changes in the Kidneys
Induced by Polyvinyl Plasma Substitutes.
Kasymkhodzhaeva, Z. S., Averyanova, S.
G, p. 45
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CpaBHUTE/IbHAA  OLEHKA  3M1EKTPOSIMTHOTO
COCTaBa OTMbITbIX 3PUTPOLMTOB, B3BELLIEH-
HbIX B PasNMyYHbIX M1a3Mo3amMeLlatoLnx
cpepax. bopogain 3. W., Bosk I". T., CeHuk
A. K. (OTaen KOHCepBMPOBaHWSA KpPOBM
JIbBOBCKOIO WMHCTUTYTa rematoniornv u
nepenvBaHUsa KpoBW, Kadeapa dakynb-
TeTcKoll Tepanuu J1bBOBCKOrO MeAMLVHC-
KOro MHCTUTYTa W JIbBOBCKas ropogckas
KNMMHWYeckas 6onbHUUASIE 5). c. 46. —
Comparative Evaluation of an Electrolyte
Composition of Washed Erythrocytes
Suspended in Various Plasma Substitutes.
Borodai, E. /., Vovk, G. P., Senik, Ya. K,
p. 46

CoBpeMeHHble MPeLCTBANEHNS O naToreHese
aHEMUW MpPU XPOHUYECKOM MWENOoNAHOM
1 nuMgaTnyeckom neikosax (O63op m-
TepaTypbl M COGCTBEHHble fAaHHble). Ka-
Haes C. B., TywwuHckaa M. M., Po3aHoBa
N. M., Eropwun 3. B., A6aynkagbipos K.
M., ®epopos B. B., JlanyeHkos B. W.,
Ocunos U. C., JoueHko M. C. (Kagepnpa
thakynbTeTcKoli Tepanuu | JleHWHrpag-
CKOEe MeAULMHCKOIrO WHCTUTYTa WM.
akag. W. M. Masnosa, rematonoruyeckas
KNMHMKa JIEHWHIPacKoro Hay4Ho-uccne-
[l0BaTe/IbCKOr0 WMHCTUTYTa remMatonorum
W nepenviBaHuA  Kposw, nabopatopus
M30TOMHbLIX METOA0B nccnefoBaHus LieHT-
panbHOe  Hay4HO-WCCNefoBaTeNIbCKOro
PEHTreHO-pafmnonornYecKoro  UHCTUTYTa
MuHucTepcTBa 3apaBooxpaHeHnss CCCP)
c. 48. — Pathogenesis of Anemia in
Chronic Mpyeloid and Lymphatic Leu-
kemias (Survey of the Literature and Own
Data). Kanaev, S. V., Tushinskaya, M .M.,
Rozanova, L. M., Egorshin, E. V., Abdul-
kadyrov, K. M., Fedorov, V. V., Laptsenkov,
B. 1., Osipov, I. S., Dotsenko, M. S., p. 48

| Ipo6nemMmMm rematonoruu v nepennBaHus Kposwu
(Mocksa) 17 (1972) Ne 4

HoBble faHHble 0 NpUpoge N PYHKLMK Mpo-
TUBOCBEPTbIBAtOLLEN cUCTeMbl. Kyapsies
B. A. (Kaegpa ¢usmnonormuum n nabopato-
pus  usnonorum 1 BGUOXUMUN  CBEPTbI-
BaHWS KPOBM MOCKOBCKOrO rocyfapcTBeH-
Hoe yHuBepcuTeTa um. M. B. JTomoHo-
coBa) €. 3. — New Data on the Nature
and Function of the Anticoagulation
System. Kudryasov, B. a., p. 3
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O TaK Ha3blBaemMoii NpPOTUBOCTBEPTbIBALD-
el cucteme. Oiisud W. A. (OTgen nmato-
NOTVNYecKoi usnonorum MHCTUTyTa Me-
onupHckoli  paguonorum AMH  CCCP,
O6HUMHCK) c. 13. — The So-called Anti-
coagulation System. Oyvin, L A, p. 13

ACMeKTbl remMoctasa W reMoKoarynauuu.
Mapkocan A. A., (MHCTUTYT dursnonorum
netein n nogpoctkoB AMH CCCP, Mock-
Ba) ¢. 16. — Aspects of Hemostasis and
Hemocoagulation. Markosyan, A. A,
p. 1

emokoarynupytowme n (QUOPUHOIUTUYEC-
Kvie CBOWCTBA KOXW W MOLKOXHOA K-
poBoil knetyaTku. CkuneTpos B. [,
FopéuTckas B. T. (Kagegpa HopManbHoi
(usvonorum MeguumHCKoro akybTeTa
Mopgosckoro yHuBepcuteta, CapaHck)
¢. 19. — Hemocoagulating and Fibrino-
lytic Properties of the Skin and of Sub-
cutaneous Adipose Tissue. Skipetrov, V.P.,
Gorbitskaya, V. T., p. 19

O MexaHW3Me BO3HWKHOBEHUA HECBEPTHI-
BAeMOCTM KPOBU NP NOCTYNNEHUN B KPO-
BOTOK BELLECTB C TPOM6OMNACcTUHOBOW
aKTMBHOCTbIO. OiiBuH N. A., banyga B. .
(MHCTWUTYT  MEeAMUMHCKOW  pagnonorum
AMH CCCP, O6HUHCK) c. 23. — Non-
coagulability of Blood Following Entrance
into the Circulation of Substances with
Thromboplastin  Activity. Oivin, 1. A.
Baluda, V. P., p. 23

KoMMeKcHble COeAMHEHHA NIa3MUHOreHa
¢ renapuHom (MIT) 1 nnasmMuHa c rena-
puvHom (M) 1 UX 3HaYeHWe B perynauuu
XVOKOro COCTOAHUA KpoBW. Kyapswes
B. A., NanuHa /1. A. (Jlabopatopus ¢usuo-
NOrMn 1 BUOXMMUN CBEPTBLIBAHWA KPOBU
Mockosckoro yHusepcuteta um M. B.
JlomoHocoBa) c¢. 28. — Complex Com-
pounds of Plasminogen with Heparin
(PGH) and of Plasmin with Heparin
(PH) and Their Significance in Regulation
of the Fluid Condition of the Blood.
Kudryasov, B. A., Lyapina, L. A,, p. 28

K BOMpOCY O HEPBHOW W 3HAOKPWUHHOW pe-
rynauuy CBepTbiBaHUA KPOBW Ha OpraHo-
TKaHeBOM YypoBHe. [naHy P. M. (3kcne-
pUMeHTa/IbHbIVE  0TAeNn JIbBOBCKOTO WH-
CTUTYTa TremMaTonorun W nepenunBaHuns
kposu) c. 30. — Nervous and Endocrine
-Regulation of Blood Coagulation at the
Organic-Tissue Level. Glantz, P. M., p. 30

OC06eHHOCTU ANAarHOCTUKMW, KIMHWKW U fNe-

YeHUs TeMOQUANIA C LMPKYIUPYHOLWUMK
CNeunMUUecKUMN  aHTUKOoarynsHTaMm.
BapkaraH 3. C., CyxoBeeBa E. ., EpemuH
. ®., Tonouko H. WN., LlesyeHko B. .,
Tapacosa H. V. (KnuHuka nponeaeBTUKY
BHYTPEHHUX 60/1e3Heil AnTalickoro mefu-
LMHCKOTO MHCTWUTYTa, BapHayn) ¢ 35. —
Diagnosis, Clinical Picture and Treatment
by Specific Anticoagulants of Hemophi-
lia. Barkagan, Z. S., Sukhoveyeva, E. Ya.,
Eremin, G. F., Tolochko, O. I., Shevchenko,
V. Tarasova, N. I., 35

3aBUCUMOCTb  (IMBPUHONMTUYECKON aKTMB-

HOCTM OT COAepXXaHus NeliKouMTOB B
KpoBW y 6OMbHBLIX Neliko3amun. Kpacuk 4.
L., Kysnuk b. WN. (Kacdegpa HopmanbHoI
thmsmonornn 1 Kadegpa (akynbTeTCKoin
Tepanum YWTUHCKOTO MeMLMHCKOrO WH-
ctutyTta) c. 41. — Dependence of Fibrino-
lytic Activity on Leukocyte Count in
Leukemia. Krasik, Ya. D., Kuznik, B. 1.,
p. 41

CpaBHWTENbHAA OLEHKa METOLOB Orpefe-
NeHns  (PUBPUHONNTUYECKO aKTUBHOCTU
KPOBM Y BGOMbHLIX XPOHWYECKUM MUESo-
neikozom. Haymosa I". A., Opnosa /1. .,
AHgpeedko . B. (Femartonoruyeckas
KNUHUKa LleHTpanbHOro WHCTUTYTa re-
MaTofiorMn n nepennBaHuUs Kposu Mu-
HucTepcTBa 3apasooxpaHeHns CCCP wu
nabopatopus usmonorum U BUOXMMUM
CBEPTbIBAHWSA KPOBM MOCKOBCKOTO YHU-
Bepcuteta uMm. M. B. JloMOHOCOBa) C.
44, — Comparative Assessment of Blood
Fibrinolytic Activity in Chronic Myeloid
Leukemia. Naumova, G. A., Orlova, L.
D., Andreyenko, G. V., p. 44

PesynbTaTbl CrMeneHIKTOMU nNpo 60ne3Hn
Bepnbroga. Mposgos 4. M., Llena /1. C.
(Xupypruyeckass KnuHuka LieHTpanbHoro
WHCTUTYTa remMaTtosnioruy u nepenvMsaHus
KpoBM MUHMCTEPCTBA 3[paBOOXPaHeHus,
Mockga) c. 49. — Results of Splenectomy
in Werlhof’s Disease. Grozdov, D. M.,
Tsepa, L. S., p. 49

BepemeHHoCTb 1 60ne3Hb Bepnbrodga. Mas-
nosa J1. C., Uena J1. C., AuguHa H. M.,-
Kucenesa K. C. (MocKoBCkuii 06/1acTHON
Hay4YHO-MCCne0BaTeNbCKUIA WHCTUTYT
aKyLlepcTea M rnHekonorum n LleHTpan-
Hblli MIHCTUTYT remaToniornn v nepenvsa-
HUA KpoBM MuHWCTEpPCTBA 34paBoOOXpa-
HeHna CCCP, Mocksa) c. 55. — Preg-
nancy and Werlhof’s disease. Pavlova,

Haematologia 9, 1975
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L. S., Tsepa, L. S., Didina, N. M., Kiselyeva

K. S, p %
Cnyyail BpOXAeHHOW agunbpuHOreHemin ¢
runonpoTpombuHemueii. Canves K. K.

(Kathegpa 6uonorun c obLueidl reHeTUKoi
AHAWKAHCKOr0 MeAULIMHCKOIO MHCTUTYTa)
c. 57. — A Case of Congenital Afibrino-
genemia with Hypoprothrombinemia. Sa-
liev, K. K., p. 57

O natoreHese TPOMOOTWUYECKUX OC/OXHE-
HWIA aHTUKOarynsHTHOM Tepanuu. P3aeB
H. M., 3akupmpkaes A. A. (HayuHo-
UCCNef0BATENbCKNA WMHCTUTYT KAWHUYeC-
KOV ¥ 3KCMEepUMEHTANIbHON  MeauLMHBbI
MuHncTepcTBa 34paBoOXpaHeHns Asep-
baiipkaHckon CCP, bBaky) c. 58. —
Thrombotic Complications of Anticoagu-
lant Therapy. Rzaev, N. M., Zakirdshaev,
D. £, p. 58

|_|p06/'IEMbI rematoniornn u nepennBaHNAa Kposu
(Mocksa) 17 (1972) Ne 5

ABCTpanuniicknii aHTureH (A) M CBS3b €ro
C CbIBOPOTOYHbIM renatutoMm. Kucenes
A. E., lonocosa T. B., MapronnHa A. H.
Bypnes B. A. (LeHTpanbHbiA WMHCTUTYT
remMartosiormm n nepenviBaHna Kposu Mu-
HucTepcTBa 3apasooxpaHeHns CCCP,
Mocksa) ¢. 3. — Australia Antigen and
its Association with Serum Hepatitis.
Kiselev, A. E., Golosova, T. A., Margolina,
A. N, p 3

CnneHakToMMA Yy GepemeHHbIX U POAWSIb-
HUY ¢ 6onesHblo Bepnbroga. [posgos
. M,, PomaHosa E. M., Kynens A. C.,
CayTuHa B. O., MBaHosa E. C. (LleHTpanb-
HbIA VUHCTUTYT remaTonornn v nepenvsa-
HMA KpOBM, BCECOIO3HBbIN MHCTUTYT aKy-
LepcTBa M rMHekonoru MuHMCTEpCTBa
3apaBooxpaHeHuss CCCP, Mocksa) ¢. 8. —
Splenectomy in Pregnant and Puerperal
Women with Werlhof’s Disease. Grozdov,
D. M., Romanova, E. P., Kukéi, A. S.,
Sautina, V. O., lvanova, E. S., p. 8

KnuHunko-mopdonornyeckne  0CO6eHHOCTU
60ne3Hn Bepnbroda npu KopTUKocTepouns-
Holi Tepanuu. Mokposckuii M. W., Liena J1.
C., AHoxuHatO. B. (Xupypruyeckas Knu-
HWKa, natonoroaHatoMmuueckas nabopa-
TopuA v nabopaTopus ANUAEMUONOTUN U
rMcTonaTtonornn  neikosos  LleHTpasib-
HOr0 WHCTUTYTa remMaTtofiorn wu nepenw-
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BaHMA KpOBM MwuHUCTEpCTBA 34paBo-
oxpaHeHus CCCP, Mocksa) c. 13 —
Werlhof’s Disease Treated with Cortico-
steroid Hormones. Pokrovsky, P. /.,
Tsepa, L. S., Anokhina, Yu. V., p. 13

Moponornyeckme 0CO6eHHOCTN CeNe3eHKM
npu 6onesHn Bepnbroga. AHoxuHalO. B.,
Xoxnosa M. M. (MaTtonoroaHaTomMmyec-
Kaa nabopatopusa, nabopatopus anu-
[LeMUONOTMM Y TUCTONATONOI MK NeliKo30B
LleHTpansHOro MHCTUTYTa reMaTonorum u
nepenvBaHus Kpneu MwuHWUCTepCTBa 37pa-
BooxpaHeHns CCCP, Mocksa) c. 15, —
Morphology of Spleen in Werlhof’s
Disease. Anokhina, Yu. V., Khokhlova,
M. P,, p. 15

HekoTopble 0COBEHHOCTU U3MEHEHWIA CTEHKM
COCYfi0B Y 60/bHbIX T1MNo- 1 annacTuyec-
KoWi aHemMmusamMK. Kouemacos B. B., PosaHoBa
H. C. (Femartonornyeckasa KianMHuMKa u na-
TONOrMaHaTOMUYecKas nabopartopus
LleHTpa/IbHOro  MHCTUTYTa remMaTonornu
W nepenveaHus  KpoBu MuHWUCTEPCTBA
3npaBooxpaHeHns CCCP, Mocksa) C.
21. — Changes of the Vascular Wall in
Hypo- and Aplastic Anemias. Kochema-
sov, V. V., Rozanova, N. S., p. 21

K Bonpocy 0 meTabonv3Me CepoOTOHWHA Yy
60MbHbIX TUMNONIACTUHECKON aHeMUeN.
NaryTuHa H. 4., Ywkosa A. . (Cema-
TO/IOrMYeCKoe OoTAeNeHve LleHTpanbHOro
WHCTUTYTa reMaTofiorn v nepenunBaHus
KpoBM MWUHUCTEPCTBA 3[paBOOXPaHEHMNSA
CCCP, Mocksa), c¢. 26. — Serotonin
Metabolism in Hypoplastic Anemia. Lagu-
tina, N. Ya., Chizhova, A. L, p. 26

K Bonpocy 06 o6meHe >xenesa y 60/bHbIX
XPOHNYECKOW  >KenesofednUMTHO  aHe-
MUei. XapaTbsaH A. M, KOngawes Y. WU,
LiseTkos B. B., Kanyruna B. ., 3akuposa
M. A. (Pagmonorunyeckasa rpynna Talu-
KEHTCKOr0 MeAWLMHCKOTO WHCTUTYTa W
Y36eKCKWIA  MHCTUTYT rematonorum u
nepenvBaHus Kposu) c. 28. — Some
Indices of Ferrokinetics in Chronic Iron
Deficiency Anemia. Kharatyan, A. M.,
Yuldashev, U. L, Tsvetkov, V. V., Kalu-
gina, V. /., Zakirova, M. A., p. 28

3HaueHwve yposHst thakTopa VIII B kposu npu

onepaTUBHbIX BMeLLaTeNbCTBaX Yy 60Mb-
HbIX remodmnnein A. PyT6epr P. A,
AngpeestO. H., (OTaen KpoBesameHUTENEN
1 TONOBHOW LEHTP no remodmnmm LleHT-
panbHOr0  WMHCTUTYTa TrematonoruM mu
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nepenviBaHMA Kposu MuHMCTepCTBa 3apa-
BooxpaHeHus CCCP, Mocksa) c¢. 30. —
Significance of Factor VIII Level in
Surgical Interventions on Patients with
Hemophilia A. Ruthberg, R. A., Andreev,
Yu. TV, p. 30

K Borpocy 0 MexaHu3Me HapyLUeHus BA3-
Koro metamopgo3a TPOMOOLUTOB Mpu
remotunusax. FpomHai/kuit . W. (JlbBOC-
KW MHCTUTYT FemaTonioruM u nepenusa-
Hua kposu) c. 34. — Disturbance of
Platelet Viscosity in Hemophilia. Grom-
natsky, N. /., p. 34

BnusHue rpaduT-6eH3a1KOHWIA-renapuHo-
BOr0 KOMM/EKCa WU ero OTAe/NbHbIX KOM-
MOHEHTOB Ha remokoarynauuioo. Yenypos
A. K.JOdun A. A. (OTgeneHve TpaHcniaH-
TauuMM N UCKYCCTBEHHbIX OpraHos WH-
CTUTYTa KIMHWUYECKOA W 3KCMEepUMEeHTab-
HOM Xupyprum MwuHUCTepcTBa 34paBo-
oxpaHeHus CCCP, Mocksa) c¢. 37. —
Effect on Hemocoagulation of Graphite-
Benzalconium-Heparin  Complex and of
its Individual Components. Chepurov,
A. K., Yudin, A. A., p. 37

K Bonpocy 0 Hopmanm3aumu 6enKosoro
COCTaBa KPOBW Y O0XOroBblX 6O/MbHbIX.
CtanbHoe E. A. (Kagesnpa aHaToMum u
(hU3MOIOTNK YenoBeKa U XXUBOTHBLIX Kanu-
HWHIPaACcKoro yHusepcuteta) c. 41, —
Normalization of Blood Protein Composi-
tion in Burns. Stalkov, E. A., p. 41

BnvsaHve nepenvBaHUA KpPOBM Ha (hyHKLMO-
Ha/lbHOE COCTOSIHME TKaHeBOro  3BeHa
cucTeMbl remoctasa. nauy P. M., Tkau
E. A. (3kcnepuMeHTanbHblA 0TAen JIbBOB-
CKOr0 MHCTUTYTa remartosiorn u nepenu-
BaHua kposu) c. 45. — Effect of Blood
Transfusion on the Functional Condition
of the Tissue Link of the Coagulation
System. Glantz, R. M., Tkach, E. A., p. 45

MeToabl  AMArHOCTUYECKOrO  MPUMEHEHUs
BUTaMMHa B12—Co053 B KAMHUYECKOW Me-
OvupHe. XapaTbsH A. M., Bonosoii B. /1.
(Briothnsnyeckaa naboparopus TallKeHT-
CKOr0 MeAMLMHCKOro WHCTUTYTa) C. 54.
— Diagnostic Application of :8Co Vitamin
B22in Clinical Medicine. Kharatyan, A. M.,
boiovoy, V. L., p. %4

HoBble MeTOfbl pa3feNneHns KpoBM Ha KOM-
MOHEHTbI ¥ OTMbIBaHWA OT OrpaXAatoLLmnX
pacTBOPOB  3PUTPOLUTOB, XPaHMBLUMXCH
B 3aMOPOXEHHOM COCTOAHWW, MpW aBTo-
maTtusaumMm 3TUX NPOLIECCOB C MOMOLLbIO

MaKeTa OTEYeCTBEHHOro (hpakLMoHaTopa.
BuHorpaa-®uHnens ®. P., PyT6epr P. A.,
Bopob6besa I'. C., d®egoposa /1. N., CemeHo-
Ba H. B. (JlabopaTopusi KOHCEPBMPOBAHUA
KpoBY LIeHTpasibHOro MHCTUTYTa remarto-
NOTUM W MepennBaHna Kposu MuHUCTEp-
cTBa 3ApaBooxpaHeHus CCCP, Mocksa)
c. 59. —New Method of Blood Separation
into Components and Washing from Pre-
servatives of Erythrocytes Stored in
Frozen Condition. Automation of these
Processes by means of a Soviet Fractio-
nator. Vinograd-Finkel, F. R., Rutberg,
R. A., Vorobieva, G. S., Fedorova, L. I.,
Semenova N. V., p. 59

Revue Francaise de Transfusion (Paris) 17
(1974) No. 2

Nécrologie, p. 119

Ordinateur et phénotypage des donneurs de
sang. Chateau, G., Delmas-Marsalet, Y.,
Goudemand, M. (Centre Régional de
Transfusion Sanguine, 59012 Lille Cedex,
France), p. 121

Les nucléotides adényliques comme indica-
teurs de la qualité des sangs ACD et CPD
conservés. Saint-Blancard, J., Allary, M.,
Bouchet, J., Fabre, G. (Centre de Trans-
fusion Sanguine des Armées “Jean Jul-
liard”, 92140 Clamart, France), p. 137

Un cas de dysérythropoiése congénitale de
type IL Mise en évidence de I’antigene par
les extraits de Helix pomatia. Etude com-
parée avec les antigénes de la série Cad.
Bizot, M., Monis, M. (Centre de Trans-
fusion Sanguine de Montpellier, 3400
Montpellier, France), p. 147

Ictere hémolytique néonatal par anti-D
réagissant préférentiellement en milieu
enzymatique. Bizot, M., Monis, M., Rien,
D. (Centre de Transfusion Sanguine de
Montpellier, 34010 Montpellier Cedex,
France), p. 151

Phénotype Rh nul. Habibi, B. (Service
d’immunologie, C.D.T.S., 75012 Paris,
France), p. 159

Revue Frangaise de Transfusion (Paris) 17
(1974) No. 3

L’antigene Du. Salmon, Ch., Gerbal, A.
(Centre Départemental de Transfusion
Sanguine, 75012 Paris, France), p. 195

Haematologia 9, 1975
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A. D. Hoyes, D. J. Riches, B. G. H. Martin

The fine structure of haemopoiesis in the human fetal liver. Haema-
tologia 9, 179 (1975).

The differentiation of the megakaryocyte was studied at the ultra-
structural level in the liver of human fetuses of between 49 and 134
mm crown-rump length. The development of the cells was traced
from lymphoid elements with the features of haemopoietic stem
cells and was divided on the basis of nuclear morphology into three
stages. Granula formation commenced during the first stage and
demarcation membranes could be demonstrated in the perinuclear
cytoplasm early in the second stage. Late stage 2 cells often con-
tained more than one nucleus, and the possibility that this was due
to cellular fusion is discussed. The third stage was characterized by
the appearance of cytoplasmic zoning and by the gradual extension
of the demarcation system throughout the cytoplasm. There was
evidence that the demarcation membranes were initially formed
directly from the Golgi apparatus, but that their further development
was due to the incorporation of elements of the agranular endo-
plasmic reticulum. The surface projections associated with platelet
release were observed only in fully developed cells, and the formation
of a zone of clear cytoplasm at the periphery was related to events
occurring during the later stages of platelet release.

Ch. Coutelle, H. H. Reineke, E. Steindamm, W. Meurer, M. Grieger,
S. Rosenthal

Synchronization of rabbit bone-marrow cells in vivo. Haematologia 9,
195 (1975).

The recovery of the rabbit bone-marrow from anaemia was investi-
gated during an eight-day period of daily puncture of the tibiae after
six days of phenylhydrazine treatment. A maximum of erythroid
(range, 37.1 to 44.0 %) and a minimum of leukoid cells (range, 8.4 to
13.49%) was observed on the fifth day of recovery. The rest, about
509 cells were reticulum cells. Signs of recovery were observed in
peripheral blood as soon as on the first day after phenylhydrazine
treatment. This led to the assumption that the tibiae became repopu-
lated with active erythropoietic cells during anaemia, and that the
reticulum cells might play a role as erythroid precursors in this
process.
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G. Csaba, T. Richter

Histamine fluorescence in group forming peritoneal cells of the rat
embryo. Haematologia 9, 205 (1975).

In the peritoneal fluid of 18— 21-day-old rat embryos the lymphocytes
form groups and give an intensive yellow— histamine— fluorescence.
The groups contain myeloid elements, too. After birth the fluorescence
disappears.

R. A. Muraviev, V. V. Rogovin, V. M. Frolova, N. G. Geranina,
L. A. Piruzyan

Ultrastructural cytochemistry of peroxidase and acid phosphatese in
mouse eosinophils. Haematologia 9, 209 (1975).

The distribution of peroxidase and acid phosphatase activity in the
bone marrow of mouse eosinophils was investigated by electron
microscopy. Peroxidase activity was found in the perinuclear space,
the endoplasmic reticulum, the Golgi complex, non-mature and
mature specific crystal-containing granules. In the course of develop-
ment peroxidase activity disappears from the cisternal system. In
mature eosinophils the enzyme is stored in specific granules, but
some of these failed to reveal peroxidase activity. A hypothesis is
offered concerning the complete condensation into crystal of the
enzyme. In cells incubated in peroxide-free media some granular
components stained weakly. Their activity probably depend-
ed on the presence of endogenous non-organic peroxidase. In de-
veloping eosinophils acid phosphatase was found in the Golgi
complex and in non-mature specific granules. In the course of de-
velopment, acid phosphatase disappears from the granules.

R. A. Muraviev, V. V. Rogovin, V. M. Frolova, N. G. Geranina,
L. A. Piruzyan

Ultrastructural cytochemistry of peroxidase in mouse neutrophils.
Haematologia 9, 219 (1975).

The distribution of peroxidase activity of developing neutrophils in
mice was investigated by electron microscopy. The enzyme was found
in the rough endoplasmic reticulum, the Golgi complex and azuro-
philic granules. The heterogeneity of azurophilic granules and their
endogenous non-organic peroxide content are discussed.
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N. M. Emanuel, L. M. Dronova, V. N. Erokhin, E. 1. Belich

A kinetic model of experimental leukosis. Regularities in the develop-
ment of reticulosarcomatosis in mice. Haematologia 9, 227 (1975).

The kinetics of development of a new transplantable reticulosarco-
matosis was studied in CC;,Br mice. Tumour development was
estimated from changes in the weight of metaplastic organs by means
of kinetic curves constructed on the basis of changes of all parameters
characterized by exponential and power functions. The kinetic model
of reticulosarcomatosis is recommended for use in quantitative re-
search in experimental oncology.

A. S. Wiener, G. J. Moon

A ““new” blood factor, Cl, demonstrated with extracts of seeds of the
Korean Clerodendron trichotomum Thunberg. Hacmatologia 9, 235
(19795).

By absorbing extracts of seeds of the Korean Clerodendron trichoto-
mum Thunberg with selected human group O red cells, a lectin has
been prepared, which defines a hitherto undescribed specificity, de-
signated Cl, defining individual differences in human red cells. The
specificity Cl appears to characterize a structure associated with the
A-B-H-Le macromolecule, both of red cells and of saliva, which is
distinct from the combining groups for A, B, H and Le. Moreover,
the reactivity of red cells with anti-Cl lectin is destroyed by treatment
of the red cells with proteolytic enzymes, unlike the reactions for A,
B, H and Le.

T. R. Tovell

Rhy, or D, -D- and the blocking patterns. A genetic (template) ex-
planation. Haematologia 9, 243 (1975).

By the use of the gene template it will be shown that D appears at
two different sites on the Rh locus, and that the locus cannot simply
be DCE — or a similar one. Further, -D- does not appear to be a
super Rh, as described by Wiener. Finally, a simple explanation is
offered for the action of incomplete (blocking) and agglutinating
antibodies.
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D. Vallo, G. Halmosdi, J. Perkedi

Lack of immune tolerance to hepatitis B antigen in offsprings of
guinea pigs infected with HB Ag during pregnancy. Haematologia
9, 253 (1975).

Immune tolerance to hepatitis B antigen has been examined in the
guinea pig. The offsprings of guinea pigs injected with purified HB Ag
during pregnancy were found capable of producing HB antibodies.
Purified HB Ag is suitable for producing immune serum for the
systemic screening of blood donors for HB Ag.

U. Mintz, S. Bar-Meir, M. Shaklai, J. Pinkhas, A. de Vries

Blastic crisis in previously clinically silent chronic myelogenous leu-
kemia. Haematologia 9, 257 (1975).

A patient is described in whom CML first presented as blastic crisis.
The diagnosis of CML was based upon the findings of Ph' chromo-
some in the bone marrow, basophilia in the peripheral blood, absence
of NAP activity in the leukocytes, elevated serum vitamin B,, and an
enlarged firm spleen. CML with blastic crisis as its first expression is
relatively rare, as compared to CML in which blastic crisis appears
as a phase of prolonged clinically manifest disease.

J. Jako, Sz. Viragh, M. Boga, G. Brooser, Gy. D6bias, J. Doman,
Sz. Otto, Z. Risko, P. Szemere

A case of IgD-lambda myeloma. Haematologia 9, 261 (1975).

A case of IgD myeloma is presented. The severe damage of both
kidneys resulted in uraemia, and death. Fluorescein angiography
failed to reveal a typical paraproteinaemic fundus. The elevated
serum IgD level decreased from 1000 mg to 400 mg per 100 ml during
cytostatic therapy. The effect of the antineoplastic drugs on the
plasmocytes was demonstrated by microphotograms. The caryo-
grams revealed multiple changes.
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G. Nagy, Valéria Stenszky, Irma Timér, Katalin Murvay

Tissue antigens and cytotoxic antibodies in polycythaemia rubra vera.
Haematologia 9, 279 (1975).

The distribution of tissue antigens for 22 antigens was studied in 46
patients suffering from polycythaemia rubra vera (PRV), using anti-
body containing sera from 80 multigravidae. The incidence of HL-A 5
was highly significant and that of HL-A 7 significant, while the
frequency of HL-A 13 was remarkably lower than in the normal
population. No difference was found in ABO and Rh (D) antigen
distribution for erythrocytes. No antibodies against erythrocytes,
thrombocytes or lymphocytotoxic ones could be demonstrated.

G. Nagy, Madria Léhi, Gy. Petranyi

Cytostatic treatment of polycythaemia rubra vera. Comparison of the
effects of some cytostatics in 100 patients in a period of five years.
Haematologia 9, 283 (1975).

Experience with cytostatic treatment performed in patients with
polycythaemia rubra vera is reviewed. The effectivity and side effects
of the drugs applied are evaluated. Nannosulfan and mitobromitol.
were the drugs most suitable for treatment. In certain special cases,
5-hydroxyurea was also satisfactory, while mitolactol was the least
suitable.
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