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Exper iments  on newborn and sexual ly ma tu re  mice and ra t s  showed that repeated  injection of 
hepar in  leads to an inc rease  both in the number  of lymphocytes  in the thymus and spleen and 
in the number  of hematopoiet ic  s t em cel ls  forming endogenous colonies in the s p l e e n .  The 
lymphoid t issue and the pool of co lony- forming  units a re  conjec tura l ly  under  the regu la to ry  
influence of the adrenocor t i ca l  hormones  and of the product  of the m a s t  ce l l s  - heparin.  
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Because  of its high content of sulfate groups  the hepar in  molecule  has a wide spec t rum of biological  
act iv i ty  [2, 10, 15], In par t i cu la r ,  this polyanion has  an impor tant  role in nucleic acid metabo l i sm.  Hepa-  
r in  has been shown to s t imulate  the synthes is  of DNA, RNA, and protein in expe r imen t s  in vivo and in vi t ro 
[4, 6, 8, 17]. It might  the re fo re  be expected that hepar in  would s t imulate  the pro l i fe ra t ion  of lymphoid t i s -  
sue and inc rease  the pool of co lony- forming  units (CFUs) in the bone mar row.  

The object  of this invest igat ion was to study the effect  of hepar in  on the bone m a r r o w  and spleen. 

EXPERIMENTAL METHOD 

Experiments were carried out on noninbred albino mice weighing 18-20 g and rats weighing 180-200 g 
and also on newborn rats. To study the effect of heparin the following parameters were used: the number 
of leukocytes in the peripheral blood, the number of nucleated cells in the femoral bone marrow and spleen, 
the number of endogenous colonies in the spleen of mice on the 8th day after irradiation in a dose of 600 R, 
the body weight, and the weight of the thymus, spleen, and adrenals. Heparin (Richter, Hungary; Spofa, 
Czechoslovakia} was injected into the animals in a dose of 250 units/kg (and also in a dose of I000 units/kg 
for investigation of the peripheral blood) intraperitoneally either all at once or over a period of 8-30 days. 
The experimental data were subjected to statistical analysis, 

EXPERIMENTAL RESULTS 

The effects of a single injection of heparin on the peripheral blood of the animals is shown in Fig. i. 
In a dose of 250 units/kg heparin produced marked leukocytosis with a maximum in the mice 1 h and in the 
rats 3 h after injection, With an increase in the dose of heparin the leukocyte count in the peripheral blood 
also increased. The leukocytesis was caused chiefly by an increase in the number of lymphocytes mobilized 
from the lymphoid depots [14]. The number of nucleated cells in the bone marrow and spleen of the mice 
24 h after a single injection of heparin was the same as in the control. 

The results obtained after injection of heparin into sexually mature mice daily for 15 days showed an 
increase in the number of lymphocytes (Table I}. Despite the twofold increase in the number of nucleated 
cells in the spleen, the leukocyte count in the peripheral blood and the number of myelokaryocytes in the 
femoral marrow of the heparinized animals were the same as in the mice of the control group. 

Under the influence of heparin marked changes als~ were found in the experiments on newborn ani- 
mals. After daily injection of heparin into young rats from the 4th to the 35th dayof postnatal life an increase 
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Fig. I. Effect of a single injection of heparin on leukocyte count in periph-  
eral  blood of mice and rats :  1) mice, 250 units/kg; 2) mice,  1000 units/kg; 
3) rats ,  250 units/kg. Abscissa ,  time after  injection of heparin (in h); o r -  
dinate, leukocyte count (in thousands). 

Fig. 2. Effect of heparin injected before o r  af ter  i rradiat ion on weight of 
spleen (A) and number  of endogenous colonies (B) in mice on the 8th day 
after  i r radiat ion in a dose of 600 R. Abscissa :  1) injection of physiological 
saline; 2) injection of heparin for 8 days af ter  irradiation; 3) injection of 
heparin for 15 days before irradiation. Ordinate: A) weight of spleen (in 
rag), B) number  of endogenous colonies, 

TABLE 1. Effect of Repeated (for 15 days) Injections of Heparin 
on the Hematopoietic Organs of Mice 

Substance injected 

Physiological saline 

Heparin 

Number of 
animals 

15 

15 

Weight of 
thymus(in 
mg) 

51,4--3,3 

64,0-+3,0" 

Weight of 
spleen (in 
rag) 

168-----18 

242-+26* 

�9 Number of nucleated 
cells (in millions) 

spleen bone marrow 

165-----10 13,5-+1,I 

352-+20* 15,2-- + 1,4 

*Here and in Table 2, indices significantly higher than those in 
the control  animals (P < 0.05). 

TABLE 2. Effect of Repeated (for 30 days) Injections of Heparin 
into Newborn Rats on Changes in Body Weight and in the Weight 
of Some Internal Organs 

Substance injected 

Physiological saline 

Heparin 

Number of 
animals 

25 

26 

Body 
weight 
(in g) 

84,9+4,1 

91,0-+4,5 

Weight of organs (in rag/1 O0 g body weight) 

thymus spleen 

427-+18 584~25 

492-+ 15" 680--+21 * 

adrenals 

33,7+1,1 

39,5-+ 1,2" 

was fomld in the weight of the thymus, spleen, and adrenals  (Table 2), The significant increase in weight 
of the thymus found under these experimental  conditions must  be par t icular ly  emphasized,  because this 
organ plays an important  role in lymphopoiesis,  metabol ism,  and immunologic p rocesses  [5]. The increase 
in weight of the adrenals  af ter  prolonged administrat ion of heparin takes place chiefly on aecotmt of the 
medulla, whereas  the cor tex  undergoes atrophy [16]. 

During the investigation of the effect  of heparin on the number of endogenous colonies in the spleen 
the compotmd was injected daily into the mice of 1 group for 15 days before and in the other  group for 8 
days af ter  irradiation, P re l iminary  injection of heparin led to a threefold increase  in the number of CFUs 
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and to a significant increase  in weight of the spleen (Fig. 2). Injection of heparin af ter  i r radiat ion had no 
effect  e i ther  on the CFU pool or  on the weight of the spleen of the i r rad ia ted  mice. 

The resu l t s  show that the prolonged adminis t ra t ion of heparin in a near - therapeut ic  dose, ra is ing the 
endogenous blood heparin level  by only 50% [10], led to an increase  in the number of lymphocytes and in the 
size of the CFU pool in the bone marrow.  By con t ras t  with heparin,  adrenocor t ica l  hormones  reduce the 
number  both of lymphocytes  and of CFUs [7, 9]. 

Under the influence of various adverse  factors  activation of the p i tu i ta ry-adrenal  sys tem takes place 
and this, in turn, leads to dis integrat ion of mas t  ce l l s  and to elevation of the endogenous heparin level in the 
blood [1, 3, 10]. A react ion of this sor t ,  effected by a feedback mechanism by virtue of the antagonism be-  
tween heparin and glucocort icoids ,  evidently plays an important  role in the maintenance of homeostas is ,  
par t icu lar ly  because,  according to some invest igators ,  heparin and heparin- l ike substances are  components 
of the cytoplasm of all cel ls  [11-13]. 

There  is thus .~low considerable  evidence to show that, besides its anticoagulant function, heparin plays 
a no less  important  role in the body as a regula tor  of enzymic and hormonal  act ivi ty [1, 2, 3, 10, 15]. This 
evidently l ies at the basis of the observed effect  of heparin on the hematopoietie t issues.  
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