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Removal of marrow and medullary puncture improve the chances of survival of irradiated rats. 

The large-scale application of transplantation of hemopoietic tissues for treatment of radiation sick- 

ness is being impeded at the present time by a number of difficulties. Autotransplantation, for example, is 

possible only when the irradiation is planned beforehand and when unirradiated marrow can be obtained [4]. 

The use of homografted marrow requires very careful choice of donor in order to minimize the risk of on- 

set of immunologic conflict [3, 6, 8, 9]. 

This lends interest to the study of the therapeutic value of autologous bone marrow obtained from the 

totally and uniformly irradiated organism. Only isolated investigations have been conducted to study the 

possibility of using this method in treatment of radiation sickness [7]. However, because this treatment 

requires the extraction of a large amount of marrow tissue in the post-irradiation period, it was decided 

to study the effect of massive loss of marrow on the blood system and the survival rate of irradiated rats. 

EXPERIMENTAL METHOD 

Experiments were conducted on 65 August rats weighing 190-210 g. In series I the effect of massive 
extraction of marrow on the hemopoiesis of healthy animals was studied. After preliminary investigation 
of the blood~ marrow (on the average 17 • 106 nucleated cells per animal) was extracted from the rats by 

femoral puncture under ether anesthesia. The peripheral blood morphology was investigated on the Ist, 

3rd, 5th, 7th, 15th, and 30th days after extraction of the marrow. 

In the experiments of series II the effect of extraction of marrow on hemopoiesis of irradiated rats 

was studied. After preliminary investigation of the blood the animals were divided into 4 groups and ir- 

radiated on a TVGammaeel-220~ apparatus in a dose of 550 R at the rate of 77 R/see. During the 3 h after 

irradiation marrow was extracted from one femur of the rats of group I, and from both femora of the rats 

of group 2. A mock puncture of the femora was performed on the rats of group 3. The animals of group 4 

were irradiated and then merely anesthetized with ether; these rats acted as controls. Blood was taken for 

investigation on the 5th, llth, 20th, and 30th days after irradiation. 

In series III the effect of stimulation of liberation of hemopoietic cells into the blood stream on the 

survival rate of the irradiated rats was studied. During the 3 h after irradiation in a dose of 600 R, a mock 

puncture of one femur was performed on the rats of group i and 0.5 m[ physiological saline was injected 

into the other. The animals of group 2 were simply anesthetized with ether and acted as controls. 

EXPERIMENTAL RESULTS 

The leukocyte count of the unirradiated animals was increased by 50 ~c on the Ist-3rd days after mar- 

row extraction chiefly on account of neutrophils. By the end of the Ist week the number and composition of 

the leukocyles were normal again. The changes in the red blood cells were more marked. A decrease in 

the erythrocyte count and hemoglobin concentration was observed in the blood 24 h after marrow extraction, 
reaching a minimum on the 3rd-5th day (70-80% of the initial level). The anemia was persistent, and not 

until the 30th day were the initial values of hemoglobin concentration and erythroeyte count regained. 
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TABLE 1. Survival Rate of Rats af ter  I r radia t ion in Dose of 550 R Depending on Extent of Loss  of 
Marrow 

Operation pe r fo rmed  

Puncture of one femur  
Puncture of both femora  
Mock puncture 
Control 

No. of cells 
taken 

21.7.106 
33.1 �9 106 

Number  of ra ts  

Total 

10 
9 
9 
9 

surviving 

abso-  
lute % 

8O 
78 
78 
56 

dying �9 " 

abso -  
lute % 

2 20 
2 22 
2 22 
4 44 

Throughout the period of observat ion ery thropoies is  was intensified as  shown by increases  in the 
number  of large e ry th rocy tes  and in their  mean diameter .  

In se r ies  II the clinical manifestat ions of radiat ion sickness and the hematological  disturbances were 
somewhat more  severe  in the animals of the control group than in the rats  undergoing medul la ry  puncture.  
The number  of control ra ts  surviving until the 30th day was 56%, compared with a mean value of 79% for  
the rats  of the experimental  groups (see Table 1). 

In se r ies  III the clinical manifestat ions of radiat ion sickness were also more  severe  in the animals 
of the control group. By the 30th day af ter  i r radiat ion 4 of the 10 control rats  had died, but all the exper i -  
mental  animals were alive. The dynamics of the hematological  changes was the same in the rats  of both 
groups. 

The cause of the decrease  in the e ry throcyte  count in the blood of healthy animals af ter  removal  of 
m a r r o w  is unknown; a s imi la r  phenomenon, but in a more  severe  form,  has been observed by other authors 
[1, 2]. By itself,  the removal  of some of the erythropoiet ie  elements f rom the hemopoietic t issue cannot 
give r ise  to anemia,  bearing in mind the long life span of the e ry throcy tes ,  developing in the course of a 
few days. The blood loss accompanying puncture was slight (the volume of mater ia l  aspi ra ted  did not exceed 
1% of the an imal ' s  total blood volume), and could not cause anemia as a resu l t  of subsequent destruction of 
the e ry throcytes  [5]. Perhaps the st imulation of the interoceptors  of the bone mar row and destruct ion of 
m a r r o w  cells accompanying puncture could cause action of blood destruction,  giving r ise  to anemia despite 
the intensified erythropoies is .  The fact that m a r r o w  extract ion did not impair  the hemopoiesis  of the i r r a -  
diated animals was evidently attributable to the action of mechanisms,  by m a r r o w  puncture af ter  i r radiat ion,  
having a beneficial effect on the state of the animal. Injection of the needle into the medul lary  canal, for 
example, is accompanied by part ial  damage to the s t ruc tu re  of the mar row and by l iberation of many hemo-  

poietic cells into the blood s t ream.  These cells a r e  taken by the blood flow throughout the body, and if they 
settle in other  organs they may find more  favorable conditions for their  existence and produce ext ramedul-  
l a ry  foci of hemopoiesis .  The appearance of ex t ramedul la ry  hemopoiesis  is demonstrated,  in par t icu lar ,  
by growth of macroscopica l ly  visible colonies on the spleen of i r radiated mice [10, 11]. Such a mechanism 
is,  of course ,  regarded  in this case as only a possibil i ty,  and the partieipitation of other p rocesses  is not 
ruled out. 
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