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Damage to the hemopoietic system limits the use of existing ant i tumor preparat ions .  Attempts have 
been made to overcome this compl ica t ionby  using bone mar row transplantat ion [1-5]. 

The object of the present  investigation was to study the most  favorable conditions for t ransplan ta-  
tion of m a r r o w  into ra t s  af ter  administrat ion of toxic doses of thio-tepa.  

EXPERIMENTAL METHOD 

Experiments were carried out on Wistar rats weighing 150-200 g. Bone marrow for transplantation 
was obtained by the method described previously [i] and injected intravenously in a dose of (100-150) �9 106 
nucleated cells 24, 48, and 72 h after injection of thio-tepa. The preparation was injected intraperitoneal- 
ly in single doses varying from the maximal tolerated dose (MTD) to the absolutely lethal dose (LDl00) and 
above (6-13 mg/kg body weight). 

In the course of the experiments the general condition of the rats, their body weight, changes in the 
principal hematological indices of the blood (leukocytes, erythroeytes, platelets) and the survival rate of 
the animals were studied. 

E X P E R I M E N T A L  R E S U L T S  

The resul ts  of the experiments  showed that t ransplantat ion of bone m a r r o w  is not always effective. 
Administrat ion of m a r r o w  after  injection of thio- tepa in superlethal  doses did not prevent death of the 
animals on the 3rd-4th day with signs of severe  damage to the bone mar row and the gas t ro- in tes t ina l  t rac t .  
If the m a r r o w  was t ransplanted after  injection of thio-tepa in doses of LDI00 or  less,  the survival  ra te  of 
the ra t s  could be increased by 20-80%. The highest survival  ra te  (30-80%) was observed in cases  when 
the mar row was t ransplanted 48 h after  injection of thio-tepa.  

The study of the bone m a r r o w  and of the principal blood indices in the surviving animals receiving 
bone m a r r o w  24 h af ter  injection of thio-tepa showed that even if the thio- tepa was given in a dose of LD100, 
the development of leukopenia and aplasia of the bone mar row could be a r res ted ,  and the p rocesses  of 
normalizat ion of hemopoiesis  could be accelera ted  (Fig. 1). At the same time, all the animals of the con- 
t ro l  group died f rom aplasia of the bone mar row.  

In an attempt to find the most  favorable t ime for  transplantat ion of the donor ' s  mar row,  the interval  
between the last injection of thio-tepa and transplantation of the bone m a r r o w  was increased to 48 and 72 h. 
A further  increase  in this interval was impossible,  for the animals of the experimental  and control  groups 
began to die on the 4th-5th day (in some cases  even on the 3rd day) after  injection of thio-tepa.  The r e -  
sults of the blood investigations of the ra t s  receiving bone m a r r o w  72 h af ter  injection of thio- tepa showed 
that the changes in the total leukocyte count in their  blood during the f i rs t  6-8 days after  injection of the 
preparat ion differed only slightly f rom those in the control  group (Figs. 2 and 3). Starting with the 9th day 
the changes in the leukocyte count were general ly  s imi lar  to those in the animals receiving the mar row 
48 h af ter  the injections. 

The changes in the leukocyte count in the blood of the ra ts  receiving homologous bone mar row 48 h 
after  injection of the preparat ion showed some special  features .  In these animals a fur ther  decrease  in 
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Fig.  1. Changes in pe r iphera l  blood indices of r a t s  rece iv ing  th io - t epa  in a single dose  
of 11 m g / k g  body weight (LD100) followed a f t e r  24 and 48 h by t ransplan ta t ion  of bone 
m a r r o w .  Legend he re  and in Figs .  2 and 3: 1) th io- tepa;  2) th io - tepa  + bone m a r r o w  
a f t e r  24 h; 3) th io - t epa  + bone m a r r o w  a f te r  48 h; 4) th io - tepa  + bone m a r r o w  a f te r  
72 h. Abs c i s s a  - days  of exper iment .  
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Fig.  2. Changes in the leukocyte count in the 
blood of r a t s  r ece iv ing  th io - tepa  in a s ingle dose  
of 6 r a g / k g  body weight (MTD) followed by  t r a n s -  
plantat ion of bone m a r r o w  af te r  an in te rva l  of 24, 
4'8, and 72 h. 

Fig.  3. Changes in the leukocyte count in the 
blood of r a t s  rece iv ing  th io - t epa  in a s ing ledose  
of 10 m g / k g  body weight (LDs0) followed by 
t ransplanta t ion  of bone m a r r o w  af te r  an in te rva l  
of 24, 48, and 72 h. 

the leukocyte count could be prevented  m o r e  rapidly than in the r a t s  rece iv ing  bone m a r r o w  24 h a f te r  th io-  
t epa .  

On the following days ,  when the leukocyte count in the blood of all  the e x p e r i m e n t a l  an imals  with 
t ransp lan ted  bone m a r r o w  fell  below the initial  level,  in the blood of the r a t s  rece iv ing  bone m a r r o w  48 h 
a f t e r  th io - tepa  this d e c r e a s e  was m o r e  m arked .  

Probab ly  this  t e m p o r a r y  d e c r e a s e  in the leukocyte count was assoc ia ted  with loss  of function of the 
donor ' s  bone m a r r o w ,  which was subsequent ly  replaced (in the 2nd-3rd week) by the rec ip ien t  's  hemo-  
poietie t i s sue .  Consequently,  the t e m p o r a r y  d e c r e a s e  in the blood leukocyte count m a y  be r ega rded  as the 
r e c i p i e n t ' s  reac t ion  to the dono r ' s  genet ica l ly  incompat ible  hemopoiet ic  t i ssue .  Another fact conf i rming 
this  hypothesis  was the d e c r e a s e  in the r a t e  of growth of the an imals ,  coinciding in t ime  with the change 
in the blood leukocyte count. This  slowing of the r a t e  of growth was sl ightly m o r e  marked  in the an imals  
rece iv ing  bone m a r r o w  48 h a f t e r t h i o - t e p a .  

The poss ibi l i ty  of su rv iva l  of homologous bone m a r r o w  a f te r  admin is t ra t ion  of l a rge  doses  of th io-  
t epa  has been  demons t ra t ed  cytological ly  in expe r imen t s  on rabbi t s  [4]. Compar i son  of the hematological  
data  obtained in rabbi t s  with the r e su l t s  of the p resen t  expe r imen t s  on r a t s  shows that  t he re  is much in 
common  in the c h a r a c t e r  of the changes  in the leukocyte count of the per iphera l  blood. This  sugges ts  that 
in the p resen t  exper iments ,  because  la rge  doses  of th io - t epa  were  used, the immunologic  sy s t em of the 
r a t s  was d e p r e s s e d  and in this  way the donor ' s  bone m a r r o w  was able to surv ive .  

Prolonged observa t ions  (for 2-4 months) on the s ta te  of the surviving an imals  showed no c l ea r  signs 
of " secondary  d i s e a s e . "  In invest igat ions on mice  [2] pro tec ted  against  lethal  doses  of th io - t epa  by t r a n s -  
plantat ion of homologous bone m a r r o w ,  the absence  of signs of "secondary  d i s e a s e "  a l so  was observed,  
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and this suggests that death of animals  f rom toxic doses  of chemical  substances can be prevented by 
means  of homologous bone m a r r o w  without the r i sk  of development of "secondary d i sease . "  

Very probably the absence of signs of "secondary d isease"  in the present  investigations was a t t r ibu-  
table also to the weakened antigenic di f ference between donors  and recipients  in r a t s  of the Wistar  line. 
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