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Quantitative charac te r i s t i c s  of the phenomenon of rapid post i r radiat ion regenerat ion of the 
bone mar row following transplantation of syngeneic thymocytes were obtained in experiments  
on (CBA • C57BL)F 1 hybrid mice. Within the range 106-108 cells the effect was shown to be 
independent of the number of transplanted thymocytes.  Transplantation in the f i rs t  12 h after 
irradiation was equally effective as regards  stimulation of regenerat ion of the bone marrow.  
The phenomenon did not appear under the following conditions: a) transplantation of thymo- 
cytes 24 h after irradiat ion;  b) irradiation of the recipients  in a dose of 600-700 R; c) i r r ad i -  
ation of a suspension of thymocytes in vitro in a dose of 10 kR followed by incubation at 37 ~ C 
for 6-7 h; d) i rradiat ion of the thymocytes in vitro in a dose of 200 kR. 
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Previous investigations by the wr i te r s  [1, 2] and the work of Lord and Schofield [4] have shown that 
after transplantation of thymocytes post i rradiat ion regenerat ion of hematopoiesis  takes place much faster .  
Most probably the thymocytes themselves do not participate d i rec t ly  in bone-mar row hematopoiesis .  The 
suggestion has been made that during regenerat ion of hematopoiesis  cooperation of the T- lymphocytes  
takes place with the hematopoietic cells,  leading to increased proliferat ive activity of the marrow.  

This paper descr ibes  a study of the quantitative charac te r i s t i c s  of the phenomenon of rapid r e g e n e r a -  
tion of hematopoiesis  after transplantation of thymocytes.  

E X P E R I M E N T A L  M E T H O D  

(CBA • C57BL)F 1 hybrid mice were used. A suspension of thymus cells was prepared as described 
in [7]. Recipient mice were i rradiated on a "/-ray apparatus (Co 6~ in a dose of 400 R at a dose rate  of 320 
R/min.  Different numbers of viable (not staining in a 0.1% solution of trypan blue) thymocytes were t r ans -  
planted intravenously into syngeneic recipients 1, 6, 9, 12, and 24 h after irradiation. The cells were washed 
once by centrifugation at 800-1000 rpm before transplantation. On the 5th and 7th days after irradiation the 
mice were decapitated and the number of cells in the femur counted as described previously [2]. 

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

On the 5th and 7th days after irradiation the total number of myelokaryocytes  in the femur of mice into 
which thymoeytes were transplanted immediately after i rradiat ion was 25-40 % higher than in the control 
animals. In the next experiments determination of the number of cells in the femur on the 7th day after i r -  
radiation was adopted as the sole cr i ter ion of the intensity of regenera t ive  p rocesses .  

Within a cer tain range the stimulant effect was independent of the number of cells  injected (Fig. 1). 
A dose of 1 �9 105 cells was ineffective. The effect f i rs t  appeared after injection of 1 �9 106 cells,  but was un- 
changed with a further increase  in the number of cells to 1 �9 108. In the subsequent experiments the same 
number of cells (5.107 ) was always injected. 

(Presented by Academician of the Academy of Medical Sciences of the USSR P. D. Gorizontov.) T r a n s -  
lated from Byulleten' ]~ksperimental 'noi Biologii i Meditsiny, Vol. 80, No. 7, pp. 28-30, July, 1975. Original 
art icle submitted October 15, 1974. 
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Fig. 1. Stimulant effect  as a function of dose of transplanted cells.  
Transplantation 1 h after i rradiat ion in dose of 400 R. Abscissa,  
number of t ransplanted thymocytes;  ordinate,  number of cells in 
femur on 7th day after i rradiat ion (in % of control,  i r radiated in 
same dose). Shaded a rea  represen ts  confidence limits of variat ion 
of pa ramete r  in control;  mean values and confidence limits (P < 0.05) 
of pa ramete r  for experimental  group of animals given. 

Fig. 2. Stimulant effect of transplantation as a function of time after 
irradiation.  Transplantat ion of 5.107 thymocytes.  Abscissa,  t ime 
(in h) between irradiat ion and transplantation; ordinate, number of 
cells in femur on 7th day after i rradiat ion in a dose of 400 R (in % 
of i r radia ted control). Remainder  of legend as in Fig. 1. 

The time of transplantation played a decisive role in the production of the stimulant effect on pos t [ r -  
radiation regenerat ion of hematopoiesis .  Transplantation of thymocytes into syngeneic recipients  i r radiated 
in a dose of 400 R in the f i rs t  12 h after irradiation was equally effective as regards  stimulation of bone 
mar row- regene ra t i on  (Fig. 2). Transplantat ion of the cel ls  24 h after irradiation, however, was ineffective. 
The effectiveness of transplantation of viable thymocytes decreased  if the dose of i rradiat ion of the r ec ip i -  
ents was increased to 600-700 R. Consequently, for the effect to take place, a cer ta in  minimal number of 
cells of the hematopoietic t issue had to remain  intact. 

The tad[ores[s tance  of thymocytes,  assessed  from their  ability to stimulate the res tora t ion  of hema-  
topolesis when injected intravenously after irradiation, was fair ly high. They could not be completely in- 
activated by i rradiat ion in vitro in a dose of 10 kR [2]. With this dose of irradiation, the cells began to die 
after 4-6 h [9]. Interaction between thymocytes and hematopoietic cells evidently takes place while their 
s t ructura l  integri ty is still p reserved.  If thymocytes i r radiated with T- rays  in a dose of 10 kR were incu- 
bated for 6-7 h in medium No. 199 at 37 ~ C or  i r radiated in a dose causing instantaneous death (200 kR), 
their  ability to st imulate post i r radiat ion regenerat ion of the bone mar row after syngeneic transplantation 
was completely lost. 

Suspensions of thymocytes  were tested by the widely used cloning method of Till and McCulloch [8] to 
determine whether hematopoietic s tem cells  were present  in them. After transplantation of 5 "10 ~ thymo-  
cytes into lethally {850 R) i r radiated recipients ,  no increase  in the growth of coloaies in the spleen was found 
on the 9th day after i rradiat ion (0.92 • 0.41 colony in the i r radiated control,  1 :~ 0.23 colony after  t ransplan-  
tation of thymocytes) .  These resul ts  are  in agreement  with those obtained by other workers  [5]. 

After transplantation of thymocytes,  among which, as was demonstrated,  there were no hematopoietic 
s tem cells,  accelera t ion of post i r radiat ion regenerat ion of the bone mar row was thus found. The resul ts  
indicate that this was a manifestation of cellular  interaction - o n e  Of the important factors  in cell  p ro l i fe ra -  
tion and differentiation. To explain interaction between the T-lymphocyte  and the bone-mar row cells it 
must  be assumed that the thymoeytes enter the bone mar row after transplantation. That this may occur has 
been verified experimental ly [3, 6]. 
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