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The effect  of thymocyte  autograf ts  (47 108-8. 103cells) on re s to ra t ion  of the ce l lu la r  compos i -  
tion of the bone m a r r o w  and spleen was studied in thymectomized  W i s t a r  r a t s  i r rad ia ted  in 
a dose of 400 R. Autografting of the thymocytes  was bound to have a significant s t imulant  
effect  on growth of the e ry thro id  and granulocyt ic  s e r i e s  in the bone m a r r o w  and the lymph-  
oid s e r i e s  in the spleen during r ecove ry  (5th-7th day} a f t e r  i r rad ia t ion .  I r rad ia t ion  of the 
suspension of thymocytes  with ~ rays  in a dose of 10,000 R did not p revent  the effects  of the 
autograf ts  on bone m a r r o w  but reduced the s t imulant  effect .  It  is suggested that the injected 
thymocytes  in te rac t  with the hematopoiet ic  s t em cell .  
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Besides  the many invest igat ions into the role of the thymus in immunologic p r o c e s s e s  i ts  role  as a 
hematopoie t ic  organ has  been invest igated.  However ,  p r o g r e s s  in this f ield has been l imited.  In exper i -  
ments  on animals  thymectomized  at var ious  per iods  of the i r  l ives ,  changes were  found in the lymphoid s y s -  
t em,  together  with var ious  degrees  of d is turbance of e ry thro id  hematopoies i s  [4, 6-9]. However ,  the resu l t s  
of these  invest igat ions do not provide weighty evidence of the d i rec t  par t ic ipat ion  of the thymus in the h is to-  
genesis  of the blood cel ls ,  but they may  r a t he r  be in te rpre ted  as the resu l t  of cons iderable  changes in m e t a ,  
bo l i sm induced by thymectomy when ca r r i ed  out in the ea r ly  per iod  of life, with consequent changes in all  
the s y s t e m s  of the body, includingthe  hematopoiet ic  sys t em.  

The study of the role  of the thymus in pos t i r rad ia t ion  r epa i r  of hematopoies i s  [2, 3] has yielded nega-  
tive resu l t s .  The w r i t e r s '  p revious  invest igat ion [1] showed that the number  of lymphoid cel ls  in the bone 
m a r r o w  of thymectomized  ra t s  on the 13th-15th day a f t e r  i r rad ia t ion  by a dose of 400 R is significantly l ess  
than in the control .  

On the bas i s  of these  resu l t s  i t  was deceided to continue the study of the role  of thymocytes  (T - lym-  
phocytes) in pos t rad ia t ion  r e p a i r  of hematopoies i s ,  and the invest igat ion descr ibed  below was ca r r i ed  out 
for  this purpose .  

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

Altogether  370 male  Wis t a r  ra t s  weighing 160-180 g were  used.  Thymec tomy  was p e r f o r m e d  on 300 
of the an imals  under  e ther  anes thes ia  with asept ic  precaut ions .  Immedia t e ly  a f t e r  the operat ion the ra t s  
were  i r rad ia ted  with Co ~~ ~ rays  in a dose of 400 R and at a dose ra te  of 345 R /min .  The i r rad ia ted  ani-  
m a l s  were  divided into control  and exper imen ta l  groups.  The thymus of each exper imenta l  ra t  was sus -  
pended in medium No. 199, washed once,  centr i fuged at  800-1000 r p m ,  and injected in t ravenously  into the 
same  animal  (autografting) immedia te ly  a f t e r  i r rad ia t ion .  The scheme of the exper iment  is i l lus t ra ted  in 
Fig. 1. In the cou r s e  of the next 20 days ,  at var ious  t imes ,  the number  of nucleated cel ls  in the spleen and 
f emur  was de te rmined  in the control  and exper imen ta l  r a t s .  On the bas i s  of m y e l o g r a m s  obtained by count- 
ing squash p repa ra t ions  stained by Pappenhe im ' s  method,  the absolute n u m b e r  of cel ls  of the var ious  gener -  
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Fig, I. Scheme of the exper iment .  
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Fig. 2 Fig.  3 
Fig. 2. Total  number  of b o n e - m a r r o w  cel ls  a f t e r  i r rad ia t ion  of thymectomized  (1) ra t s  and 
in r a t s  thymec tomized  and subsequently autograf ted With thymocytes  (2)~ Ver t i ca l  l ines show 
confidence l imi t s .  Shaded pa r t  gives confidence l imi t s  for  intact an imals .  Absc i ssa ,  days af-  
t e r  i r r ad ia t ion  in dose of 400 R; ordinate ,  numbe r  of b o n e - m a r r o w  cel ls  in f emur  (in mil l ions) .  

2t-1 ons  
t e r i a .  

Fig. 3. Total  num ber  of cel ls  in spleen a f t e r  i r rad ia t ion  in t hymec temized  ra t s  (1) and r a t s  
t hymec tomized  and then autograf ted  (2). Ordinate ,  number  of cel ls  in spleen (in mil l ions) .  
R e m a i n d e r  of  legend as in Fig. 2. 

was de te rmined .  Sta t is t ical  ana lys is  of all the resu l t s  was c a r r i e d  out by the use  of Student 's  c r i -  

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

The resu l t s  of de te rmina t ion  of the number  of b o n e - m a r r r o w  cel l s  (Fig. 2) showed that at the t ime of 
m a x i m a l  des t ruc t ion  of the bone m a r r o w  (2nd-4th days) there  was no dif ference between the exper imen ta l  
and control  groups of an imals .  A significant d i f ference appeared  during the r ecove ry  per iod .  Star t ing 
f r o m  the 5th day the mean  number  of b o n e - m a r r o w  cel l s  was s ignif icant ly higher  in the r a t s  rece iv ing  
an autograf t  of thymocytes  than in the control  an imals .  Ex~tmination of the ce l lu la r  eompost ion of the bone-  
m a r r o w  (Table 1) r evea l s  that d i f fe rences  exis ted at dif ferent  t imes  a f t e r  i r rad ia t ion  for  both e ry thro id  
cel ls  (on the 5th day) and granulocytes  (in the pe r iod  a f t e r  the 7th day). Autograft ing of thymocytes  a f t e r  
i r r ad ia t ion  also s t imula ted  r e c o v e r y  of the lymphoid organs .  Star t ing f r o m  the 5th day a f te r  i r r ad ia t ion  
the number  of cel ls  in the spleen was higher  in the exper imen ta l  r a t s  (Fig. 3) than in the cont ro ls .  In an 
a t t empt  to d i s cove r  whether  the viabi l i ty  of the t ransp lan ted  cel ls  had any bear ing  on this phenomenon,  
thymocytes  p rev ious ly  i r r ad i a t ed  in a dose of 10,000 R on a ~/ r ay  sou rce  with a dose ra te  of 3000 R / m i n  
w e r e  autograf ted.  The r e su l t s  of these  expe r imen t s  (Table 1)rshowed that  i r rad ia t ion  of the cell  su sp en -  
sion of thymocytes  apprec iab ly  reduced  the s t imulan t  ef fec t  of autograf t ing both in the bone m a r r o w  and 
in the spleen.  

These  expe r imen t s  showed re l iab ly  that autograf t ing of thymocytes  ( immedia te ly  a f t e r  i r radia t ion)  
leads to the m o r e  rapid r ecove ry  of the bone m a r r o w  and spleen.  Since this effect  was obse rved  in all cell  
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Experimental condi- 
tion 

Thymectomy (control) 
Thymectomy + auto- 
gtaftfng of thy- 
, mocytes 

Ttiymectomy + auto- 
grafting ofthymo- 
eytes i~radiated 
in vitro (10,000 R) 

TABLE 1. Number of Cells in Bone Marrow and Spleen on 5th and 
7th Days a f te r  I r rad ia t ion  in Dose of 400 R (M + m)o 

Bone marrow. (number of cells/,n fe- . Spleen 
~ur) 

er)rthmid cells �9 10 E neutrophils, 106 [ total number of cells �9 10 ( 
I 

:5thday 7t_hda~'l 5thdajl qthday: I 15t___hday :Tthday 

39 4_+2 8"146 2-~2,61~. 1~2 016836-+4,4"1~3~,0-+23,4" 7~0.0_+9!,6" 

* Differences f rom control  significant at P <- 0.05. 

generat ions (erythroid,  granuloeytic ,  and lymphoid}, it  can be concluded that it  is real ized at the level  of the 
hematopoiet ic  s tem cell  and that T- lymphocytes  may evidently par t ic ipate  in the histogenesis  of the blood 
cel ls .  This conclusion is confirmed by an investigation [5] in which it was found that injection of syngeneic 
thymocytes into mice  i r rad ia ted  in a dose of 475 R leads to an increase  in the number  of endogenous colon- 
ies  in the spleen compared  with the control .  The mechanism of this interact ion is no tye t  c lea r .  However,  
an investigation has been published [10] in which the penetra t ion of the donor ' s  thymocytes  was demonst ra-  
ted into the bone mar row and spleen of a syngeneic receipient .  
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