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A decrease in the number of lymphocytes capable of responding to phytohemagglutinin (PHA) 
and in mixed culture was found in thymus-deficient dogs (thymectomized followed by lethal 
irradiation and transplantation of autologous bone marrow). On the basis of these results 
and the increase in the time before rejection of skin allografts in these animals, established 
previously, it was concluded that dogs have a population of lymphooytes of thymic origin that 
participate in the responses of cellular immunity and blast t ransformation under the influ- 
ence of PHA. 
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The histogenetic and functional heterogeneity of the composition of lymphoid populations in birds and 
mammals has recently been demonstrated. Two main categories of lymphocytes are distinguished, one of 
which requires the presence of the thymus for its differentiation (thymus-dependent or  T-lymphocytes),  
whereas the other category, the thymus-independent or  B-lymphocytes, can mature in the absence of the 
thymus. 

The composition of the lymphoid tissue and the properties of its various populations have been studied 
chiefly in birds and rodents. The question of whether these principles that have been discovered are uni- 
versal  for all warm-blooded animals is therefore  an interesting one. The wri ters  previously studied the 
presence of thymus-independent and thymus-dependent categories of lymphocytes in primates using animals 
with experimentally induced thymus deficiency [2]. 

In the investigation described below the presence of the above categories of lymphocytes was studied 
in dogs. 

EXPERIMENTAL METHOD 

The reactions of blast transformation of lymphocytes in mixed culture and in a culture stimulated 
by phytohemagglutinin (PHA) were used as markers of the T-lymphooytes, for in both these tests chiefly 
the T-lymphocytes undergo transformation [5]. 

Experiments were carried out on 14 mongrel dogs of both sexes weighing from 5 to 12 kg. The fol- 
lowing groups of animals were studied: 1) intact; 2) thymectomized; 3) irradiated, followed by transplanta- 
tion of autologous bone marrow; 4) thymectomized, then irradiated, followed by transplantation of autolog- 
ous bone marrow. The methods of thymectomy, irradiation, and obtaining the bone marrow were described 
in detail previously [3]. The animals were thymectomized while young, mainly under 6 months of age, and 
2 months later they were irradiated in a dose of 700 to i000 rad with T-rays from Co ~~ or Csl3~,respect - 
ively. The bone marrow was aspirated immediately before irradiation in a dose of between 1.6 • !09 and 
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TABLE 1. Incorpora t ion  of 
Thymid ine -H 3 into Leukocyte s 
(in pu l s e s /min )  Stimulated by 
PHA (M• 
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TABLE 2. Incorpora t ion  of 
Thymid ine -H 3 (in pu l s e s /min )  
into Unidirect ional  Mixed 
Culture of Leukocytes  ( M ' m )  

o d  
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9.4 x 109 nucleated ce l l s .  The abi l i ty  of the dogs '  lymphocytes  to 
r eac t  to PHA and al logeneic leukocytes  began to be studied 3-30 
months  a f t e r  i r r ad ia t ion ,  and the study continued for  2 months .  The 
methods  of cul ture  and of a s s e s s i n g  the reac t ion  f rom the incorp-  
orat ion of thymid ine-H 3, as desc r ibed  in full by the w r i t e r s  for  
m onkeys '  leukocytes ,  were  made m o r e  p r ec i s e  in o r d e r  to obtain 
op t imal  conditions fo r  cul ture  of dogs '  leukocytes .  Red ce l l s  were  
sed imented  f rom def ibr ina ted  blood by gelatin.  The leukocytes  
were  washed once with med ium No. 199 and suspended in nutr ient  
medium of the following composi t ion:  medium No. 199 in E a r l e ' s  
sa l t  base  with 15% healthy dog s e r u m  (a mix tu re  f rom th ree  donors),  
l % L - g l u t a m i n e ,  and kanamycin .  Cell  suspens ions  containing l0 s 
lymphocytes  in 1 m l  were  cul t ivated in tubes in a volume of 0.5 ml  
{culture with PHA) or  0.5 ml  f rom each of two p a r t n e r s  {mixed 
cul ture) .  To obtain a unid i rec t ional  reac t ion ,  the cel ls  of one p a r t -  
ne r  in the mixed culture were  i r r ad ia t ed  in v i t ro  in a dose of 2124 
rad (531 r a d / m i n ) .  Each t e s t  was repea ted  th ree  t imes .  Cul tures  
with PHA were  grown for  3 days andmixed  cul tures  for  7 days.  
Thymid ine -H 3 (specific act iv i ty  320 ~ C i / m m o l e )  was added to the 
cu l tures  3 h before  photography.  The incorpora ted  radioact iv i ty  
was counted a f t e r  the cel ls  had been washed on Mill[pore f i l t e r s .  

In some e x p e r i m e n t s  in which the p a r t n e r  an imals  for  the 
mixed  culture di f fered in sex, karyologic  analys is  of me taphase  
p la tes  made it poss ib le  to de te rmine  the contr ibution of each  of 
t hem to the reac t ion .  In this  case  0.2 ~ g / m l  co lcemid  was added 
2-3 h before  the end of cul t ivat ion [3]. 

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

As Table  1 shows, both i r rad ia t ion  and t h y m e c t o m y  reduced  the act ion of the lymphocytes  to PHA, 
but not s ignif icant ly;  a s ta t i s t i ca l ly  s ignif icant  dec r ea se  was obse rved  in the dogs of group 4 (P < 0.05). In 
mixed cul ture  {Table 2) the reac t iv i ty  of the lymphocytes  in the dogs of groups 3 and 2 was v i r tua l ly  not 
reduced.  

P r e s e r v a t i o n  of n o r m a l  r eac t iv i ty  of the dogs '  lymphocytes  in mixed  cul ture  during the 2 y e a r s  a f t e r  
t h y m e c t o m y  sugges ts  that the population of these  cel ls  can be sus ta ined for  a v e r y  long t ime  in the absence 
of the thymus .  This  does not cont radic t  the obse rva t ions  of  Kisken [4], who found a dec rea se  in the r e -  
act ion of the lymphocytes  f rom adult t hym ec tomized  dogs in mixed  cul ture ,  for  in that  case  the t ime  a f t e r  
the opera t ion  was 3 y e a r s .  

The dec r e a s e  in the r eac t iv i ty  of the lymphocytes  to al logeneic ce l l s  obse rved  in the an imals  of group 
4 was not s t a t i s t i ca l ly  significant;  a s ignif icant  dec rea se  (P < 0.001) was found in expe r imen t s  in which the 
par t ic ipa t ion  of the p a r t n e r s  in the reac t ion  was r eco rded  by means  of the c h r o m o s o m e  m a r k e r .  In each  
of th ree  such e x p e r i m e n t s  50 m e t a p h a s e s  were  analyzed;  of this number ,  12, 3 and 7 m e t a p h a s e s ,  r e s p e c t -  
ively,  be longedto  a p a r t n e r  f rom group 4, i .e . ,  among the ce l l s  of intact  an imals  and an imals  subjected to 
t hymec tomy ,  i r rad ia t ion ,  and t r ansp lan ta t ion  of autologous bone m a r r o w  reac t ing  in mixed  cul ture ,  the 
f rac t ion  of the l a t t e r  group of m e t a p h a s e s  was only about 15%. 

The dec r e a s e  in r eac t iv i ty  of the lymphocytes  of the dogs of group 4 in mixed culture and in cul ture  
with PHA is indi rec t  evidence of the ex is tence  in dogs of a thymus-dependen t  population of lymphoeytes  
that  pa r t i c ipa t e s  in these  reac t ions .  The same  population of lymphocytes  was evident ly  respons ib le  also 
fo r  the reac t ion  of ce l l u l a r  immuni ty  in vivo, for  in the dogs undergoing thymec tomy ,  i r rad ia t ion ,  a n d t r a n s -  
plantat ion of autologous bone m a r r o w  the t ime  for  re jec t ion  of the skin a l lograf t s  was substant ia l ly  length-  
ened [1]. The r e su l t s  desc r ibed  above thus agree  fully with the concept  of  the s t ruc tu re  of the lymphocyte  
population es tab l i shed  for  b i rds  and rodents .  

It is in te res t ing  to note that ,  as  the w r i t e r s  showed prev ious ly ,  in Macaca  rhesus ,  unlike all  o ther  
spec ies  so f a r  studied including dogs, a t hymus-de f i c i en t  s tate  is not accompanied  by any significant  de -  
c r e a s e  in the reac t ion  of the lymphocytes  to PHA, whereas  t he i r  reac t ion  in mixed cul ture  is substant ia l ly  
dep res sed .  
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