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The intensi ty  of the b l a s t - t r a n s f o r m a t i o n  reac t ion  in a mixed culture of adult human l y m -  
phocytes  is d i rec t ly  dependent on the degree  of antigenic d i f fe rences  between the cult ivated 
cel ls .  Spleen ce l l s  f rom human e m b r y o s  at the 16-28-week stage in mixed cul ture  and in 
the p r e sence  of s t imu la to r s  underwent the s ame  different ia t ion as adult human lymphoeytes .  
Fe ta l  thymocytes  were  unable to undergo b las t  t r ans fo rmat ion .  

The question of the immunologic  competence  of embryonic  lymphocytes  has not been adequately studied, 
and the answer  r e m a i n s  in doubt. It  is a s s umed  t h a t  because  of immunologic  i m m a t u r i t y  of the fetal  l y m -  
phocytes ,  inject ion of an ant igen m a y  br ing  about subsequent  immunologic  to lerance .  On the other  hand, 
inves t igat ions  have shown that  human fetal  lymphocytes  at the 20-24-week stage a re  capable  of antibody 
fo rmat ion  and b las t  t r an s fo rm a t i on  in v i t ro  [8, 9]. 

The object  of this invest igat ion was to compa re  the abil i ty of lymphocytes  f rom human fe tuses  aged 
16-28 weeks and f rom adults  to undergo morphologica l  t r ans fo rma t ion .  The b las t  t r ans fo rma t ion  reac t ion  
(BTR) was used to inves t igate  human fetal  sp leen ce l l s  and thymocytes  and adult human c i rcu la t ing  l y m -  
phocytes  and thymocytes .  

EXPERIMENTAL METHOD 

The technique of the BTR was that  used p rev ious ly  [2]. The r e su l t s  in monocul ture  were  r ead  on the 
3rd day, and in mixed cul ture  on the 7th day. In monocul ture  Difco phytohemagglut inin M (PHA) and an t i -  
lymphocyt ic  s e rum (ALS) obtained by immuniza t ion  of r abb i t s  with human thymocytes  as  desc r ibed  in [1] 
were  used to s t imulate  b las t  format ion .  

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

There  is s t i l l  no d i rec t  evidence of any d i rec t  re la t ionship  between the immunologic  competence  of 
ce l l s  and the i r  abi l i ty to undergo t r an s fo rm a t ion  into b las t s  in vi t ro .  With this in mind,  a p r e l i m i n a r y  study 
was made of the abi l i ty of lymphocytes  f rom pe r sons  c lose ly  re la ted  genet ical ly  to undergo b las t  t r a n s -  
format ion .  

The intensi ty  of the BTR shows a r easonab ly  c l ea r  dependence on genotypic and antigenic d i f fe rences  
between individuals (Table 1). These  r e s u l t s  ag ree  with those obse rved  by other  worke r s  [4, 5, 7]. The 
immunologic  nature  of the BTR i~:-Aso conf i rmed  by the abi l i ty of b las t  cel ls  to produce globulin [3, 6]. 
These  fac ts  sugges t  that the B T R i n  a mixed culture of lymphocytes  r e f l ec t s  cell  d i f ferent ia t ion c h a r a c t e r -  
is t ic  of the immunologic  reac t ion .  Consequently,  the BTR can be used as  an index of the immunologic r e -  
act iv i ty  of the cel ls .  
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TABLE I. BTR in Mixed Culture of Human Circulating Blood 
Lymphocytes 

Group of subjects  

Uniovular twins 
Binovular twins 
Unrelated persons  

Number of ob- 
servations 

6 
4 

100 

Mean value of BTR 

and limits of vari- 

ations in different 

investigations (in ~o) 

0 
4 .2•  (3.5-5.0) 
17.3• (4.0-42.0) 

TABLE 2. Results  of BTR in Mixed Culture of Fetal  Lymphocytes  

Cells 

Spleen cells  + spleen cells  
Spleen cells  + thymocytes  
Thymocytes  + spleen cells  
Thymocytes  + thymocytes  

BTR (in %) 

f i r s t  and second 
donors 

12.5 
4.1 
5.7 
0 

third and fourth 
donors 

8.0 
4.0 

Not tested 
0 

TABLE 3. BTR in Monoculture of Human Adult and Fetal L y m -  
phocytes 

Source of cells 

Fetus 
spleen 
thymus 

Adults 
lymphocytes  
thymus 

Number of inves-  
tigations 

22 
2 

BTR (in~o) 

with PHA 

32• 
0 

42 • 5.4 
27• 

with ALS 

41 • 12.2 
9 

30"5 .1  
Not tested 

In the exper iments  of s e r i e s  II the ability of embryonic  tymphocytes  obtained from two pai rs  of fetuses 
to undergo t rans format ion  was studied. The ages of the fetuses were as follows: f i r s t  donor 28 weeks, 
second 20, third 16, and fourth 28 weeks. 

The resu l t s  given in Table 2 demonst ra te  that, unlike spleen cel ls ,  thymocytes  of fetuses of this age 
cannot undergo blast  t ransformat ion.  When cells of both types were cultivated together,  the intensity of the 
BTR was ve ry  low, and the reac t ion  probably took place on account of differentiation of the spleen cells.  

Similar  resu l t s  were obtained also in monoeulture studies of the react ivi ty  of lymphocytes.  In the 
presence  of PHA and ALS, fetal spleen cells  and adult human lymphocytes  and thymocytes  underwent the 
charac te r i s t i c  t r ans format ion  which was not observed in a monoculture of fetal thymocytes .  

The resu l t s  indicate that the ability of fetal lymphocytes to r eac t  by specific morphological  t r a n s -  
format ion in the presence  of a foreign antigen depends on the origin of these cells. Thymocytes  f rom a 
16-28-week human fetus were unable to reac t  both in monoculture and in mixed culture. By contras t ,  fetal 
spleen cells of the same age were t r ans fo rmed  in the BTR in the same way as adult human lymphocytes .  
In turn,  the BTR of lymphoeytes in mixed culture was direct ly  proport ional  to the degree of isoantigenic 
difference between the individuals. 

The resul t s  obtained (Table 3) cannot be reconci led with the view that the entire fetal lymphoid sys tem 
is immunological ly complete ly  nonreactive.  If it is assumed that the BTR ref lec ts  the p r i m a r y  immunologic 
react ion of competent  cel ls ,  it then follows that tolerance mus t  be the resu l t  of an active immunologic state,  
and not of the action of the antigen on a functionally immature  lymphoid t issue.  

77 



I. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

LITERATURE CITED 

V. I. Govallo and G. A. Kosmiadi, Byull. ]~ksperim. Biol. i Med., No. I0, 77 (1968). 
M. P. Grigor'eva and I. I. Kopelyan, Tsitologiya, No. 7, 898 (1969). 
F. H. Bach and K. Hirschhorn, Exp. Cell Res., 32, 592 (1963). 
F. H. Bach and K. Hirschhorn, Science, 143, 813 (1964). 
B. Bain and L. Lowenstein, Science, 145, 1315 (1964). 
M. W. Elves et al., Lancet, I, 306 (1964). 
D. Ivanyi et al., Vox Sang. (Basel), 12_, 186 (1967). 
H. E. Kay, Sciences, 147, 169 (1965). 
H. E. Kay et al., Lancet, 2, 807 (1966). 

78 


