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The immunologic status of mice born af ter  induction of a graf t  versus  host react ion in the 
mother  was studied. Lymphocytopenia, delayed reject ion of skin allografts,  a decrease  in 
natural res i s tance  to experimental  typhoid infection, and a decrease  in the number of plaque- 
forming cells in the spleen af ter  immunization of the mice with sheep 's  red blood cells and 
typhoid Vi antigen were found at the age of 1 month. At the age of 2-3 months, the same 
changes together  with a decrease  in the number of T- lymphocytes  in the spleen and lymph 
nodes were found only in mice with clinical features  of runt disease .  In the second yea r  of 
life depress ion of the immune response  to sheep 's  red blood cells and enhancement of the 
response  to Vi antigen and a decrease  in the number  of T- lymphocytes  in the spleen and lymph 
nodes compared with the control were observed in the progeny.  An increased concentra t ionof  
immunoglobulins and t rans fe r r ins  was found in the blood se rum and ant ierythrocyt ic  autoanti- 
bodies were detected in some mice.  
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The causes of development of inborn immunodeficiency states are  not yet c lear .  It has been suggested 
that these dis turbances include in their  number the graf t  versus  host react ion (GVHR) ar is ing during pregnancy 
as a resul t  of exchange of lymphocytes between mother  and fetus [8], or  the appearance of "forbidden clones,"  
in the mothe r ' s  immune system,  capable of autoaggress ion [1]. The wr i te rs  showed previously that most  mice 
born af ter  induction of a GVHR in the mother  die during the f i r s t  2-3 months or  in the second yea r  of life [4-6]. 
Histological examination of these mice reveals  marked changes in various organs of the immune sys tem [5, 6]. 

Accordingly,  in the investigation descr ibed below the immunologic status of the progenies born to mothers  
with the GVHR was studied. 

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

Experiments  were ca r r i ed  out on mice obtained f rom the "Stolbovaya~ nursery ,  Academy of Medical 
Sciences of the USSR. CBA ([4-2 k) females were c rossed  with C57BL/6 (H-2 b) males and (CBA • C57BL/6)F 1 
females  with CBA and C57BL/6 males .  A GVHR was induced in the pregnant mice in the third t r imes te r .  For  
this purpose,  an intravenous injection of 80 million living spleen cells and the same number of lymph node 
cells form normal  C57BL/6 mice was given to the (CBA• C57BL/6)F~ mice,  and the CBA mice received in- 
jections of 180 million cells f rom C57BL/6 donors,  which had been immunized 3 t imes with spleen cells f rom 
CBA mice.  Full details of the method of inducing the GVHR were  described by the wr i t e r s  previously  [4]. To 
rule out the possibili ty of death of the progeny f rom shortage of milk of the experimental  mothers ,  normal  
lactating females were put in the same cage for fostering.  The total leukocyte and lymphocyte count in the 
blood of the newborn mice were determined periodically;  the presence  of ant ierythrocyt ic  autoantibodies was 
verified by the direct  Coombs '  tes t  [11]. An elect rophoret ic  investigation of the s e rum proteins af ter  p re l im-  
inary t rea tment  of the s e rum with 1.5% Rivanol solution to remove all other  proteins and immunoglobulins and 
t r ans fe r r ins  [3], was car r ied  out by disc e lec t rophores is  in polyacrylamide gel; densi tograms f rom the gels 
were examined in a microdens i tomete r  (Carl Zeiss,  Jena, East  Germany).  Some mice were killed at different 
ages and the number  of T- lymphocytes  counted in their  spleen and lymph nodes by the microcytotoxic  test  [10]; 
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T A B L E  1. Effect  of GVHR Induced in Female  Mice During P regnancy  on Immunologic  Status 
of Progeny (geometr ic  mean  values  and 9570 confidence in te rva l s )  

Group of 
animals 

Age of 
mice 

Total number of 
leukocytes in 1 
mm 3 blood, 
thousands 

Number of ]Number of T-ivm]~ho- 
ly mphoc3 ytes in blf~Icytes (cytotoxid ind e x , ~  
1 mm blood ] ' ~  

' / lymph 
~/o ] spleen nodes 

]Number of PFC per 106 spleen 
cells after immunization 

w i j h  

Vi antigen SRBC 

1 (experimental) 

2 (control) 

3 (experimental) 

4 (experimental) 

5 (control) 

6 (experimental) 

7 (control) 

25--30 days 

11/2--2 
months 

12--18 
months 

4,9" (20) 
3,9+6,2 
6,8 (15) 
6,3+7,2 
3,2+(30) 
2,7+3,9 
7,7 (27) 
6,9+8,7 
7,4 (14) 
6,6+8,3 
4,0 (20) 
2,6+6,0 
5,6 (20) 
4,5+6,9 

56* (20) 
46 + 69 
76 (15) 
74+78 
35+(20) 
31+41 
78 (27) 
76+80 
78 (26) 
71+85 
45 (20) 
35+57 
56 (20) 
52+60 

13+(17) 
10+17 
20 (18) 
16+26 
24 (14) 
22+27 
20 (20) 
16+25 
23 (15) 
21+25 

45+(17) 
41+49 
56 (18) 
50+63 
63 (14) 
6O+66 
32+(20) 
26+40 
46 (15) 
41+51 

40* (16) 
31+51 
93 (18) 
87+ 100 
18+(16) 
I4+23 
104 (20) 
85+ 128 
1oo (15) 
89+111 
98+(20) 
93+ 102 
57 (18) 
56+59 

22* (18) 
15+31 
35 (20) 
43+51 
8+(11) 
5+13 

1oo (20) 
83+ 120 
83 (16) 
68+ 102 
60+(15) 
57+63 
104 (18) 
91+120 

Legend.  S ta t i s t i ca l ly  s igni f icant  d i f fe rences  between expe r imen t  and control  (p< 0.05) indi-  
cated by a s t e r i s k .  Number of mice  given in p a r e n t h e s e s .  

a n t i - 0 - s e r u m  was obtained f rom AKR mice immunized  with thymus ce l l s  f r om CBA mice  [9]. Abi l i ty  to give 
an immune r e s p o n s e  was s tudied in mice  of d i f ferent  a g e s ,  Fo r  this  purpose ,  some mice were  immunized by 
i n t r a p e r i t o n e a l  in jec t ion  of 200 mi l l ion  sheep ' s  red  blood ce i l s  (SRBC) or  10 #g typhoid Vi antigen, and the num 
be r  of p l aque - fo rming  ce l l s  (PFC) in the sp leen  was de t e rmined  on the 5th day a f t e r  immuniza t ion  by the meth- 
od of loca l  h e m o l y s i s  in aga r  [7]. T ransp l an t a t i on  immuni ty  was a s s e s s e d  by de te rmin ing  the length of surv tva  
of skin a l l og ra f t s  f r om DBA/2 (H-2 d) mice .  To study the s ta te  of na tura l  an t im ic rob i a l  immuni ty ,  some mice 
at  the age of 1 month were  infected i n t r a p e r i t o n e a l l y  with 100 mi l l ion  typhoid b a c t e r i a  (s t ra in  t y - N  4446), and 
mice  aged 12-15 months were  infected with 500 mi l l ion  of the same  b a c t e r i a .  

S i m i l a r  inves t iga t ions  were  c a r r i e d  out on control  mice  whose mothe r s  had r ece ived  syngeneie  lympho-  
eytes  of h e a t - k i l l e d  a l logene ic  lymphocytes  during pregnancy .  The expe r imen ta l  r e s u l t s  were  subjected to 
s t a t i s t i c a l  ana ly s i s .  

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

Mice born  a f t e r  induction of the GVHR in the mothe r s  were  outwardly  indis t inguishable  f r o m  the cont ro ls  
during the f i r s t  3 weeks a f t e r  b i r th .  Toward the end of the f i r s t  month, however,  some of them began to be r e -  
t a rded  in weight compared  with the con t ro l s .  As Table  1 shows, in the expe r imen ta l  mice  at this  age (group 1) 
the to ta l  leukocyte  count and to ta l  lymphocyte  count in the blood were  reduced;  a f t e r  immuniza t ion  with b a c t e r i a l  
and e r y t h r o c y t i c  ant igens fewer  PFC were  found in the sp leen  than in the control  (group 2). Skin a l logra f t s  on 
the expe r imen ta l  p rogeny  were  r e j e c t e d  on ave r a ge  a f t e r  14.3 days compared  with a f t e r  11.9 days in the con- 
t r o l  (P< 0.025). 

In the second month of l ife d i s t inc t  s igns of runt  d i s e a s e  (failure to gain in weight,  emacia t ion ,  d i a r rhea ,  
a sc i t e s )  a p p e a r e d  in some of the expe r imen t a l  mice  (up to 30%). In mos t  mice  developing this  d i s e a s e  (group 3) 
leukopenia  and lymphocytopenia ,  a d e c r e a s e  in the number  of T - lymphocy te s  in the sp leen  and lymph nodes,  
and m a r k e d  a t rophy  of the sp leen  (5-38 rag) and thymus (2-17 mg; control  values  58-110 and 30-74 mg r e s p e c -  
t ively;  in both ca ses  P< 0.025) were  found. The number  of PFC in the sp leen  a f t e r  immuniza t ion  with Vi an t i -  
gen and SRBC was reduced 6-10-fold  compared  with the number  in the co r r e spond ing  control  (group 5). 

In mice  with no c l in ica l  mani fes ta t ions  of the d i s e a s e  in the second month of l ife (group 4) the hematologic  
indices ,  the number  of T - lymphocy te s  in the sp leen  and lymph nodes,  and a lso  the immune r e sponse  to the ant i -  
gens t e s t ed  were  a l m o s t  ind is t inguishable  f r o m  those in the control .  

The expe r imen t a l  mice  at  the age of 1 month were  found to be more  sens i t ive  to infect ion with typhoid 
b a c t e r i a :  Within 1 month 14 of the 20 an ima l s  had died, compared  with only th ree  of the 20 in the con t ro lg roup  
(p< 0.025). 

A decrease in the number of T-lymphocytes in the lymph nodes and depression of the immune response 
(a decrease in the number of PFC) to SRBC were found in the experimental mice studied at the age of 12-18 
months (group 6), whereas the number of PFC in the spleen of mice immunized with Vi antigen was greater 
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than in the control .  The total  blood leukocyte and lymphocyte  counts of the exper imen ta l  mice fluctuated con- 
s iderably :  The leukocyte count of six of the 20 mice  was below the min imal  values in the control,  whereas  in 
seven mice it was higher  than the max imal  control  values .  During this per iod of life no dec r ea se  in r e s i s t ance  
to exper imenta l  typhoid infection was found in the exper imen ta l  mice .  Ant ie ry throcyt ie  autoantibodies were  
found in eight of the 20 exper imenta l  mice  and in two of the 20 control  mice (P = 0.025). In all  mice  (18) in- 
vest igated at  the age of 8-12 months the s e r u m  immunoglobul in (485 *8.5 mg %) and t r a n s f e r r i n  (431 e17.3 
mgff0) levels  were  higher than those in intact  mice of the same  age (375 :~7.0 mg %; P< 0.01; 385 e9 .2  mg ~0; 
P< 0.05). Amyloidosis  of the spleen and l ive r  was found in the s ame  mice  on histological  examinat ion,  and 
deposit ion of immunoglobul ins  was demons t ra ted  in the renal  tubules by the Coombs method [6]. A combinat ion 
of hypergammaglobu l inemia  with amyloidos is  and g lomeru lonephr i t i s  a lso was observed  by other  worke r s  
when descr ib ing  cer ta in  pathological  s ta tes  of autoimmune nature [12, 13]. 

The resu l t s  indicate that the function of the T -  and B - s y s t e m s  of immuni ty  is dis turbed in the progeny 
of mo the r s  with an induced GVHR. One of the manifes ta t ions  of these d i s tu rbances ,  it may  be considered,  is 
the depress ion  of the immune r e sponse  to thymus-dependent  e ry th rocy t i e  antigen and thymus- independe t  Vi 
antigen d i scovered  in mice  during the f i r s t  months of life.  Meanwhile dep res s ion  of the r e sponse  to SRBC and 
the s imul taneous enhancement  of the r e sponse  to Vi antigen in mice in the second y e a r  of life a re  evidence of 
a d is turbance  of the he lper  and s u p p r e s s o r  functions of the T - lymphocy te s ,  as a r e su l t  of which the function of 
the B - s y s t e m  is potentiated in these mice .  Activation of the B - s y s t e m  of immuni ty  in the exper imenta l  progeny 
in the second y e a r  of life is a lso indicated by the r a i sed  s e r u m  immunoglobulin level .  S imi lar  changes in the 
T -  and B - s y s t e m s  of immunity  a re  observed  in autoimmune d i seases  in an imals  of ce r t a in  Hnes [13] and in 
man during aging [2]. 
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