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The wr i t e r s  previously  [3] descr ibed significant differences in mice of different l ines in their  sensitivity 
to the immunodepress ive  action.of alkylating agents: cyciophosphamide (CP), thiophosphamide (thiotepa), and 
sarcolys in  (SL). I r respec t ive  of the type of immunodepressant ,  DBA/2 mice were most  sensitive to immuno-" 
depress ive  action, B A L B / c  mice were relat ively resis tant ,  and C3H/Sn mice occupied an intermediate  posi-  
t:ion. It has been suggested that the differences between mice of these lines are mainly due to the charac te r  of 
interaction between immunocompetent  target  cei ls  and [he immunodepressants .  

The aim of this investigation was to study sensitivity of spleen cells  of mice of different lines to the ac- 
tion of aikylating immunodepressants .  

EXPERIMENTAL METHOD 

Male mice weighing 18-25 g belonging to three inbred lines were used: BALB/c  JLacSto,  C3H/Sn Rap, 
and DBA/JSto. As immunodepressants ,  CP (Cyclophosphan, produced by the Saransk Medical Prepara t ions  
Factory) ,  thiotepa (synthesized at the S. Ordzhonikidze All-Union Pharmaceut ica l  Chemical Research Institute), 
and SL (synthesized in the Chemical Technology Labora tory  , All-Union Oncologic Scientific Center, Academy 
of Medical Sciences of the USSR) were used. Since metabolic activation of CP is essential  for  the compound 
to exer t  its biological action in vivo [7-9], the in vivo activated immunodepressant  [5] was used in exper iments  
to study the action of CP on ce l ls  in vitro:  CP (200 mg/kg) was injected intraperi toneaily into BALB/c mice,  
the mice were killed 30 rain later,  and the "active serum,"  containing active metaboli tes of CP, was obtained. 
Sheep's  red blood cei ls  (SRBC) were used as the antigen. 

To study the action of the immunodepressants  in vitro on mouse spleen ceils,  a cell suspension was 
prepared  in medium 199 with antibiotics, which was incubated with the agent to be tested {"active" serum, SL, 
o r  thiotepa) for  1 h at 37~ The incubation mixture contained (in 1 ml): 0.5 ml of "active" serum, 4 t~g SL, 
or  12.5 pg thiotepa. After incubation the ceils  were washed three t imes  with cold (4~ medium 199 and in- 
jected intravenously into syngeneic recipient  mice in a dose of 5- 107 cel ls  together  with 4- 108 SRBC. The re -  
cipients were given an intraperi toneai  injection of 200 mg/kg  CP 3-4 h before the cells were injected, to sup- 
p r e s s  their  intr insic immunoreact iv i ty  [1]. The number of ant ibody-forming cel ls  (AFC) in the recipients '  
spleen was determined 5 days after t r ans fe r  by the method in [10] 

To study the effect of CP on subpopulations of spleen cel ls  f rom BALB/c  and DBA/2 mice the technique 
in [6] was used: The principle of it is that intact T or  B cel ls  are added to cei ls  t reated with CP in vitro. The 
degree of res tora t ion  of the immune response was judged f rom whether CP attacked mainly T or' B lympho- 
cytes.  Syngeneic spleen cel ls  treated with rabbit ant i -T-  or  an t i -B-se rum served as the source of intact T 
and B cells. Antisera  were obtained and their  activity and specificity studied by the method in [4]. 

The exper iments  were set up as follows. Spleen cei ls  from intact BALB/c  and DBA/2 mice, numbering 
2.4.108, were incubated for  45 rain at room tempera tu re  with 0.5 mI of a n t i - T - s e r u m  or  anti-B-globulin,  iso- 
lated from an t i -B-se rum,  and 0.8 ml of complement  (guinea pig serum diluted 1: 2). The voIume of the in- 
cubation mixture was 8 ml. After incubation the ceils  were washed, resuspended in medium 199, and injected 
in a dose of 2 �9 107 cei ls  intravenously into recipient  mice t reated with CP, along with 4" 108 SRBC. Spleen 
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T A B L E  1. S e n s i t i v i t y  of Spleen C e i l s  of  D i f f e r e n t  
L i n e s  of N i c e  to A l k y l a t i n g  A g e n t s  

Line of mice 
donating cells 

BALB 'c 

C3H,'Sn 

DBA/2 

Immune response, % of control 
CP 

13,1 
(9, ] - - I  9,0) 

n=12 
P=0,028 

6,5 
(3,7--11,3) 

n - l l  
P=O,O003 

1,4 
(0,8--2,4) 

n=12 

Thiotepa 

17,9 
(9,1--34,7) 

n=33 
P~O, 5 

15,5 
(8,3--29,2) 

n = 2 0  
P=0,012 

6,5 
(4,4--9,5) 

n 29 

SL 

37,6 
(26,9--52,6) 

17=27 
P<O,O001 

11,8 
(7,2--19,1) 

n=13 - 
P=0,32 

8,2 
(4,3--15,4) 

n= 13 

Legend .  Here and in Tab le  2, con f idence  i n t e r v a l s  
i t  P = 0 .5  l e v e l  shown in p a r e n t h e s e s ;  n) n u m b e r  
of a n i m a l s .  

TABLE 2. Effect of T and B Lymphocytes on Im- 
mune Response of Spleen Cells Treated with CP 
( immune  r e s p o n s e ,  in % of c o n t r o l  

Cells studied BALB/c DBA/2 

1. H-cells (control) 

2. CP cells 

3. CP cells + T ceils 

4. CP ceils + B ceils 

i00 
(82,2 -- 12 I, 6) 

n = 2 2  
35,3 

(31,2--31,9) 
n = 2 2  
80,7 

(59,2--I09,81 
n--24 
56,5 

(42,2--75,5) 
n=23 

to0 
(71,6--139,6) 

n = 2 3  ' 
10,8 

(8, i--14,6) 
n = 2 0  
18,0 

(13.2--24,6) 
n--2l 
18, I 

(11,6--28,3) 
n=21 

Legend. BALB/c: P2-3 < 0.0001, P2-4 = 0.004; 
DBA/2:P2-3 = 0.019, P2-4 = 0.054 (Pu = 0.017). 

c e l l s  s u b j e c t e d  to the  ac t ion  of  " a c t i v e "  s e r u m  w e r e  then i n j e c t e d  i n t r a v e n o u s l y .  M i c e  r e c e i v i n g  n o r m a l  , un -  
t r e a t e d  sp l een  c e l l s  (H c e i l s )  o r  sp l een  c e l l s  t r e a t e d  with one o r  o t h e r  s e r u m  p r e p a r a t i o n  ( " a c t i v e "  s e r u m ,  
a n t i - T - s e r u m ,  a n t i - B - g l o b u l i n -  d e s c r i b e d  a s  C P - c e l l s ,  B - c e l l s ,  and T - c e l l s  r e s p e c t i v e l y ) ,  s e r v e d  a s  the con-  
t r o l .  On the 5th day  a f t e r  t r a n s f e r  of the  c e l l s  and i m m u n i z a t i o n  the n u m b e r  of A F C  was  d e t e r m i n e d  in the  
r e c i p i e n t s '  sp leen .  The d e g r e e  of  r e c o v e r y  of  the  i m m u n e  r e s p o n s e  w a s  judged  by  c o m p a r i n g  the  n u m b e r  of  
A F C  in the  s p l e e n  of  r e c i p i e n t s  be long ing  to the  e x p e r i m e n t a l  and the v a r i o u s  c o n t r o l  g r o u p s .  

S t a t i s t i c a l  a n a l y s i s  of  the  r e s u l t s  w a s  u n d e r t a k e n  by  the F i s h e r - S t u d e n t  t t e s t  and the W i l c o x o n - M a n n -  
Whi tney  U t e s t  [2]. D i f f e r e n c e s  w e r e  c o n s i d e r e d  to be s i g n i f i c a n t  a t  the P < 0.05 l eve l .  The n u m b e r  of AFC in 
the  con t ro l  a n i m a l s  w a s  t aken  a s  100% and the i m m u n e  r e s p o n s e  of  m i c e  of  the  e x p e r i m e n t a l  g r o u p s  was  e x -  
p r e s s e d  a s  a p e r c e n t a g e  of  the  c o n t r o l .  

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

In the  e x p e r i m e n t s  of  s e r i e s  I the  e f f ec t  of the  a l k y l a t i n g  a g e n t s  on s p l e e n  c e l l s  of  B A L B / c ,  C3H/Sn,  and 
DBA/2  m i c e  w a s  s tud ied .  The r e s u l t s  of t h e s e  e x p e r i m e n t s  (Table  1) showed tha t  sp l een  c e l l s  of  DBA/2  m i c e  
have  s i g n i f i c a n t l y  h i g h e r  s e n s i t i v i t y  than c e l l s  of  B A L B / c  m i c e  to a l l  t h r e e  a l k y l a t i n g  agen t s .  The  C3H/Sn 
m i c e  o c c u p i e d  an i n t e r m e d i a t e  p o s i t i o n  a s  r e g a r d s  s e n s i t i v i t y .  

T h e s e  r e s u l t s ,  t o g e t h e r  wi th  p r e v i o u s  da ta  [3], s u g g e s t  tha t  the s e n s i t i v i t y  of i m m u n o c o m p o n e n t  c e l l s  i s  
a g e n e t i c a l l y  c o n t r o l l e d  f e a t u r e ,  which,  if  not  the only  f a c t o r  d e t e r m i n i n g  the d e g r e e  of  s e n s i t i v i t y  o r  r e s i s -  
t a n c e  of the  i m m u n e  r e s p o n s e  of m i c e  of d i f f e r e n t  l i n e s  to a l k y l a t i n g  agen t s ,  a t  l e a s t  p l a y s  and i m p o r t a n t  ro l e .  
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F o r  a m o r e  detai led study of the m e c h a n i s m s  of the genetic d i f fe rences  in sensi t iv i ty  to alkylating 
agents  at the cell level ,  the effect  of CP on T and B ce l t s  of BALB/c  and DBA/2 mice ,  reac t ing  dif ferent ly  to 
this  immunodep re s san t  (Table 2), was  investigated.  The r e su l t s  showed that suppress ion  of the antibody- 
fo rming  function of the spleen ce i l s  by CP was e x p r e s s e d  much l e s s  s t rongly in the BALB/c  than in the 
DBA/2 mice  (to 35.3 and 10.8~ r e spec t ive ly  of the control  level,  P < 0.0001), in ag reemen t  with the r e su l t s  
obtained in the p rev ious  pa r t  of the work. In the BALB/c  mice  the immune response  of the CP ce l l s  was  sig- 
nificantly lower  than that of both T and B cei ls ;  the T ce i l s  had the s t ronge re f f ee t :  The number  of AFC did 
not d i f fer  s ignif icantly f rom the i r  number  in the control  (P = 0.24). Pa r t i a l  r e s to ra t ion  of the immune r e -  
sponse of the CP ce l l s  in DBA/2 mice  was a t t r ibutable  to the T cel ts ,  whereas  the B ce l t s  gave a border l ine  
effect  (when compared  with CP cel ts ,  P = 0.054 by the t test ,  a significant d i f ference was revea led  only by the 
U test ,  P = 0.017). It can be concluded f rom these  r e su l t s  that  both T and B ce l l s  are  damaged by CP in mice  
of both l ines,  with predominant  inhibition of T cel ls .  In BALB/c  mice ,  with g r e a t e r  r e s i s t ance  to the action 
of CP, the T and B ce i l s  were  able to r e s t o r e ,  l a rge ly  or  complete ly ,  the immune response  of ce i l s  t rea ted  
with the immunodepressan t ,  whe reas  in DBA/2 mice,  which are  highly sensi t ive  to the action of CP, T and B 
ce l t s  r e s t o r e d  the immune r e sponse  by a l e s s e r  degree .  
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