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Var ious  n um ber s  of lymph gland cel ls  of the paren ta l  CBA genotype were  t ransplan ted  into 
sublethal ly i r r ad i a t ed  (500-700 R) (CBA x C57BL)F i mice.  The al logeneic lymphocytes  sup- 
p r e s s e d  colony fo rmat ion  in the spleen of the sublethally i r r ad ia t ed  rec ip ien t s  on account of 
inactivation of the endogenous s tem cel ls  (CFU). The degree  of suppress ion  of endogenous 
CFU c o r r e l a t e s  d i rec t ly  with the number  of injected lymphocytes  and with mor ta l i ty  among 
the rec ip ien t s  f r o m  the graf t  v e r s u s  host react ion.  The degree  of inhibition of endogenous 
colony format ion  a f te r  t ransplanta t ion  of lymphocytes  of the pa ren ta l  genotype into sublethally 
i r r ad ia ted  F 1 rec ip ien t s  can provide  a quanti tat ive measu re  of the g r a f t - v e r s u s - h o s t  syndrome.  

A prev ious  invest igat ion [2] showed that  lymph gland cells ,  when t ransplan ted  into sublethal ly i r r ad i a t ed  
hybrid  rec ip ients ,  s u p p r e s s e d  colony fo rmat ion  in the spleen on account of inact ivat ion of endogenous s tem 
cel ts  (CFU). The degree  of suppress ion  of the endogenous CFU is  d i rec t ly  dependent on the number  of l y m -  
phocytes  injected (r =0.93-0.97). This  sy tem was  used to develop an exper imenta l  model  to allow quant i ta-  
t ive compar i son  of the act ion of i m m unodep r e s san t s  in 1 exper iment  with r e f e r ence  to t he i r  two pr inc ipa l  
c r i t e r i a :  t he i r  mi tos ta t ic  and lymphocytotoxic  action [3-6]. 

Determina t ion  of the co r re l a t ion  between the degree  of inhibition of endogenous CFU and the seve r i ty  
of the graf t  v e r s u s  host  reac t ion  is  of g rea t  impor tance  to future r e s e a r c h .  If such a co r re l a t ion  exis ts ,  
depress ion  of endogenous colony format ion  can be used as a quanti tat ive m e a s u r e  of the seve r i ty  of the 
g r a f t - v e r s u s - h o s t  react ion.  

The r e su l t s  of expe r imen t s  to inves t iga te  this p rob lem a re  descr ibed  below. 

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

Mice of inbred line CBA and (CBA x C57BL)F 1 hybr ids  aged 3-4 months were  used in the exper iments .  
The animals  w e r e  i r r ad i a t ed  with Co G~ 7 - r a y s  on a type EGO-2 appara tus  in doses  of 500, 600, and 700 R, 
The lymph gland cel ls  we re  t ransplanted  in t ravenously  2-4 or  24 h a f t e r  i r radia t ion.  The d e c r e a s e  in the 
n u m b e r  of endogenous splenic colonies under  the influence of the t ransp lan ted  lymphocytes  was  e x p r e s s e d  
as  a pe rcen tage  of the number  of endogenous colonies in the spleen of the control  animals .  To es tabl i sh  
the co r re l a t ion  between the acute mor ta l i ty  ( g r a f t - v e r s u s - h o s t  syndrome) and suppress ion  of endogenous 
CFU of the rec ip ien t s  rece iv ing  the graf ts ,  the coefficient of co r re l a t ion  (r) was  calcula ted [1]. 

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

The r e su l t s  demons t ra t ing  co r re la t ion  between the degree  of suppress ion  of endogenous colony f o r m a -  
tion with the sever i ty  of the g r a f t - v e r s u s - h o s t  syndrome,  tes ted  with r e f e r ence  to mor ta l i ty  among the r e c i -  
pients ,  under the influence of t r ansp la ted  al logeneic lymphocytes  a re  s u m m a r i z e d  in Table  1. Clear ly  the 
t ransplanta t ion  of 0.2 x 106 lymph gland cel ls  of the CBA genotype into sublethally (600 R) i r r ad i a t ed  (CBA x 
C57BL)F i r ec ip ien t s  did not suppres s  the mult ipl icat ion of endogenous CFU and was  not accompanied  by 
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T A B L E  i. C o r r e l a t i o n  b e t w e e n  Inh ib i t ion  of  Endogenous  CFU and 
M o r t a l i t y  among  (CBA x C57BL)F  1 Mice  I r r a d i a t e d  in  a Dose  of  
600 R a l t e r  T r a n s p l a n t a t i o n  of  L y m p h o c y t e s  of  the  CBA Genotype  

No, of cells No. of No, of endogenous 
transplanted animals colonies per 
(x i0 e) spleen(lvl ~E) 

- -  40 
0,2 40 
0,4 40 
0,6 40 
0,8 40 
1,0 40 

11,8--+0,8 (20) 
11,6-+0,6 (20) 
7,0~-0,8 (18) 
3,2-+0,5 (16) 
1,0-+0,i (t7) 
0,2--+-0,1 (15) 

Inhibition[ 30-da~ Degree of correlation 
of endo- I mortal- between mortality 
~heliaI ity (in among recipients and 
CFU(in % %) ir&ibKion 6f CFU 

V7 
40,7 
72,9 
91,6 
98,4 

0 
5 

25 
45 
95 
90 

r=0,96, level of prob- 
' ability 99% 

Note.  Each  g roup  c o n s i s t e d  of  40 m i c e ,  and 20 of  t h e m  w e r e  le f t  
fo r  a n a l y s i s  of  the  s u r v i v a l  r a t e ;  the  m i c e  of  the  o t h e r  ha l f  of  each  
g roup  w e r e  s a c r i f i c e d  on the  10th day  fo r  c o l o n i e s  to be  coun ted  
( n u m b e r  of s p l e e n s  e x a m i n e d  shown in p a r e n t h e s e s ) .  

T A B L E  2. C o r r e l a t i o n  b e t w e e n  Inh ib i t ion  of Endogenous  CFU and 
M o r t a l i t y  a m o n g  (CBA x C57BL)F  1 M i c e  I r r a d i a t e d  in  Sub le tha l  
D o s e s  a f t e r  T r a n s p l a n t a t i o n  of  L y m p h o c y t e s  of the  CBA Genotype  

of i N~ of Dose 
irradia-Iicells 

tr a us - 
tion (iv.R'. planted 

(• 10% 

700 O, 1 
0,2 
0,4 
0,8 

g2 
0,4 

500 0,8 
1,6 
2,4 
3,2 

No. of 
animats 

Number ofendo- 
ge nous co tonics 
per spleen 
(M ~ SE) 

Inhibitio~ - Degree of correla- 
iofendo- 10" rd:Y tion between mortat- 
Ithellal .too .. - itv amongrecipfents 
iCFU (in tty (in arid inhiNtion of 
]percent) I fro) CFU 

40 
20 
34 
33 
32 

40 
17 
17 
32 
32 
32 
36 

4,7-+0,8 (20) 
4,6-+ 1,O (10) 
2,1~0,7 (14) 
1,2-+0,8 (13) 
0,4-+0,2 (10) 

21,2-+ 1,2 (20) 
17,1-+-+2,2 (7) 
13,8-+---2,4 (7) 
7,9-+ 1,3 (12) 
13• (12) 
0,8--+0,3 (10) 
0,1--+0,09 (10) 

I __ 
2,2 

55,4 
74,5 
91,5 

34,3 
62,4 
94,8 
96,2 
99,6 

0 
0 
30 
35 

54,5 

o 

30 
40 
40 

54,5 
61,6 

r=0,8, level of 
probability 
99% 

r=O,9, level of 
robability 
% 

B 
Note.  N u m b e r  of s p l e e n s  e x a m i n e d  g iven  in  p a r e n t h e s e s .  

m o r t a l i t y  b f  the  r e c i p i e n t s  d u r i n g  the  30 d a y s  a f t e r  i r r a d i a t i o n .  A d o s e  of  0.4 • 106 CBA l y m p h o c y t e s  i n h i -  
b i t e d  40.7% of  endogenous  CFU,  and l e d  to  the  dea th  of  25% of  the  r e c i p i e n t s .  T r a n s p l a n t a t i o n  of 0.6 • 106 
a l l o g e n e i c  l y m p h o c y t e s  s u p p r e s s e d  72.9% of  the  CFU and  w a s  a c c o m p a n i e d  by  dea th  of 45% of the  a n i m a l s .  
T r a n s p l a n t a t i o n  of  0 .8 -1 .0  x 106 a l l o g e n e i c  l y m p h o c y t e s  l e d  to  90-100% inh ib i t i on  of  endogenous  CFU and to 
m a x i m a l  m o r t a l i t y  (90-95%) of  the  r e c i p i e n t s  d u r i n g  the 3 0 - d a y  p e r i o d .  S t a t i s t i c a l  a n a l y s t s  showed a s t r o n g  
d i r e c t  c o r r e l a t i o n  @ = 0 . 9 6 ;  l e v e l  of  p r o b a b i l i t y  99%) b e t w e e n  m o r t a l i t y  among the  r e c i p i e n t s  and inh ib i t i on  

of  endogenous  CFU. 

In the  e x p e r i m e n t s  d e s c r i b e d  above  the  d i f f e r en t  n u m b e r  of  l y m p h o c y t e s  w e r e  t r a n s p l a n t e d  into r e c i -  
p i e n t s  i r r a d i a t e d  in  a dose  of  600 R. In the  next  s e r i e s  of e x p e r i m e n t s  not  only  the  dose  of  l y m p h o c y t e s  
t r a n s p l a n t e d ,  but  a l s o  the  d o s e  of  i r r a d i a t i o n  of  the  r e c i p i e n t  v a r i e d .  

The  m o r t a l i t y  r a t e s  among  the  s u b l e t h a l l y  i r r a d i a t e d  (500 and 700 R) (CBA x C57BL)F  1 r e c i p i e n t s  r e -  
c e iv ing  d i f f e r e n t  d o s e s  of l y m p h o c y t e s  of  t he  p a r e n t a l  CBA geno type ,  a r e  g iven  in T a b l e  2 and c o m p a r e d  wi th  
inh ib i t i on  of co lony  f o r m a t i o n  in  t h e i r  s p l e e n s .  A s  T a b l e  2 shows ,  in  t h e s e  c a s e s  a l so  s t r o n g  d i r e c t  c o r r e l a -  
t i on  (r  =0.8 and 0.9; l e v e l  of  p r o b a b i l i t y  99%) a l s o  w a s  ob t a ined  b e t w e e n  inh ib i t i on  of e n d o g e n o u s  co lony  f o r -  
m a t i o n  in  t he  s u b l e t h a l l y  i r r a d i a t e d  F 1 r e c i p i e n t s  and the  i n t e n s i t y  of  the  g r a f t - v e r s u s - h o s t  r e a c t i o n .  

The  r e s u l t s  t hus  d e m o n s t r a t e  tha t  the  d e g r e e  of i nh ib i t i on  of  endogenous  co lony  f o r m a t i o n  a f t e r  t r a n s -  
p l a n t a t i o n  of  l y m p h o c y t e s  of  the  p a r e n t a l  geno type  into s u b l e t h a l l y  i r r a d i a t e d  F 1 r e c i p i e n t s  can  be  u s e d  a s  an 
a c c u r a t e  q u a n t i t a t i v e  i n d e x  of  the  g r a f t - v e r s u s - h o s t  s y n d r o m e .  
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