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A local "graft  ve r sus  host" react ion was induced in CBA mice by inoculation of normal  and 
specifically sensi t ized spleen and lymph gland cells  of ra t s  beneath the capsule of the left 
kidney. The most  marked invasive and destruct ive changes in the kidney parenchyma (es-  
pecial ly the tubules) were  observed in animals i r radia ted  in a sublethal dose of 600 R and 
mice with ar t i f ical ly induced tolerance to rat  antigens. Tolerance was induced by t ransplan-  
tation in the adaptive per iod of about 20 million rat  spleen cells. Donors '  cells in the zones 
of infiltration were  identified by the indirect  Coons'  method. The highest cytopathogenic ac-  
tivity was shown by lymph gland cells  of a rat  sensi t ized with mouse kidney antigens. 

Investigations have shown that sensi t ized lymphocytes  in t issue cultures can establish contact with and 
des t roy the corresponding allogeneic and xenogeneic target  cells  [1, 8, 10, 13]. A s imi lar  p roce s s  of local 
"graf t  ve r sus  host" type can also develop af ter  in t radermal  injection of normal  allogeneic lymphocytes  [3, 
12] and also af ter  injection of parental  lymphoid cells into the kidney [5, 6] or  skin [7] of F1 hybrids. 

Changes in the kidney t issue af ter  inoculation of normal  and specif ical ly sensit ized rat  lymphoid 
cells beneath the renal capsule of mice with par t ia l ly  or  totally suppressed immunological  react ivi ty were 
studied in the investigation descr ibed  below. 

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

Male Wistar  ra ts  aged 4-6 months were  used as the cell donors  and CBA mice as recipients.  In the 
experiments  of se r i e s  I 58 mice were  i r radia ted  in a lethal dose of 850 R with the RUM-11 apparatus (skin- 
focus distance 60 cm, f i l ter:  0.5 mm C u + l  mm A1, current  10 mA, voltage 180 kV, dose rate 7 R/min). In 
se r ies  II 46 mice were  i r radia ted  in a sublethal dose of 600 R. The donor ' s  cells were injected by Elkins ' s  
method [5] beneath the capsule of the upper pole of the left kidney 24 h after  irradiat ion.  In se r ies  III t o l e r -  
ance to ra t  antigens was induced in 59 mice by intraper i toneal  injection of 2.3 xl07 to 2.6 x 107 rat  spleen 
cells  during the f i rs t  24 h of the postnatal  period. The degree of tolerance was as sessed  f rom delay in 
reject ion of full thickness rat  skin graf ts  measur ing  1.5 x 1.5 cm, grafted on to the la tera l  surface of the 
trunk of recipient  mice aged 6-8 weeks [4]. Survival of the graf ts  was a s ses sed  by the c r i t e r i a  of Levey 
and Medawar [9] (Table 1). In the exper iments  of se r ies  IV, intact mice of the same age were  used. The 
mice of each se r ies  were  divided into six groups:  in group 1 spleen cells  of an intact rat  were  transplanted 
in doses of 4.12 x 107 to 4.72 x 107 in 0.05 ml medium no. 199, in group 2 f rom 3.6 x10 t to 4.2 x 107 nor -  
mal rat  lymph gland cells were  injected, in group 3 f rom 3.9 x 107 to 4.4 x 107 sensi t ized spleen cells, and 
in group 4, f rom 2.3 x 107 to 2.4 x 107 lymph gland cells f rom a rat  previously  st imulated with mouse kid- 
ney antigens (20 mg homogenate injected subcutaneously into all four l imbs plus 30 mg intraperitoneally) 
were injected. Cells were  obtained f rom the spleen and lymph glands (inguinal, axillary, re troperi toneal ,  
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Fig. 1 Fig. 2 

Fig. 1. Cryostat  sections of the kidney of a mouse i rradiated in a dose of 600 R 7 days after  
transplantation of 4.4 • l07 sensit ized rat  spleen cells. F luorescence  of donor ' s  cells in sub- 
capsular  zone of infiltration (on the right). Coons' indirect  method, 400 • 

Fig. 2. Section through the kidney 7 days after  transplantat ion of 2.4 • 107 sensit ized rat  lymph 
gland cells (hematoxylin-eosin); a) massive infiltration of monocytes in subcapsular zone with 
high invasive activity (top right). Complete obliteration and disintegration of tubules in center 
of zone of infiltration; 140 x; b) invasion of individual tubules by infiltrating monocytes (arrows). 
Structure of glomeruli intact (below); 280 x. 

TABLE 1. Survival of Skin Heterograf ts  on Intact 
Mice with Art if icial ly Induced Tolerance (M • m) 

Mice 

Intact 

Tolerant 

lMean of survival of skin period 
Number of graft (in days) 
observa- ] 
tions rat guinea pig 

26 5,34-0,8 

34 12,64-1,9 

4,3~0,6 

4,8_+1,2 

Note: The test with both graf ts  was ca r r i ed  out 
simultaneously. 

and mesenteric)  7-11 days af ter  immunization. The 
method of prepara t ion  of the cell suspension was  de- 
scr ibed previously [2]. F i lms were  made f rom the sus-  
pension and the cell formula  determined. The mice 
of group 5 received injections of completely disinte-  
grated sensi t ized lymph gland cells  (homogenization at 
2000 rpm for  3 min followed by freezing and thawing 
four or  five times). The completeness  of d is in tegra-  
tion was verif ied by the trypan blue test. The mice of 
group 6 were  transplated with syngeneic spleen cel ls .  
The animals were  sacr i f ied on the 3rd and the 7th-10th 
days. Both kidneys were fixed and embedded in paraf -  
fin wax by Sain te-Mar ie ' s  method [14]. Sections 
were  stained with hematoxyl in-eosin and methyl green-  
pyronine by Brache t ' s  method. The donors '  lymphoid 
cells in cryosta t  sections of the kidney were  identi- 

fled by the indirect Coons' method. Hyperimmune rabbit  se rum against rat  globulins, exhausted with a mix- 
ture of mouse se rum proteins,  as verif ied by immunoelec t rophores is  and immunofluorescence,  and mono-  
specific luminescent  ass  se rum against rabbit globulins (prepared at the N. F. Gamaleya Institute of Epi-  
demiology and Microbiology) were  used as the reagents.  

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

The general  ehanges in the kidneys observed in the mice of all groups regard less  of the type of cells 
injected included a hematoma at the site of injury to the parenchyma,  f ibrosis  and thickening of the capsule, 
and focal interst i t ial  hemorrhages .  On the third day of the experiment the transplanted lymphoid cells were  
a r ranged as a thin layer  on the surface of the kidneys, and covered by the par t ia l ly  detached capsule. The 
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T A B L E  2. C h a r a c t e r  of L o c a l  " G r a f t  V e r s u s  Hos t "  R e a c t i o n s  7 -  
10 Days  a f t e r  T r a n s p l a n t a t i o n  of  D i f f e r en t  T y p e s  of C e l l s  

Type of ceils injected 

Normal spleen 
cells . . . . . . . . . . . . . . .  

Normal lymph gland 
cells . . . . . . . . . . . . . .  

�9 Sensitized spleen 
cells o . . . . . .  . . . . . . . . .  

Sensitized lymph gland 
ceils . . . . . . . . . . . . . .  

Disintegrated lymph gland 
cells . . . . . . . . . . . . . .  

Syngeneic spleen ceils . . . 

Ser{es I(grad, 
in dose o l  

50 R) 

I II  I I I  

3/6 0/6 [/4 

318 i18 a18 

3/10 211( V l 0  

319 419 ~19 

)t6 o16 o/6 
U7 0/7 ~/7 

Series II(irradJ 
in dose of 

600 R) 

I II  I l I  

014 o14 2/8 0/8 

2/6 I/6 0/6 3/7 

1/8 V8 3/8 4/1: 

1t8 2/8 5/8 2tlJ 

0/3 013 0t3 0/5 
215 015 015 114 

Series III Series IV 
(induct. of (intact 
tolerance) mice) 

I II Ill ! I II 

3/s 0/7 0/7 0/r 

1/7 0/7 1/6 0/6 

5# 3/:: 2/8 0/8 

2/I 7/i] 2/9 2/9 

3/5 0/5 0/6 0/6 
0/4 014 2/5 0/5 

I I l  

0/7 

0/6 

0/8 

o/9 

0/6 
o/5 

Note:  N u m e r a t o r  g i v e s  n u m b e r  of k i d n e y s  wi th  a m a r k e d  r e a c t i o n ;  d e -  
n o m i n a t o r ,  to ta l  n u m b e r  of k i d n e y s  i n v e s t i g a t e d .  

z o n e s  of i n f i l t r a t i o n  c o n s i s t e d  of  a few s m a l l  c e l l s  wi th  v i r t u a l l y  no p e n e t r a t i o n  into the i n t e r s t i t i a l  t i s s u e  
of the  k idneys .  On the 7 th -10 th  day,  wi th  a w e l l - m a r k e d  r e a c t i o n  p r e s e n t  at  the u p p e r  po l e  of the k idney ,  a 
whi te ,  e l a s t i c  nodule  w a s  f o r m e d  and o c c u p i e d  be tw e e n  o n e - t h i r d  and o n e - q u a r t e r  of the to ta l  s u r f a c e  of the 
k idney .  Depend ing  on the c h a r a c t e r  of the i n f i l t r a t i o n  and the d e g r e e  of  i n ju ry  to the r e n a l  p a r e n c h y m a ,  
the  r e a c t i o n s  could  be  d iv ided  into t h r e e  types .  Type  I) a s u b c a p s u l a r  nodule  c o m p o s e d  of m o n o c y t e s  c o v e r -  
ing the  s u r f a c e  of  the k idney  and wi th  no t endency  t o w a r d  invas ion .  T y p e  II) s u b c a p s u l a r  i n f i l t r a t i o n  wi th  
l i m i t e d  p o w e r  of  i nvas ion .  Mos t  of  the  c e l l s  w e r e  on the s u r f a c e  of  the o rgan ,  but  b a n d s  of c e l l s  w e r e  b e -  
g inning to d i v e r g e  f r o m  i t  and to p e n e t r a t e  into the  c o r t e x  of the k i d n e y s .  The  r e n a l  tubu les ,  s u r r o u n d e d  by  
m o n o c y t e s ,  showed  d e g e n e r a t i v e  changes .  Type  II1) e x t e n s i v e  invasi-ve and d e s t r u c t i v e  p r o c e s s e s  [15]. 
The  e x t e n s i v e  l oc i  of c e l l u l a r  i n f i l t r a t i o n s  con ta ined  l y m p h o c y t e s  of  d i f f e r en t  s i z e s  and d i f f e r e n t  d e g r e e s  
of m a t u r i t y ,  h i s t i o c y t e s ,  and l a r g e  p y r o n i n o p h i l i c  b l a s t  c e l l s .  

Some  c e l l s  of donor  type  gave  a p o s i t i v e  i n d i r e c t  Coons '  r e a c t i o n  (Fig .  1). 

The  r e n a l  t ubu le s  in  the b o u n d a r y  zone  b e t w e e n  the  k idney  and the g r a f t  w e r e  " e x c i s e d "  by  the i n f i l -  
t r a t i n g  c e l l s  and d e s t r o y e d .  The g l o m e r u l i  and a d j a c e n t  t ubu le s  w e r e  l e s s  s e v e r e l y  af fec ted .  S o m e t i m e s  
the  k idney  t i s s u e  w a s  a l m o s t  c o m p l e t e l y  r e p l a c e d  by  m a s s i v e  z o n e s  of c e l l u l a r  i n f i l t r a t i o n ,  among  which  
only s c a t t e r e d  and n e c r o t i c  r e n a l  s t r u c t u r e s  r e m a i n e d  (Fig .  2). In many  c a s e s  f r a g m e n t a t i o n  of the t ubu le s  
wi th  d e s q u a m a t i o n  of  the e p i t h e l i a l  c e l l s ,  wh ich  showed vacuo la r /on  and n e c r o b i o s i s  and w e r e  found in the 
i n t e r s t i t i a l  z o n e s  of i n f i l t r a t i o n  and the  l u m e n  of the tubu les ,  was  o b s e r v e d .  Many tubu le s  w e r e  c o n v e r t e d  
into  s h r u n k e n  b a n d s  of c e l l s  wh ich  had  l o s t  t h e i r  c h a r a c t e r i s t i c  s t r u c t u r e .  The g l o m e r u l i  in the  a f f e c t e d  
z o n e s  w e r e  s c l e r o s e d ,  and at  the  b o u n d a r y  wi th  the g r a f t  they  w e r e  in an i s c h e m i c  s t a t e  which  c o n t r a s t e d  
wi th  the h y p e r e m i a  ou t s i de  the  r e a c t i o n  zone.  

A s  T a b l e  2 shows ,  the n o r m a l  l y m p h o i d  c e l l s  had  a w e a k  c y t o p a t h o g e n i c  ac t ion .  Meanwhi le ,  a f t e r  
i n o c u l a t i o n  of the s p l e e n  c e l l s  and,  in p a r t i c u l a r ,  the  l y m p h  g land  c e l l s  f r o m  r a t s  s e n s i t i z e d  wi th  m o u s e  
k idney  a n t i g e n s  the f r e q u e n c y  of the  i n v a s i v e  and d e s t r u c t i v e  r e a c t i o n s  w a s  a p p r e c i a b l y  i n c r e a s e d .  The r e -  
s u l t s  showed that  a type  III  r e a c t i o n  d e v e l o p e d  m o s t  f r e q u e n t l y  in m i c e  wi th  a r t i f i c i a l l y  induced  t o l e r a n c e  
to d o n o r ' s  an t igens .  The l e s i o n s  in the i r r a d i a t e d  a n i m a l s  w e r e  m o r e  w i d e s p r e a d  and s e v e r e  in  c h a r a c t e r  
i f  a s u b l e t h a l  dose  of 600 R w a s  used ,  w h e r e a s  a f t e r  a l e t ha l  dose  of 850 R, the r e a c t i o n  w a s  m o s t  f r e q u e n t l y  
abortive (types I and If). 

In the intact mice (series IV) the lesions were localized in a narrow area, and they extended beyond 

the surface layer of the kidney cortex in only two of nine cases after transplantation of sensitized lymph 
g land  c e l l s .  
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Optimal conditions for  manifestat ion of the cytopathogenic action of xenogeneic lymphoid cells  thus 
occu r r ed  in these exper iments  af ter  par t ia l  general  suppression of the functions of the recipients '  immuno-  
genic sys tem by i r rad ia t ion  and also af ter  select ive suppression of sensit ivi ty to the donor ' s  antigens by the 
induction of to lerance  in the adaptive period.  These resu l t s  confirm the view that not only the harmful  ac-  
tion of the donor ' s  lymphocytes  themselves  on the host ' s  target  cells,  but also the rec ip ien t ' s  react ions  in 
response  to injection of the donor ' s  cel ls  [2, 6, 11], play an important  role  in the development of the "graft  
ve r sus  host" react ion.  
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