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A pe r s i s t en t  p ro te inur i a  developed in August r a t s  24 h a f t e r  the adminis t ra t ion  of  nephro-  
toxic s e r u m .  Injection of he te rogene ic  ant i lymphoeyt ic  s e r u m  2 h before  the nephrotoxic  
s e r u m  preven ted  or  s ignif icant ly reduced the level  of p ro te inur ia  in the init ial  s tage of 
nephrotoxic  nephr i t i s  in the r a t s .  On the 5th-7th day a f t e r  injection of nephrotoxic  s e rum,  
the level  of the p ro te inu r i a  r o s e  sharp ly  in the an imals  rece iv ing  a p r e l i m i n a r y  injection 
of ant i lymphocyt ic  s e r u m ,  and reached  its level  in the animals  of the control  group. 
T r e a t m e n t  of r a t s  with ant i lymphocyt ic  s e r u m  in the second phase  of nephrotoxic  neph-  
r i t i s  did not lower  the level  of p ro te inur ia .  

The abil i ty of he te rogeneic  ant i lymphocyt ic  s e r u m  (ALS) to suppres s  ce l lu lar  immune r e sponses  and 
the p r i m a r y  fo rmat ion  of humora l  antibodies has been demons t ra t ed  by many  inves t iga tors  and is well  d i s -  
cussed  in the su rveys  by J a m e s  [17, 18]. ALS inhibits the development  of expe r imen ta l  and spontaneous 
d i s ea se s  in the pathogenesis  of which a leading ro le  is p layed by immune d i so rde r s :  adjuvant autoal lergic  
encephal i t i s  [10, 16], adjuvant a r t h r i t i s  [4], and adjuvant thyroid i t i s  in r a t s  [8] and spontaneous C o o m b s -  
pos i t ive  hemolyt ic  anemia  in New Zealand m i c e  of line NZB [5]. 

The pathogenes is  of nephrotoxic  nephr i t i s  (NTN) has not been comple te ly  explained. Both the m e c h -  
an i sm of damage  to the kidney by nephrotoxic  s e r u m  (NTS) and the ro le  of autoimmune p r o c e s s e s  in the de -  
ve lopment  of the pathology r equ i r e  close examinat ion.  The poss ib le  role  of a delayed hypersens i t iv i ty  r e -  
act ion due to l~nphocy te s  in the pathogenesis  of NTN cannot be  ruled out, as  shown by work indicating the 
poss ib i l i ty  of t r a n s f e r  of NTN f r o m  affected to heal thy an imals  by means  of blood lymphocytes  and lymph 
[6, 111. 

F o r  these  r ea sons  it was decided to study the action of he te rogeneic  ALS on t h e d e v e l o p m e n t  of NTN 
in r a t s .  

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

August r a t s  weighing 150-180 g were  used for  the product ion of nephrotoxic  nephr i t i s .  Pro te in  in the 
ur ine  was de te rmined  by the R o b e r t s - S t o l ' n i k o v  method.  The pro te in  concentra t ion in the ur ine  of heal thy 
r a t s  did not exceed 0.3 ~ Chinchil la rabbi t s  weighing 1.5-2 kg were  used to p r e p a r e  the ALS and NTS. 

To obtain NTS the rabb i t s  were  immunized  by Mas l akov ' s  method [1] with antigen p r e p a r e d  f rom the 
cor tex  of r a t  kidneys,  thoroughly washed with physiological  sal ine,  and per fused  through the rena l  a r t e r y .  
Sera  causing pe r s i s t en t  p ro te inur i a  in 100% of r a t s  on the day a f t e r  two sepa ra t e  intravenous inject ions,  
each of 1 ml]150 g body weight, at in te rva ls  of 24 h, were  used in the exper iments .  ALS was p r e p a r e d  by 
immunizing rabb i t s  with lymphocytes  f r o m  the lymph gland of the r a t s .  Inguinal, axi l lary ,  submandibular ,  
and m e s e n t e r i c  lymph glands of the ra t  were  f reed  f rom connect ive t i s sue  and ground in a loosely fitting 
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Fig~ I. Changes in number (in %) of circulating lymphocytes in blood of 
rats receiving ALS: I) single injection of ALS; 2) repeated injections of 
ALS; 3) total white cell count. Arrows indicate times of injection of ALS. 
Circles on curve 2 denote pereentage of lymphocytes 2 h after injection 
of ALS. 

Fig. 2. Action of ALS on development of proteinuria  in ra ts  in f i r s tphase  
of NTN: a) ALS injected daily, 3 days before  NTS; b) ALS injected 2 h be-  
fore  NTS; e) NTS injected; d) NRS injected 2 h before NTS. 
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Fig. 3. Action of ALS on proteinuria 
in rats in the second phase of NTN: 
I) animals receiving NTS only; 2) 
animals receiving ALS on 7th, 9th, 
llth, and 15th days after injeation 
of NTS. 

Pot te r ' s  homogenizer ,  and the result ing cell suspension was 
washed three  t imes  and resuspended in cold medium No. 199. 
The suspension usually contained 85-90% of living cells.  F r o m  
3 �9 108 to 8o 108 lymphocytes were injected intravenously and sub- 
cutaneously into a rabbit once a week for three weeks, and two 
fur ther  injections were given after  an interval  of two weeks. 
Ten days af ter  the last injection the rabbits were exsanguinated. 
The se ra  were pooled and adsorbed with three portions of r a t ' s  
e ry throcytes  for 1 h at 37~ and the se rum was allowed to 
stand overnight with the last portion of e ry throcytes  at 4~ To 
each 100 mI of serum,  30 ml  of e ry throcyte  residue was used. 
In this way, the hemagglutinating and hemolyt ic  activity of the 
ALS was suppressed.  The serum was then inactivated at 56~ 
for  30 rain. The resul t ing se rum had strong antilymphocytic 
action. After intraperi toneal  injection of 0.5 ml of the serum 
thus obtained into ra ts  weighing 150 g, within 2 h the percentage 
of lymphoeytes in the blood of the animals had fallen to 20-25 

f rom the normal  level of 70-80�9 The percentage of polymorphs showed a corresponding increase ,  so that 
the total white cell  count fell ve ry  slightly. After 24 h, the total  white cell count had re turned to normal ,  
whereas  the percentage of lymphocytes sti l l  remained low. During daily injections of ALS the percentage 
of lymphocytes in the blood remained low (10-15), while the total white cell count var ied  within normal  
l imits (Fig. 1). 

NTN was produced in ra ts  by injecting NTS into the femora l  vein on two success ive  days in a dose 
of 1 ml/150 g body weight. Damage to the kidneys was as sessed  f rom the appearance of a marked and pe r -  
sistent proteinuria ,  which, if the NTS was of high activity, reached 3.3 %0 18 h after  the second injection, 
and also f rom the resul ts  of histological  investigation of the kidneys. 

ALS was injected intraperi toneal ly into the ra ts  in a dose of 0.5 ml/100 g body weight ei ther  once or  
repeatedly at var ious  t imes before  and after  injection of NTS. 

E X P E R I M E N T A L  R E S U L T S  AND D I S C U S S I O N  

The experiments  were divided into two ser ies .  In se r ies  I the development of NTN was studied in 
ra t s  receiving ALS before  injection of NTS. The rats  used in these experiments  were divided into four 
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groups:  an imals  (7) of group 1 rece ived  injections of ALS daily fo r  t h ree  days before  NTS, and t h r ee  of 
them rece ived  two fu r the r  injections a f te r  NTS at in terva ls  of 24 h. The 15 animals  of group 2 rece ived  
ALS 2 h before  injection of NTS, and 6 of them rece ived  a fu r the r  two injections of ALS af te r  the NTS at 
in te rva l s  of 24 h. The r a t s  of group 3 rece ived  n o r m a l  rabbi t s  s e r u m  (NRS) in the s a m e  dose as ALS (0.5 
ml /100  g body weight) 2 h before  injection of NTS. The animals  of group 4 (control) r ece ived  NTS only. 

P r e l i m i n a r y  t r e a t m e n t  of the an imals  with ALS delayed the appearance  of p ro te inur ia  or  reduced i ts  
level  substant ia l ly  in the f i r s t  days a f t e r  injection of NTS. The t imes  of appearance  and the intensi ty of 
the p ro te inur i a  in the an imals  of group 1 rece iv ing  ALS on th ree  succes s ive  days be fo re  NTS, and in the 
an imals  of group 2 rece iv ing  ALS 2 h before  NTS, did not d i f fer  s ignif icantly.  F r o m  5-6 days a f t e r  the 
injection of NTS, the p ro te inur ia  level  in the an imals  of both groups ro se  sharp ly  and cor responded  to the 
level  of the p ro te inur i a  in the an imals  of the control  group rece iv ing  NTS only. Repeated injections orALS 
into the an imals  of groups 1 and 2 on the f i r s t  days  a f t e r  the inject ion of NTS (on the 2nd and 4th days  t h e r e -  
af ter)  did not i nc r ea s e  the per iod of delay of p ro te inur i a  and did not reduce  its level .  Injection of no rma l  
r a b b i t  s e r u m  before  NTS (animals  of group 3) had no effect  on the development  of the p ro te inur ia  by c o m -  
pa r i son  with the an imals  of group 4 (Fig. 2). 

In the expe r imen t s  of s e r i e s  II the action of ALS on the cour se  of NTN was studied in r a t s  when the 
ALS was injected in the second phase  of NTN, a f t e r  the development  of m a r k e d  pro te inur ia .  The group of 
six an imals  rece ived  inject ions of ALS 7, 9, 11, and 15 days a f te r  the injection of NTS. 

As Fig.  3 shows, injection of ALS into the an imals  in the second phase  of NTN did not reduce  the i r  
p ro te inu r i a  compared  with the contro l  an imals ,  but in some  cases  the p r o t e i n u r i a  was higher  in the ani-  
m a l s  rece iv ing  ALS than in the cont ro ls .  

These  r e su l t s  show that  ALS preven t s  p ro te inur i a  in the f i r s t  phase  of development  of NTN (in the 
f i r s t  5-6 days) and does not exMbit this act ion in the second phase  of NTN. This  action of ALS in t e m p o r -  
a r i l y  delaying the appearance  of the p ro te inur i a  is evidently nonspecif ie  and it cannot be r ega rded  as con-  
f i rma t ion  of the view that  lymphocytes  par t i c ipa te  in causing damage  to the kidneys in NTN. 

According to data in the l i t e r a tu re ,  rena l  damage  and p ro te inur ia  on the f i r s t  days a f te r  injection of 
NTS a r e  the r e su l t  of the d i rec t  toxic  action of NTS on the basemen t  m e m b r a n e  of the g lomerhl i ,  whereas  
in the second phase  of development  of NTN the leading ro le  is played by immune complexes  fo rmed  by  
he te rogene ic  NTS fixed to the ba s em en t  m e m b r a n e ,  and by antibodies produced against  it [2, 9, 12, 13, 15]. 
These  views rega rd ing  the development  of NTN suggest  that  the action of ALS, when injected be fo re  NTS, 
in prevent ing  p ro te inu r i a  is connected with the immunodep re s s ive  action of the ALS. However ,  the action 
of ALS cannot be explained by depress ion  of the fo rma t ion  of humora l  antibodies against  he te rogeneic  p r o -  
tein of the NTS, becaus e  the effect  of ALS in delaying the p r o t e i n u r i a  appea r s  only in the f i r s t  phase  of NTN, 
whereas  in the second phase ,  in which the development  of the pathology is connected with the production of 
antibodies against  the fore ign  prote in ,  and the product ion of an t i renal  autoantibodies,  ALS was ineffect ive.  

Cochrance  et al .  [3] has  shown that  during the f i r s t  few hours  a f t e r  injection of NTS, polymorphs  a c -  
cumulate  in the g lomerul i ;  these  agg lomera t ions  of po lymorphs  cause  cons iderable  changes in the g lomerul i  
and they play an impor tan t  ro le  in the development  of NTN af te r  the injection of modera t e  doses  of NTS. 
These  worke r s  emphas ize  the ro le  of complement ,  the accumulat ion of which has been  observed  where  de -  
posit ion of NTS takes  place .  They cons ider  that  at l eas t  one of the functions of the complement  is to a t -  
t r a c t  po lymorphs  into the zone of the immunologica l  i n f l ammato ry  focus.  Resul ts  obtained by other  w o rk e r s  
[3, 7, 14] show that a r t i f ic ia l  lowering of the s e r u m  complement  level  in r a t s  prevented  the appearance  of 
p ro te inur ia  in the an imals  immedia te ly  a f t e r  the injection of NTS. In face  of the foregoing facts ,  the action 
of ALS in delaying p ro te inur i a  in the f i r s t  5-6 days  a f t e r  injection of NTS can evidently be  explained by 
the fixation of s e r u m  complement  by the an t i gen -an t i body  complex fo rmed  by  in teract ion of ALS with ant i -  
gens of the lymphocytes .  
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