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In ra t s  with g lomerulonephr i t i s  caused by injection of kidney emuls ion with F reund ' s  adjuvant, h y p e r -  
tension, hypoprote inemia ,  hypoalbuminemia,  and an i nc rea se  in the concentra t ion of fi- and 7-globul ins  in 
the blood a re  observed.  Adminis t ra t ion  of prednisolone  in the ea r ly  s tage of the d i sease  improves  the gen-  
e ra l  condition of mos t  an imals  and reduces  the changes in total  p ro te in  content and in the composi t ion of 
the s e r u m  prote in  f rac t ions .  

Af te r  exper imen t s  [10] which demons t ra ted  the inhibitory action of hormona l  p r epa ra t i ons  on autoan-  
tibody product ion in animals ,  s te ro id  ho rmones  have been success fu l ly  used fo r  t r e a t m e n t  of nephr i t i s  [9]. 

A cor re la t ion  exis ts  between changes in the blood pro te in  f rac t ions  and the fo rmat ion  of autoantibodies 
which play a role  in the pathogenesis  of immunoal le rg ie  d i seases  and, in pa r t i cu la r ,  of g lomeru lonephr i t i s .  
It has been shown [4, 6, 7], that m a rked  changes in the content of the s e r u m  prote in  f rac t ions  take p lace  in 
an imals  with exper imenta l  g lomeru lonephr i t i s :  The albumins a r e  d e c r e a s e d  while at the s a m e  t ime  the fl- 
and 7-globulins  a r e  inc reased  to twice the i r  p rev ious  level  o r  m o r e .  Changes in the s e r u m  pro te in  con-  
cent ra t ions  have a lso  been observed  cl inical ly in pat ients  with a nephrot ic  syndrome [3]. 

In cl inical  p r ac t i ce  nowadays admin is t ra t ion  of l a rge  doses  of s te ro id  hormones  during t r ea tmen t  of 
nephr i t i s  is used with caution because  of compl ica t ions  which have been observed,  notably hyper tens ion  and 
u lce r  h e m o r r h a g e s  [2, 5], although these  have not reduced in te res t  in this p rob lem.  

The object  of this invest igat ion was to study changes in the composi t ion of the s e r u m  pro te in  f rac t ions  
in exper imenta l  autoimm~me nephr i t i s  during admin is t ra t ion  of s te ro id  ho rmones .  

EXPERIMENTAL METHOD 

Experiments were performed on 40 male August rats weighing 120-130 g, ten of which were controls, 
while 30 animals received injections of Freund's adjuvant with 20% kidney emulsion and streptomycin, in 
doses of 1 ml at four separate points subcutaneously (in the auxiliary and inguinal regions). A second in- 
jection of the adjuvant was given intraperitoneally in a dose of 1 ml two months later. 

The experimental rats were divided into two groups: group 1 (18 rats) not receiving prednisolone; 
group 2 (12 rats) receiving prednisolone in a dose of 2~ rag, given in three courses each lasting three 

weeks with intervals of two weeks between them.. 

Periodically the rats were weighed, their blood pressure was measured in the caudal artery, and the 
total blood pro te in  and s e r u m  prote in  f rac t ions  were  de te rmined .  Blood for  de te rmina t ion  of total p ro te in  
and fo r  e lee t rophore t ic  invest igat ions was taken f r o m  the jugular  vein when the an imal  was sac r i f i ced  on 
the 120th day. 

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

The an imals  of group 1 developed exper imenta l  g lomerulonephr i t i s ,  accompanied  by hyper tens ion  
(ar te r ia l  p r e s s u r e  r a i sed  by 35-40 m m  over  normal) ,  azo temia  (121.7~=5.4 rag%), and marked  edema.  
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f rac t ions  

TABLE 1. 
lone, Untreated and under  Normal  Conditions 

Rats  with neph- 
Serum prote in  Healthy ra t s  Rats  with neph- l r i t i s  rece iv ing  

(N) r i t i s  (Group I) [prednisolone 
} (Group 2) 

Albumins 
Globulins 

~2 

T 
Total  p ro te in  

Serum Protein Fractions of Rats with Experimental Glomerulonephritis Treated with (Predniso- 

44.2~-1.86 26.0~:2.28 

16o1• 
14.7J=0.87 

20.7• 
22.3• 

3.5• 

40• 

13.9 =~1.015 
12.3"0.85 

19+1.16 
14.8~0.9 

6.3• 

P(N - Group i) 

< 0.001 

> 0.10 
< 0.001 
< 0.01 
< 0.001 
< 0.01 

P(N - Group 2) 

> 0.10 

> 0.10 

> 0.05 

> 0.05 

> 0.i0 

> 0.10 

14.4• 
10.3• 
14.4• 
16.1• 
6 .74-0 .15  

P (Group 1 

- Group 2) 

< 0.01 

> 0.i0 

> 0.05 

> 0.10 

< 0.01 

< 0.01 

A a 1- c(z- 3- ) ' -  

Fig.  1. E l ec t ropho re s i s  of s e r u m  p r o -  
tein f rac t ions  of r a t s .  a) Rats  with ex-  
pe r imenta l  g lomerulonephr i t i s ,  un-  
t r ea t ed  (group 1); b) r a t s  with e x p e r i -  
mental  g lomerulonephr i t i s ,  rece iv ing  
prednisolone  concurrent ly  (group 2); 
c) healthy rats. A - albumins;  a 1-, a z-, 
fl-, and T-globulin f rac t ions .  

Morphological  invest igat ions of the kidneys of the group 1 
r a t s  revea led  a p ic ture  of in t racap i l l a ry  g lomerulonephr i t i s ,  
and were  descr ibed  in our p rev ious  pape r  [1]. 

Hypoprote inemia  accompanied  by hypoalbuminemia and 
by a marked  inc rease  in the a -  and T-globulin f rac t ions  was 
obse rved  in this group (see Table 1 and Fig. la) .  

In the r a t s  of group 2 with exper imenta l  g lomeru loneph-  
r i t i s  and rece iv ing  prednisolone,  cl inical  signs of the d isease  
were  found in only four  of the twelve animals :  azotemia ,  hy-  
popro te inemia  (one animal  had edema and marked  changes in 
the s e rum prote in  f rac t ions  s i m i l a r  to those in group 1; 
see Fig. 1). 

In the remain ing  eight an imals  of this group the d i sease  
was accompanied by min imal  clinical mani fes ta t ions :  slight 
p ro te inur i a  (from t r a c e s  to 0.83%), modera t e  azo temia  (59.5 
• mg%), and absence  of edema.  

The histologic changes in the kidneys of the group 2 r a t s  
l ikewise were  ve ry  slight (Fig. 2b), apar t  f r o m  in the 4 ra t s  
mentioned above in which the p ic ture  of in t racap i l l a ry  nephr i t i s  
was welldefined,  just as it was in the an imals  of group 1 (Fig. 2a). 

The total p ro te in  level  of these  8 r a t s  of group 2 was nea r  to normal ,  and the i r  s e r u m  prote in  f r a c -  
t ions cor responded  to the normal  pa t t e rn .  Compar i son  between these  indices and those for  group 1 showed 
a s ta t i s t ica l ly  significant d i f ference (see Table  1 and Fig.  1). 

The r e su l t s  show that the development  of exper imenta l  g lomerulonephr i t i s  is accompanied  by h y p e r -  
tension, hypoprote inemia,  hypoalbuminemia,  and by an inc rease  in the fl-globulin and T-globulin f ract ions ,  
co r r e l a t ed  with the seve r i ty  of the clinical  p ic ture  of g lomerulonephr i t i s  and the morphological  changes.  

Adminis t ra t ion  of prednisolone in the ea r ly  stage of exper imenta l  g lomerulonephr i t i s  cons iderably  
improved  the genera l  s tate  of mos t  an imals  and had a posi t ive effect  on the total  pro te in  level  and the c o m -  
posi t ion of the s e r u m  prote in  f rac t ions ,  which were  close to no rma l .  

Evidently, as noted p rev ious ly  [8], prednisolone has a beneficial  action on immunobiological  p r o c e s s e s  
in the body, suppress ing  autoantibody format ion;  the absence  of effect  of prednisolone in 4 an imals  of group 
2 may  be explained by individual d i f fe rences  between an imals  , by the i r  inc reased  react ivi ty ,  and, poss ibly ,  
by the inadequate dose of prednisolone in that pa r t i cu l a r  case .  

The r e su l t s  obtained a re  in a g r e e m e n t  with data in the l i t e r a tu re  concerning changes in the s e r u m  
prote in  f rac t ions  of r a t s  with exper imenta l  cytotoxic nephr i t i s  [4]. 

144 



Fig. 2. Changes in kidneys in autoimmune glomeruloneph-  
r i t i s ,  a) Severe in t racapi l lary  glomerulonephri t i s  in un- 
t rea ted  ra ts ;  b) minimal changes in the g lomerul i  of ra ts  
t rea ted  with prednisolone.  Hematoxylin-eosin,  500 • 
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