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In expe r imen t s  on C57BL mice  the control  an imals  rece ived  sodium case ina te  and the ex-  
pe r imen ta l  group rece ived  sodium case ina te  toge ther  with imuran  (azathioprine).  Amyloid 
fo rma t ion  was sharp ly  acce l e r a t ed  in the exper imen ta l  an imals ,  espec ia l ly  in the late  pe-  
riod of the exper imen t  (45 days).  The s eve r i t y  of the amylo idos i s  in the spleen, e s t imated  
s t e r e o m e t r i c a l l y ,  was signif icantly higher in the exper imen ta l  than in the control  mice .  The 
acce l e r a t i ng  effect  of imuran  is probably  due to d is turbance  and dis tor t ion of globulin syn-  
thes i s  as  a r e su l t  of inhibition of p ro l i f e ra t ion  of cel ls  of the ret iculoendothel ial  s y s t e m  re -  
sponsible  for  this synthes is .  

Evidence of the role  of immune reac t ions  and t r a n s f o r m a t i o n  of ce l l s  of the re t iculoendothel ia l  sy s -  
t em in amyloidos is  have led to a t t empts  to study the cour se  of expe r imen ta l  amylo idos is  under  the influence 
of var ious  immunodep re s san t s  and drugs with affinity for  ret iculoendothel ial  cel ls .  

Several  pape r s  have been published on the effect  of co r t i cos t e ro ids  [1, 5, 8, 14], ant i lymphocyt ic  se -  
rum [6, 11, 13], and 4-aminoquinol ines  [5, 10] on amylo idos i s .  In format ion  on the effect  of cytosta t ic  drugs 
onamylo idos i s  is s c a r c e  and cont rad ic tory :  some worke r s  desc r ibe  the i r  inhibitory act ion [9, 10, 12], o thers  
the i r  acce l e ra t ing  effect  on the development  of amylo idos i s  [8, 15, 16]. 

In this inves t igat ion the cour se  of expe r imen ta l  amylo idos i swas  studied in an imals  receiving imuran  
(azathioprine).  

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

Exper imen t s  were  c a r r i e d  out on 40 male  C57BL mice  with a mean  weight of 18-20 g. Mice of the 
control  group (25) rece ived  a 5% solution of sodium case inate ,  injected subcutaneously six t imes  a week, as 
the antigen. Mice of the exper imen ta l  group (15) rece ived  imuran  in a dose of 2 mg by mouth at the s a m e  
t ime  as the sodium case ina te .  

The an imals  were  decapitated 25 and 45 days l a te r .  The blood s e r u m  pro te ins  were  invest igated by 
b iochemica l  methods (e lec t rophores i s  on paper) .  The spleen, lymph glands, kidneys,  and l i ve r  were  inves-  
t igated by h is tochemica l  methods.  The s eve r i t y  of amylo idos i s  of the spleen was de te rmined  s t e r e o m e t -  
r ical ly ,  using an ocu la r  measu r ing  grid.  The resu l t s ,  calculated as re la t ive  pe rcen tages ,  were  subjected 
to s ta t i s t i ca l  ana lys i s ,  using Student 's  coeff icient  [7]. 

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

Biochemical  invest igat ion of the blood s e r u m  pro te ins  of the control  an imals  25 days a f t e r  the begin-  
ning of the expe r imen t  r evea led  dyspro te inemia :  a dec r ea se  in the a lbumin level  with a smal l  inc rease  in 
the fl and T globulins.  A s i m i l a r  type o fdysp ro t e inemia  was found in the exper imen ta l  an imals  also.  
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Fig. 1. Changes in spleen of control (a) and experimental  (b) 
animals  25 days af ter  injection of sodium caseinate:  a) prol i f-  
era t ion of reticuloendothelial cells in the red pulp and in the 
marginal  zone of the follicles; b) giant cells among prol i ferat ing 
reticuloendothelial  elements of the splenic pulp. Hematoxylin- 
eosin, 250 x. 

Histological investigation revealed prol i ferat ion of the endothelium of the sinuses and of the ret iculum 
cells  of the marginal  zone of the follicles and of their  germinal  centers  in the spleen and lymph glands of 
the control animals (Fig. la). Foci of deposition of amyloid mater ia l  were seen in the per ipheral  zones of 
isolated splenic foll icles of two animals.  Amyloid also was found in the intima of a r t e r i e s  in the renal me-  
dulla. Only prol i fera t ion of the Kupffer cells could be distinguished in the l iver .  

At the same t imes the morphological  changes in the organs of the experimental  animals were s imi la r  
to those in the control group. In the spleen and lymph glands, however, there were many macrophages  
among the prol iferat ing reticuloendothelial cel ls  (Fig. lb). Amyloid was found in the spleen of two animals:  
in one as small deposits, but  in the other as mass ive  deposits in the per ipheral  zone of the foll icles.  

The cha rac te r  of the dysproteinemia was modified somewhat 45 days af ter  the beginning of the exper-  
iment: the a 2 globulin level was higher in the mice of the control group, the fl globulin concentrat ion was 
increased as before,  but in the animals of the experimental  group the T globulin concentrat ion was lowered. 

Histological investigation revealed deposits of amyloid in the spleen of the control  animals which dis- 
placed the per ipheral  zones of the follicles,  while in the intact portions of the follicles and in the red pulp 
re t icu locyte-p lasma cell t ransformat ion  was c lear ly  visible as before (Fig. 2a). Amyloid was found in the 
kidneys in the intima of the medullary a r te r ies ,  while in the l iver  it was seen in the blood vessels  of the 
porta} t rac ts .  

At these same t imes amyloid completely replaced many of the follicles in the spleen of the experi-  
mental animals and deposits of it could also be seen in the red pulp (Fig. 2b). Masses  of amyloid in the 
kidneys we~'e visible in the i_ntima of the a r t e r i e s  and s t roma of the medulla, and also in the capi l la ry loops  
of the glomeruli ;  in the l iver  they were visible in the vessels  of the portal  t rac ts  and along the course  of 
some sinusoids. The intensity of amyloidosis  of the spleen in the experimental  animals,  calculated s te reo-  
metr ical ly ,  was significantly higher than in the control group. For  the 25th day of the experiment (five con- 
trol  and five experimental  mice ) t = 3.54 and for  the 45th day (20 control and 10 experimental  mice) t = 3.3; 
the difference between the experimental  and control values in both cases  was thus s tat is t ical ly significant. 

It can be concluded f rom the results  of the biochemical  tes ts  in the control  and experimental  groups 
that there is no significant difference in the cha rac te r  of the dysproteinemia in the animals of these groups 
that can be regarded as typical of experimental  amyloidosis  (a decrease  in the albumin concentrat ion and 
an increase  in the globulin fractions).  

The resul ts  indicating acce lera t ion  of the development of amyloidosis  in animals receiving imuran 
can be represented  as follows: imuran re ta rds  and inhibits prol i fera t ion of the p lasma cells  and disturbs 
RNA synthesis  in their  nuclei [2, 17]. After administrat ion of antimetabolites,  cor t icos teroids ,  actinomycin, 
and folic acid antagonists necros is  and disintegration of lymphoid t issue and acce le ra t ion  of amylotdosis  
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Fig. 2. Changes in the spleen of the control  (a) and exper imen-  
tal  (b) animals  40 days af te r  injection of sodium caseinate:  a) 
amyloid deposits in per iphera l  zones of splenic fol l ic les  coupled 
with re t i cu locy te -p lasma cell  t ransformat ion;  b) mass ive  depos- 
its of amyloid in foll icles and red pulp of the spleen. Hematoxy-  
l in-eosin,  100 x. 

have been found [16]. Marked ka ryo r rhex i s  and fea tures  of acidophilic degenerat ion of cel ls  of the re t iculo-  
endothelial system, accompanied by a more  intensive deposition of amyloid in the spleen, l iver ,  and kidneys 
have also been observed [18] in mice receiving casein  and act inomycin D, whose effect  on cel ls  of the r e t i c -  
uloendothelial sys tem is s imi la r  to that of ant imetaboli tes .  Destruction, disintegration,  and changes in the 
metabol i sm of the cel ls  of the ret iculoendothelial  sys tem are  evidently the cause of disturbance of in t ra-  
ce l lu lar  prote in  synthesis  and of the acce lera t ing  effect  of imuran on amyloidosis .  The effect  of the cyto-  
static can evidently be reduced to prevent ion of the normal  immune response  to antigenic (casein) s t imula-  
tion, re f lec ted  morphological ly in suppress ion of re t i cu locy te -p lasma cell  t r ans fo rmat ion  of the re t iculo-  
endothelium. The suppress ion  of pro l i fe ra t ion  of the cel ls  responsible  for  globulin synthesis  leads to the 
exhaustion and, perhaps,  the dis tor t ion of this synthesis ,  with the resul t  that the development of amyloidosis  
is acce lera ted .  
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