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Anti lymphocytic  globulin was  found to have an acce le ra t ing  action on exper imenta l  (casein} 
amyloidos is  in expe r imen t s  on C57BL male  mice.  The omiss ion  of the p reamylo id  phase  and 
the rapid development of amylo idos is  under  the influence of ant i lymphocyt ic  globulin a r e  ex-  
plained f rom the standpoint of T e i l u m ' s  theory of amyloid  production,  according to which 
amylo idos is  is  the resu l t  of derangement  of the pro te in-synthes iz ing  function of the re t i cu lo-  
endothelial  sys tem.  

The f requency of amylo idos i s  and the sever i ty  of i ts  p rognos i s  explain the pe r s i s t en t  s ea rch  for  methods 
of t rea t ing  this complaint.  Informat ion regarding the role  of t r ans fo rma t ion  of cel ls  of the re t i cu lo -endo-  
thelial  sys tem and the role  of immune reac t ions  in amyloidos is  account for  a t tempts  to study the action of 
substances  with an affinity for  re t iculo-endothel ia l  cel ls  and with the action of immunodepre s san t s  on the 
course  of amyloidosis .  Most invest igat ions on this subject have been concerned with the action of gluco-  
cort icoids,  but the i r  r esu l t s ,  l ike those obtained in the study of the effect  of cytos ta t ics  on developing 
amyloidosis ,  a re  cont rad ic tory  [1, 2, 13, 14, 17-19, 22, 23, 25]. The few published r e p o r t s  of the inhibi-  
to ry  action of compounds of the 4-aminoquinol ine s e r i e s  on amyloid  product ion have suggested that these  
subs tances  can be r ecommended  for  the clinical t r ea tmen t  of amylo idos i s  [3, 4, 5, 17]. 

Regarding the effect  of  ant i lymphocyt ic  s e rum,  now considered  to be one of the most  powerful  immuno-  
depress ive  agents,  on the course  of amylo idos is  no definite conclusions about i t s  c h a r a c t e r  can be drawn 
f rom the few r e p o r t s  which have been published [10, 21]. 

This  pape r  desc r ibes  an a t tempt  to a s s e s s  the deta i ls  of the course  of exper imenta l  casein  amyloidos is  
as  affected by the s imul taneous  injection of ant imouse ant i lymphocyt ic  globulin (ALG). 

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

The ALG p repa ra t ion  consis ted of a solution of globulin isola ted by salt  f ract ionat ion f r o m  the s e r u m  
of a horse  immunized  with lymphocytes  f rom the spleen and thymus of noninbred mice.  The s e r u m  was ad-  
sorbed  repea ted ly  with mouse e ry th rocy te s  until all  hemagglut inins  had d isappeared .  The t i t e r  of the 5% 
globulin solution in the lymphagglutination tes t  was  1:640 and in the cytotoxic tes t  1:1280 (the p repa ra t ion  
was  made up in the l abora to ry  of immunology,  Moscow Resea r ch  Insti tute of Epidemiology and Microbiology 
Minis t ry  of Health of the RSFSR). 

Expe r imen t s  w e r e  ca r r i ed  out on male  C57BL mice.  The antigen was  a 5% solution of sodium c a s e i -  
nate. Mice of the exper imenta l  group (ten animals) rece ived  0.5 ml sodium case ina te  solution by daily sub-  
cutaneous inject ion (six t imes  a week) and at the same  t ime they rece ived  ALG by in t raper i tonea l  injection 
in a dose equalivalent  to 6 mg pro te in  (0.3 ml p e r  injection). 
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Fig. 1. Changes in spleen and l iver  of control (a, b) 
and experimental  (c, d) animals on 45th day of exper i -  
ment: a) "sago n spleen; b) amyloid in vesse l  wall in 
the portal  t rac t  of the liver;  c) " lardaceous"  spleen; 
d) accumulation of amyloid in vessel  wall in the portal  
t rac t  and in sinusoids of the l iver.  I-Iematoxylin-eosin. 
Magnification in a and c, 100 x; in b and d 250 x. 

Mice which received sodium caseinate only (ten animals) formed the control group. These animals 
were sacr i f iced by decapitation after  25, 35, and 45 days. The spleen, lymph glands, l iver,  and kidneys 
were studied by histological,  histochemical,  and luminescent  methods, enabling t ransformat ion of the 
ret iculo-endothelial  cells and amyloid to be detected. The degree of amyloidosis  of the spleen was de te r -  
mined by a s t e reomet r i c  method using an ocular  measur ing  grid. The resul ts  were  calculated in relative 
percentages .  

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

After  25 days some obli teration of the normal  s t ructura l  pat tern  was observed in the spleen and 
lymph glands as the result  of marked prol i ferat ion of ret iculo-endothelial  cells, including many p lasma 
cells. In the per iphera l  par t s  of single follicles of the spleen, deposits  of amyloid mater ia l  could be seen. 
Prol i fera t ion of the Kupffer cells  was present  in the liver.  Amyloid was absent in the l iver  and kidneys. 

At these same t imes,  there  was a marked decrease  in the number of cells in the spleen and lymph 
glands of the experimental  group of animals,  and only small  groups of monocytes were  present  in the cen-  
t ra l  zones of the follicles. Pro l i fera t ion  of the Kupffer cells of the l iver  was absent. In the per iphera l  
zones of the spleen follicles there were  considerable deposits  of amyloid, while in the kidneys amyloid was 
found in the int ima of the a r te r ies ,  mainly in the medulla. 

After  35 days the re t i cu locy te -p lasma cell t ransformat ion  was c lear ly  defined as before in the spleen 
and lymph glands of the control animals,  while prol i ferat ion of the Kupffer cells was present  in the liver. 
Accumulation of amyloid in the per iphera l  zones of the spleen follicles had the appearance of a narrow 
girdle, while amyloid was also found in the intima of the reneal  medulla. 

In the animals of the experimental  group at these same t imes masses  of amyloid occupied the pe r i -  
pheral  zones of the spleen follicles and were  also visible as individual aggregations in the red pulp also. 
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TABLE i. Intensi ty 
of Amyloidosis  of the 
Spleen in Exper i -  
mental  and Control 
Animals  (relat ive 
percentages)  

Intensity of 
Time of amyloidosis 
experi- ment (in of the spleen 
days) control experi- 

ani- mental 
mats I ani- 

mals 

1 
25 4 [ 10 
35 6,5 [ 19,4 
45 19,1 32,1 

In the kidneys amyloid  was deposited both in the in t ima of the cor t ica l  and 
medul la ry  a r t e r i e s  and frequently also in the cap i l l a ry  loops of the glomerul i .  

Af ter  45 days m a s s e s  of amyloid occupied only the pe r iphe ra l  zones of 
the fol l ic les  in the spleen of the control  an imals  ("sago" s p l e e n - F i g ,  la).  
Re t i cu locy te -p l a sma  cell  t r ans fo rma t ion  was  c lea r ly  p resen t  both in the r e s i -  
dual cen t ra l  zones of the fol l ic les  and in the red  pulp. In the kidneys amyloid  
was  p resen t  in the in t ima of the cor t ica l  and medul la ry  a r t e r i e s  and also in 
single cap i i l a r ies  of cer ta in  g lomerul i ,  while in the l ive r  it was  found in the 
v e s s e l s  of the por ta l  t r a c t s  (Fig. lb). 

At these  s ame  t imes  amyloid in the spleen of the exper imenta l  group of 
an imals  occupied both the fol l ic les  and the red  pulp (" la rdaceous"  s p l e e n -  
Fig. lc) ,  and sma l l  c lus t e r s  of cel ls  were  p resen t  in the cen t ra l  zones  of indi-  
vidual fol l icles.  Much amyloid was p resen t  in the in t ima of the a r t e r i e s ,  the 
a r t e r i a l s ,  and the capi l la ry  loops of most  g lomerul i ,  In the l i ve r  amyloid  was  
found not only in the blood v e s s e l s  of the por ta l  t r acks ,  but also in the sinusoids 
(Fig. id). 

The results of the stereometric investigation demonstrate the high degree of amyloidosis of the spleen 
in the exper imenta l  an imals  rece iv ing  sodium caseinate  and ALG by compar i son  with the control  an imals  
at all t imes  of the exper iment  (Table 1). 

The analys is  of these  exper imenta l  r e su l t s  showed that morphological  changes in the o rgans  of the 
control  an imals  re f lec t  the two success ive  phases  of exper imenta l  amylo idos is  desc r ibed  by Tei lum [23, 24]: 
marked  p ro l i fe ra t ion  and p lasmat iza t ion  of the re t iculo-endothel ia l  sy s t em in the ea r ly  s tages  of the ex p e r i -  
ment (the p r eamylo id  stage),  evidence of a high intensi ty of the p ro te in -syn thes iz ing  and, in pa r t i cu la r ,  the 
ant ibody-forming functions, followed by accumulat ion of amyloid  success ive ly  in the spleen, kidneys, and 
l ive r  (the amyloid  stage),  accompanied  by  a dec rease  in the number  of re t icu locytes  and p l a s m a  cel ls  in the 
lymphoid organs .  

In the exper imenta l  an imals  that r ece ived  ALG as  well  as  sodium caseinate  the morphology of the 
p r eamylo id  s tage was  absent.  The ear ly  and m a s s i v e  deposition of amyloid  in the spleen, kidneys,  and 
l ive r  took place  against  the background of a marked  dec rea se  in the number  of cel ls  of the re t i cu lo -endo-  
thel ial  sys tem.  ALG thus acce le ra t ed  the onset  of expe r imen ta l  amylo idos i s  considerably.  

The mechan i sm of the acce le ra t ing  action of ALG in amylo idos i s  is not absolutely c lear ,  although 
the re  is  no doubt about i ts  genera l  immunodepres s ive  effect. On the one hand, in the explanation of this 
mechan i sm it is essent ia l  not to lose sight of the few r e p o r t s  which have been published on the role  of 
ce l lu lar  immunity  in amylo idos is  and, in pa r t i cu la r ,  the r e su l t s  of expe r imen t s  in which amylo idos is  was  
t r a n s f e r r e d  by immune  cel ls  [9, 21], on the reproduct ion of amylo idos is  in cell  cu l tures  [6, 11], o b s e r v a -  
t ions on pat ients  with amylo idos is  including the study of the b l a s t - t r a n s f o r m a t i o n  reac t ion  to injection of 
amyloid as an antigen [16], and the hypothesis  [10] that immune to le rance  to the specif ic  immunogen (casein) 
may a r i se ;  on the o ther  hand, it must  not be forgotten that s ta tes  accompanied  by inhibition of smal l  ( im- 
mune) lymphocytes  (such as thymectomy,  whole-body i r radia t ion ,  t r ea tmen t  with ant imetaboli tes)  lead to 
the acce le ra t ion  of amylo idos is  [7, t2 ,  13]. An in teres t ing  pape r  has been publ ished by Kozlowski and 
Hrabowska  [15] on the acce le ra t ion  of e x p e r i m e n t s / a m y l o i d o s i s  during adminis t ra t ion  of ant ibiot ics  (actino- 
mycin 13), which is  evidently due to an i nc r ea se  in the quantity of breakdown products  of nuc lea r  protein.  
At the same  t ime,  the undoubted omiss ion  of the p reamylo id  phase  and the rapid  development  of amyloidos is  
under  the influence of ALG can be explained sufficiently well  f rom the standpoint of T e i l u m ' s  theory of 
amyloid  production, according to which amyloidos is  is  the resu l t  of a derangement  of the p ro t e in - syn th e s i z -  
ing function of the re t icu lo-endothel ia l  sys tem.  
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