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Suppress ion of Adjuvant Arthritis by Estrone in 
Adrenalectomized and Ovariectomized Rats 

I t  h a s  b e e n  d e m o n s t r a t e d  in  a p r e v i o u s  work  t t h a t  
t r e a t m e n t  w i t h  e s t r one  i nh ib i t s  t h e  d e v e l o p m e n t  of ad-  
j u v a n t  a r t h r i t i s  in  i n t a c t  r a t s  a n d  g r ea t l y  ame l io ra t e s  t h e  
s y m p t o m s  of t he  disease  a l r e ady  deve loped  before  e s t rone  
t r e a t m e n t .  I n  o rde r  to  e luc ida t e  t h e  m e c h a n i s m  m e d i a t i n g  
th i s  e s t rone  effect,  we h a v e  s t ud i ed  t he  inf luence  of th i s  
h o r m o n e  on  a d j u v a n t  a r t h r i t i s  in  r a t s  a f t e r  a d r e n a l e c t o m y  
a n d / o r  o v a r i e c t o m y .  I t  h a s  been  e s t ab l i shed  t h a t  e s t rogens  
m a y  s t i m u l a t e  t h e  p r o d u c t i o n  of g lucocor t i cos te ro ids  in  
m a n  * as well  as  in  t h e  r a t  ~. T he  e s t r ogen - i nduced  in f luence  
on  a d j u v a n t  a r t h r i t i s  could  t h u s  be  a t t r i b u t e d  t o  in-  
c reased  g lucocor t i cos te ro id  secre t ion .  T h e  ef fec t  cou ld  
also be  in f luenced  b y  cyclic v a r i a t i o n s  in  e n d o g e n o u s  
es t rogens .  I n  t he  p r e s e n t  e x p e r i m e n t s  these  poss ib le  
m e c h a n i s m s  h a v e  been  exc luded  b y  p r eced ing  b i l a t e r a l  
a d r e n a l e c t o m y  or o v a r i e c t o m y .  One  g roup  w i t h  e x t i r p a -  
t i on  of b o t h  ad rena l s  a n d  ovar ies  is i nc luded  to  exc lude  
c o m p l e t e l y  the  p resence  of e n d o g e n o u s  es t rogens .  A n  a t -  
t e m p t  was also m a d e  to  s t u d y  t h e  h o r m o n a l  effect  in  
h y p o p h y s e c t o m i z e d t s  ra.  

F e m a l e  S p r a q u e - D a w l e y  r a t s  we igh ing  160-180 g were  
used. A r t h r i t i s  was  i nduced  b y  i n j e c t i n g  0.6 m g  of h e a t -  
ki l led dr ied  2~¢ycobacterium phlei in  0.1 m l  of pa r a f f i n  oil 
i n to  t he  lef t  h i n d  foot  pad .  D e v e l o p m e n t  of a r t h r i t i s  was  
o b s e r v e d  da i ly  a n d  t he  degree  of a r t h r i t i s  was  scored 
macroscop ica l ly  as desc r ibed  p rev ious ly  ~ w i t h  t he  excep-  
t i on  t h a t  t he  i n j ec t ed  foo t  was exc luded  f rom t he  resul ts ,  
s ince t h e  r e a c t i o n  a t  t h e  i n j e c t i o n  s i te  does  n o t  neces-  
sar i ly  h a v e  t h e  s a m e  s igni f icance  as d i s s e m i n a t e d  a r t h r i -  
t is  a. M a x i m u m  score is t h u s  80/ra t .  R e m o v a l  of t h e  endo-  
c r ines  was  p e r f o r m e d  accord ing  to  D'AMOUR a n d  BLOOD ~ 
in  c o m b i n e d  n e m b u t a l - e t h e r - a n a e s t h e s i a ,  2 -3  weeks  p r io r  
to  b e g i n n i n g  t h e  e s t rone  t r e a t m e n t .  A d r e n a l e c t o m i z e d  
a n i m a l s  were  m a i n t a i n e d  on  s.c. i n j ec t ions  of desoxy-  
co r t i cos t e rone  ace ta t e ,  1.0 m g / r a t  g iven  in  1.0 m l  of  
sesame oil, twice  pe r  week.  E s t r o n e  (k ind ly  suppl ied  b y  
Messrs.  N. V. Organon ,  Oss, N e t h e r l a n d s )  was  a d m i n i s -  
t e red  s.c. in  a dose  of 1.0 r a g / r a t  in  1.0 ml  of sesame  oil 
twice  a week. The  con t ro l  a n i m a l s  were  t r e a t e d  w i t h  
sesame oil. 

The  supp re s s ing  effect  of e s t rone  on  a d j u v a n t  a r t h r i t i s  
was  of s imi la r  degree  in  all  4 g roups  s tudied ,  t h a t  is, in  

. i n t a c t  r a t s  a n d  in r a t s  a f t e r  a d r e n a l e c t o m y  or o v a r i e c t o m y  
or b o t h .  The re fo re  on ly  t h e  resu l t s  of 2 g roups  are  
g r aph i ca l l y  p r e s e n t e d  (Figures  1 a n d  2). 
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I t  was  ou r  pu rpose  to r e p e a t  the  e x p e r i m e n t  on  h y p o -  
p h y s e c t o m i z e d  an imals ,  b u t  t h e y  could  n o t  w i t h s t a n d  t h e  
e s t rone  t r e a t m e n t ;  m o s t  of t hose  t r e a t e d  w i t h  t h e  
h o r m o n e  h a d  a l r eady  s u c c u m b e d  before  t h e  i n j e c t i o n  of 
a d j u v a n t .  T h e  se same  oil t r e a t e d  hypophysectonf i zed  r a t s  
e n d u r e d  t he  a r t h r i t i s  a l m o s t  in  a n o r m a l  way.  F igu re  3 
shows  t h a t  a cons ide rab l e  m i l d e r  disease  deve loped  in 
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Figs. 1 and 2. Effect of estrone on the development of adjuvant 
arthritis in intact rats and in rats after adrenaleetomy and ovari- 

ectomy. Each curve is based on observation of 9-12 rats. 
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Fig. 3. Development of adjuvant arthritis in hypophyscctomized 
rats. The group included 8 animals, of which 3 died, on the 14th, 
24th and 25th days, respectively, after the adjuvant injection. The 

group of intact control animals consisted of 11 rats. 
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these animals as in intact  control rats. This obserVation, 
although not directly relevant  to the present subject, is 
mentioned, since it  must be considered paradoxical. I t  
might have been expected that  ad juvant  arthritis in 
hypophysectomized rats would develop more severely 
than normally, due to the decreased production of gtuco- 
corticosteroids. That  the opposite result was obtained 
can perhaps be correlated to the observation of TAUBEN- 
HAUS and AMROMIN ~ tha t  hypophysectomized rats fail 
to develop significant amounts of granulation tissue in 
response to turpentine. They associated the phenotnenon 
with lack of pi tui tary growth hormone. 

The above observations, indicating tha t  the suppressing 
effect of estrone on ad juvant  arthritis is not  dependent 
on the presence of adrenals or ovaries, establish that  this 
result can be considered to be the direct effect of estrone 
or of its metabolites. This conclusion, however, does not 
explain whether the effect of estrone is based on its anti- 
inflammatory propertiesL or on its possible immuno- 
logically suppressing effect 8, or on something else. 

Zusammen[assung. Die Adjuvans-Arthri t is  konnte 
durch 0strontherapie  gehemmt werden auf gleiche Weise 
bei intakten Rat ten  wie bei Rat ten  nach bilateraler 
Adrenalektomie, Ovariektomie oder nach Adrenal- and 
Ovariektomie. Bei hypophysektomierten Tieren (ohne 
0strontaherapie) war das Krankheitsbild bedeutend 
milder als bei intaken Kontrollrat ten.  
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Experimental Amylotdosis and Renal Disease 

The numerous investigations on the pathogenesis of 
experimentally induced or spontaneous amyloidosis of 
laboratory animals have clearly failed so fax to indicate 
a common origin of the infiltrative process. Several recent 
reviews on amyloidosis have summarized the present 
knowledge of the disease and indicated a few valuable 
hypotheses on the pathogenesis 1-4. 

The chemical, histochemical and electron-microscopic 
investigations of the composition and structure of the 
amyloid substance 5,~ have given a fairly complete picture 
of the mechanism of amyloid deposition, although they 
did not reveal the initial primary factors which bring 
about the build-up of amyloid. 

Immunological  studies carried out  in recent years ~,s 
have ruIed out the participation of a classical immune 
reaction leading to the formation of casein-induced 
amyloidosis in rabbits and mice; neither has an auto- 
immune process been demonstrated as a cause of amy- 
loidosis 9. 

The data  of TEILUM 10 and BATTAGLIA 11 give no definite 
answer about  the cellular or extracellutar origin of amy- 
loid. Indeed, the presence of reticuloendothelial cells and 
their dynamic, phagocytic and possibly secretory act ivi ty  
ill locations of amyloid infiltration or formation may well 
have nothing to do with the production of amyloid but 
may simply represent a normal defence mechanism to 
eliminate the amyloidogenic materiM probably derived 
from elsewhere. 

T h e  different techniques employed to induce amyloi- 
dosis in laboratory animals and the remarkable species 
differences to amyloidogenic t rea tment  demonstrate 
additionally that,  if there is a common etiological factor, 
it has not  yet  been recognized. 

We may thus ask whether there is any evident patho- 
logical alteration which constantly accompanies the pre- 
amyloidotic and the amyloidotic state, and which could 
help us to recognize a common primary pathogenetic 
mechanism in experimental amyloidosis. 

I t  is the purpose of this communication to submit the 
hypothesis tha t  renal damage might  be a possible primary 
cause of amyloidosis in laboratory animals, and to give 
some experimental  evidence for this hypothesis. 

This consideration is based on numerous data  from the 
literature and on observations in casein-induced 8 amy- 
loidosis in mice and in amyloidosis observed in adult  
thymectomized mice x~. An extremely severe glomerulo- 
nephritis or renal sclerosis is consistently found in casein- 
induced amytoidosis in mice. Additionedly, the high 
frequency of amyloidosis in some strains of inbred mice 
which develop spontaneous glomerulonephritis a8-1~ is 
strongly in favour of this hypothesis 

On the basis of the former findings s,~, and to test  the 
hypothesis tha t  amyloid deposition depends at  least 
partially on the actual functional conditions of the 
kidneys of the experimental  animals used, the following 
experiments were performed. 
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