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Experimental  Arthritis  in the Rabbit Induced by 

Acute  and chronic  synovi t i s  has  been produced  in 
rabbi ts  following the  in t raar t icu la r  in jec t ion  of s t repto-  
lysin S (SLS) ; bu t  none of the  o ther  ext racel lu lar  p roducts  
tes ted  (s treptolysin O, desoxyribonuclease,  proteinase,  
s t reptokinase,  e ry throgenic  toxin) had  such an effect 1. 
More recent ly  i t  has  been repor ted  t h a t  severe ar thr i t i s  
developed in rabbi t s  fol lowing in t raar t icu la r  in ject ions  of 
group A s t reptococcal  sonicates.  The  ac t ive  f rac t ion in 
t he  sonicates  responsible for t he  in i t ia t ion of t he  a r t i cu la r  
lesions was repor ted  to be the  cell-wall  of the  s t rep to-  
cocci 2. The  results  p resen ted  herein  demons t r a t e  the  
deve lopmen t  of acu te  and chronic synovi t is  in rabbi ts  
following the  in t raa r t i cu la r  admin i s t r a t ion  of group A 
s t reptococcal  ex t race l ln lar  products  (SEP) ; the  S E P  em- 
p loyed  did no t  con ta in  SLS.  

S E P  was k ind ly  supplied by  Dr.  T.  N.  HARRIS f rom 
the  Chi ldren 's  Hospi tM of Phi ladelphia .  I t  was der ived  
f rom a t y p e  4 s t reptococcus  grown in a chemosta t ,  and 
conta ined  14 ant igens as de te rmined  immunoe lec t ropho-  
re t ical ly  ~,4. E igh teen  rabbi ts  were in jec ted  in t raar t icu-  
lar ly  wi th  5-20 mg  SEP.  Seven  rabbi ts  dy ing  wi th in  the  
first  2 days  of in ject ion had acute  synovi t i s  charac te r ized  
by  a h e a v y  i n f l ammato ry  inf i l t ra t ion  ma in ly  composed  
of neut rophi l ic  granulocytes  wi th  a va ry ing  a d m i x t u r e  of 
h is t iocytes  and tymphocytes .  The  synovia l  cells were 
swollen or  necrotic.  Foca l ly  a mode ra t e  to  h e a v y  fibrinous 
deposi ts  over l ied the  denuded  connec t ive  t issue (Figure 1). 

Seven animals  sacrificed 7 days  fol lowing the  in jec t ion  
had  subacute  synovit is ,  t he  inf i l t ra t ion being composed 
of an a d m i x t u r e  of mono-  and po lymorphonuc lea r s  wi th  
a modera te  n u m b e r  of p lasma cells. The  synovia l  l ining 
cells were low to  h igh  cuboidal ,  occasional ly mul t i l ayered  
(Figure 2) w i th  mi ld  mi to t i c  ac t iv i ty .  

F o u r  animaIs  sacrificed on the  twen ty - fou r th  d a y  had  
s imilar  lesions b u t  g ranulocytes  were scarce wi th in  t he  
inf i l t ra te  (Figure 3). Cul ture  t aken  f rom knee joints  of all 
animals  were sterile. A f rac t ion of pos i t ive ly  charged 
ant igens  der ived f rom S E P  by  c h r o m a t o g r a p h y  on 
D E A E - s e p h a d e x  also induced arthri t is ,  this  f rac t ion con- 
ta ined  only 5 ant igens  and was found to possess all t he  
enzymat i c  ac t i v i t y  of t he  whole S E P  prepara t ion  ~. 
Cardiac,  hepa t ic  and pa raa r t i cu la r  i n f l a m m a t o r y  lesions 
ident ical  wi th  those  descr ibed prev ious ly  4 were seen in 
animals  in jec ted  wi th  S E P  or its D E A E - s e p h a d e x  frac- 
tion. Sera of all rabbi ts  showed a s teep rise of serum 

Group A Streptococcal  Products  

glu tamic  oxaloacet ic  t ransaminase  and  sorbi tol  dehydro-  
genase 18-24 h fol lowing admin is t ra t ion  as shown pre- 
v iously  4. 

Of 4 rabbi ts  in jec ted  in t raa r t i cu la r ly  wi th  10 mg of 
S E P  hea ted  to  100 °C for 30 rain, 3 showed normal  synovia  
on the  seven th  day,  1 an imal  had  min ima l  subacute  in- 
f l ammat ion .  Animals  in jec ted  wi th  25 mg of h u m a n  serum 
a lbumin  had  normal  synov ia  10 days  fol lowing in jec t ion  
(Figure 4). Rabb i t s  in jec ted  in t raa r t i cu la r ly  wi th  a t y p e  
12 s t reptococcal  sonicate  conta in ing  10 mg  of prote in  and 
100 / ,g  of rhamnose  bu t  devoid  of SLS,  and sacrificed on 
the  t en th  day  following the  inject ion,  developed severe 
acu te  puru len t  necrot iz ing synovit is .  

The  results  indicate  t h a t  heat- labi le  group A s t repto-  
coccal  exo-products  (SEP)  and s t reptococcal  sonicates 
which  b o t h  did no t  con ta in  any  SLS,  induced severe 
ar thr i t i s  in t he  rabbi t .  Our  f indings differ f rom those  
described by  WEISSMANN et  at.1 who found t h a t  SLS  was 
the  only s t reptococcal  exo-products  capable  of in i t ia t ing  
ar thr i t i s  in the  rabbi t .  This  appa ren t  d iscrepancy cannot  
be expla ined unless one assumes t h a t  the  S E P  used con- 
ta ined  toxic  components  which were not  p resent  in any  
of t he  prepara t ions  used by  WEISSMANN et  al. 1. The  
na tu re  of t he  toxic  component(s)  p resent  in S E P  is no t  
known.  Since the  in t raar t icu la r  in jec t ion  of S E P  also 
caused cardiac,  d i aph ragma t i c  and  hepa t ic  lesions, i t  is 
possible t h a t  the  same toxic  fraction(s) also act  on the  
synovia l  membrane .  

I t  remains  to  be e luc ida ted  whe the r  S E P  ac t iv i ty  on 
the  synovia l  cells involves  damage  to lysosomes as has 
been shown for S L S  1. Since synovia l  t issue is known to 
be h ighly  reac t ive  to a va r i e t y  of noxious  agents,  e.g. 
xylene,  tu rpent ine ,  fo rma ldehyde"  and  to  bac ter ia l  muco-  
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Fig. 1. Acute fibrinous synovitis in a rabbit succumbing within the 
first day of an intraartieular injection of 5 mg of SEP. x 270. 

Fig. 2. Subacute synovitis in a rabbit killed 7 days following the 
intraartieular injection of 5 mg of SEP. Note the prominence of the 
synovial lining cells. × 450. 
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Fig. 3. Swollen synovial villous of a rabbit joint killed 20 days 
following intraarticular injection of 5 mg SEP. The villous is in- 
filtrated by predominantIy mononuclear inflammatory cells. The 
synovial lining cells are prominent. × 270. 

Fig. 4. Normal appearing synovia in a rabbit killed 7 days following 
an intraarticular injection of SEP heated to 100 °C. Note the delicate 
subsynovial connective tissue. × 270. 

po lysaccha r ides  *, t h e  ef fec t  of t h e  va r ious  s t r ep tococca l  
p r o d u c t s  (SLS,  son ica tes  a n d  S E P )  on  t he  synov ia l  
m e m b r a n e  are  b u t  1 e x a m p l e  of agen t s  capab le  of i n j u r i n g  
t h e  jo in ts .  T h e  se ra  of t h e  r a b b i t s  used d id  n o t  c o n t a i n  
a n y  d e t e c t a b l e  a n t i b o d i e s  r eac t ive  w i t h  S E P .  Thus ,  s ince  
t h e  f i r s t  s y n o v i a l  les ions b e c o m e  m a n i f e s t  as  ea r ly  as  16 h 
fo l lowing in jec t ion ,  t h e  poss ib i l i ty  t h a t  t h e  synov ia l  
a l t e r a t i o n s  are  due  to  a n  i m m u n e  response  shou ld  be  
cons ide red  on ly  to  be  excludedS.  

Zusammen/assung. I n t r a a r t i k u l A r e  I n j e k t i o n  y o n  S t rep -  
to lys in -S- f re ien  ex t raze l lu tAren  P r o d u k t e n  d e r  S t r e p t o -  
k o k k e n  G r u p p e  A v e r u r s a c h t  e ine zun/~chst aku te ,  in  der  
Folge  a b e r  s u b k u t a n e  Synovi t i s .  Die  V e r i i n d e r u n g e n  
g le ichen  denj  en igen  n a c h  Inj e k t i o n  v o n  S t rep to lo l l enson i -  
k a t e n ,  so dass  a n g e n o m m e n  wird,  ausser  S t r e p t o l y s i n  S 

b e d i n g e n  a u c h  a n d e r e  s t r e p t o k o k k a l e  F a k t o r e n  eine 
Ar th r i t i s .  
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Effect  of  A l l o x a n  D i a b e t e s  and Insu l in  A d m i n i s t r a t i o n  o n  the  Inc idence  of  P i t u i t a r y  N e c r o s i s  C a u s e d  
by  H e x a d i m e t h r i n e  B r o m i d e  in Rat s  

Accord ing  to  o b d u c t i o n  d a t a  necros is  of a n t e r i o r  
p i t u i t a r y  occurs  m o r e  f r e q u e n t l y  in  d i abe t i c  p a t i e n t s  1. As 
a d m i n i s t r a t i o n  of h e x a d i m e t h r i n e  b r o m i d e  to  r a t s  causes  
necros is  in  t h e  a n t e r i o r  lobe of t h e  p i t u i t a r y  g l and  ~-4, t h e  
poss ib i l i ty  arose  of s t u d y i n g  w h e t h e r  t h e  inc idence  a n d  
e x t e n t  of a d e n o h y p o p h y s i a l  necrosis  due  to  h e x a d i m e -  
t h r i n e  b r o m i d e  (HB) is modi f i ed  in r a t s  w i t h  a l l oxan  
d i a b e t e s  a n d  in t hose  in j ec t ed  w i t h  insul in .  

T h e  e x p e r i m e n t s  were  ca r r ied  o u t  on  female  a lb ino  r a t s  
of t he  s a m e  s t r a i n  we igh ing  ca. 200 g a n d  k e p t  on  a 
s t a n d a r d  diet ,  One  g roup  of r a t s  rece ived  H B  (Poly-  
brene®,  A b b o t t )  a lone  in a dose of 5 r a g / r a t  i.v. Th ree  
g roups  of r a t s  were  g iven  a s ingle i.v. i n j ec t ion  of 40 
m g / k g  b o d y  w e i g h t  a l l oxan  m o n o h y d r a t e .  Two,  6 a n d  30 
d a y s  l a t e r  t h e y  were  i.v. i n j ec t ed  w i t h  5 m g / r a t  of HB.  
Blood  s u g a r  levels  were d e t e r m i n e d  before  t he  a d m i n i s t r a -  
t i on  of H B  a n d  on ly  t h e  r a t s  h a v i n g  h y p e r g l y c a e m i a  were 
used.  O t h e r  g roups  f a s t i ng  for 12 h were  g iven  1.0 IU/100 g 

b o d y  we igh t  aq u eo u s  insu l in  (Richter ,  B u d a p e s t )  i.p. 
s i m u l t a n e o u s l y  w i t h  H B .  

T h e  re su l t s  a re  s h o w n  in t h e  Tab le .  I t  c an  be  seen  t h a t ,  
c o n t r a r y  to  o u r  ex p ec t a t i o n ,  t h e  r a t s  w i th  a l loxan  d i a b e t e s  
d id  n o t  b e c o m e  more  sens i t ive  to  t h e  effect  of H B ;  t h e i r  
s u r v i v a l  t i m e  was  n o t  shor te r ,  m o r t a l i t y  a n d  inc idence  of 
a d e n o h y p o p h y s i a t  necrosis  d id  n o t  increase.  On  t h e  o t h e r  
h a n d ,  insu l in  a d m i n i s t r a t i o n  s t r i k ing ly  sens i t i zed  t h e  r a t s  
to  t h e  ef fec t  of  H B ;  m o s t  of t h e  r a t s  d ied  w i t h i n  48 h, 
s u r v i v a l  t i m e  was  s h o r t e n e d  a n d  a d e n o h y p o p h y s i a l  
necrosis  more  o f t en  appea red .  
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