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animals s e r v i n g  as con t ro l s .  T h e  r a t s  were  k e p t  a t  27°C 
after ope ra t i on ,  t h e r e  b e i n g  a n  a v e r a g e  r ec t a l  t e m p e r a -  
ture d r o p  of 4°C. B lood  was  o b t a i n e d  f r o m  t h e  j u g u l a r  
veins a t  n e p h r e c t o m y  a n d  4 h l a te r .  

The p r e sence  of R a s e  in  l eucocy tes  ~, a n d  t h e  increase  
in ur ine  Rase  a c t i v i t y  in mye lo id  l e u k e m i a  6, p r o m p t e d  
us to i n v e s t i g a t e  w h e t h e r  in  g r a n u l o p e n i c  a n i m a l s  the  
same ef fec t  of b i l a t e r a l  n e p h r e c t o m y  would  be  o b t a i n e d .  
For t h a t  pu rpose ,  r a t s  of b o t h  sexes,  200-250  g b o d y  
weight, r ece ived  e i t h e r  2 m g / k g  of methy l -b i s - f l - ch lo ro-  
e thy lamine  h y d r o c h l o r i d &  ( ' D i c h l o r e n '  Ciba) i n t r a -  
venously,  or  t w o  20 m g / k g  doses  of  1-4  d i m e t h a n e -  
su l fonoxybu tane*  ( ' M y l e r a n '  B u r r o u g h s  Wel lcome)  in- 
t r ape r i t onea l ly  5 d a y s  a p a r t .  T h e  ' D i c h l o r e n '  t r e a t e d  r a t s  
were n e p h r e c t o m i s e d  on  t h e  5 th  day ,  a n d  t he  r a t s  t r e a t e d  
with ' M y l e r a n '  on  t h e  12 th  d a y  a f t e r  t he  in i t ia l  admin i s -  
t r a t ion  of t h e  d rugs .  T h e  a n i m a l s  were  b led  a t  t he  s t a r t  
of the  e x p e r i m e n t s ,  a t  t h e  t i m e  of n e p h r e c t o m y  a n d  4 h 
later. C o m p a r i s o n  of s a m p l e s  of t h e  f i rs t  two  s tages  
showed t h a t  b o t h  d r u g s  h a d  no  ef fec t  on  s e r u m  Rase  
act ivi ty.  T o t a l  a n d  d i f f e r en t i a l  w h i t e  b lood  cell c o u n t s  
were o b t a i n e d  f r o m  t h e s e  a n i m a l s  as  well  as f rom t h e  
controls. 

Resu l t s  a re  to  b e  f o u n d  in  t h e  Tab le s  I a n d  n .  

I t  c a n  b e  seen  t h a t  in  t h e  e v i s c e r a t e d - t o t a l l y  h e p a -  
tec tomized  an ima l s ,  a n d  in t h e  a n i m a l s  t r e a t e d  w i t h  t h e  
ni trogen m u s t a r d  de r i va t i ve s ,  t h e  increase  in s e r u m  
Rase a c t i v i t y  a f t e r  n e p h r e c t o m y  is n o t  s i gn i f i c an t l y  
different f r o m  t h a t  of c o n t r o l  an ima l s .  T he  p r o n o u n c e d  

Table I 

Serum Rase activity in hepateetomised-eviscerated rats with and 
without bilateral nephrectomy 

Treatment 

Hepatectomised+ evisceration . . . 
Hepatectomised + eviscerated + bilat. 
nephrectomy 

V 
umber[ Serum 

of ribonuclease 
animals activity* 

5 97.9 ~ 18-6 

8 161,0 4- 10.7 

* Mean in % of pre-nephrectomy activity :[: S.E. 

Table II  

Total leucocyte counts, total neutrophil counts and serum Rase 
activity in rats nepbrectomised after N mustard derivatives treatment 

Treatment 

Controls . . 
'Dichloren' 
'Myleran' . . 

Z~  

U z 

Total 
leucocyte 

counts I 

125-0 :~: 15"33 
6"4 :E: 2"5 

27.0 :k 3.5 

Total 
granulocyte 

counts 1 

127.3 :j: 16-2 
7.9/: 3.7 

13.9 :}: 4.9 

Serum 
Rasc 

activity ~ 

229.9 4- 17.7 
274.4 :k 16.8 
204,2 :k 23.8 

x Counts taken immediately before nephrectomy in % of initial 
counts before drug administration. 

2 In % of pre-nephrcctomy activity. 
a Mean ~ S,E. 
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l y m p h o i d  a p l a s i a  o b s e r v e d  in  t h e  ' D i c h l o r e n '  t r e a t e d  
r a t s  g ives  s u p p o r t  to  o u r  a s s e r t i o n  ~ t h a t  l y m p h o i d  t i s sue  
is p r e s u m a b l y  no t  i n v o l v e d  in t h e  p o s t - n e p h r e c t o m y  in-  
crease  in  s e r u m  R a s e  a c t i v i t y .  

T h e  a b o v e  d a t a ,  t o g e t h e r  w i t h  t h o s e  r e p o r t e d  p r e v i -  
ously,  t e n d  to  ru le  out ,  t he re fo re ,  e i t h e r  t h e  l iver ,  p a n -  
creas,  d iges t ive  t r ac t ,  a d r e n a l s  or  h e m o p o i e t i c  t i s sues ,  
as t h e  sole sources  of  t h e  e n z y m e  increase .  N e v e r t h e l e s s ,  
we c a n n o t  e x c l u d e  t h e  pos s ib i l i t y  t h a t  these ,  t o g e t h e r  
w i t h  o t h e r  t i s sues  a n d  organs ,  re lease  t h e  e n z y m e  i n t o  
t h e  b lood,  so t h a t  t h e i r  i n d i v i d u a l  c o n t r i b u t i o n  w o u l d  
be  u n d e t e c t a b l e  u n d e r  t h e  p r e s e n t  cond i t i ons ,  for  e a c h  
of t h e m  w o u l d  t h e n  r e p r e s e n t  b u t  a s m a l l  f r a c t i o n  of t h e  
t o t a l  mass  of t h e  b o d y .  
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Rdsumd 

L ' a u g m e n t a t i o n  de  l ' a c t i v i t 6  de  la r i bonuc l6ase  du  
s4 rum,  q u i  f a i t  s u i t e  ~t la  n 4 p h r e c t o m i e  b i l a t e r a l e  chez  le 
r a t  n ' e s t  p a s  modi f i6e  p a r  u n e  6 v i s c e r a t i o n  p r 6 a l a b l e  avec  
h 6 p a t e c t o m i e  t o t a l e  ou a d m i n i s t r a t i o n  de m o u t a r d e s  azo- 
t6es. Ces r 6 s u l t a t s  i n d i q u e n t  que  n i l e  foie ni les l eucocy te s  
e t  o r g a n e s  h 6 m o p o i 6 t i q u e s  ne  p e u v e n t  6 t r e  cons ide r6s  
c o m m e  sources  exc lus ives  de  c e t t e  a u g m e n t a t i o n .  

Ant ibodies  A g a i n s t  Connect ive  T i s s u e  

in Col lagen  D i s e a s e s  

A u t o i m m u n i z i n g  p rocesses  a re  r e p o r t e d  as  poss ib le  
f ac to r s  in  t h e  p a t h o g e n e s i s  of  a c u t e  r h e u m a t i s m  a n d  
r e c e n t l y  in  o t h e r  d i seases  i n c l u d e d  a m o n g  co l lagen  
diseases  I. I t  is n a t u r a l  t h a t  a t t e n t i o n  was  also d i r e c t e d  
to  t h e  g r o u n d  s u b s t a n c e .  A c o m p o n e n t  of t h e  g r o u n d  
s u b s t a n c e - - t h e  h y a l u r o n i c  a c i d - i n  t h e  t e s t s  of  s o m e  
a u t h o r s  p r o v e d  t o  be  n o n a n t i g e n i c  ~. As  n o t e d  b y  SEIF- 
TER 3, TIN&CCI a n d  ]~ENASSI r e c e n t l y  a s c e r t a i n e d  a n  
a n t i g e n i c  r e s p o n s e  in  r a t s  a n d  r a b b i t s  a f t e r  a s ingle  dose  
of pur i f i ed  h y a l u r o n a t e  p r e p a r e d  f r o m  h u m a n  u m b i l i c a l  
cords .  A n  a t t e m p t  was  m a d e  t o  a s c e r t a i n  w h e t h e r  a u t o -  
an t i bod i e s ,  r e a c t i n g  w i t h  i so l a t ed  c o m p o n e n t s  of t h e  
g r o u n d  s u b s t a n c e ,  d e v e l o p  in co l lagen  diseases .  F r o m  
t h e  series  of c o n s t i t u e n t s  of g r o u n d  s u b s t a n c e ,  a t t e n t i o n  
was f i r s t  p a i d  to  h y a t u r o n i c  acid.  S ince  t h e  h y a l u r o n i e  
a c i d - h y a l u r o n i d a s e  s y s t e m  is s t r i k i n g  d i s o r g a n i z e d  in  
febr is  r h e u m a t i c a ,  t h e  q u e s t i o n  was  f i r s t  i n v e s t i g a t e d  
in t h i s  disease.  

Material and Methods.--The se ra  of t h e  r h e u m a t i c  
p a t i e n t s  a n d  c o n t r o l s  were  s t o r e d  a t  - - 2 5 ° C  a n d  e l abo r -  
a t e d  w i t h i n  72 h of co l l ec t i ng  t h e  b lood .  H y a l u r o n i c  
ac id  (HA) was  p r e p a r e d  in  t h e  f o r m  of p o t a s s i u m  h y a l u r -  
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o n a t e  b y  t he  m e t h o d  of McCLEAN 4 in t he  m o d i f i c a t i o n  of 
HARRIS et al. s. 

A n t i b o d i e s  a g a i n s t  h y a l u r o n i c  ac id  were d e m o n s t r a t -  
ed e i t he r  b y  p r e c i p i t a t i o n  in c a p i l l a r y  t u b e s  or b y  h a e m -  
a g g l u t i n a t i o n  w i t h  u n p r e p a r e d  e r y t h r o c y t e s  or  b y  col- 
lodion agg lu t i na t i on ,  The  re su l t s  o b t a i n e d  b y  col lodion  
a g g l u t i n a t i o n  o n l y  a re  g iven  s ince  t h i s  p a r t i c u l a r  
m e t h o d  p r o v e d  to  be  t h e  m o s t  su i t ab le .  T h e  co l lod ion  
a g g l u t i n a t i o n  was  p e r f o r m e d  b y  t he  m e t h o d  of CAVEI~TI 6 
in t he  m o d i f i c a t i o n  of \VAC, NF.RL F o r  t h e  co l lod ion  
a g g l u t i n a t i o n  t h e  h y a l u r o n i c  ac id  was  d i s so lved  in 
phys io log ica l  sa l ine  in t h e  r a t i o  of 5 m g  to  1 ml  of t h e  
so lven t  u n d e r  s ter i le  c o n d i t i o n s  a t  37°C. All t h e  t e s t s  
were p e r f o r m e d  w i t h  one  b a t c h  of H A .  T he  r e a c t i o n  was  
r ead  off b y  t a p p i n g  t h e  b o t t o m  ol t h e  t e s t - t u b e  whi le  
o b s e r v i n g  i t  w i t h  s ide i l l u m i n a t i o n .  P o s i t i v e  r e a c t i o n s  
are  c h a r a c t e r i z e d  b y  f o r m i n g  f loccules w h i c h  do n o t  
b r e a k  u p  on  shak ing ,  a n d  n e g a t i v e  r e a c t i o n s  b y  d i f fuse  
t u r b i d i t y .  T h e  t e s t  was  a p p r a i s e d  o n l y  if all  t h e  con t ro l s  
( a n t i g e n  w i t h  col lodion,  s e r u m  w i t h  col lodion,  s e r u m  
of a h e a l t h y  p e r s o n  w i t h  a n t i g e n  a n d  col lodion)  were 
c o m p l e t e l y  nega t i ve .  

n e c t i v e  t i s sue  a n d  sk in  only .  All va lues  of Z ~ are  highly 
s ign i f i can t .  B y  se l ec t ing  t h e  m a t e r i a l  i n t o  groups  ac- 
c o r d i n g  to  t h e  t i t r e  0, 4-16,  32 a n d  more ,  t he  same  signi- 
f icance  was a s c e r t a i n e d  as in  t he  co l lec ted  ma te r i a l .  For 
t he  o t h e r  a n t i g e n s  e m p l o y e d  ( b o n e - m a r r o w ,  liver, 
spleen,  brain} t h e  v a l u e s  of Z 2 are  n o t  s ign i f i can t  on 5% 
level  a n d  t h u s  t h e  h y p o t h e s i s  of i n d e p e n d e n c e  canno t  be 
re jec ted .  

D { s c u s s i o n . - B y  m e a n s  of co l lodion  agglut inat ion,  
a u t o a n t i b o d i e s  a g a i n s t  one  of t h e  c o m p o n e n t s  of the 
g r o u n d  s u b s t a n c e - t h e  h y a l u r o n i c  ac id  were success- 
ful ly  d e m o n s t r a t e d  in  t h e  s e r u m  of p a t i e n t s  w i t h  febris 
r h e u m a t i c a .  A c o m p a r i s o n  of t h e  s e r u m  reac t ion  with 
H A  a n d  w i t h  o t h e r  n o n p u r i f i e d  t i ssue  a n t i g e n s  showed a 
d e p e n d e n c e  d i r ec t l y  p r o p o r t i o n a l  to  t h e  c o n t e n t  of HA 
in t h e  t i ssue  c o n c e r n e d :  t he  h i g h e s t  d e p e n d e n c e  found, 
b e t w e e n  t he  sk in  a n t i g e n  a n d  HA,  seems  to be  condition- 
ed  b y  t he  h i g h  c o n c e n t r a t i o n  of H A  in t he  skin unlike 
t h e  c o n n e c t i v e  t i s sue  a n d  m y o c a r d i u m  where  i ts  content 
is e s sen t i a l ly  lower  a n d  un l ike  f u r t h e r  o r g a n s  where it is 
f o u n d  in i n s i g n i f i c a n t  c o n c e n t r a t i o n s  s. The  negative 
r e su l t s  w i t h  H A  w i t h  t h e  s i m u l t a n e o u s  pos i t i ve  finding 

Occurrence of Autoantibadies against Hyahlronic Acid and Myocardium, Connective Tissne and Skin in Rheumatic Fever. 

Hyaluronic 
Acid 

+ 

Total 

91 
(72-3) 

9O 
108-7) 

181 

Myocardium 

+ Total 

16 107 
(34.7) 

71 161 
(52.3) 

87 268 

92 
(64"6) 

69 
(96'3) 

161 

Connective Tissue 

+ Total 

12 104 
(39.3) 

86 155 
(5s-6) 

98 259 

Skin 

I + 

92 t 20 
(54.7) (57-3) 

30 I 108 
(67.3) (70-7) 

122 128 

Total 

112 

138 

250 

Results. T h e  se ra  i n v e s t i g a t e d  were  d i v i d e d  i n t o  t w o  
groups .  T h e  f i r s t  g r o u p  cons i s t ed  of 127 h e a l t h y  s u b j e c t ;  
for  t h e  m o s t  p a r t  b l o o d - d o n o r s .  N o n e  of t h e  c o n t r o l  se ra  
gave  a pos i t i ve  r e s u l t  in  co l lodion  a g g l u t i n a t i o n  w i t h  H A .  
I n  t h e  second  g r o u p  273 sera  f rom 115 p a t i e n t s  hosp i t a l i z -  
ed w i t h  a s t i l l  a c t i v e  fo rm of febr i s  r h e u m a t i e a  were  
e x a m i n e d .  The  l a t t e r  g r o u p  inc ludes  cases w i t h  d i f f e r en t  
s t ages  of t h e  d isease  a n d  w i t h  v a r y i n g  a c t i v i t y  of t he  
pa tho log i ca l  process .  T h e s e  se ra  were  p o s i t i v e  in  t h e  
co l lodion  a g g l u t i n a t i o n  w i t h  H A  in  59% of t h e  e x a m i n e d  
sera,  i.e. t h e  t i t r e  was  1 : 4  a n d  h igher .  Most  f r e q u e n t l y  
ach i eved  t i t r e s  were 1 : 8 up  to  32. 

I n  t h e  l a t t e r  g r o u p  we c o m p a r e d  t he  r e su l t s  a c h i e v e d  
w i th  H A  as a n t i g e n  w i t h  t i le  r e su l t s  of t h e  o t h e r  n o n -  
pur i f ied  t i s sue  a n t i g e n s  ( connec t ive  t issue,  skin ,  myo-  
c a r d i u m ,  b ra in ,  b o n e - m a r r o w ,  l iver ,  spleen) .  On  ac-  
c o u n t  of t h e  n e g a t i v e  c o n t r o l s  in t h e  f o r m e r  g roup ,  i t  
was  possible  to  c o m b i n e  t he  r e su l t s  in two  g r o u p s  to  get  
g rea t e r  n u m b e r s :  one  w i t h  n e g a t i v e  resul t s ,  t h e  o t h e r  
w i t h  pos i t ive  resul ts .  T he  d e p e n d e n c e  was  a p p r a i s e d  
b y  t he  z~-test.  The  re su l t s  are  s h o w n  in t he  Tab le .  

T h e  h y p o t h e s i s  of i n d e p e n d e n c e  b e t w e e n  H A -  a n d  
o r g a n - a n t i b o d i e s  was  d i s p r o v e d  for  m y o e a r d i u m ,  con-  
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w i t h  a n  o t h e r  n o n p u r i f i e d  c o n n e c t i v e  a n t i g e n  show, 
however ,  t h a t  e v e n  o t h e r  c o m p o n e n t s  t h a n  H A  can be 
a f f ec t ed  b y  t he  i m m u n o t o x i c  m e c h a n i s m  in collagen 
diseases.  

A t  p r e sen t ,  howeve r ,  no  de f in i t e  s t a t e m e n t  can be 
m a d e  as to  w h a t  k i n d  of h y a l u r o n i c  ac id  ac t s  as the 
p r i m a r y  a n t i g e n  in a u t o i m m u n i z a t i o n  in r h e u m a t i s m -  
t h e  h y a l u r o n i c  acid o r i g i n a t i n g  in t h e  t i s sue  p r o p e r  or that 
o r i g i n a t i n g  in t h e  s t r ep tococcus - capsu l e s .  I t  c a n n o t  be 
also s t a t e d  w h e t h e r  H A - a n t i b o d i e s  cause  changes  that 
are m a n i f e s t e d  e.g. b y  p r e c i p i t a t i o n  b y  be ing  bound  to 
t i s sue  HA,  The  role of a u t o a n t i b o d i e s  in  t he  develop- 
m e n t  of I i b r i no id  necros is  p r e s e n t s  a t  p r e s e n t  0nly a 
work ing  h y p o t h e s i s  a w a i t i n g  i t s  c o n f i r m a t i o n  b y  model 
tes t s .  
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I n  Se ren  Febris rheumat ica-Kranker  w u r d e n  Autoanti-  
kGrper  gegen isol ier te  H y a l u r o n s g u r e  d u r c h  Kollodion- 
A g g l u t i n a t i o n  g e f u n d e n .  
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