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a p p l i c a t i o n  of 50 /~g or  i ,v. i n j ec t i on  of 250 ~ g / t 0 0  g 
b o d y  we igh t  of e n d o t o x i n  f rom E. coli, t h e  b lood  f low 
beg ins  to  slow down.  T h e  g r a n u l a t e d  pe r i endo the l i a l  cells 
a n d  t h e  t i ssue  m a s t  cells are  pa r t i a l l y  d e g r a n u l a t e d .  A 
n a r r o w i n g  of t h e  vessel  l u m e n  resu l t s  f rom a n  increase  in 
t h e  v o l u m e  of t h e  endo t he l i a l  cells a n d  per icytes .  A t  t he  
s ame  t i m e  t h e  p l a s t i c i t y  of t he  c i r cu la t ing  b lood cells 
changes .  A d h e r e n c e  to  t he  wal l  of t h e  g r a n u l o c y t e s  
p recedes  t h e  f o r m a t i o n  of m i c r o t h r o m b i .  A dose-depen-  
d e n t  b lockade  deve lops  to  v a r y i n g  degrees  in  t he  venules ,  
capi l lar ies  a n d  m u c h  l a t e r  in  t he  ar ter ioles .  A n  increase  
in t h e  p e r m e a b i l i t y  of t h e  vessels follows, which  leads  to  
microbleedings .  

All  these  a l t e r a t i ons  of t he  mic roc i r cu l a t i on  obse rved  
a f t e r  t h e  i n j ec t i on  of e n d o t o x i n  - in  t he  s ame  dose as 
desc r ibed  a b o v e  - are  p r e v e n t e d  in gu inea-p igs  a n d  
h a m s t e r s  b y  p r e t r e a t m e n t  w i t h  endo toxo id-2 .  T h e  
a n i m a l s  rece ived  b y  i.v. r ou t e  150 #g /100  g b o d y  w e i g h t  
of endo toxo id -2 .  T w e n t y - f o u r  h o u r s  l a t e r  v i t a lmic roscop ic  
o b s e r v a t i o n  of t h e  gu inea -p ig  m e s e n t e r i u m  a n d  t h e  
h a m s t e r  cheek  p o u c h  showed  t h a t  local  as well  as i.v. 
app l i c a t i on  of e n d o t o x i n  f rom E. coli did no t  lead to  a n y  
d i s t u r b a n c e  of the  mic roc i rcu la t ion .  

I t  is of i n t e r e s t  t h a t  a g lucofu ranos id  d e r i v a t i v e  
(Glyvenol®, C I B A  Akt iengese l l schaf t ,  Basel)  wh ich  was  
fed 2 h before  t h e  a p p l i c a t i o n  of e n d o t o x i n  p r o t e c t s  t h e  
m i c r o c i r c u t a t i o n  of t he se  a n i m a l s  in  t h e  s ame  way  
(URBASCHEK, VERSTEYL a n d  GOTTE6). 

Zusammenfassung. Die E n d o t o x i n - b e d i n g t e n  S t 6 r u n g e n  
a n  de r  Mik roz i rku la t ion  - gepr t i f t  a n  de r  H a m s t e r b a c k e n -  
t a s c h e  u n d  d e m  M e e r s c h w e i n c h e n m e s e n t e r i u m  - b l e iben  
aus, w e n n  den  T ie ren  24 h zuvor  de tox i f i z i e r t e s  E n d o t o x i n  
v e r a b r e i c h t  wurde .  
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I n d u c t i o n  o f  A n t i b o d i e s  A g a i n s t  P u r e  P r o t e i n s  i n  

W h i l e  m a n y  a u t h o r s  h a v e  long ago p r o v e d  t h e  fo rma-  
t i on  of a n t i b o d i e s  of t h e  a g g l u t i n i n  a n d  p h a g u s - i n h i b i t i n g  
t y p e  in  A m p h i b i a ,  b o t h  A n u r a  1,~ a n d  U r ode l a  s, a t t e m p t s  
to  o b t a i n  f rom these  an i m a l s  a n t i b o d i e s  of t he  p rec ip i t ine-  
t y p e  a g a i n s t  p u r e  p ro t e in s  a lways  fai led 4. T he  p ro t e ins  
used  as a n t i g e n s  were s e r u m  a l b u m i n s  or  s e rum g lobul ins  
of m a m m a l s ,  t h a t  is p r o t e i n s  w i t h  low molecu la r  weight .  

On  th i s  bas is  t h e  a u t h o r  ha s  used  as a n  a n t i g e n  t h e  
h e m o c y a n i n e  (He) f rom a Gas t e ropod ,  t h e  Viviparus ater 
Cris tofor i  e t  J a n ,  wh ich  is a p r o t e i n  w i t h  h i g h  molecu la r  
we igh t  (6,760,000)5, easi ly  o b t a i n a b l e  in  t he  p u r e  s ta te .  

Materials and methods. T h r e e  a d u l t  females  of t h e  
c lawed frog, Xenopus laevis Daud .  were  i n j ec t ed  in to  t he  
l y m p h a t i c  sac, w i t h  3 in jec t ions  of 0.3 ml  of pu re  Hc  + 0.3 
m l  of a d j u v a n t  (comple te  F r e u n d  a d j u v a n t  Difco), each  
a t  a d i s t ance  of a week  a f t e r  t h e  p r ev ious  one. 

T h e  h e m o c y a n i n e ,  e x t r a c t e d  f rom 10 spec imens  of 
Viviparus was pur i f ied  b y  d ia lys is  a n d  u l t r a c e n t r i f u g a -  
t i o n  s; i t s  p ro t e in  c o n c e n t r a t i o n ,  ca lcu la ted  w i t h  t h e  b i u r e t  
m e t h o d ,  was  3.2 mg/ml .  

T h r o u g h o u t  t he  whole  e x p e r i m e n t  t h e  x e n o p u s  were 
k e p t  a t  a c o n s t a n t  t e m p e r a t u r e  of a b o u t  25 °C a n d  fed 
w i t h  m i n c e d  ox-l iver .  T w e n t y  days  a f t e r  t h e  las t  i n j ec t ion  
2 a n i m a l s  were  ki l led a n d  the i r  b lood  d r a w n  d i rec t ly  
f rom t h e  h e a r t ;  f r o m  a t h i r d  xenopus  a sma l l  a m o u n t  of 
b lood  was  d r a w n  f rom t h e  m a r g i n a l  ve in  of t h e  in te r -  
d ig i t a l  m e m b r a n e ,  a n d  a f t e r w a r d s  i t  was  in jec ted  w i t h  
0.5 m g  (in 0.2 ml) of co r t i soneL  T h e  a n i m a l  was com- 
p le t e ly  b led  12 h a f t e r  t he  in jec t ion .  T he  m a x i m u m  dilu- 
t i on  a t  w h i c h  t h e  sera  are  sti l l  ac t ive  was ca lcu la ted  w i th  
t h e  r i ng - t e s t  for all  of t h e m ;  th i s  t e s t  was pe r fo rmed  also 
o n  t h e  s e r u m  a f t e r  t h e  cor t i sone  t r e a t m e n t .  T h e  an t igen ic  
r e a c t i o n  was  also t e s t e d  w i t h  t h e  m e t h o d  of t he  doub le  
d i f fus ion  o n  1 %  a g a r  mic rop la t e s  in  0.85 NaC1, a g a i n s t  
H c  of Viviparus a n d  a g a i n s t  Hc  of Potamobius fluviatilis 

Xenopus laevis D a u d .  

L. In  o rde r  to  s t u d y  to  wh ich  f r ac t ion  of t he  g lobul ins  t h e  
a n t i b o d y  a c t i v i t y  was cor re la ted ,  t he  a n t i s e r u m  was 
a n a l y s e d  b y  e lec t rophores i s  on  aga r  for 2 h, in  ve rona l  
buf fe r  (pH 8.4 i.s. 0.05) a n d  t h e n  a n t i b o d i e s  were looked 
for, p lac ing  t he  an t igen ic  Hc on  t he  m i g r a t i o n  p la te .  

F ina l ly  one of t he  3 a n t i s e r a  was d ia lyzed  for 12 h a t  
r oom t e m p e r a t u r e  a g a i n s t  2 - m e r c a p t o e t h a n o l  (2-ME) 
O.1M s, which  neu t r a l i ze s  19 s 7-globul ins .  

Results. T h e  sera  of t h e  3 xenopus  a f t e r  t h e  t h i r d  injec-  
t ion  of Hc,  gave  a pos i t ive  r eac t ion  a g a i n s t  Hc of Vivi- 
parus (F igure  1), whi le  no  arc of p r ec ip i t a t e  was o b t a i n e d  
w h e n  t he  a n t i s e r u m  was t e s t ed  aga ins t  Hc of Potamobius 
(Figure  2). 

As was p r o v e d  b y  t he  i m m u n o e l e c t r o p h o r e t i c  ana lys i s  
(Figure  3), t he  a n t i b o d y  a c t i v i t y  is cor re la ted  to t he  
7-g lobul ins  f rac t ion .  

W'i th t h e  r i ng - t e s t  m e t h o d  i t  was  s h o w n  t h a t  t h e  3 
a n t i s e r a  a re  e f fec t ive  up  to  a d i lu t ion  of 1:30,  whi le  t h e  
s e r u m  of Xenopus t r e a t e d  w i t h  cor t i sone  was a c t i v e  up  to  
a d i lu t ion  of 1 : 120. I t  was  also obse rved  (F igure  4) t h a t  
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Fig. 3. Immunoeleetrophoresis. Anti-Hc serum of X. laevis against 
Hc of V. ater. fAmidosehwartz staining). 

Fig. 1. Immunodiffusion on agar microplate. 1, 5 X. laevis sera anti- 
hemocyanlne (Hc); 6 serum of control X. laevis: in the central well 
Hc of V. ater. (Amidoschwartz staining). 
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Fig. 2. Immunodiffusion on agar mieroplate. 1, 3, 5 He of V. ater; 
2, 4, 6 He of P. fluviatilis; in the central well anti-Hc serum of X. 
laevis. (Amidosehwartz staining). 

t h e  a n t i b o d i e s  a re  m e r c a p t o e t h a n o l  sens i t ive ;  in  fact ,  
a f t e r  t r e a t i n g  t h e  s e r u m  w i t h  2-ME, no p r e c i p i t a t e  arcs  
were  obse rved  on  t h e  mic rop la t e s  of immunod i f fu s ion .  

F r o m  these  r e su l t s  t h e  fol lowing c a n  be  conc luded :  
(1) Xenopus  is ab le  to  g ive  p r e c i p i t i n e - t y p e  a n t i b o d i e s  
a g a i n s t  p u r e  p ro te ins ,  p r o v i d e d  t h e  l a t t e r  h a v e  a suffi-  
c i en t l y  h i g h  mo lecu l a r  we igh t ;  (2) t he se  a n t i b o d i e s  a re  
h i g h l y  specific a n d  m e r c a p t o e t h a n o l  sens i t ive ;  (3) in  
Xenopus  a n t i b o d y  p r o d u c t i o n  is s t i m u l a t e d  b y  cor t isone.  

I t  m u s t  be  r e m e m b e r e d  t h a t ,  in  A m p h i b i a ,  t h e  a n t i b o d y  
p r o d u c t i o n  is co r re l a t ed  to  t h e  t e m p e r a t u r e  a t  w h i c h  t h e  
a n i m a l  is k e p t  d u r i n g  t he  i m m u n i z a t i o n  t r e a t m e n t  3,9. 

I t  is st i l l  to  be  p r o v e d  up  to  wh ich  molecu la r  we igh t  of 
t h e  a n t i g e n  t h e  a n i m a l s  used  in t h e  e x p e r i m e n t  c an  give 
d e t e c t a b l e  i m m u n o l o g i c a l  reac t ion .  F u r t h e r  r e sea rch  w i t h  
h e m o c y a n i n e s  of d i f fe ren t  mo lecu la r  we igh t  will answer  

Fig. 4. Immunodiffusion on agar microplate. 1, 2 Anti-Hc serum of 
X. laevis: 3, 4, 5 anti-He xenopus serum treated with 2-mercapto- 
ethanol: 6 control xenopus serum: in the central well hemocyanine 
of V. ate*. (Amidosehwartz staining). 

t h i s  ques t ion .  W e  still  need  c la r i f ica t ion  also as to  the  
n a t u r e  of the  an t ibod ie s  ob t a ined ,  a n d  p a r t i c u l a r l y  
w h e t h e r  t h e y  can  be  corn p a r e d  to  t h e  y - M  (19 s y-globul ins)  
of h i g h e r  an imals ,  as t h e  2-ME s en s i t i v i t y  m i g h t  suggest .  

U l t r a c e n t r i f u g a t i o n  a n d  s e p a r a t i o n  of t h e  sera,  as per-  
f o r m e d  on S e p h a d e x  co lumn,  will  s u p p l y  f u r t h e r  i n fo rma-  
t ion  on  t h e  subjec t .  

Riassunto. Tre  Xenopus  laevis Daud. ,  m a n t e n n t i  a 
t e m p e r a t u r a  c o s t a n t e  di  25°C, sono  s t a t i  i m m u n i z z a t i  
con  u n a  p r o t e i n a  p u r a  a d  a l to  peso molecolare ,  l ' emoc ia -  
n i n a  d i  Viviparus ater Cris tofor i  e t  J a n .  T u t t i  gli a n i m a l i  
h a n n o  r i spos to  con  p r o d u z i o n e  di  a n t i c o r p i  a l t a m e n t e  
specifici  e m e r c a p t o e t a n o l o  sensibil i .  Si ~ p o t u t o  i no l t r e  
c o n f e r m a r e  che  l ' an t i co rpopo ie s i  in  Xenopus  d i p e n d e  
da l l a  t e m p e r a t u r a  a l la  qua l e  l ' a n i m a l e  ~ t e n u t o  d u r a n t e  il 
t r a t t a m e n t o  e che  ~ s t i m o l a t a  da l l ' a z ione  del  cor t i sone .  
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