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Albumin 022 g% 
O-globulin 020 g % 
},-globulin 033 g°lo 

1,65g % 

Zusammen/assunz. Es wird  festgestel l t ,  dass  der 
Magensaf t  w m  Menschen mi t  Achlorhydr ie  die cyto-  
pa thogene  W i rk u n g  der  Pol iomyel i t i s -Vi ren  in HeLa-  
Gewebeku l tu r  neutra l is ier t .  Die neut ra l i s ie rende  Wi rkung  
des Magensaf tes  sche in t  v o m  homologen  Ant ik6rpe r t i t e r  
des Serums abh~ngig.  

V. BALAZS and  E. SZ6LLOSY 

7st Department o/Medicine,  University 3Iedical School o/ 
Szeged, and Public Health Institute, Szeged (Hungary), 
May  21, 1962. 

A n t a b u s e - A l c o h o l  R e a c t i o n  i n  R a b b i t s  

I t  is well k n o w n  t h a t  a small  a m o u n t  of e thano l  p roduces  
a charac ter i s t ic ,  unp l ea san t  reac t ion  (hyperven t i l a t ion ,  
hypo tens ion ,  etc.) in h u m a n  subjec ts  p r e t r ea t ed  wi th  
t e t r a e thy l t h iu r amd i su l f i de  (TETD, disulf i ram, Antabuse) t .  
However ,  severa l  workers  2 have  found it diff icul t  or 
impossible  to  d e m o n s t r a t e  a s imilar ly  a l te red  response  
to  e thano l  in animals .  This  has  made  the  e x p e r i m e n t a l  
analysis  of the  T E T D - e t h a n o l  reac t ion  difficult ,  and  its 
m e c h a n i s m  is stil l  to  a large e x t e n t  obscure.  

This  s t u d y  shows t h a t  a T E T D - e t h a n o l  reac t ion  can be 
p roduced  in the  rabb i t ,  and  t h a t  it  cor responds  well to the  
h u m a n  reac t ion  in severa l  i m p o r t a n t  features .  

Methods. Male albino rabb i t s  weighing 2-4 kg were 
used. For  p r e t r e a t m e n t  1.0 g T E T D  (Antabuse ,  D u m e x  
Ltd.)  was given by  s t o m a c h  tube  (in a gum arabic  
suspension)  26 and  2 h pr ior  to exper iments .  In  experi-  
m e n t s  on u r e t h a n e - a n e s t h e t i z e d  (1.4 g/kg i.v.) rabbi t s ,  
a r ter ia l  pressure  and  ven t i l a t ion  were recorded on a 
smoked  d r u m  wi th  s t a n d a r d  me thods .  E x p e r i m e n t s  were 
also carr ied ou t  on un -anes the t i zed  rabbi t s .  In  these  ex- 
p e r i m e n t s  the  blood pressure  was recorded  f rom the  ear  
a r t e ry  wi th  a s t ra in  gauge m a n o m e t e r  coupled  to an ink- 
wri ter ,  and the  t echn ique  p e r m i t t e d  r epea t ed  recordings  
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Fig. I. Rabbit (3 kg) pretreated with 1 g TETD 26 and 2 h prior to 
experiment. Urethane anesthesia (1.4 gjkg i.v.). Ethanol 
(4.4 m MolesJkg = 0.2 gjkg) infused i.v. during signal, 

f rom the  same an imal  dur ing  several  days.  E t h a n o l  
(di luted in saline) was admin i s t e r ed  in t r avenous ly  by  in- 
fusion (infusion t ime 6-9 min).  

Results. P r e t r e a t m e n t  wi th  T E T D  did no t  by  itself 
apprec iab ly  affect  the  general  condi t ion  of t he  animals  or 
the  p a r a m e t e r s  under  s tudy .  In  p r e t r e a t e d  animals ,  how- 
ever,  smal l  e thano l  doses (1.1-4.4 mMoles /kg)  regular ly  
p roduced  mark ed  hypo tens ion  and  h y p e rv en t i l a t i o n  last-  
ing 2 3 h (Figure 1). Similar  e thano l  doses induced  hypo-  
tens ion  also in p re t r ea ted ,  un -anes the t i zed  rabbi ts ,  and 
th is  a l te red  ' s ens i t iv i ty '  to  e thano l  pers is ted  for several  
days  a f te r  p r e t r e a t m e n t  (Figure 2). In  u n -p re t r ea t ed  
rabbi ts ,  s imilar  e thanol  doses did no t  affect  blood pressure  
or vent i la t ion .  
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Fig. 2. Rabbit (3 kg) pretreated with I g TETD twice with an interval 
of 24 h. No general anesthesia. Recordings of ear artery pressure on 4 
consecutive days. Scale: upper limit 100 nlm Hg, lower linfit 60 mm 
Hg. At E (between markings) ethanol infusion, 4.4 in Moles/kg i.v. 
I: First day, 4 h after the second TETD dose. II: Second day. 

III: Third day. IV: Fourth day. 
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The  poss ib i l i ty  of s t u d y i n g  t he  T E T D - e t h a n o l  r eac t ion  
in a n i m a l s  opens  t he  way  for a b e t t e r  e x p e r i m e n t a l  
ana lys i s  of i ts  m e c h a n i s m ,  a n d  also for a b e t t e r  e v a l u a t i o n  
of t h e  va r ious  c o u n t e r - m e a s u r e s  which  h a v e  been  pro- 
posed  to  a l l ev ia t e  t he  s o m e t i m e s  ser ious c i r cu l a t o r y  com- 
p l i ca t ions  d u r i n g  T E T D - e t h a n o l  r eac t ions  in m a n  a. 

A de t a i l ed  desc r ip t i on  of th i s  work will be p r e sen t ed  in 
t h e  n e a r  f u t u r e  4,s. 

t ion,  H y p o t e n s i o n )  s t i m m e n  we i tgehend  mi t  der  A n t a b u s -  
A l k o h o t - l ( e a k t i o n  des  Menschen  i iberein.  

E. 5. PERMAN 

1)epartment o/Physiology, Karolinska Inslitutet, Stockholm 
(Sweden), Apri l  27, 1962. 

Zusammen/assung. V o r b e h a n d l u n g  m i t  Te t ra~ i thy l th iu -  
r amdi su l f id  (Disulf i ram,  A n t a b u s )  / inder t  die Reakt iv i t~ t t  
yon  K a n i n c h e n  auf  Athano] .  Se lbs t  d u r c h  kleine Dosen 
yon  A t h a n o l  he rvo rge ru fene  S y m p t o m e  ( H y p e r v e n t i l a -  

3 F. J a c o B s e N ,  Q u a r t .  J .  S tud .  Ah.ohol  la, I~ (1952). 
4 E. S. PERMAN, Ae ta  phys io l ,  s( 'and.  55, Stlppl.  190 (1962). 
5 A research  g r a n t  flTI)lll th l '  Alcohol  Researt:h Ci)lllmitto(! of tile 

Swedish  Medical  F, eseareh Counci l  is g r a t e fu l l y  a eknowh ,dged .  

M e c h a n i s m  of the Hypotens ion  Dur in~  the 
A n t a b u s e - A l c o h o l  React ion in Rabbits  

R e c e n t  work  has  s h o w n  t h a t  a n  e q u i v a l e n t  to  the  
h u m a n  A n t a b u s e - a l c o h o l  r eac t i on  can  be  p roduced  in 
r a b b i t s  b y  a d m i n i s t r a t i o n  of sma l l  a m o u n t s  of e t h a n o l  af- 
t e r  p r e t r e a t m e n t  w i th  t e t r a e t h y l t h i u r a m d i s u l f i d e  (TETI) ,  
d i su l f i ram,  An tabuse ) .  H y p e r v e n t i l a t i o n  and  a long-las t -  
ing decrease  in a r t e r i a l  p ressure  are p r o m i n e n t  f ea tu res  
of t h i s  reac t ion .  The  m e c h a n i s m  of t he  a r t e r i a l  h y p o -  
t ens ion  h a s  been  s t ud i ed  in more  de ta i l  in view of t he  
c l inical  i m p o r t a n c e  of t he  c o r r e s p o n d i n g  h y p o t e n s i o n  in 
m a n  1. 

~[ethods. Male a lb ino  r a b b i t s  we igh ing  2-4 kg were used. 
For  p r e t r e a t m e n t  1.0 g T E T D  (An tabuse ,  l ) u m e x  l , td . )  
was  g iven  b y  s t o m a c h  t u b e  (in a g u m  a rab ic  suspens ion)  
26 a n d  2 h p r io r  to  e x p e r i m e n t s .  The  a n i m a l s  were 
a n e s t h e t i z e d  w i t h  u r e t h a n e  (1.4 g /kg i.v.). The  fol lowing 
phys io log ica l  func t ions  were s tud ied  in vivo: sys t emic  
a r t e r i a l  pressure ,  h e a r t  ra te ,  va scu l a r  r es i s t ance  in the  
h i n d  l i m b  and  p H  of a r t e r i a l  blood. A p o l y g r a p h  (Grass) 
was  used for recording.  The  sys temic  a r t e r i a l  pressure  
was recorded  f rom the  r i gh t  femora l  a r t e r y  via  a pressure  
t r a n s d u c e r  ( S t a t h a m ) .  T he  h e a r t  r a t e  was recorded  b y  
a n  o r d i n a t e  wri ter .  A m eas u r e  of t he  va scu l a r  res i s tance  
in t he  h i n d  l imb  was o b t a i n e d  w i t h  t he  fol lowing tech-  
n ique .  P o l y e t h y l e n e  t u b i n g  was inse r ted  in to  the  left  
f emora l  a r t e ry ,  a l lowing the  b lood to  flow in an  ex t r a -  
corpora l  loop. The  b lood flow in t he  loop was m a i n t a i n e d  
c o n s t a n t  b y  a p u m p  (S igmamoto r ) .  T he  per fus ing  pres-  
sure  was  recorded  v i a  a p ressure  t r a n s d u c e r ,  a n d  t he  
f low r a t e  in  t he  loop was  a d j u s t e d  so t h a t  a t  t he  b e g i n n i n g  
of t h e  e x p e r i m e n t  t he  pe r fus ing  pressure  equa l l ed  t h e  
sy s t emic  a r t e r i a l  pressure .  Changes  in pe r fus ing  p ressu re  
d u r i n g  the  course  of t h e  e x p e r i m e n t  acco rd ing ly  ref lec ted  
changes  in t h e  v a s c u l a r  r e s i s t ance  of t he  per fused  region.  
Ar t e r i a l  p H  was d e t e r m i n e d  w i t h  a p H - e l e c t r o d e  in the  
loop record ing  v ia  a p H - m e t e r  ( R a d i o m e t e r  P H M  22). 
E t h a n o l  was  a d m i n i s t e r e d  i n t r a v e n o u s l y  d i lu ted  in sa l ine  
(0 .9%).  

Pieces  of i n t e s t ine  f rom p r e t r e a t e d  and  n o n - p r e t r e a t e d  
r a b b i t s  were s tud ied  in in vitro expe r i m en t s .  FINKLEMAN'S o 
p r e p a r a t i o n  was used in these  e x p e r i m e n t s ,  a n d  e t h a n o l  
or  a c e t a l d e h y d e  was a d d e d  d i r ec t ly  to  t he  in t e s t ine  b a t h .  

Results. The  e t h a n o l - i n d u c e d  h y p o t e n s i o n  was no t  
p r e v e n t e d  b y  m a i n t a i n i n g  c o n s t a n t  v e n t i l a t i o n  (af ter  
n e u r o m u s c u l a r  b lockade  w i th  d e c a m e t h o n i u m ) ,  i n d i c a t i n g  
t h a t  h y p e r v e n t i l a t i o n  is no t  a p r i m a r y  cause  of the  hypo-  
tens ion .  D u r i n g  t he  h y p o t e n s i o n  s t imu l i  ac t ing  a t  dif- 
f e ren t  levels of t he  s y m p a t h e t i c  v a s o c o n s t r i c t o r  s y s t e m  
(caro t id  occlusion, hypox ia ,  h y p e r c a p n i a ,  a d m i n i s t r a t i o n  

of s y m p a t h e t i c  t r a n s m i t t e r )  all p roduced  a rise in sy s t emic  
pressure .  E t h a n o l  also induced  a m a r k e d  h y p o t e n s i o n  in 
p r e t r e a t e d  ra t )b i t s  a f t e r  gangl ionic  b lockade  w i th  h e x a -  
m e t h o n i u m  (2 5 m g / k g  i.v.). 

The  vascu la r  r es i s t ance  in the  per fused  h ind  l imb  of 
p r e t r e a t e d  a n i m a l s  decreased  d u r i n g  t he  e t h a n o l - i n d u c e d  
fall in sys temic  pressure  (Figure) .  A decrease  in v a s c u l a r  
r es i s t ance  fol lowing a d m i n i s t r a t i o n  of e t h a n o l  was  seen 
also in e x p e r i m e n t s  where  the  s y m p a t h e t i c  ne rves  to  t he  
pe r fused  region had  been  cut .  I t  was  no t ed  t h a t  t h e  fall 
in sy s t emic  pressure  preceded  t he  decrease  in v a s c u l a r  
r e s i s t ance  of the  per fused  h i n d  l imb  when  the  e x t r a -  
corporea l  loop h a d  a large capac i ty .  I t  seems p r o b a b l e  
t h a t  t h i s  was  due  to the  ' d e l a y '  caused  by  the  loop. 
These  r e su l t s  t he reh ) re  sugges t  t h a t  t he  decrease  in 
va scu l a r  r es i s t ance  is p r imar i l y  due  to a b lood -bo rne  
fac to r  w i th  pe r iphe ra l  ac t ion .  

The re  was a s l ight  t r a n s i t o r y  (2(1 min)  increase  in h e a r t  
r a t e  d u r i n g  the  in i t ia l  phase  of the  h y p o t e n s i o n  ; no c h a n g e  
in h e a r t  r h y t h m  was obse rved .  The re  was a s l ight  in i t ia l  
increase  in a r t e r i a l  p H  p r o b a b l y  r e l a t ed  to the  concomi-  
t a n t  v e n t i l a t o r y  increase.  
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R a b b i t  p r e t r e a t e d  wi th  TI ' :TI).  U r e t h a n e  anes thes ia ,  I:ronl a b o v e  
d o w n w a r d s :  sy s t emic  a r t e r i a l  p ressure  ill n u n  H g ;  s igna l ;  hea r t  r a t e  
in bea t s  per  ra in :  hmal  p res su re  in n u n  H g  ill the  left  h ind  l imb,  per-  
fused at constant flow rate (6 ml/min) with blood from the same 
animal ( vaScll lar  res i s tance) :  a r t e r i a l  p l f ;  t inle scale ill lnin.  
C a p a c i t y  of loop:  9 lnl. (B) S0 inin a f t e r  end  of e t h a n o l  infus ion.  

1 K. RABV, l )an .  nwd .  Bull .  3, 1t;8 (1956). 
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