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I n t e s t i n e s  f rom p r e t r e a t e d  r a b b i t s  r e sponded  in  a n  
a p p a r e n t l y  n o r m a l  way  to  s y m p a t h e t i c  ne rve  s t i m u l a t i o n  
in vitro in  t he  presence  of e t h a n o l  ( <  1.0% w/v)  or ace t -  
a l d e h y d e  ( <  0 .01% w/v).  

Conclusions. The  resu l t s  sugges t  t h a t  a decrease  in  
pe r iphe ra l  va scu l a r  res i s tance  is a m a j o r  c o n t r i b u t i n g  
cause  of t h e  h y p o t e n s i o n  d u r i n g  t h e  A n t a b u s e - a l c o h o l  
reac t ion .  No ev idence  of a n y  i m p a i r e d  f u n c t i o n  in  t h e  
s y m p a t h e t i c  ne rvous  s y s t e m  was  ob t a ined .  Th i s  i nd ica t e s  
t h a t  the  h y p o t e n s i o n  is n o t  p r i m a r i l y  due  to  a b l o c k a d e  
of t h e  va socons t r i c t o r  sys tem.  H o w e v e r ,  t h e  h o m e o s t a t i c  
r egu la t ion  of t he  b lood  pressure  is no to r ious ly  poo r  in  t h e  
r abb i t ,  a n d  t h i s  p r o b a b l y  exp la ins  w h y  t h e  h y p o t e n s i o n  
d u r i n g  t h e  A n t a b u s e - a l c o h o l  r e a c t i o n  is so p r o n o u n c e d  
in  t h i s  an ima l .  

The  p r e s e n t  f ind ings  seem to  p r o v i d e  some  exper i -  
m e n t a l  s u p p o r t  for  t h e  cl inical  o b s e r v a t i o n  ~ t h a t  exoge- 
nous  a d m i n i s t r a t i o n  of t h e  s y m p a t h e t i c  t r a n s m i t t e r  
( =  n o r a d r e n a l i n e  i.V.) m a y  be  a n  a d e q u a t e  s u p p o r t i v e  
t h e r a p y  for  t h e  ser ious  h y p o t e n s i o n  w h i c h  c a n  occur  
d u r i n g  A n t a b u s e - a l c o h o l  r eac t i ons  in  m a n .  

A more  de t a i l ed  r e p o r t  4 of these  s tud ies  will  a p p e a r  
in  t h e  n e a r  f u t u r e  ~. 

Rdsumd. Nos 6 tudes  sur  le sys t~me c i rcu la to i re  des 
lap ins  anesth~siSs ~ l ' u r d t h a n e  m o n t r e n t  que  la  baisse  de 
la r6s i s tance  vascu la i r e  p6r iph6r ique ,  p r o v o q u 6 e  p a r  u n  
f ac t eu r  t r a n s p o r t d  p a r  le sang,  e s t  u n e  cause, m a j e u r e  
c o n t r i b u a n t  ~ l ' h y p o t e n s i o n  p e n d a n t  la r$ac t ion  A n t a b u s e -  
Alcool. A u c u n e  6vidence  de la p rdsence  d ' u n  bloc  p r ima i r e  
au  n i v e a u  du  sys tSme v a s o c o n s t r i c t e u r  n ' a  6t6 cons ta t6e .  
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In  v i t ro  Guanidino-Resistanee and 
Guanidino-Dependence  of Poliovirus 

T h e  d i s c o v e r y  of t he  in vitro an t ipo l io  a c t i v i t y  of 
guan id ine  l, 2 has  b e e n  q u i ck l y  fol lowed b y  t h e  o b s e r v a t i o n  
t h a t  t h e  po l iov i rus  becomes  easi ly  r e s i s t a n t  to  t h i s  
chemica l  3,*. I t  s eemed  to us  useful,  f rom t h e  v i e w - p o i n t  
of v i r a l  b io logy  a n d  f rom t h a t  of c h e m o t h e r a p y ,  to  s t u d y  
in de ta i l  some fea tu res  of th i s  res is tance.  

T h e  t e c h n i c a l  p r o c e d u r e  e m p l o y e d  in these  in vitro 
e x p e r i m e n t s  ha s  been  desc r ibed  in  de ta i l  e lsewhere ~. I n  
brief ,  we h a v e  b e e n  able  to  con f i rm  t h a t  a guan id ine -  
res i s t ance  eas i ly  deve lops  in po l iov i rus  1 a n d  2. As s h o w n  
in  Tab le  I, i t  is poss ible  to  o b t a i n  a n  apprec iab le  degree 
of r es i s t ance  a f t e r  on ly  4 -5  t r ans fe r s  in  H e L a  cell cu l tu res  
c o n t a i n i n g  inc reas ing  a m o u n t s  of g u a n i d i n e  HC1 (f rom 
1/16 000 to  1/4000 w h i c h  is t h e  m a x i m u m  dose t o l e r a t ed  
b y  t h e  cu l t u r ed  cells). However ,  w h e n  t he  in i t i a l  a m o u n t  
of g u a n i d i n e  in  t h e  m e d i u m  is v e r y  h i g h  (114000) i t  is 
n e v e r  possible  to  isola te  r e s i s t a n t  vi ruses .  

The  s t a b i l i t y  of t h e  g u a n i d i n e - r e s i s t a n c e  was  t h e n  
inves t iga t ed .  A s t r a i n  of g u a n i d i n e - r e s i s t a n t  po l iov i rus  
was sub jec t ed  to  passages  in  guan id ine - f r ee  H e L a  cell 
cul tures .  Af te r  10 t r ans fe r s  (Table  II) ,  a c lea r  d i m i n u t i o n  
of i t s  guan id ine - r e s i s t ance  was  o b s e r v e d  a n d  a f t e r  30 
t r ans fe r s  t he  r e s i s t a n t  v i rus  h a d  a g u a n i d i n e - s e n s i t i v i t y  
v e r y  s imi la r  to  t h a t  of t he  or ig ina l  sens i t ive  v i rus .  

These  resu l t s  sugges t  t h a t  t h e  guan i d i ne - r e s i s t ance  
evoked  in vitro shou ld  be  cons idered  as a n  a d a p t a t i v e  
c h a r a c t e r  of t he  vi rus-cel l  s y s t e m  r a t h e r  t h a n  a gene t i c  
one.  O t h e r  e x p e r i m e n t s  h a v e  d e m o n s t r a t e d  t h a t  t h e  
v i rus  w h i c h  ha s  become  g u a n i d i n e - r e s i s t a n t  in  H e L a  cell 
cu l tu res  shows t h e  s ame  degree  of r e s i s t ance  e v e n  w h e n  
p r o p a g a t e d  in  o t h e r  cell-lines. I t  seems,  there fore ,  t h a t  
t h e  res i s tance  we induced  is a p r o p e r t y  acqu i r ed  b y  t h e  
v i rus  or  b y  a vi rus-cel l  s y s t e m  n o t  l imi t ed  to  a s ingle 
ce l lu lar  t y p e - - f o r  i n s t a n c e  t h e  v i ru s  p lus  t h e  ' r e c e p t o r '  
descr ibed  b y  HOLLAND a n d  McCLAREN 6. 

F ina l ly ,  we h a v e  o b s e r v e d  t h a t  g u a n i d i n e  n o t  on ly  
in te r fe res  wi th ,  b u t  e v e n  e n h a n c e s  t h e  v i r a l  g rowth .  I n  
fact ,  if  t h e  t r ans fe r s  of a r e s i s t a n t  v i rus  in  cell cu l tu re s  

Tab. I. Guanidinc resistance induced in poliovirus strains 
(CPU present in culture media after 4 or 5 serial passages a) 

Virus CPU a 

without 
guanidine 

with 
guanidine 
7/ml 

1 S: Polio 1 Strain (Brunhenders) 106 

1 R: 1 S propagated in HeLa cells 106 
once with 62 and 3 times with 
250 y/ml of guanidine HC1 

1 Rx: I S propagated in HeLa cells 103 
4 times with 250 y/ml of 
guanidinc HCI 

2S :  
2R :  

Polio 2, MEF 1 ; mouse adapted 106 
2 S propagated in HeLa cells 106 
once with 15, twice with 62 and 
twice with 250~,/ml of guanidine HC1 

250 
125 
83 
62 
50 
33 

250 

~10  
10 
10 a 
10 a 
105 
l0 s 
l0 s 

250 ~ 10 
125 <:10 
83 <~10 
62 ~10  
50 l0 
33 10 

250 ~10  
250 106 

a End-point method, performed in HeLa stationary cultures 
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c o n t a i n i n g  t h e  m a x i m u m  dose  of g u a n i d i n e  a re  r e p e a t e d  
b e y o n d  a c e r t a i n  n u m b e r ,  t h e  C P E  a n d  t he  v i rus  repl ica-  
t i on  t a k e  place  only,  or a t  leas t  more  eff icient ly,  in  the  
p resence  of g u a n i d i n e  (Table  III) t h a n  in i t s  absence.  
T h a t  is, t h e  v i rus-ce l l  s y s t e m  is capable ,  p e r h a p s  b y  
m e a n s  of e n z y m a t i c  a d j u s t m e n t s ,  n o t  o n l y  of cop ing  

Tab. II. Reversibility of the guanidino-resistance induced in polio 1 
(see Table I) 

Virus CPU 

without with guanidinc 
guanidine HC1 250 7/ml 

1 S 10 ~ < 10 
1 R 10 ~ 10 6 
1 R 15:1 R after 15 transfers in 10 G 10 ~ 
presence of 250 7]ml of gnanidine HCI 
1 R 15 S: 1 R 15 after 30 passages l0 s l0 s 
without guanidine tiC1 

Tab. III. Guanidine-dependence induced in polio 1 
(see Tables I and II) 

Virus CPU 

without 
guanidine 

with guanidine 
HCI 250 y/ml 

w i t h  t h e  tox ic  a c t i o n  of g u a n i d i n e  b u t  also of u t i l i z ing  
th i s  s u b s t a n c e  for i ts  own  rep l ica t ion .  W h i l e  t h e  r e s i s t ance  
of some v i ruses  to  some c h e m o t h e r a p e u t i c  agen t s  ha s  
been  obse rved  seve ra l  t imes ,  we are  no t  aware  of a n y  
p rev ious  d e m o n s t r a t i o n  of t h e  t r a n s f o r m a t i o n  of a v i ra l  
i n h i b i t o r  i n to  a v i r a l  g rowth - fac to r .  

T h e  m o s t  obv ious  conc lus ion  is to  cons ide r  t h e  resis t -  
ance  of a v i rus  as a sc lect ive  p h e n o m e n o n  a c t i n g  a t  t h e  
gene t ic  level.  However ,  ou r  resu l t s  i n d i c a t e  t h a t  t he  
r e s i s t ance  t h a t  we can  induce  in polio v i rus  a g a i n s t  
g u a n i d i n e  m u s t  be  cons idered  as  a n  acqu i r ed  a n d  u n s t a b l e  
cha rac te r i s t i c .  

Cons ider ing  these  fac t s  u n d e r  a b r o a d e r  aspec t ,  t h e y  
s t rong ly  s u p p o r t  t h e  idea  of t he  v i rus  as a l iv ing o r g a n i s m  
wh ich  is more  compl i ca t ed  t h a n  genera l ly  supposed  a n d  
p e r h a p s  more  a u t o n o m o u s  w i t h  r e spec t  to  t he  h o s t  cell. 
F r o m  t h e  v i e w - p o i n t  of c h e m o t h e r a p y ,  i t  is i m p o r t a n t  to  
k n o w  t h a t  a v i r a l  a g e n t  does  n o t  seem to  be, in  i t s  
f u n d a m e n t a l  aspects ,  v e r y  d i f f e ren t  f rom t h e  schyzo-  
myce tes .  

Riassunto. I1 v i rus  pol iomiel i t ico  pu6  essere reso, in 
vitro, g u a n i d i n o - r e s i s t e n t e  se p r o p a g a t e  s e r i a l m e n t e  in  
cu l t u r e  cel lular i  c o n t e n e n t i  dosi  c rescen t i  di  g u a n i d i n a .  
P r o s e g u e n d o  nei  passagg i  ser ia l i  in  p r e s e n z a  delle dosi  
mas s ime  di  g u a n i d i n a  to l l e ra t e  dal le  cellule, si o t t i e n e  un  
ceppo di  polio v i rus  che  si s v i l u p p a  assa i  megl io  in  
t e r r e n i  c o n t e n e n t i  la so s t anza  che  n o n  in t e r r e n i  che  ne 
s iano  pr ivi .  

Ta le  ca ra t t e r i s t i ca ,  che  r i c h i a m a  quel la  de l la  a n t i -  
b io t i co -d ipendenza  di  a l cun i  sch izomice t i ,  s e m b r a  depo r r e  
pe r  u n a  a u t o n o m i a  del v i ru s  r i spe t t o  a l la  eel lula  osp i t e  
maggiore  di q u a n t o  s inora  r i t enu to .  

1 R 10 ~ l0 s 
1 R 15 l0 s 10 ~ 
1 D : 1 R 15 after other 30 passages 103 l0 s 
in presence of ~507/ml of guanidine HC1 
I D diluted 1/10000 <10  104 
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A n  E v i d e n c e  f o r  D e c r e a s e  o f  E n e r g y  P r o d u c t i o n  i n  

T h i a m i n e  D e f i c i e n t  F a i l i n g  R a t  H e a r O  

I n v e s t i g a t i o n s  on  a l t e r a t i ons  of t he  m e c h a n i s m s  of 
ene rgy  p r o d u c t i o n  is one  a v e n u e  of ga in ing  in s igh t  in to  
t he  cond i t ions  a t  t h e  cel lu lar  level  l ead ing  to  h e a r t  
fai lure.  GERTLER 2, a n d  SCH~VARTZ a n d  LEE a found  
m a r k e d  decrease  in  t h e  eff ic iency of o x i d a t i v e  phos -  
p h o r y l a t i o n  in  h e a r t  m i t o c h o n d r i a  (sarcosomes) i so la ted  
f rom gu inea  pigs s u b j e c t e d  to  e x p e r i m e n t a l  aor t i c  
cons t r i c t ion .  The  r e l a t i ons h i p  b e t w e e n  eff ic iency of 
o x i d a t i v e  p h o s p h o r y l a t i o n  a n d  shape  changes  of muscle  
m i t o c h o n d r i a  h a s  b e e n  s t r i k ing ly  i l l u s t r a t ed  b y  HARMAN 
a n d  FEIGELSON 4. A n o t h e r  c h a n g e  of m i t o c h o n d r i a l  
morpho logy ,  revers ib le  swelling,  wh ich  also inf luences  
t h e  eff ic iency of ox ida t i ve  p h o s p h o r y l a t i o n ,  m a y  be 
i nduced  b y  h y p o t o n i c i t y  a n d  d i f fe ren t  chemica l  agen t s  5-7 
a n d  reve r sed  b y  t h e  a d d i t i o n  of a d e n o s i n e t r i p h o s p h a t e  s 
(ATP) .  M i t o c h o n d r i a l  swell ing m a y  be  i n h i b i t e d  also b y  
c i t r ic  cycle  s u b s t r a t e s  l ead ing  to  t h e  de nero s y n t h e s i s  of 
A T P  9. I n  t h e  p r e s e n t  r e p o r t  such  s u b s t r a t e  i n h i b i t i o n  of 
swell ing h a s  been  used to  d e t e c t  a l t e r a t i o n  of t h e  sarco-  
s o m a l  o x i d a t i v e  s y s t e m  in t he  t h i a m i n e  def ic ien t  fa i l ing 
h e a r t .  

Sp rague -Dawley  male  r a t s  ( range 300-400 g) rece ived  
P u r i n a  Chow or  a d e x t r o s e - c a s e i n  ba se  s e m i - s y n t h e t i c  
d ie t  x° c o n t a i n i n g  3 m g / k g  (normals) ,  0.7 m g / k g  ( t h i a m i n e  
low) a n d  0 m g / k g  ( t h i a m i n e  devoid)  levels of t h i a m i n e .  
The  h e a r t s  o b t a i n e d  f rom the  a n i m a l s  on  t h e  two  de f i c i en t  
d ie ts  were  f l a b b y  a n d  h a d  h e a r t - w e i g h t  pe r  b o d y - w e i g h t  
r a t ios  s ign i f i can t ly  h i g h e r  t h a n  t he  n o r m a l s  (YosHITOSHI 
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