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ac t iva t ion  to  resul t  in cent r i lobular  lesion while those  
detoxif ied  d i rec t ly  p roduce  per ipor ta l  damage.  Those 
tox ins  which resul t  in de toxi f ica t ion  th rough  in te rmed ia tes  
which  are more  toxic  t h a n  the  p a r e n t  compound  and its 
u l t imate  metabol i tes ,  p roduce  midzonal  necrosisl~. 

There  is now considerable  evidence to  show t h a t  carbon 
te t rach lor ide  needs  to  be ac t iva ted  by  microsomal  enzyme 
sys t em in the  l iver before becoming  toxic  17, is. Adminis-  
t r a t ion  of glucocort icoids increases tox ic i ty  of carbon 
te t rach lor ide  ~9 indica t ing  an effective s t imula t ion  of drug 
me tabo l i sm dur ing  cort isone the rapy .  Such a t r e a t m e n t  
in acute  aflatoxicosis,  on the  o the r  hand ,  resul ts  in protec-  
t ion agains t  l iver damage  2o. 

P r e g n a n c y  depresses  me tabo l i sm of var ious  foreign 
compounds  s~ and  increases suscept ib i l i ty  to  acute  af la toxin  
damage  22. Similarly, v i t amin  A deficiency has been  shown 
to depress  t he  me tabo l i sm of a va r i e ty  of drugs s3 and  has  
been  d e m o n s t r a t e d  to  increase t he  suscept ib i l i ty  to  acute  
af la toxin  damage  s4. A more  di rect  and  cl inching evidence 
for t he  role of me tabo l i sm of af la toxin  as a factor  deter-  
mining  its toxic i ty ,  is p rov ided  b y  the  s tudies  on hypo-  
physec tomized  rats.  H y p o p h y s e c t o m y  reduced  the  
me tabo l i sm of aminopyr in  and of af la toxin  s~. There  was 
a decreased fo rma t ion  of the  metabol ic  p roduc t s  of alia- 
tox in  p roduced  b y  the  microsomal  enzymes25. However ,  
the  acute  suscept ib i l i ty  to  a f la toxin  was grea t ly  increased 
by  h y p o p h y s e c t o m y  26. 

These da t a  therefore  s t rong ly  suggest  t h a t  an effective 
drug  metabol iz ing  sy s t em pro tec t s  the  an imal  f rom ~che 
acute  effects of af la toxin.  On the  o ther  hand,  th is  effective 
drug metabo l i z ing  sys tem would appear  to have  exac t ly  
the  opposi te  effect  on the  carcinogenic po ten t i a l  of aria- 
toxin.  P ro te in  def ic iency and v i t amin  A def ic iency increase 
t he  acute  suscept ibi l i ty ,  b u t  reduce the  incidence of 
h e p a t o m a s  s~, 28. Again, h y p o p h y s e c t o m y  marked ly  reduces 
the  LD~026, b u t  is no t  compat ib le  w i th  the  p roduc t ion  of 
liver tumoursSL These resul ts  indica te  t h a t  dur ing  the  
me tabo l i sm of af la toxin  in the  body,  compounds  which  
are less toxic  w i th  respec t  to  acute  lesions b u t  more  
effective in hepa tocarc inogenes is  are formed.  This possi- 
bi l i ty  is suppor t ed  by  the  observa t ion  t h a t  admin i s t r a t ion  
of a single large dose of 500 txg of the  tox in  resul ts  in the  
deve lopmen  t of h e p a t o m a s  in 50% of ra t s  3~ while a 
smal ler  dose of less t h a n  100 ~g when  admin is te red  in 
mul t ip le  d iv ided  doses over  a long per iod resul ts  in liver 
cancer  in 100% of animals3L 

The obse rva t ion  t h a t  s imul taneous  admin i s t r a t ion  of 
p h e n o b a r b i t o n e  and af la toxin  reduces the  incidence of 

a f la toxin- induced  hepa t ic  tumours ,  however ,  suggests  
t h a t  a f la toxin  is  detoxif ied  wi th  respec t  to its carcinogenic 
po ten t i a l  also as. This could have  resul ted  f rom the  compet -  
i t ive inhib i t ion  of the  me tabo l i sm of the  carcinogen 
admin is te red  while the  drug-metabol iz ing  sys t em is 
hand l ing  the  phenobar t i tone .  

I t  appears ,  therefore,  t h a t  the  microsomal  drug me tab -  
olizing enzymes  are ra te  l imit ing in the  degrada t ion  of 
af la toxin  in the  ra t  liver. I t  is l ikely t h a t  these  'de toxif ied '  
p roduc t s  are more  carcinogenic to  the  liver. F u r t h e r  
s tudies  are necessary  to  subs t an t i a t e  th is  hypothes is .  

Summary. The evidences to  incr imina te  the  possible 
role of microsomal  drug  metabol iz ing  sys tem in af la toxin  
tox ic i ty  in ra t  have  been  reviewed. I t  is suggested t h a t  an 
effective drug  me tabo l i sm resul ts  in decreased acute  
tox ic i ty  and  the  p roduc t s  of me tabo l i sm are more  carcinor 
genie t h a n  the  na t ive  tox in  to t he  ra t  liver. 
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Benzodiazepines :  a C o m p a r i s o n  of their Effects in Mice on the Magni tude  of the P a l m a r  Skin 
Conduct iv i ty  R e s p o n s e  and on Penty lene te trazo le - Induced  Se izures  

We have  previous ly  d e m o n s t r a t e d  i t h a t  a wide va r i e ty  
of CNS depressan t s  inh ib i t  t he  pa lmar  skin conduc t iv i ty  
response  in mice (PSeR- t e s t ) .  This  t e s t  m i g h t  t hus  be 
used to  s t u d y  non-specif ic  sedat ive  act iv i ty .  On the  o ther  
hand ,  the  blocking of pen ty lene te t r azo le - induced  seizures 
(anti  P I  S = A P I  S-test) a t  ve ry  low doses is charac ter i s t ic  
of benzodiazepines  and  migh t  be re la ted  to  t he  ant i-  
epileptic and  anxioly t ic  act ions of these  drugs.  Conse- 
quent ly ,  a sys t emat i c  compar i son  be tween  the  two me t h o d s  
deserves  inves t igat ion.  

Methods. Swiss Or1 male  mice (body weight  18 to  25 g), 
r andomized  in to  ba tches  of 10, were used for bo t  h methods .  
P S C R -  and  A P I S - t e s t s  were carr ied ou t  following 1 and s 
respect ively .  The P S C R - t e s t  is based  on the  increase of the  
pa lmar  skin conduc t iv i t y  level in response  to  a photo- 

s t imulus ;  13 benzodiazepines  and  2 o the r  drugs (cf. Table) 
were in jec ted  i.p. 20 min  before the  i.p. admin i s t r a t ion  of 
125 mg/kg  of pen ty lene te t r azo le  in t he  A P I S - t e s t  or 
before t he  2nd pho tos t imulus  in the  PSCR- te s t ,  Each  
b a t c h  of mice was dosed in such a way  as to  achieve a 
logar i thmic  increase of dosage over  the  whole exper iment .  
For  each drug  t e s t ed  the  following values were calculated : 
the  E D  50 (following 3) p reven t ing  tonic  convulsions and 
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Comparison of the activities in the palmar skin conductivity (PSCR) 
and antipentylenetetrazole (APIS) tests 

Drugs Activities APIS A 

APIS A PSCR A PSCR A 

Clonazepam (cmc) 2695 351 7.7 
(2558-2855) (325-375) (@8-8.8) 

Flunitrazepam (cmc) 3588 514 7.0 
(3187-4158) (513-517) (6.5-8.1) 

Bromazepam (cmc) 671" 316 2.1 
(281-348) 

Lorazepam (emc) 1070 664 1.6 
(1048 1101) (623 738) (1.4-1.8) 

Flurazepaln (cmc) 518 �9 325 1.6 
(299 351) 

Demoxepam (cmc) 451 286 1.6 
(441-463) (265 306)  (1.4-1.7) 

Chlorazepate (cmc) 432 287 1.5 
(428-437) (256-318)  (1.3-1.7) 

Tetrazepalu (cmc) 388 261 1.5 
(374-410) (224-298)  (1.3-1.8) 

Medazepaln (sal) 399 290 1.4 
(391-409) (263 317)  (1.2-1.5) 

Nitrazepaln (emc) 813 598 1.4 
(775-863} (580 628)  (1.2-1.5) 

Oxazepam (cmc) 441 371 1.2 
(419-477) (348-392)  (1.1-1.4) 

Diazepam (tint) 620 542 1.1 
(569-724) (528-562)  (1.0-1.4) 

Chlordiazepoxide (cmc) 373 387 1.0 
(357-398) (367-405)  (0.9-1.1) 

Phenobarbital Na (sal) 325 343 0.9 
(322-329) (324-361)  (0.89-1.01) 

Meprobamate (sal) 283 300 0.9 
(277-290) (273-326)  (0.8-t.1) 

Figures in brackets = confidence limits p 0.05. 
sal, in Na CI solution; cmc, in aqueous solution of 0.5% earboxy- 
inethyleellulose. �9 Approximate value. 
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d e a t h  in 50% of the  mice (APIS  PD 50 mg/kg),  the  dose 
p roduc ing  a 50% inhibi t ion of P S C R  (PSCR ID 50 mg/kg),  
t he  cor responding  act iv i t ies :  

10 a 
(= APIS A) and 

log (APIS PD 50 • 100) 
APIS A 

(= PSCR A) and the ratio PSCR---------A ' 

10 a 
log (PSCR ID 50• 100) 

The  resul ts  are given in the  Tab!e. 
Discussion. Since the  var ious  compounds  showed grea t ly  

differ ing potencies  in the  two  tests ,  A P I S  and  P S C R - t e s t s  
are l ikely to  indicate  two  di f ferent  pharmacolog ica l  
act ions.  The mechan i sm of the  ac t iv i ty  of benzodiazepines  
in A P I S - t e s t  p robab ly  involves  an a n t a g o n i s m  of t h e  
pen ty l ene t e t r azo le - induced  decrease of t he  p r e synap t i c  
inh ib i t ion  in the  re t icular  fo rmat ion  4. In  t he  PSCR- t e s t ,  
the  effect  of benzodiazepines  is likely to  be the  consequence  
of ac t iv i ty  on the  ascending  re t icular  f o rma t ion  5, on 
au tonomic  cent res  and  p a t h w a y s  and  also on visual  
p a t h w a y s  6 as P S C R  is el ici ted by  a pho tos t imulus .  I t  is 
therefore  no surprise to find t h a t  drugs  exh ib i t  d i f fe rent  
act ivi t ies  in these  two tests .  So specifically ' an t i convu l san t '  
benzodiazepines  ( f luni t razepam and  c lonazepam) reveal  
an ac t iv i ty  ra t io  A P I S  A / P S C R  A of 7. However ,  ' seda-  
t ive '  benzodiazepines  p resen t  an ac t iv i ty  rat io which is 
e i ther  a round  1, like m e p r o b a m a t e  and phenobarb i t a l ,  or 
close to 1.5. 

Rdsumd. La compara i son  des act ivi t6s  de 13 benzo-  
diaz6pines sur les tes ts  de r6ponse de conduct iv i t6  cntan6e 
pa lmai re  e t  an t ipen t6 t razo le  p e r m e t  de diff4rencier pa r  
leurs r appor t s  d 'ac t iv i t6  les benzodiaz6pines  (,s4datives~> 
(1,0 5. 1,6) et  ~(anti6pileptiques~> (7). 
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Cardiotonic  Activi t ies  of 3 , 5 - S e c o - 4 - N o r - C a r d e n o l i d e s  in Rana nigromaculata 

In  the  course of our s tudies  1-5 on the  s t ruc tu re -ac t iv i ty  
re la t ionship  of the  cardenolide,  several  3,5-seco-4-nor- 
cardenol ides  were p repa red  f rom digi toxigenin (I), and  
the i r  cardio tonic  act ivi t ies  were t e s t ed  by  using the  
isolated frog h e a r t  (S t raub ' s  prepara t ion) .  In  th is  prel imi-  
na ry  repor t ,  we descr ibe the  cardio tonic  act ivi t ies  of the  
following 4 compounds~ in compar i son  wi th  t h a t  of 
d igi toxigenin  : 14-hydroxy-  3, 5-seco-4-nor- 5 -oxo- 14 fl-card- 
20(22)-enolid-3-oic acid (IIa) ,  its m e t h y l  es ter  ( I Ib) ,  
5 fl, 14-dihydro xy-  3,5 -seco- 4-nor- 14 fl-card- 20 ( 22) -enolid- 3- 
ol (III) ,  5 ~, 14-dihydroxy-3,  5-seco-4-nor-14fl-card-20(22)- 
enolid-3-ol (IV). 

The m e t h o d  of assay is t h e  same as descr ibed in t he  
previous  papers  1-5. Frogs,  Rana nigromaculata, were used. 
The S t r aub ' s  cannula  conta ined  2 ml of Ringer ' s  solution, 
the  compos i t ion  of which  was:  NaC1, 111 m M ;  KC1, 
2.7 r aM;  CaC1 v 1.8 m M ;  NaHCOs, 15 raM, and  glucose, 
2.7 raM. I t  was  aera ted  wi th  95% 02 + 5% CO2. The 
con t rac t ion  of t he  h e a r t  was  recorded wi th  isotonic lever 
on smoked drums.  The hea r t  was first  made  h y p o d y n a m i c  

by  reducing the  concen t ra t ion  of calcium to 0.6 m M ,  
1/a of the  normal ,  and t h e n  the  effect  of one of the  com- 
pounds  was t e s t ed  in the  following way.  

Stock solut ions of t he  5 compounds  were p repa red  wi th  
95% e thanol  in concen t ra t ion  of 1 mg/ml .  Before experi-  
men t ,  these  s tock solut ions were  d i lu ted  wi th  0.6% saline 
to  the  desired concent ra t ions .  S ta r t ing  f rom a sub th resho ld  
dose, a small  a m o u n t  (20-140 [xl) of a d i lu ted  solut ion was 
added  to  the  cannula  every  15-25 rain, so t h a t  a s tepwise  
increase in the  cumula t ive  concen t r a t i on  of t h e  t e s t  
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