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convuls ive  doses of s t rychnine  were also employed.  W i t h  
this  drug  general ized moto r  exc i tab i l i ty  increased, bu t  
unlike wi th  p ic ro toxin  the  r ight ing coord ina t ion  remained  
poor. A no the r  group of animals  was kep t  on the  alcohol 
regime for 2 weeks to develop tolerance.  Animals  were 
no t  al lowed access to alcohol for 4 h pr ior  to test ing,  bu t  
were given e thanol  by  in tuba t ion  immedia te ly  prior  to 
tes t ing.  Some of these animals  were given the  GABA 
t r ansaminase  (E.C. 4.1.1.15) inhibi tor  AOAA (amino- 
oxyacet ic  acid) 3 h before test ing.  Pr ior  to being given 
ethanol ,  t r ea t ed  animals  were selected so t h a t  a group was 
ob ta ined  t h a t  was able to r ight  themse lves  as well as the  
non - t r ea t ed  control  animals.  As i l lus t ra ted in figure 2B 
the  AOAA- t r ea t ed  animals  were more adverse ly  affected 
by  the  admin is te red  alcohol as judged  by  this  motor  test .  
Discussion. By 2 weeks the  mean  cerebel lum GABA level 
in the  alcohol group was s ignif icant ly  d i f ferent  f rom t h a t  
of the  contro l  group, and by  4 weeks th is  s ta t is t ica l ly  
s ignif icant  difference was also observed be tween  the  al- 
cohol group and glucose group values. The lack of a 
s ta t is t ica l ly  s ignif icant  difference be tween  the  2-week al- 
cohol and glucose values was p robab ly  because the  glu- 
cose group GABA level values were consis tent ly ,  bu t  non-  
significantly,  lower t h a n  the  contro l  group values a t  the  
same t ime period.  This m a y  suggest  a nu t r i t iona l  effect  
on bra in  GABA levels. Such a nu t r i t iona l  effect  could 
have  been  re la ted to the  shif t  of the  die t  towards  a grea ter  
p ropor t ion  of ca rbohydra te ,  and an associated change in 
precursor  metabol ic  pools fed by  glucose and amino acids 11 
By 2 weeks the  alcohol group animals  had also developed 
tolerance,  as d e m o n s t r a t e d  wi th  the  r ight ing reflex. There  
was a s ignif icant  difference in the  he igh t  required for 
r ight ing  be tween  the  2-week alcohol and glucose animals,  

even t h o u g h  the  difference be tween  their  mean  cerebellum 
GABA levels was no t  s ignif icant  a t  this  t ime period. Wi th  
this  except ion  it can be said t h a t  a depression in cerebel lum 
GABA levels accompanied  the  d e v e l o p m e n t  of alcohol 
tolerance by  this  reflex. H o w ev e r ,  no cause and effect  
re la t ionship  can be concluded f rom these  data .  A reduct ion  
in neuronal  GABA levels would con t r ibu te  to the  devel-  
o p m e n t  of tolerance by  reducing cent ra l  inhibi t ion,  t h e r eby  
compensa t ing  for the  depressan t  effect  of the  alcohol. 
A t t e m p t s  to correlate  brain  GABA levels w i th  exci tabi l i ty  
general ly  have  var iable  success 12, pe rhaps  because GABA 
levels per  se do no t  d is t inguish between t r a n s m i t t e r  syn- 
thesis, release and restorage,  or degradat ion ,  or whe the r  
the  brigin is neuronal  or glial. We found t h a t  a drug t h a t  
interferes  wi th  GABA neurone  act iv i ty ,  picrotoxinla,  mi- 
miced tolerance,  while a drug  k n o w n  to increase bra in  
GABA levels, AOAA 14, reduced to lerance t h a t  had a l ready 
developed.  These da t a  could be in t e rp re t ed  as being 
mani fes ta t ions  of the  general ized depressan t  qualit ies of 
endogenous  GABA, or t h e y  could be in t e rp re t ed  as indi- 
rec t ly  suppor t ing  the  view t h a t  alcohol to lerance devel-  
o p m e n t  involves a reduct ion  in bra in  GABA levels, w i th  
an a t t e n d a n t  reduct ion  in inhib i t ion  or disfacil i tat ion.  The 
ap p a ren t  specifici ty of the  p ic ro toxin  effect  compared  to 
the  act ion of s t rychn ine  favours  the  la t te r  explanat ion.  
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Summary. Seneciphyll ine,  one of the  hepa to tox ic  pyrol izidine alkaloids, induced,  as do also monoclotal ine,  etc., a 
marked  ar ter ia l  and ar ter iolar  h y p e r t r o p h y  of the  lung of young Wis t a r  ra ts  a m o n t h  af ter  a single s. c. injection of 
50-80 mg/kg.  Cor pu lmonale  wi th  lef tward shif t  of the  vent r icu la r  s e p t u m  was also noted.  

Recen t ly  seneciphyll ine,  m.p.  216~ iel~l~ -134 ~ 
(CHCla), has  been isolated f rom the  roots  ot Japanese  
Senecio cannabifol ius  Less (Japanese  name : Hangonso)  in 
large con t en t  using silica gel co lumn c h r o m a t o g r a p h y  1. 
Seneciphyl l ine  has been known as one of the  hepa to -  
toxic pyrrol iz idine alkaloids 2 and  found in a wide va r i e ty  
of p lan ts  of Senecio and  Crotalaria  species a. Some pyr-  
rolizidine der ivat ives ,  such as monocro ta l ine  and re- 
t rorsine,  have  been known to cause, besides the  liver 
injury,  cor pulmonale ,  occasional ly accompanied  by  pul- 
m o n a r y  ar ter i t i s  and arter iol i t is  when  fed per  os4, 5 as 
well as single 6 or successive 5 injections.  The .p re sen t  pre- 
l iminary  expe r imen t  showed t h a t  seneciphyll ine can also 
i n d u c e  p u l m o n a r y  changes  wi th  cor pu lmonale  in rats,  
s imilar  to  those  caused by  monocrota l ine .  Al though  the  
n u m b e r  of animals  used was small,  p u l m o n a r y  and car- 
diac lesions were convincing.  

Materials and methods. 16 male Wis ta r  ra t s  (Nihon R a t  
Co., Tokyo) of 4 weeks old (40-50 g) were used. They  
were caged in pairs  in a sc reen-bo t tom cage and fed 

commercia l  pel let  food (CE-II,  Clea J a p a n  Co.) and  
water  ad l ibi tum. Seneciphyll ine solution was p repa red  
by  dissolving it in 1 N HC1, d i lu t ing and t h e n  neutra l iz ing 
wi th  0.5 N N a O H  jus t  before use;  it  was injected s.c. 
into the  in terscapular  region (table). The animals  were 
autops ied  as soon as t h e y  were sacrificed or found dead.  
Af ter  gross examina t ion ,  the  hear t ,  lungs a n d  liver were 
f ixed in 10~o neut ra l  buffered formalin,  embedded  in 
paraffin,  cut  and s ta ined wi th  hema toxy l in  and eosin. 
Special s ta inings  were used when  required.  
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Results and discussion. E a c h  r a t  w h i c h  w a s  g i v e n  80 m g /  
k g  of s e n e c i p h y l l i n e  w a s  s ac r i f i ced  a f t e r  1, 2 a n d  3 
weeks .  T h e  r e s t  d i ed  a t  28, 34 a n d  37 d a y s  a f t e r  i n j e c t i o n .  
1 of  3 a n i m a l s  of  50 m g / k g - g r o u p  d i ed  a t  34 d a y s .  E x c e p t  
for  t h e  r e d u c e d  r a t e  of  b o d y  w e i g h t  ga i n ,  t h e s e  r a t s  
s h o w e d  s y m p t o m s  s u c h  as  w e a k n e s s ,  d y s p n e a  a n d  a n o -  
r e x i a  o n l y  a f ew  d a y s  be fo r e  d e a t h .  O n  a u t o p s y  of  t h e  
d e c e a s e d  a n i m a l s ,  t h e  l u n g s  were  a t e l e c t a t i c ,  w i t h  
p e t e c h i a l  h e m o r r a g e s  a n d  s l i g h t  e d e m a ,  d u e  to  p r o f u s e  
s e r o u s  p l e u r a l  e x u d a t e  ( tab le) .  T h e  h e a r t  s h o w e d  re-  
m a r k a b l e  r i g h t  v e n t r i c u l a r  h y p e r t r o p h y  a n d  d i l a t a t i o n  
w i t h  l e f t w a r d  s h i f t  of  t h e  s e p t u m .  T h e  l ive r  w a s  c o n g e s t e d  
p r e s e n t i n g  t h e  n u t m e g  a p p e a r a n c e .  O t h e r  o r g a n s  we re  
u n r e m a r k a b l e .  S u r v i v o r s  we re  k i l l ed  a t  34, 89 a n d  157 
d a y s  of  e x p e r i m e n t ,  w i t h  m o d e r a t e  d i l a t a t i o n  of t h e  
r i g h t  h e a r t  v e n t r i c l e  in  2 a n i m a l s  ( t a b l e ) .  2 c o n t r o l  r a t s  
a n d  4 r a t s  g i v e n  30 m g / k g  of  s e n e c i p h y l l i n e  s h o w e d  no  
p a t h o l o g i c a l  c h a n g e s .  

Survival and macroscopic findings of rats given single s.c. injection 
of seneeiphylline 

No. of rats Dose Survival Lung Heart  Liver 
(Ing/kg) (days) 

T h e  l u n g s  of  t h e  r a t s  w h i c h  d i e d  s p o n t a n e o u s l y  s h o w e d  
h i s t o l o g i c a l  c h a n g e s  v e r y  s i m i l a r  to  t h o s e  t r e a t e d  w i t h  
m o n o c r o t a l i n e  6,8 o r  f u l v i n e L  T h e  m o s t  c o n s p i c u o u s  
c h a n g e  w a s  m e d i a l  t h i c k e n i n g  of  t h e  a r t e r i o l e s  c o m p o s e d  
of  p l u m p  s m o o t h  m u s c l e  cel ls .  B o t h  i n t e r n a l  a n d  e x t e r n a l  
e l a s t i c  l a m i n a e  we re  s h a r p l y  s t a i n e d .  H y a l i n i z a t i o n  of  t h e  
m e d i a  w a s  r a r e l y  s e e n  b u t  t h e r e  w a s  n o  nec ro s i s .  I n  t h e  
s u r v i v i n g  r a t s  g i v e n  50 m g / k g  of  s e n e c i p h y l l i n e ,  m i l d  to  
m o d e r a t e  p e r i v a s c u l a r  e d e m a  of  t h e  l u n g  w a s  f o u n d  a f t e r  
34 a n d  89 d a y s .  
M y o c a r d i a l  c h a n g e s  w e r e  n o t i c e a b l e  a f t e r  3 weeks .  T h e  
m y o c a r d i u m  s h o w e d  h y p e r t r o p h y  of t h e  m u s c l e  ce l ls  in  
t h e  r i g h t  v e n t r i c u l a r  wa l l  a n d  s e p t u m  w i t h  e n l a r g e d ,  
i r r egu l a r ,  o f t e n  b i z z a r e - s h a p e d  h y p e r c h r o m a t i c  nuc le i .  
P a t c h y  loose  s c a r s  we re  a lso  f o u n d .  I n  c o n t r a s t ,  m y o -  
c a r d i a l  cel ls  of  t h e  le f t  v e n t r i c l e  w a s  u n r e m a r k a b l e .  
T h e  s i m i l a r i t y  of  t h e  l e s ions  w i t h  t h o s e  i n d u c e d  b y  o t h e r  
p y r r o l i z i d i n e  a lka lo id s ,  s u c h  as  m o n o c r o t a l i n e  4-6, r e t r o r -  
s ine  a n d  fu lv ine~ ,  r e l e v a n t  c o m p o u n d s  to  s e n e c i p h y l l i n e ,  
i n d i c a t e s  s i m i l a r  a p a t h o g e n i c  p r o c e s s  w i t h  t h i s  a lka lo id .  
A t  p r e s e n t ,  h o w e v e r ,  p a t h o g e n e s i s  of  h y p e r t r o p h y  ( a n d  
a r t e r i t i s  ? 5, 8) of  p u l m o n a r y  a r t e r i e s  h a s  n o t  b e e n  c l e a r l y  
e l u c i d a t e d ,  e v e n  t h o u g h  e x t e n s i v e l y  s t u d i e d  w i t h  m o n o -  
c r o t a l i n e  4, 9 a n d  i t s  a c t i v a t e d  m e t a b o l i t e ,  d e h y d r o m o n o -  
c r o t a l i n e  ~0-~2, u s i n g  e l e c t r o n  m i c r o s c o p y .  

1 80 K (7) N N N 
2 80 K (15) N N N 
3 80 K (21) N RVD N 
4 80 D (28) A, PF RVH C 
5 80 D (34) A, PF RVH C 
6 80 D (37) A, Pt e RVH C 
7 50 D (34) A, PF RVH C 
8 5O K (34) N N N 
9 5O K (89) N N N 

10 50 K (157) N RVD N 

I), died ; K, killed ; 
PF, pleural fhfid; 
appearance. 

RVH(D), right ventricle hypertrophy (dilatation} ; 
A, atelectasis; C, chronic congestion; N, normal 
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Summary.  T h e  e f fec t  of  a d m i n i s t e r i n g  b a r b i t a l  s o d i u m ,  p h e n o b a r b i t o n e  o r  b u t o b a r t i t o n e  d u r i n g  p r e g n a n c y  w a s  
i n v e s t i g a t e d  in r a t s .  T h e  s t u d y  s h o w s  t h a t  t h e s e  b a r t i t u r a t e s  a f f e c t  t h e  l i t t e r - s i ze  a n d  r e t a r d  t h e  f o e t a l  g r o w t h  m a r k e d l y .  
T h e  e m b r y o s  p r o d u c e d  a re  s i g n i f i c a n t l y  u n d e r s i z e d .  

N u t r i t i o n a l 2  a n d  h o r m o n a l  i m b a l a n c e s  3, o r  t h e  m e t a b o l i c  
c h a n g e s  c a u s e d  b y  t h e  a d m i n i s t r a t i o n  of  d r u g s  a, h a v e  
a d v e r s e  e f f ec t s  on  p r e g n a n c y  a n d  t h e  foe t a l  g r o w t h  in  m a n  
a n d  o t h e r  a n i m a l s .  T h e  d r u g s  a d m i n i s t e r e d  i n t o  t h e  m a -  
t e r n a l  b o d y  d u r i n g  p r e g n a n c y  m a y  f i nd  t h e i r  w a y  to  t h e  
d e v e l o p i n g  foe t i  5 7. B a r b i t u r a t e s  a re  c o m m o n l y  u s e d  as  
s e d a t i v e ,  a n t i c o n v u l s a n t  a n d  a n a e s t h e t i c  d r u g s .  T h e y  a re  
k n o w n  to  i n d u c e  a b o r t i o n s  a n d  foe t a l  r e s o r p t i o n s  in ex -  
p e r i m e n t a l  a n i m a l s  s,9. T h i s  i n v e s t i g a t i o n  is a n  a t t e m p t  
to  s t u d y  t h e  e f f ec t  of  t h e s e  s e d a t i v e s  o n  t h e  f o e t a l  de -  
v e l o p m e n t  w h e n  t h e  m o t h e r s  a r e  g i v e n  t r e a t m e n t  d u r i n g  
p r e g n a n c y .  
A d u l t  f e m a l e  a l b i n o  r a t s  of  W i s t a r  s t r a i n  w e i g h i n g  1 5 0 -  
200 g we re  m a t e d  w i t h  fe r t i le  m a l e s  a n d  t h e  d a y s  of  
p r e g n a n c y  were  r e c o r d e d  10. T h r e e  b a r b i t u r a t e s ,  n a m e l y  
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