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a n d  0.01). A decrease  in u r i n a r y  P G E s  c o n c e n t r a t i o n  ha s  
also been  obse rved  ( tables  1 a n d  2; f igure 1). 
These  r e su l t s  p r o v o k e d  b y  t h e  c o a d m i n i s t r a t i o n  of 
asp i r in  could  be  reversed  b y  t he  in fus ion  of t he  s y n t h e t i c  
P G A  2 ( tab le  1 a n d  f igure 1). 
Discussion. The  d a t a  r e p o r t e d  here  conf i rm prev ious  
f ind ings  t h a t  a ldos te rone  is able  to  i nh i b i t  ( abou t  50%) 
t he  syn thes i s  of PGs  in e x p e r i m e n t s  in  t he  skin of t he  
r a t  12. The  same resu l t  h a v e  been  o b t a i n e d  b y  us ing  o t h e r  
a n t i - i n f l a m m a t o r y  s teroids .  In  our  expe r imen t s ,  a ldos te -  
rone  decreased  sod ium a n d  inc reased  p o t a s s i u m  excre t ion  
r e su l t i ng  to  a s ign i f ican t  decrease  of t he  i ndex  (u r ina ry  
Na/K ra t io)  in b o t h  subgroups ,  of ad r ena l ec t om i zed  a n d  
i n t a c t  an imals .  These  resu l t s  were accom pan i ed  b y  a 
s ign i f i can t  decrease  in r e n o m e d u l l a r y  P G E s  release 
( tables  a n d  f igure 1). T he  m e c h a n i s m  b y  which  a ldos te rone  
(and o t h e r  s teroids)  decreases  t he  syn thes i s  a n d / o r  re lease  
of P G s  is no t  wel l -known,  b u t  a m o n g  t he  sugges t ions  
offered is, t h a t :  i t  is a) to  p r e v e n t  t he  r e p l a c e m e n t  of t he  
s y n t h e t a s e  enzyme,  b) to  in te r fe re  w i t h  t he  t a r g e t  organ,  
a n d  c) to  p r e v e n t  t he  t r a n s p o r t  or  t he  release of P G  
precursors  as a r ach idon ic  acid13,14. T h u s  t he  a n t i n a t r i -  
u re t i c  effect  of a ldos t e rone  increases  b y  his  i n h i b i t o r y  
effect  on  t h e  n a t r i u r e t i c  r e n o m e d u l i a r y  P G E s  syn thes i s  
a n d / o r  release.  On t h e  o t h e r  h a n d ,  t he  na t r iu res i s  obse rved  
b y  m a n y  inves t iga to r s  a f t e r  l ong - t e rm  a d m i n i s t r a t i o n  of 
a ldos te rone  could be exp la ined  b y  t he  release of P G E s  
fol lowing ex t race l lu la r  space e x p a n s i o n  p rovoked  b y  t h e  
r e t e n t i o n  of sod ium T,15,1% T he  increase  of t he  i ndex  
(u r ina ry  Na/K ra t io)  fol lowing t he  c o a d m i n i s t r a t i o n  of 

sp i rono lac tone  obse rved  in these  e x p e r i m e n t s  is well- 
k n o w n  a n d  t he  p h e n o m e n o n  could be  r e l a t ed  to t h e  oc- 
c u p a t i o n  of t he  minera lo -cor t i co id  recep tors  b y  t he  
s u b s t a n c e  a n d / o r  to  t he  m e d i a t i o n  (at  leas t  in par t )  b y  t he  
s i m u l t a n e o u s  release of t he  p o t e n t  n a t r i u r e t i c  P G E s  
( tables  a n d  figure 1). This  sugges t ion  is s u p p o r t e d  b y  t he  
resu l t s  o b t a i n e d  w h e n  aspir in ,  a we l l -known i n h i b i t o r  of 
P G  syn thes i s  a n d / o r  release, was  c o a d m i n i s t r a t e d  17 Thus ,  
t he  i ndex  (u r ina ry  N a / K  rat io)  decreased,  a c c o m p a n i e d  
b y  a s i m u l t a n e o u s  decrease  in  P G E s  c o n c e n t r a t i o n  in  t he  
u r ine  ( for th  subgroups ,  t ab l e s  a n d  f igure 1), an  effect  
wh ich  could be reversed  b y  t he  in fus ion  of t h e  s y n t h e t i c  
PGA~ ( table  1 a n d  f igure 1). The  f igure 2 shows s chema t i -  
ca l ly  t he  possible  f eed-back  b e t w e e n  t he  na t r iu re t i c ,  di- 
u re t i c  a n d  a n t i h y p e r t e n s i v e  P G E s  a n d  t h e i r  a n t a g o n i s t s  
r e n i n - a n g i o t e n s i n  sys tem,  a ldos terone ,  n o r a d r e n a l i n e  a n d  
an t i d iu r e t i c  h o r m o n e  (ADH).  
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Summary. M e t h a q u a l o n e  t r e a t m e n t  of p r e g n a n t  r a t s  in doses of 100-200 m g / k g  d a y  produces  resorp t ion  and  a series 
of anomal i e s  whose  inc idence  increases  w i t h  t he  dose- level  employed .  

M e t h a q u a l o n e  (2 -methy l -3 -or tho to ly l -4 -qu inazo lone)  is a 
n o n b a r b i t u r a t e  c en t r a l  ne r vous  s y s t e m  (CNS) d e p r e s s a n t  
wh ich  ha s  become  f r e q u e n t l y  a b u s e d  a n d  is p r e s e n t l y  
h i g h l y  s o u g h t  a f t e r  in  t he  i l l icit  d rug  m a r k e t  3-4. T he  wide-  
sp read  abuse  of m e t h a q u a l o n e  h a s  c r ea t ed  a g r ea t  deal  of 
i n t e r e s t  in, a n d  research  on  i ts  proper t ies .  Surpr is ingly ,  
t h e r e  is l i t t l e  i n f o r m a t i o n  r ega rd ing  t he  effect  of m e t h a -  
qua lone  c o n s u m p t i o n  d u r i n g  p r e g n a n c y  5, 6. In  l igh t  of t h e  
ev idence  a t t e s t i n g  to  t he  growing  n u m b e r  of i nd iv idua l s  
abus ing  m g t h a q u a l o n e  in n o n t h e r a p e u t i c  doses, we h a v e  
i n v e s t i g a t e d  severa l  dose-levels  of m e t h a q u a l o n e  to as- 
sess t he  full  s p e c t r u m  of i t s  effects  on  fe ta l  d e v e l o p m e n t .  
Material and methods. P r e g n a n t  Long  E v a n s  H o o d e d  r a t s  
were admin i s t e r ed ,  as a single da i ly  s.c. in jec t ion  in a 
p ropy l ene  glycol suspens ion ,  100, 125, 150 or 200 m g / k g  
m e t h a q u a l o n e  on days  8-15 of ge s t a t i on  or 115 m g / k g  
m e t h a q u a l o n e  on  days  1-19 of ges ta t ion .  I f  m a t e r n a l  
d e a t h s  occurred,  in j ec t ions  were c o n t i n u e d  u n t i l  a t  leas t  
5 m o t h e r s  pe r  g roup  r eached  d a y  20 of ges ta t ion ,  excep t  
in  t he  115 m g / k g  g roup  where  on ly  4 m o t h e r s  were used 
a n d  t he  i n f an t s  were a l lowed to  come  to t e rm.  5 females  
(no rma l  con t ro l  group)  were no t  in jected,  b u t  were 
weighed  dai ly.  5 females  (yoke con t ro l  group) were ad-  
min i s t e r ed  da i ly  s.c. in jec t ions  of p ropy l ene  glycol and  
were a d m i n i s t e r e d  P u r i n a  L a b  Chow in q u a n t i t i e s  j u s t  

suff ic ient  to  m a i n t a i n  t he i r  we igh t  a t  t h e  m e a n  level  of 
t he  m e t h a q u a l o n e  groups.  On d a y  20, these  an ima l s  were  
sacrif iced,  t he i r  u t e r ine  h o r n s  exposed a n d  t he  n u m b e r  of 
dead  a n d  l iv ing fetuses  a n d  r e so rp t ion  s i tes  coun ted .  T h e  
fe tuses  were weighed,  e x a m i n e d  for  e x t e r n a l  defects ,  a n d  
t h e i r  b r a i n s  r e m o v e d  and  weighed.  For  ske le ta l  e x a m i n a -  
t ion,  t he  fe tuses  were p laced  in alcohol  a n d  s t a ined  w i t h  
a l izar ine  r e d S  ~. 
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EIfect of methaqualone on development of ra t  fetuses 

Specialia EXPERIENTIA 33/12 

Group Gestational No. of Total No. of Fetal body 
days litters implantation weight (g) 
injected sites (mean :k SE) 

Fetal brain s 
weight (g) 
(mean =E SE) 

Resorbed 
or dead 
fetuses (%) 

Anomalies (%) 

Normal control 
(uninjected) - 5 59 4.408 • 0.085 b 
Yoked control 
(propylene glycol) 8-15 5 53 4.100 -4- 0.045 
Methaqualone : 
100 mg/kg 8-15 5 59 3.52 4- 0.57 b 
125 mg/kg 8-15 5 53 3.03 4- 0.069 b 
150 mg/kg 8-15 5 48 2.70 • 0.102 b 
200 mg[kg 8-15 5 48 1.80 =~ 0.235 b,c 
115 mg/kg 1-19 4 48 ND a 

0.1909 :~- 0.002 

0.1862 q- 0.002 

0.1533 i 0.004 ~ 
0.1381 -4- 0.002 b 
0.1363 i 0. 007b 
0.1336 ~= 0.002 b 
ND a 

o 

5.7 

23.7 b 
52.8 b 
87.5 b 
64.6 b 
14.6 

0 

0 

0 
1.9 
8.3 b 

18.8 b 
12.5 b 

Brain weights not  taken on exencephalic or dome headed fetuses. 

b p<0 .05  compared with the yoked control group. 
c Omitting litter with X = 0,82 i 0.041 g, remaining fetuses X = 2.57 4- 0.082 g. 
a Not determined. 

Results. M a t e r n a l  w e i g h t  g a i n  w a s  d e p r e s s e d  in  a l l  m e t h a -  
q u a l o n e  t r e a t e d  m o t h e r s .  A s  t h e  d o s e - l e v e l  i n c r e a s e d ,  
m o t h e r s  s p e n t  m o r e  t i m e  s l e ep i ng ,  a n d  m a t e r n a l  d e a t h  
r a t e  i n c r e a s e d .  
F e t a l  b o d y  a n d  b r a i n  w e i g h t  w a s  r e d u c e d  in  a d o s e - l e v e l  
f a s h i o n  ( f igure ,  t3; t a b l e ) .  T h e s e  r e d u c t i o n s  in  b r a i n  a n d  
b o d y  w e i g h t s  w e r e  n o t  l i ke l y  d u e  t o  i n s u f f i c i e n t  m a t e r n a l  
f ood  c o n s u m p t i o n  a l o n e ,  s i n c e  b o d y  a n d  b r a i n  w e i g h t s  
w e r e  s i g n i f i c a n t l y  b e l o w  t h o s e  of  y o k e  w e i g h t  c o n t r o l  
a n i m a l s .  T h e  p e r c e n t  of  r e s o r p t i o n s  a n d  e x t e r n a l  a n o -  
m a l i e s  i n c r e a s e d  w i t h  t h e  d o s e  of  m e t h a q u a l o n e  a d -  
m i n i s t e r e d .  A l t h o u g h  t h e r e  we re  no  a n o m a l i e s  in  e i t h e r  
o f  t h e  c o n t r o l  g r o u p s ,  a n d  t h e  n o r m a l  c o n t r o l  g r o u p  h a d  
n o  r e s o r p t i o n s ,  t h e  y o k e d  c o n t r o l  g r o u p  h a d  a 5 . 7 %  re-  
s o r p t i o n  r a t e .  A t  100 m g / k g  m e t h a q u a l o n e ,  a l t h o u g h  
t h e r e  w a s  a 2 3 . 7 %  r e s o r p t i o n  r a t e ,  n o  p h y s i c a l  a n o m a l i e s  
w e r e  o b s e r v e d .  I n  t h e  125 m g / k g  m e t h a q u a l o n e  g r o u p ,  
f ac i a l  h y p o p l a s i a  a n d  a b s e n c e  of  s k u l l  r oo f  w e r e  seen .  I n  
t h e  150 m g / k g  g r o u p ,  e x e n c e p h a l y  ( f igure ,  A) a n d  a n -  
o p h t h a l m i a  w e r e  o b s e r v e d .  A t  t h e  h i g h e s t  d o s e - l e v e l  e m -  

p l o y e d ,  200 m g / k g  m e t h a q u a l o n e ,  f e t u s e s  we re  o b s e r v e d  
w i t h  a n o p h t h a l m i a  a n d  d o m e d  h e a d s .  I n  t h e  g r o u p  re-  
c e i v i n g  c o n t i n u o u s  i n j e c t i o n s  of  115 m g / k g  m e t h a q u a l o n e  
o n  d a y s  1 - 1 9  of  g e s t a t i o n  a n d  a l l o w e d  t o  c o m e  to  t e r m ,  
i n f a n t s  w e r e  b o r n  w i t h  f ac i a l  h y p o p l a s i a  a n d  m a s s i v e  s .c.  
e d e m a  ( f igure ,  C). D e f i c i e n t  o s s i f i c a t i o n  o f  t h e  s t e r n u m  
a n d  d o u b l e  v e r t e b r a l  c e n t r a  w e r e  o b s e r v e d  in al l  m e t h a -  
q u a l o n e  t r e a t e d  g r o u p s .  
Discussion. T h e s e  f i n d i n g s  i n d i c a t e  t h a t  m a t e r n a l  a d -  
m i n i s t r a t i o n  o f  m e t h a q u a l o n e  c a n  c a u s e  d e f e c t s  in  t h e  d e -  
v e l o p i n g  f e t u s ,  a n d  t h a t  t h e  p r o b a b i l i t y  o f  t h e s e  d e f e c t s  
r a p i d l y  i n c r e a s e s  w i t h  t h e  d o s e - l e v e l  e m p l o y e d .  A d o s e  of  
25 m g / k g  d a y ,  o r  less ,  h a s  n o  a p p a r e n t  a n a t o m i c a l  e f f e c t  
o n  t h e  f e t u s  ~. D o s e s  of  50 m g / k g  d a y  a n d  h i g h e r  c a u s e  a 
d e f i c i e n c y  of  o s s i f i c a t i o n  o f  c e r t a i n  s k e l e t a l  c e n t e r s ~ .  A t  
100 m g / k g  d a y  f e t a l  r e s o r p t i o n  r a t e  i n c r e a s e s ,  a n d  a t  d o s e s  
o f  115 m g / k g  d a y  o r  h i g h e r ,  a n o m a l i e s ,  i n c l u d i n g  e x e n c e -  
p h a l y  a n d  a n o p h t h a l m i a ,  a r e  o b s e r v e d  w i t h  i n c r e a s i n g  
f r e q u e n c y .  A t  t h e s e  dose - l eve l s ,  h o w e v e r ,  t h e  i n c i d e n c e  
o f  m a t e r n a l  f a t a l i t i e s  i n c r e a s e s .  

Fetuses from mothers  treated 
with A 150 mg/kg day, or B 200 
mg/kg day methaqualone on 
embryonic days 8-15, or C 115 
mg/kg day methaqualone on 
embryonic days 1-19. Note: A 
exencephaly, B reduced fetal body 
size and C s.c. edema. 


