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Summary. The  ~4C-labelled, s u b s t i t u t e d  b e n z a m i d e  neuro lep t i e  T iapr ide  h a s  been  found  to  a c c u m u l a t e  t r a n s i e n t l y  in  
t h e  p i t u i t a r y  g land  of t he  r a t  fo l lowing a single dose, a n d  a p ro longed  r e t e n t i o n  of t h e  d rug  was  obse rved  in t h e  pars  
i n t e rmed ia .  

Cer t a in  s u b s t i t u t e d  benzamides ,  such  as sulpi r ide  a n d  
su l topr ide  1,2, m a y  be  classed a m o n g s t  the  neuro lep t i c  
drugs.  M a n y  neuro lep t i cs  h a v e  m a r k e d  effects on  t h e  
endocr ine  sys tem,  inc lud ing  t he  p i t u i t a r y  g land  3, an d  
such  effects h a v e  been  descr ibed  for b o t h  sulpi r ide  4,5 
a n d  su l topr ide  6. R e c e n t  s tud ies  of a new s u b s t i t u t e d  
benzamide ,  T iapr ide  (N[d i e thy l aminoe thy l ] -2  m e t h o x y - 5  
m e t h y l  su l fonyl  b e n z a m i d e  hydrochlor ideT)  2, d e m o n -  
s t r a t e d  t h a t  t h i s  c o m p o u n d  also ha s  endocr ine  ac t iv i ty ,  
and  so t he  d i s t r i b u t i o n  of ~*C-labelled T iapr ide  in t h e  
p i t u i t a r y  g land  of t he  r a t  was  inves t iga ted .  
Materials and methods. The  label led  T iapr ide  was p r e p a r e d  
(CEA, Saclay) w i t h  14C in t he  c a r b o n y l  pos i t ion  an d  a 
specific a c t i v i t y  of 20.45 vCi/mg, The  c o m p o u n d  was 

Fig. 1. Autoradiography of coronal section of head ~ rat at level ol 
pituitary 15 rain after i.m. administration to demonstrate laC- 
Tiapride throughout the pituitary. • 1.5. (Upper arrow = neuro- 
hypophysis; lower arrow = adenohypophysis.) 

dissolved in phys io logica l  saline,  a n d  ma le  a n d  female  
r a t s  of a p p r o x i m a t e l y  100 g b . w t  were t r e a t e d  p.o., i.v. 
or  i .m. a t  a dose r a t e  of  50 m g / k g  b .wt .  A n i m a l s  were 
sac r i f i ced  b y  rap id  d e c a p i t a t i o n  a t  va r ious  t i m e  in t e rva l s  
a f t e r  d rug  a d m i n i s t r a t i o n .  
An imals  used in a u t o r a d i o g r a p h i c  s tud ies  were dosed  i.m. 
2 were ki l led a t  each  of t h e  fol lowing t imes  a f t e r  ad -  
m i n i s t r a t i o n :  15 min,  30 min ,  I h, 2 h, 6 h a n d  24 h, 
whi l s t  u n t r e a t e d  r a t s  were used as co n t ro l  for chemo-  
g raphy .  I m m e d i a t e l y  a f te r  decap i t a t i on ,  t h e  h e a d s  were 
quench- f rozen  in a m i x t u r e  of ace tone  an d  d r y  ice, and  
e m b e d d e d  in aqueous  1% ca rboxyme thy l ce l l u lo se  a t  
-30~ Coronal  sect ions  40 t~m t h i c k  were cu t  us ing  a 
Lei tz  f reezing sledge m i c r o t o m e  a n d  were dr ied  a t  - 2 0  ~ 
Sect ions  were t h e n  p laced  in c o n t a c t  w i t h  K o d a k  X - r a y  
film a t  - 2 0 ~  for i n t e rva l s  v a r y i n g  f rom 2 days  to 3 
mo n t h s ,  an d  fi lms were developed us ing  Kodak D19 
developer .  
Tissue analyses .  For  each  of t h e  3 rou tes  of a d m i n i s t r a -  
t ion ,  6 an i ma l s  (3 ma les  a n d  3 females) were ki l led a t  
15, 60, 120 or 240 m i n  a f t e r  d r u g  a d m i n i s t r a t i o n .  Blood 
was col lected a t  sacrifice, an d  10-100 ~1 samples  were 
solubi l ized for  1 h in 1.5 ml  of a 1:1 m i x t u r e  (v/v) of 
Soluene-100 (Packard)  a n d  i sopropanol .  The  r e su l t i ng  
so lu t ion  was decolor ized w i t h  0.5 ml  H 2 0  ~ a t  30-35% , 
an d  was co u n t ed  in a B e c k m a n  LS  233 l iquid  sc in t i l l a t ion  
coun te r  us ing  a 9 :1  m i x t u r e  (v/v) of I n s t a - G e l  (Packard)  
a n d  0.5 N HC1. 
The  p i tu i t a r i e s  were weighed  a n d  dissolved in Soluene-350 
(Packard) ,  a n d  14C-activity e s t i m a t e d  b y  l iquid  scint i l la-  
t i on  c o u n t i n g  us ing  Dimi lume-30  (Packard)  as t h e  scin- 
t i l l a t ion  fluid.  1 g roup  ( table)  was  used to  e x a m i n e  
d i s t r i b u t i o n  of a c t i v i t y  in  t h e  p i t u i t a r y  b y  d issec t ion  
of f r a g m e n t s  on  ice, w i t h  s u b s e q u e n t  t r e a t m e n t  of 
f r a g m e n t s  be ing  as desc r ibed  for whole  p i t u i t a r y .  
Results. No a t t e m p t  was m a d e  to d i s t i ngu i sh  b e t w e e n  
1*C-labelled T iap r ide  a n d  i ts  labe l led  me tabo l i t e s .  Au to -  
r a d i o g r a p h y  revea led  d i s t i nc t  p i t u i t a r y  a c c u m u l a t i o n  of 
14C-activity f rom 15 m i n  to  1 h a f t e r  t h e  i.m. a d m i n i s t r a -  
t ion,  a m a r k e d  r educ t i on  in a c t i v i t y  a f t e r  2 h, v e r y  low 
a c t i v i t y  a t  6 h,  a n d  no  ev idence  of res idua l  a c t i v i t y  a t  
24 h. These  k ine t ics  were  s u p p o r t e d  b y  assays  of whole  
p i tu i t a r i e s  w i t h  s imi la r  resul t s  for all  3 rou tes  of ad-  
m i n i s t r a t i o n  in  ma les  a n d  females.  T h e  h i g h es t  concen t r a -  
t ions  occur red  a t  15 ra in  a f t e r  i .v. a d m i n i s t r a t i o n  w i t h  

Fig. 2. Autoradiography of coronal section of head ~ rat at level of 
pituitary 2 h after administration of 14C-Tiapride. Note reduced 
concentration in pituitary and localization in the pars intermedia 
(arrow.) • 1.5. 
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pi tui tar ies  conta in ing a mean  ac t iv i ty  equiva len t  ( • SD) 
to 67.73 • 2.27 [xg Tiapr ide/g  fresh weight,  the corre- 
sponding mean  blood concent ra t ion  (:t= SD) being 
13.45 -t- 0.74 txg/ml. P i t u i t a ry  act ivi t ies  fell rapidly  and 
were near  blood levels ( < 5 t~g/ml) at  4 h after  adminis t ra-  
t ion. 
Assay of p i tu i t a ry  f ragments  (table) and au to rad iography  
(figure 1) indicated an even dis t r ibut ion of Tiapr ide  
t h roughou t  the  p i tu i t a ry  g l a n d  dur ing the  1 h af ter  
adminis t ra t ion.  1 h later, the ac t iv i ty  in t h e  neurohypo-  
physis  and adenohypophysis  declined markedly,  bu t  there  
w a s  some re tent ion  of label in the  in te rmedia te  lobe 
(figure 2). The  same dis t r ibut ion was observed unti l  6 h 
af ter  drug adminis t ra t ion,  bu t  wi th  much  diminished 
ac t iv i ty  (autoradiograms required 3 months  exposure) 
and a t  24 h ti le local izat ion was no longer detected.  These 
studies also revealed the  presence of 14C in the pa lo t id ,  
submaxi l la ry  and sublingual  sal ivary glands (figure 2) 
and the  choroid plexus  of the  brain. 

Pituitary and blood Tiapride levels based on 14C-activity 30 rain 
after an intramuscular injection of 50 mg/kg to female rats 

Rat i.~g Tiapride/g fresh tissue or ml of blood 
No. Blood Right lobe of Left lobe of Neurohypophysis/ 

adenohypophysis adenohypophysis pars intermedia 

1 15.10 57.57 55.56 64.51 
2 12.10 52.46 49.98 56.48 
3 10.49 48.55 47.15 51.92 

Discussion. Several  subs t i tu ted  benzamides  including 
sulpiride have  dis t inct  effects on the  m a m m a r y  glands 
and genital  t r ac t  of the  ra t  s, whilst  sulpiride has no such 
effects in hypophysec tomized  male and female rats  3. 
These observat ions  suggest  t ha t  these drugs have  a 
d i rec t  effect upon the  p i tu i t a ry  gland, and this is furthe~ 
suppor ted  by  the f inding t h a t  sulpiride and 2 o ther  
subs t i tu ted  benzamides,  sul topride and metoclopramide,  
produce dis t inct  histological  changes in the  adenohypo-  
physis  of the  ra t  af ter  prolonged t r e a t m e n t  s. The present  
f inding t h a t  Tiapr ide localizes in the  p i tu i t a ry  gland is 
also consistent  wi th  the  di rect  act ion of these drugs in 
this  site. 
The pars  intermedia,  which lies be tween  the  residual 
cleft  and the  neurohypophysis ,  is an endocrine gland, 
and much  speculat ion has been repor ted  concerning its 
funct ion  and significance in mammal s  10. I t  is  bel ieved to 
secrete a number  of hormona l  substances and to be asso- 
ciated wi th  response to th i r s t  n, sod ium deplet ion 12, and 
the  exper imenta l  convuls ion states produced by  s t rych-  
nine sulphate  poisoning 13. 
Thus the invest igat ion of the  act ion of Tiapr ide and 
possibly o ther  subs t i tu ted  benzamides  upon the  above 
responses could throw some light upon the funct ions of 
pars  intermedia.  
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Summary. The effect of ma te rna l ly  adminis tered  me thadone  hydrochlor ide  (5 mg/kg) on brain deve lopment  of off- 
spring t rea ted  dur ing gesta t ion and /or  lac ta t ion  was studied in 21-day-old rats. Animals  t rea ted  dur ing gesta t ion or 
lac ta t ion  were the  most  severely  affected, wi th  reduct ions  in bra in  weights  (12% and 30%, respectively),  and D N A  
values  (50% and 34%, respectively) observed.  

Methadone  is a synthe t ic  narcot ic  analgesic t h a t  is com- 
mon ly  used in de toxi f ica t ion  and main tenance  programs 
for narcotic-a 'ddicted p regnan t  women 3. Children del iv-  
ered by  methadone-exposed  mothers  often have  re tarda-  
t ion in body growth  3, 4 and exhibi t  behaviora l  abnormal -  
ities ~. Animal  studies have  shown t h a t  offspring mate r -  
nal ly  subjected to me thadone  m a y  have  congeni ta l  
mal format ions  of the  centra l  nervous  system~, ~ and 
abnormal  body  growth  :-9. The t iming  and dura t ion  of 
opiate  t r e a t m e n t  appear  to be impor t an t  factors  in 
governing neurobiological  response 3. R a t  pups ma te rna l ly  
t rea ted  wi th  methadone  dur ing gesta t ion and/or  lac ta t ion  
have  al tered pa t t e rns  of brain deve lopmen t  as de te rmined  
by  wet  weight  and macroscopic  measurements  3. A t  
weaning (day 21), s ignif icant  reduct ions  in brain weights  
were only observed in those animals  t rea ted  dur ing e i ther  
gestat ion or lac ta t ion.  The  present  s tudy  was under taken  
in order  to ascertain if this impa i rmen t  in brain growth  
is also accompanied  by  a reduc t ion  in neura l  cellulari ty.  
Materials and methods. Female  (180-200 g) Sprague-  
Dawley  rats, housed under  control led condit ions s, 3 w i th  
food and wate r  ad l ibi tum, were t rea ted  dai ly (8.00 h) 

wi th  an i.p. inject ion of ei ther  5 mg/kg  d l -methadone  
hydrochlor ide  (Dolophine, El i  Li l ly  Co., Indianapolis ,  
Indiana)  or an equ iva len t  vo lume  of physiologic saline. 
5 days af ter  the beginning of t r ea tment ,  females were 
ma ted  and sperm pos i t iv i ty  indicated day  0 of gestat ion.  
Wi th in  4 h af ter  birth,  l i t ters  of me thadone- t r ea ted  
mothers  were e i ther  t ransferred into cages wi th  control  
mothers  or placed wi th  o ther  methadone- in jec ted  
mothers ;  fhese 2 groups of pups were considered to have  
been subjected to me thadone  dur ing 'gesta t ion alone'  or 
g iven a combined 'ges ta t ion- lac ta t ion '  t rea tment ,  respec- 
t ively.  A third group of pups del ivered by control  
females were placed wi th  methadone- in jec ted  mothers  
and were considered to be exposed to methadone  dur ing 
' l ac ta t ion  alone' .  Appropr ia te  sal ine-injected 'controls '  
were included for each group. L i t t e r  size was main ta ined  
a t  8 pups per  mother ,  wi th  an equal  dis t r ibut ion of males 
and females. 
All offspring were sacrificed by decapi ta t ion  on d a y  21 
and whole brains were r emoved  and weighed. Brain  
tissues were homogenized  in 1.4 M sucrose, and lipids 
ex t rac ted  successively wi th  ch loroform-methanol  (2:1, 


