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Effect of 3 barbiturates on the foetal growth in rats 

Treatment Number of Dose (rag) per Foetal weight 
rats used nil/100 g b. wt (M • SE) g 

Controls 
(Distilled water) 9 - 3.20 • 0.06 
Treated 
(Barbital sodium) 5 10 2.97 • 0.03 
Treated 
(Barbital sodium) 6 15 2.24 • 0.08 
Treated 
(Barbital sodium) 6 20 1.83 • 0.02 
Treated 
(Barbital sodium) 7 25 2.20 • 0.03 
Phenobarbitone 6 10 2.80 • 0.80 
Phenobarbitone 6 15 2.20 • 0.05 
Butobarbitone 5 t0 1.50 • 0.20 

barb i t a l  sodium (5 : 5 d ie thy l  sodium barb i tone  M and  B), 
phenoba rb i t one  (5:5 d ipheny l  barb i tu ra te ,  'Gardinal ' ,  
Boots,  Pure  Drug Co.,) and  bu toba rb i tone  (Soneryl,  
M and B) were e i ther  dissolved or suspended  in dist i l led 
wa te r  so t h a t  1 ml  con ta ined  the  dose employed  (table). 
They  were admin i s t e red  s.c. in t he  forenoons,  before 
feeding the  animals,  f rom d a y  7 to 19 of pregnancy .  Ra t s  
receiving an equal  vo lume of disti l led water  for the  same 
dura t ion  served as the  controls .  All ra ts  were ma in t a ined  
indiv idual ly  on s t anda rd  diet ,  water  ad  l ibi tum, exposed 
to na tu ra l  l ight  condi t ions  and at  a room t e m p e r a t u r e  of 
25 • 1~ They  were au tops ied  24 h af ter  the  last  in- 
ject ion and  the  gravid uteri  were dissected out.  The era- 

b ryos  were careful ly separa ted  f rom the  ex t ra -embryon ic  
t issues and examined  closely for the  de tec t ion  of any  mal- 
format ions .  They  were weighed accura te ly  on  a tors ion 
balance  and  the  resul ts  were s ta t i s t ica l ly  analyzed.  
The s t u d y  shows t h a t  t r e a t m e n t  of ra t s  chronical ly  wi th  
any  of these  ba rb i tu ra t e s  dur ing  p r egnancy  affects the  
foetal  g rowth  to a remarkable  ex ten t ,  Barb i tu ra t e s  are 
classified as long, shor t  and  u l t r a - shor t  ac t ing sedat ives  
based  on the  p roduc t ion  of graded sleep. Bu toba rb i tone  
is a short=acting drug  while the  o the r  2 are considered as 
fairly long-act ing ones. 10 mg of Bu t o b a rb i t o n e  per  100 g 
of body-we igh t  admin is te red  s.c. f rom day  7 to 19 of 
p regnancy  ( tab le)  decreased the  weigh t  of t he  foetuses 
s ignif icant ly (1.50 • 0.2 g) when compared  wi th  the  con- 
t rols  (3.20 • 0.06 g). B o t h  barb i ta l  sodium and  pheno-  
ba rb i tone  also depressed the  foetal  weight .  No malfor-  
ma t ions  have  been not iced in any  of the  groups.  
The adverse  effects of ba rb i t u r a t e s  on p r egnancy  are 
shown to be due the i r  dep res san t  act ion on the  cent ra l  
nervous  sys t em and chiefly t h rough  the  media t ion  of the  
h y p o t h a l a m o - h y p o p h y s e a l  axis which  results  in the  pro- 
duc t ion  of a l tered ACTH release 11. The r e t a rda t ion  of the  
foetal  g rowth  recorded dur ing  this  s t u d y  m a y  have re- 
sul ted f rom an act ion of these  sedat ives  d i rec t ly  and/or  
indi rec t ly  on the  me tabo l i sm of the  ma te rna l  b o d y  which 
forms the  immed ia t e  e n v i r o n m e n t  of the  developing 
foetus.  These effects do no t  appear  to  be re la ted  to the  
degree of sedat ion  since the  drug considered as short-  
ac t ing causes greater  damage  t h a n  long-act ing ones. 

11 P. Gomez Bosque and J. Carrers, Q. and V. Pinedo, Acta anat. 
60, 187 (1965). 
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Summary. A d j u v a n t  a r th r i t i s  in ra ts  is inhib i ted  by  oxona te  and  no t  by  allopurinol.  Pyr imid ine  me tabo l i sm seems no t  
to be involved in the  mechan i sm of inhibit ion.  

I1 existe chez l ' h o m m e  une forte corr61ation n~gative 
ent re  la gout te  e t  la po lya r th r i t e  rhumato ide  2. Un  mod61e 
exp6r imenta l  de ce t te  exclusion est ob tenu  en c o m b i n a n t  
chez le r a t  l ' a r th r i t e  ~ a d j u v a n t  et  l 'hyperur ic6mie  pro-  
voqu6e par  l ' oxona te  de potass ium,  un inh ib i teur  de 
l ' u ra te -oxydase  a,~. Comme l 'oxona te  agit  aussi sur le 
m6tabol isme des pyr imid ines  en inh iban t  l 'o ro ta te  phos-  
phor ibosyl t ransf6rase  (OPRT) et  l 'orot idine d6carboxy-  
lase (ODC)5, 6, nous avons  voulu 6valuer l ' impor tance  de 
ce m6tabol isme darts l ' inhib i t ion  de l ' a r th r i t e  ~ a d j u v a n t  
par  l 'oxonate .  Pour  cela, nous avons compar6 les effets  
de 2 inhibi teurs  de I ' O P R T  et de I'ODC, l 'al l0Purinol et  
l 'oxonate ,  qu i  agissent  en sens oppos6 dans  le m6tabo-  
lisme des purines,  en i nh iban t  soit la synth~se de l 'acide 
ur ique (allopurinol), soit  la d6gradat ion  de l 'acide urique 
(oxonate) 7, 8. 
Matdriel et mdthodes. 60 ra ts  Wis ta r  males,  pesan t  environ 
210 g, on t  6t6 r@ar t i s  en 4 groupes de 15 an imaux :  un 
groupe t6moin  k nour r i tu re  normale  (Purina), un groupe 

l ' oxona te  (Pur ina addi t ionn6 de 5% d 'oxona te  de po- 

tass ium et  de 1% d 'ac ide  urique) e t  2 groupes X l 'allo- 
pur inol  (Pur ina addi t ionn6 d 'a l lopur inol  en quant i t6s  
co r re spondan t  ~ 25 et  /~ 75 mg par  kg et  pa r  jour). 
3 semaines aprSs le d6but  des diff6rents r6gimes, 10 ra ts  
dans  chaque  groupe on t  resu une in jec t ion  d ' a d j u v a n t  de 
F reu n d  dans  le coussinet  p lanta i re  de la p a t t e  arri~re 
gauche (0,5 mg de Mycobac te r ium b u t y r i c u m  dans  0,1 ml 
d 'hui le  min6rale). L '6volu t ion  de la r6action pr imaire  

1 Cette recherche a 6t6 r6alis~e gr~tce /~ un octroi de la Soci~t6 
d'Arthrite du Canada. L'allopurinol a ~t~ fourni graeieusement 
par Burroughs Wellcome (Canada). 

2 D.J.  McCarthy, A. Rev. Med. 25, 279 (1974). 
3 A. Lussier et R. de M~dieis, Arthritis Rheum. 78, 414 (1975). 
4 W.J.  Johnson, B. Stavric et A. Chartrand, Proc. Soc. exp. Biol. 

Med. 737, 8 (1969). 
5 R. Handschumacher, Acta Un. int. Caner. 20, 1051(1964). 
6 A. Cihak et F. Sorm, Biochim. biophys. Acta ld9, 314 (1967). 
7 P. Feigelson, J. D. Davidson et R. K. Robins, J. biol. Chem. 226, 

993 (1957). 
8 W.N. Kelley et T. D. Beardmore, Science 769, 388 (1970). 
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Influence de l'oxonate de potassium et de l'allopurinol sur l'arthrite 
adjuvant* 

Rdgime 

(EdSme de la patte CEd6me Score 
inject6e de la patte arthritique 

non-inject4e 
Jours 0-9 Jours 9-45 Jours 9-45 Jours 0-45 

Normal 100 100 100 100 

Allopurinol 92 97 97 90 
25 mg/kg jour 

Allopurinol 94 103 115 94 
75 mg/kg jour 

Oxonate 73 36 19 32 

* Surfaces relatives des courbes montrant l'6volution de l'c~d6me 
des pattes arri6re et du score arthritique. 
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Variation du score arthritique chez les rats tdmoins (0 - 0, courbe 
sttpdrieure), les rats "~ l'oxonate (O O, courbe infdrieure) et les rats 
5 l'allopurinol (A A, 25 mg/kg jour et O (~ , 75 mg/kg jour). 

( in f lammat ion  de la p a t t e  inject6e) e t  de la r6action 
secondaire (polyar thr i te  induite) a 6t6 suivie p e n d a n t  6 
semaines  par  la mesure  du poids  des animaux,  du vo lume 
des pa t t e s  arri6re e t  d ' u n  score ar thr i t ique .  Les ra t s  non-  
inject6s on t  servi de r6f6rence pour  le vo lume des pa t tes .  
Rdsultats. L' in jec t ion  d ' a d j u v a n t  p rodu i t  un accroisse- 
m e n t  rapjde  du volume de la p a t t e  inject6e chez t o u s l e s  
rats  inject6s. La po lya r th r i t e  p6riph6riqne se d6veloppe 
apr6s une p6riode de la tence d ' env i ron  9 jours chez les 
rats  t6moins  et  chez les ra ts  & l 'a l lopurinol  e t  de 13 jours 
chez les ra ts  & l 'oxona te  (figure). Pour  faeil i ter  les com- 
paraisons,  nous avons  mesur6 (tableau) les surfaces rela- 
t ives des diff6rentes courbes  (score a r th r i t ique  et  oed6me 
des pa t t e s  arri6re inject6es et  non-inject6es)  en p r e n a n t  
pour  r6f6reflce le groupe t6moin  inject6. L ' o x o n a t e  a une 
16g6re act ion an t i - in f lammato i re  sur la r6act ion pr imaire  
non sp4cifique (r6duction de 27% de l 'oed6me de la p a t t e  
inject4e) et  pr6sente  un effet  immunosuppres seu r  impor-  
t a n t  sur la po lya r th r i t e  (r6duction de 64 et  de 85% de 
l 'ced6me des p a t t e s  arri6re inject6es e t  non-inject6es,  
r6duct ion de 68% du score ar thr i t tque) .  
Les per tes  de poids au cours des rdactions p r imai re  e t  
secondaire sont  plus faibles pour  le groupe de ra t s  
l ' oxona te  (10 et  27 g par  rat) que pour  les 3 au t res  
groupes (32 et  65 g). Chez ces 3 derniers  groupes  unique-  
ment ,  une ankylose de la colonne ver t6bra le  eaudale  ap- 
para i t  au cours de la 3 e semaine qui suit l ' in ject ion.  Cet te  
spondyl i te  a t t e in t  envi ron 80~ des an imaux  ent re  le 30~ 
et  le 40 e jour.  
Dans  une expdrience de cour te  dur6e (4 jours), Ries terer  
et  Jaques  9 on t  montr6  que l 'a l lopurinol  n ' a  pas d 'e f fe t  
an t i - in f lammato i re  sur l ' a r th r i t e  & a d j u v a n t  d6j& 6tablie. 
Nos exp6riences m o n t r e n t  qu ' i l  n ' a  pas  non plus d ' in -  
fluence sur le d6ve loppement  de ce t te  po lyar th r i t e ,  m~me 
lorsqu' i l  est  adminis t r6  q u o t i d i en n emen t  ~ des doses 
subl6thales p e n d a n t  plusieurs semaines,  i1 semble  donc 
que le m6tabol isme des pyr imid ines  ne soit pas impliqu6 
dans  le m6canisme de l ' inhibi t ion de l ' a r th r i t e  & a d j u v a n t  
par  l 'oxonate .  

9 L. Riesterer et R. Jaques, t)harmacology 2, 288 (1969). 

LSD: The dis tr ibut ion of [aH]LSD in the reproduct ive  s y s t e m  of the male  rat and 
placental  transfer in the female  rat 

D. J. Back and J. K. G. Singh 

Department o/ Pharmacology and Therapeutics, University o/ Liverpool, Ashton Street, P. O. Box 147, Liverpool L69 
3 B X  (England), 14 September 1976 

Summary. After  admin i s t r a t ion  of [aH~LSD to male rats,  r ad ioac t iv i ty  was p resen t  in all t issues of the  reproduc t ive  
system,  no tab ly  associated wi th  spe rmatozoa  in the  epididymis .  In  addi t ion,  in p r e g n a n t  ra ts  LSD and /o r  metabol i tes  
readi ly crossed the  p lacenta l  barrier.  

The general  d i s t r ibu t ion  of LSD in mice and ra ts  has  been 
s tudied  by  several  workers  i 6. The purpose  of the  p resen t  
inves t iga t ion  was to s t u d y  a) the  d is t r ibu t ion  of LaH~LSD 
in the  t issues of the  reproduc t ive  sys tem of the  male ra t  
and b) the  p lacenta l  t ransfer  of [aH] LSD in late pregnancy.  
Materials and methods. E x p e r i m e n t  1. Mature  male ra ts  
of the  Wis ta r  s t ra in  (250 350 g) were anaes the t ized  wi th  
u re thane  (14% w/v in 0.9% saline; 10.0 ml/kg i.p.). Poly-  
e thylene  ca the te rs  were inser ted into a femoral  vein and 
a carot id  ar tery.  [2(n)-aH]lysergic acid d ie thy lamide  
([3H]LSD; specific rad ioac t iv i ty  15.8 Ci/mmole;  ob ta ined  
f rom the  Radiochemica l  Centre,  Amersham)  was dis- 
solved in saline : me thano l  (19 : 1 v/v) af ter  evapora t ion  
of the  organic vehicle. Radiochemica l  pur i ty  was shown 
to be 97% by  th in  layer c h r o m a t o g r a p h y  in solvent  

sys tem chloroform : me t h an o l  : acetic acid (40 : 30 : 30). 
IaH]LSD (24FCi/kg; 0.Sb~g/kg ) was injected i.v. and blood 
samples  ob ta ined  prior  to au topsy  at  30, 60 or 180 rain. 

1 E.S.  Boyd, E. Rothlin, J. F. Bonnet, I. H. Slater and H. C. 
Hodge, J. Pharmac. exp. Ther. 113, 6 (1955). 

2 A. Stoll, E. Rothlin, J. Rutschmann and W. R. Schalch, Ex- 
perientia l t ,  396 (1955). 

3 J. Axelrod, R. O. Brady, B. Witkop'and E. V. Evarts, Ann. 
N. Y. Acad. Sci. 66, 435 (1957). 

4 E.S.  Boyd, Archs int. Pharmaeodyn. Ther. 120, 292 (1959). 
5 J . E .  Idanpaan-Heikkila and J. C. Schoolar, Science 76d, 1295 

(1969). 
6 I.M. Diab, ]). X. Freedman and L. J. Roth, Science 173, 1022 

(1971). 


