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of the  compound  act ion potent ia l ,  whereas  in a deshea thed  
p repa ra t ion  (dot ted  lines) it  causes a rapid  conduc t ion  
block. Exposure  to the  l a n t h a n u m  saline does no t  abolish 
the  barrier,  as judged f rom the  effect  of the  subsequen t  
exposure  to  the  h igh-po tass ium saline, a l though  in this  
par t icu lar  expe r imen t  there  was some effect  on the  d.c. 
potent ia l .  In  o ther  exper iments ,  however ,  the  effect  of the  
h igh-po tass ium saline was a p p a r e n t l y  normal  even af ter  
a 1 h incuba t ion  in the  l a n t h a n u m  saline (Figure B). In  
none  of these  exper iments  did t he  l a n t h a n u m  saline have  
any  de tec tab le  effect  on nervous  conduc t ion  in the  in tac t  
ne rve  cord, b u t  it  had  severe and irreversible effects on 
conduct ion  in deshea thed  nerve  cords (Figure C). 

The p resen t  exper iments  are t hus  in ag reemen t  wi th  
t he  u l t ras t rue tura l  observa t ion  t h a t  l a n t h a n u m  can n o t  
t raverse  the  b lood-bra in  barr ier  (the per ineur ium),  b u t  
also show t h a t  i t  does no t  cause the  barr ier  to  become 

s ignif icant ly  more  permeable  to sodium or po tas s ium 
ions. This subs tance  does have  some effect  on the  barr ier ,  
however ,  as judged  by  the  complex  effect  on the  d.c. 
po ten t i a l  (Figure A). The grea ter  depolar izat ion fo the  d.c. 
po ten t i a l  in response to t he  second exposure  to t h e  h igh-  
po tass ium saline suggests  t h a t  l a n t h a n u m  decreases t he  
s o d i u m : p o t a s s i u m  permeab i l i ty  ra t io  0f t he  per ineur ium,  
a l though  no es t imate  of absolute  pe rmeab i l i t y  changes  
has been made.  By  analogy w i t h  the  effects of l a n t h a n u m  
on o the r  tissues4-% it appears  l ikely t h a t  there  is a n  
overall  decrease in the  ionic pe rmeab i l i t y  of the  peri-  
neur ium as a resul t  of exposure  to l a n t h a n u m  ions. 

Thus,  a l though  ionic l a n t h a n u m  is no t  to ta l ly  w i thou t  
effect  on the  insect  b lood-bra in  barr ier ,  it  appears  t h a t  t he  
resul ts  of t racer  s tudies  using th is  subs tance  a t  t he  iow 
concen t ra t ions  no rma l ly  employed  can be in t e rp re t ed  
wi th  some confidence.  
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Summary.  Acetylsalicylic acid exer ted  a po t en t i a t i ng  effect  on cort isone - induced te ra togen ic i ty  in the  mouse.  Di- 
p h e n y l h y d a n t o i n  r emained  uneffect ive  in th is  respect .  

Cortisone, when  given at  a h igh dose to dams  dur ing  the  
sensi t ive  per iod of embryonic  deve lopment ,  is known  to  
produce  cleft  pa la te  in the  mouse foetus  1-1~. The failure 
of fusion of t he  embryonic  pala ta l  shelves in th is  species is 
known  to  be a non-specif ic  effect  occurr ing af ter  the  ex- 
posure  of the  dams  to a va r i e ty  of exogenous influences,  
including drugs of d i f ferent  chemical  s t ruc tu re  16. The 
occurrence of cleft  pa la te  is considered to  resul t  f rom a 
complex  in te rac t ion  be tween  extr insic  and intr insic  
factors  responsible  for an increase in ma te rna l  p lasma 
corf icos terone ~. 

The p resen t  s t u d y  was  u n d e r t a k e n  w i t h  a view to  
de te rmin ing  whe the r  the  admin i s t r a t ion  of drugs of 
known tera togenic  po ten t i a l  would al ter  the  t e ra togen ic i ty  
of cort isone in the  mouse.  Acetylsal icyelic acid (ASA) 
and 5, 5 -d ipheny l -hydan to in  (DPH) were selected because 
these  drugs were shown by  themse lves  to  induce cleft  
pa la te  in th is  species 18-~7. 

Materials and methods. Albino mice der ived f rom an 
N M R I - s t r a i n  and  b red  on our  premises  were used. Fe-  
males aged 2 m o n t h s  were m a t e d  wi th  males  of p roven  
fer t i l i ty  a t  the  rat io of i c~ : 3 ~ .  The day  on which  success- 
Iul ma t ing  was verif ied by  the  presence of a vaginal  plug 
was t aken  as ' D a y  0' of gestat ion.  Throughou t  the  experi-  
ment ,  the  females were kep t  5 to a cage in an air-condi-  
t ioned  room at  a t e m p e r a t u r e  of 22 :t= 0.5 ~ and a humi-  
d i ty  of 56 • 3%. The room was i l luminated  for 12 h daily. 
A commercia l  s t anda rd  die t  was fed. Tap wa te r  was  
avai lable ad l ibi tum. The general  condi t ion  of the  dams  
was  checked  dai ly  t h r o u g h o u t  t he  t r e a t m e n t .  The dams  
were au tops ied  and  the  foetuses  r emoved  b y  Caesarean 
sect ion on Day  18 of pregnancy .  The foetuses were sub- 
m i t t ed  to careful inspect ion wi th  the  aid of a dissect ion 
lens and were weighed individual ly.  

ASA and D P H  (Fluka Ltd . ,  Buchs  SG, Switzerland) 
were given orally by  in tuba t ion  f rom the  6th unt i l  t he  
15th day  of pregnancy ,  inclusive. The doses were 500 mg/  
kg /day  (ASA) and  100 m g / k g / d a y  (DPH).  A 2% aqueous  
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Table I. Effects on the mouse embryo of treatment with ASA or DPH alone or in combination with cortisone 

EXl"E~IENTIA 32/6 

Group No. of dams Meannumber of Embryonic Foetal Live foetuses Malformation rate 
implantations deaths deaths 
(7) (%) (%) total % Litters 

total % 

Foetuses 

% 

CMC (control) 27 11.48 6.1 1.9 285 92.0 1 3.7 0.4 
ASA 13 10.38 6.7 2.9 122 90.4 5 38.5 b 5.7 b 
DPH 17 12.06 10.2 1.0 182[ 88.8 4 23.5 7.7 ~ 

Cortisone, 20 mg/kg 
+ CMC 22 11.09 7.4 2.0 221 90.6 12 54.6 13.6 
+ ASA 20 11.80 19.1 �9 3.8 182 77.1 14 70.0 25.3 b 
+ DPH 21 11.95 15.1 0.8 211 84.1 9 42.9 10.9 

Cortisone, 60 mg/kg 
+ CMC 21 11.33 7.1 1.3 218 91.6 21 100 52.3 
+ ASA 19 12.11 12.6" 0.4 200 87.0 19 100 88.5 b 
+ DPH 19 11.79 8.0 0.5 205 91.5 17 89.5 48.3 

Cumulative control 415 11.24 7.6 0.7 4,278 91.7 17 4.1 0.4 

Significantly greater than in corresponding ASA-group ()~2 test, p < 0.01). u Significantly greater than in CMC-groups (Fisher's exact test, 
p < 0.01 or 99% confidence limits). 

solut ion of sod ium carboxymethy lce l lu lose  (CMC) was 
used as the  vehicle. The a m o u n t  of fluid admin is te red  was 
0.1 ml  per  10 g of b o d y  weight .  

Cort isone ace ta te  (Fluka Ltd.)  was p repa red  for s.c. 
in ject ion b y  homogeniz ing  it in a solut ion of 1% CMC 
dissolved in saline (0.9% NaC1) ; of th is  suspens ion  0.05 ml  
per  10 g of b o d y  weight  was in jec ted  into each animal  2 h 
af ter  t he  o the r  drugs, or in the  case of t he  controls ,  the  
vehicle alone was  injected.  The t r e a t m e n t  w i th  cor t isone 
was confined to days  11 to  13 of gesta t ion.  The t r e a t ed  
groups  and  n u m b e r  of animals  are indica ted  in Table I. 

Results and discussion. Dams  t r e a t ed  wi th  ASA showed 
seda t ion  and  dyspnoea .  4 of the  17 animals  in group 1 
died spontaneous ly ,  and  at  nec ropsy  damage  to t he  gas- 
tr ic mucosa  was observed.  The admin i s t r a t ion  of D P H  
was to le ra ted  except  t h a t  feed in take  was s l ight ly  reduced.  

The da t a  on the  p rogeny  (Table I) revealed t h a t  t he  
incidence of embryon ic  dea ths  was s ignif icant ly  h igher  in 

Table II. Malformations of live foetuses 

Group Cleft palate Malformations of jaws b 
(%) (%) 

CMC (control) 0 0.35 
ASA 4.10, 2.46 
DPH 7.69, 0 

Cortisone, 20 mg/kg 
+ CMC 13.12 0.45 
+ ASA 21.98 �9 3.85 
+ DPH 10.43 0 

Cortisone, 60 mg/kg 
+ CMC 52.29 0 
+ ASA 86.50" 2.00 
+ DPH 48.29 0.49 

Cumulative control 0.12 0.21 

aOutside the 99% confidence limits of CMC-groups. bParticularly 
mandibular aplasia or hypoplasia. 

the  animals  t h a t  had  received cort isone in combina t ion  
wi th  ASA, t h a n  in those  hav ing  received ASA alone. 

Bo th  ASA and D P H  exer ted  a defini te  t e ra togenic  
act ion (Tables I and II).  Fol lowing the  admin i s t r a t ion  of 
cor t isone a t  a dose of 20 mg/kg,  the  percen tage  of mal-  
fo rmat ions  was higher  in the  group receiving cort isone 
and ASA combined  t h a n  in the  group in jec ted  wi th  cor- 
t i sone alone. W h e n  the  dose of cor t isone was raised to 
60 mg/kg,  an even  grea te r  n u m b e r  of mal fo rmed  foetuses  
was observed when  combined  wi th  ASA. By  contras t ,  no 
influence of D P H  on the  t e ra togen ic i ty  of cor t isone was 
no ted  even at  th is  h igh dose-level.  

The seemingly  po t en t i a t i ng  effect  of cor t isone and 
ASA given combined  to the  dams  is par t icu lar ly  ev iden t  
by  recording the  n u m b e r  of individual  foetuses affected.  
W i t h  regard to the  n u mb er s  of l i t ters  affected,  i.e. of 
l i t ters  con ta in ing  at  least  1 mal fo rmed  foetus,  numer ica l  
differences were less marked  and  the  only  s ignif icant  
difference (p < 0.01) f rom the  cor responding  contro l  
group receiving CMC was found af ter  the  admin i s t r a t ion  
of ASA. 

A par t icu la r  fea ture  of the  ma l fo rma t ions  p roduced  by  
ASA was missing or shor t  mandib le  in a n u m b e r  of foetuses 
(Table i I) .  However ,  the  incidence of these  mand ibu l a r  
ma l fo rmat ions  remained  unaf fec ted  b y  cort isone.  I t  
seems n o t e w o r t h y  t h a t  the  cor t i sone- induced increase in 
t he  n u m b e r  of ma l fo rmed  foetuses concerned  only cleft  
pala te .  

The two drugs (ASA and DPH)  whose te ra togenic  
ac t iv i ty  in the  mouse  was conf i rmed in these  expe r imen t s  
differed in the i r  effects on the  dams  and progeny.  ASA 
was mode ra t e ly  toxic  to  the  dams  a t  doses t h a t  exer ted  a 
s l ight  to m o d e r a t e  te ra togenic  action.  D P H  proved  
te ra togenic  to  a comparab le  degree, b u t  t h e  dams  were  
a lmos t  unaf fec ted  by  t r e a t m e n t .  Fu r the rmore ,  ASA 
induced  some degree of emb ry o l e t h a l i t y  t h a t  was a t t r i -  
bu t ed  to  the  ma t e rn a l  toxic i ty .  The te ra togenic  act ion of 
th is  drug  and its po t en t i a t i on  by  cor t isone appeared  to  be 
i n d e p e n d e n t  of th is  t y p e  of non-specif ic  toxic i ty .  

No in te rac t ion  was a p p a r e n t  be tween  the  te ra togenic  
act ions  of D P H  and  cort isone unde r  the  condi t ions  of th is  
exper iment .  


