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Production of Cleft Palate with Dexamethasone  

Cleft pa l a t e  ha s  been  successful ly  p roduced  in mice  i 
and  r a b b i t s  2 a f t e r  t he  a d m i n i s t r a t i o n  of cor t i sone  to 
p r e g n a n t  mo the r s .  However ,  t h e  r a t  is be l i eved  to  be  
gene t i ca l ly  r e s i s t a n t  to  t h e  t e r a togen ic  ac t ion  of cor t i sone  
in i nduc ing  clef t  p a l a t e  3. PINSKY a n d  DIGEORGE 4 em- 
p loyed  hydrocor t i sone ,  p redn i so lone  a n d  d e x a m e t h a s o n e  
to  p roduce  clef t  p a l a t e  in A / J a x  mice. T h e y  conc luded  
t h a t  d e x a m e t h a s o n e  is 300 t i m e s  more  t e r a togen ic  t h a n  
hyd roco r t i sone  r ega rd ing  t h e  p ) o d u c t i o n  of cleft  pa la te .  
On t he  basis  of th i s  conclusion,  t h e  p r e sen t  s t u d y  was 
u n d e r t a k e n  to  e x a m i n e  t h e  effect  of th i s  h igh ly  t e r a togen ic  
glucocor t icoid ,  in  r e l a t i on  to o the r  r epo r t ed  t e r a togen ic  
agents ,  on  t he  p r o d u c t i o n  of c lef t  p a l a t e  in W i s t a r  a lb ino  
ra ts .  

Materials and methods. 38 a d u l t  W i s t a r  a lb ino  r a t s  were 
m a t e d  o v e r n i g h t  a n d  vag ina l  p lug  was looked for in t h e  
morn ing .  I n  case of pos i t ive  recording,  t h e  day  fol lowing 
t he  m a t i n g  was cons idered  as day  0 of p r egnancy .  P r e g n a n t  
r a t s  were d iv ided  in to  4 groups,  1 con t ro l  a n d  3 experi-  
men ta l .  The  con t ro l  g roup  compr i sed  8 r a t s  a n d  t h e  3 
e x p e r i m e n t a l  groups  cons is ted  of 10 p r e g n a n t  r a t s  each. 
The  f i rs t  e x p e r i m e n t a l  g roup  was a d m i n i s t e r e d  5 m g  of 
cor t i sone  a c e t a t e  a n d  t h e  second group 0.5 m g  of dexa-  
m e t h a s o n e  p h o s p h a t e  (Oradexon,  Organon,  Oss, T h e  
Ne the r l ands ) .  B o t h  drugs  were gi:cen twice  a d a y  v ia  s.c. 
r o u t e  f rom d a y  8 to  13 of ges ta t ion .  The  t h i r d  g roup  of 
p r e g n a n t  r a t s  rece ived  40,000 I U  of v i t a m i n  A p a h n i t a t e  
v ia  gas t r ic  tube ,  once a day,  f rom day  9 to 12 of ges ta t ion .  
The  p r e g n a n t  r a t s  were sacrif iced on  t h e  19 th  d ay  of 
ges ta t ion .  The  e m b r y o s  were s tud ied  macroscop ica l ly  for 
clef t  p a l a t e  a n d  gross m a l f o r m a t i o n s  a n d  l a t e r  t he  heads  
of 8 con t ro l  e m b r y o s  a n d  9 e m b r y o s  each  f rom the  experi-  
m e n t a l  g roups  were s tud ied  his tological ly .  

Findings a~d discussion. The  Tab le  shows t he  n u m b e r  
of r e so rbed  i m p l a n t a t i o n  sites, l iv ing  e m b r y o s  a n d  cleft  
pa l a t e s  recorded  a f t e r  t he  sacrif ice of t he  p r e g n a n t  ra ts .  
No e x t e r n a l  a n o m a l y  was  obse rved  in t h e  e m b r y o s  be-  
long ing  to  t h e  con t ro l  a n d  cor t i sone  groups.  The  e m b r y o s  
of d e x a m e t h a s o n e  a n d  v i t a m i n  A groups  showed  severa l  
e x t e r n a l  m a l f o r m a t i o n s  such  as mic rogna th i a ,  micro-  
s tomia ,  s y n d a c t y l y  and  de fo rmed  fore- a n d  h i n d  l imbs.  
5 e m b r y o s  f rom t h e  v i t a m i n  A group  showed e x e n c e p h a l y  
wh ich  was no t  obse rved  in t he  e m b r y o s  of d e x a m e t h a s o n e  
group.  Microscopic e x a m i n a t i o n  showed a well  fused 
p a l a t e  in  t h e  e m b r y o s  of con t ro l  (Figure  1) a n d  cor t i sone  
groups.  The  e m b r y o s  o b t a i n e d  f rom d e x a m e t h a s o n e  a n d  
v i t a m i n  A group,  however ,  h a d  unfused  p a l a t a l  processes  
(Figures 2 a n d  3). The  gap be tween  t he  unfused  p a l a t a l  
processes was wider  in  t h e  midd le  and  pos te r io r  regions.  
I n  e m b r y o s  be long ing  to t he  d e x a m e t h a s o n e  a n d  v i t a m i n  A 
groups,  t he  processes  were e i the r  r u d i m e n t a r y  or com- 
p le te ly  miss ing  in t h e  pos te r io r  region (Figure 3). T h e  

and Hypervitaminosis  A in Rat Embryos  

t o n g u e  also appea red  m a l f o r m e d  a n d  p ro jec t ed  in to  t he  
oro-nasa l  cav i ty .  T h e  microscopic  fea tu res  of e m b r y o  
heads  of d e x a m e t h a s o n e  an d  v i t a m i n  A group were a l m o s t  
s imilar .  T h e  nasa l  s e p t u m  of t h e  e m b r y o s  was b u l b ous  
a n d  sho r t  (Figure  2). I n  all  e m b r y o s  t h e  u p p e r  mo la r  b u d s  
were comple t e ly  missing.  T h e  a rea  of m a x i l l a r y  bone  
a p p e a r e d  comple t e ly  m a l f o r m e d  a n d  was replaced  b y  a 
he t e ro top i c  car t i lage  wh ich  was  seen e x t e n d i n g  in to  t he  
m a n d i b u l a r  region (Figures 2 a n d  3). This  car t i l age  was 
smal l  an d  t u b u l a r  in  t h e  an t e r i o r  region whi le  pos te r io r ly  
i t  was  big  in c i rcumference .  The  m a n d i b u l a r  bone  was 
also m a l f o r m e d  an d  severa l  he t e ro top i c  car t i lages  were 
seen in t h e  r a m a l  a rea  oi t h e  mand ib l e .  

Fig. 1. 19-day-old normal rat embryo. Well fused secondary palate. 
Haematoxylin-eosin. • 40. 

Teratogenic effect of cortisone acetate, dexamethasone and hypervitaminosis A 

Group Dosage Period of Mothers 
administration (No.) 
(days) 

Resorption 
sites 
(No.) 

Viable 
embryos 
(No.) 

Cleft palate 

(No.) (%) 

Control - - 8 2 71 0 
Cortisone acetate 5 mg�9 8-13 10 5 86 0 
Dexamethasone 0.5 mg ~ 8-13 10 9 79 65 
Vitamin A 40,000 I T b 9-12 10 13 17 77 

0.0 
0.0 

82.2 
74.0 

Twice a day. b Once a day. 
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Fig. 2. t9-day-old rat embryo. Hypervitaminosis A group. Both 
palatal processes (P) are malformed and have unsmooth margins. 
The tongue (T) is protruding into the oro-nasal cavity. Note the 
malformed maxillary area and presence of heterotopic cartilage 
(HC) on both sides. The nasal septum (NS) is bulbous and short 
in vertical direction. Haematoxylin-eosin. • 38. 

Fig. 3. 19-day-old rat embryo. Hypervitaminosis A group. Posterior 
region. The palatal processes are missing (compare it with Figure 1). 
The heterotopic cartilage (HC) is bulbous and several other such 
cartilages can be seen in the malformed mandible (M). Haematoxylin- 
eosin. • 40. 

I t  has  been repor ted  t h a t  d e x a m e t h a s o n e  supresses 
the  normal  adrenals  to  a low level of ac t iv i ty  5,6 and 
poss ibly  al ters  t he  ovar ian  secret ion 7. LERNER et al. s 
conduc ted  several  expe r imen t s  employing  adrenatecto-  
mized male  ra t s  and  sugges ted  tha t ,  regard ing  granu-  
loma inhibi t ion,  l iver glycogen deposi t ion,  and  t h y mi c  
involut ion,  d e x a m e t h a s o n e  is 104, 90 and 47 t imes,  
respect ively,  as p o t e n t  as hydrocor t i sone .  The mechan i sm 
of act ion of hype rv i t aminos i s  A in the  p roduc t ion  of cleft  
pa la te  is still no t  fully unders tood .  I t  has  been suggested 
t h a t  i t  has  a direct  effect  on the  foetus  9, d i s turbs  acid 
mueopolysacchar ide  me tabo l i sm of t he  ground subs tance  
of t he  pa la ta l  processes 10, d i s turbs  the  blood concen t ra t ion  
of thy ro id  ho rmone  11 and  interferes  wi th  t he  ca rbohydra t e  
me tabo l i sm 1~ 

In  spi te  of the  repor ted  d i f ferent  modes  of ac t ion of 
dexame thasone  and  hype rv i t aminos i s  A, bo th  agents  
p roduced  cleft  pa la te  in ra t s  and  a lmos t  w i th  s imilar  
his tological  picture.  The occurrence of he te ro top ic  car- 
t i lage has so far only  been  repor ted  for h y p e r v i t a m i n o -  
sis A 13. The cause of its occurrence is still  unknow n  bu t  
its r esu l t an t  - maxi l lo -mandibula r -ankylos i s  - can con- 
t r ibu te  in the  p roduc t ion  of cleft  pa la te  10, ~. 

The difference in t he  resul ts  be tween  the  cort isone and  
d e x a m e t h a s o n e  groups can be expla ined  b y  the  several  
t imes  h igher  t e ra togen ic i ty  of d e x a m e t h a s o n e  4 repor ted .  
I t  m a y  be possible  t h a t  the  ra t  is genet ical ly  and  physio-  
logically res i s tan t  to  t he  act ion of s teroids  to a cer ta in  
level which  can be broken by  the  h igh  po tency  of dexa-  
methasone ,  a glucocorticoid.  The results  of the  p resen t  
s t u d y  suggest  tha t ,  a l though  the  mode  of ac t ion  of dexa-  
me thasone  and hype rv i t aminos i s  A appears  to be different ,  
t h e y  never the less  produce  an anomaly  wi th  a lmos t  s imilar  
histological  features.  F u r t h e r  expe r imen t s  employing  in 
vivo and  in v i t ro  t echn iques  are in progress  to  s tudy  the  
exac t  mode  of ac t ion of d e x a m e t h a s o n e  and hyper -  
v i t aminos i s  A in t he  p roduc t ion  of cleft  pala te .  

Zusammen/assung. Durch  Verabre ichung  yon  Dexa-  
m e t h a s o n  und  hohen  Dosen V i t amin  A b e i  graviden 
Wis t a r -A lb ino ra t t en  wurden  im E m b r y o  exper imente t l  

Gaumenspa l t en  erzeugt,  n ich t  aber  mi t  Cort isonazeta t .  
D e x a m e t h a s o n  und  V i t a m i n - A - H y p e r v i t a m i n o s e  ergaben 
gleiche his tologische Bilder. 
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