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Summary. L a n t h a n u m  h a d  a smal l  effect  on  t he  bar r ie r ,  b u t  d id  n o t  s ign i f i can t ly  increase  i ts  sod ium or p a t o s s i u m  per-  
meab i l i t y .  The re  was no  effect  on  n e r v e  c o n d u c t i o n  unless  t he  b a r r i e r  was  de l ibe ra te ly  damaged .  The  resu l t s  l end  
conf idence  to  t h e  use of l a n t h a n u m  as an  ex t race l lu la r  t racer .  

The  h e a v y  m e t a l  l a n t h a n u m  has  b e e n  m u c h  used as an  
ex t race l lu la r  t r a c e r  subs tance ,  i ts  smal l  size and  e lec t ron-  
opac i ty  r e n d e r i n g  i t  a l m o s t  ideal  for t h e  purpose ,  a l t h o u g h  
i ts  ionic d i a m e t e r  (2.78 m m  in a 2 m M  so lu t ion  a) ig 
neve r the l e s s  r a t h e r  la rger  t h a n  t h a t  of biological ly  im-- 
p o r t a n t  ca t ions .  U n f o r t u n a t e l y ,  i t  h a s  been  r epo r t ed  to  
h a v e  adve r se  phys io logica l  effects  on  va r ious  t issues,  a t  
c o n c e n t r a t i o n s  s imi la r  to  those  used  in t r a c e r  s tud ies  
( 0 .1-10 m M ) ,  inc lud ing  t he  frog n e u r o m u s c u l a r  j u n c t i o n  ~, 
r a b b i t  ga l lb ladder  ~ a n d  squ id  g i an t  axoi16. W e  h a v e  been  
us ing  col loidal  a n d  ionic l a n t h a n u m  so lu t ions  as exoge- 
n o u s l y  appl ied  e l ec t ron -opaque  t racers ,  to  i nves t i ga t e  t h e  
p e r m e a b i l i t y  of t h e  insec t  b l ood - b r a i n  bar r ie r% and  in 
v iew of t he  physio logica l  effects  of th i s  subs tance ,  i t  was  
i m p o r t a n t  to  i n v e s t i g a t e  i ts  possible  effect  on  t he  insec t  
n e r v e  cord. A l t h o u g h  t he  u l t r a s t r u c t u r a l  s tud ies  ru led  
o u t  t h e  poss ib i l i ty  of l a n t h a n u m  d a m a g i n g  t h e  ba r r i e r  
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The effects of high-potassium and 5 mM lanthanum salines on the 
d.c. ('resting') and compound action potential amplitudes recorded 
from the cockroach abdominal nerve cord by the 'sucrose-gap' 
technique; details are given in the text. Compound action potential 
amplitudes were typically 20 inV. The vertical positioning of the 
d.c. traces is arbitrary. 

suf f ic ien t ly  to  al low i ts  own  en t ry ,  t h e  s u b s t a n c e  may ,  
never the less ,  enab le  smal le r  subs t ances  to  pene t r a t e .  Th i s  
m a y  be  a n  i m p o r t a n t  cons idera t ion ,  as 3.0 M u rea  ha s  
been  r e p o r t e d  to  increase  t he  p e r m e a b i l i t y  of t he  ba r r i e r  
to  sma l l  ca t ions ,  b u t  no  t r a v e r s a l  of t he  ba r r i e r  b y  lan-  
t h a n u m  could be  de t ec t ed  w i t h  t he  e lec t ron  microscope  s . 
The  purpose  of t h e  p r e s e n t  e x p e r i m e n t s  was  to  i nves t i ga t e  
t he  effect  of l a n t h a n u m  on t he  ca t ion ic  p e r m e a b i l i t y  of 
t he  bar r ie r ,  as revea led  b y  t h e  e lec t rophys io logica l  effect  
of a h igh  po ta s s ium,  low sodium,  sa l ine ;  • sa l ine ha s  
l i t t l e  effect  on  i n t a c t  n e r v e  cords,  b u t  causes  a r ap id  
c o n d u c t i o n  b lock  in d e s h e a t h e d  ones, a p p a r e n t l y  because  
t he  d e s h e a t h i n g  p rocedure  secerely d a m a g e s  t he  u n d e r  
ly ing  pe r ineu r ium,  w h i c h  forms  t h e  ba r r i e r  ~. 

The  e x p e r i m e n t s  were pe r fo rmed  on a b d o m i n a l  n e r v e  
cords  i so la ted  f rom a d u l t  ma le  cockroaches  (Periplaneta 
americana). The  e x p e r i m e n t a l  c h a m b e r  was iden t ica l  to  
t h a t  used  in p rev ious  inves t iga t ions1~ i t  cons is ted  of 5 
para l le l  c o m p a r t m e n t s ,  across w h i c h  t h e  ne rve  was laid,  
a n d  al lowed ' sucrose-gap '  record ings  to  be  m a d e  f rom t h e  
p e n u l t i m a t e  connect ives .  The  n o r m a l  sal ine c o n t a i n e d  
214 m M  Na+, 3.1 m M  K+, 1.8 m M  Ca ++, 216.9 m M  CI-, 
0.2 m M  H~PO 4- a n d  1.8 m M  H P O ~ - - ;  in  t h e  t e s t  sa l ine  
t h e  sod ium and  p o t a s s i u m  ion c o n c e n t r a t i o n s  were 
reversed.  The  l a n t h a n u m  sal ine a d d i t i o n a l l y  c o n t a i n e d  
5 m M  La  +++, a n d  t h e  p o s p h a t e  buf fe r  (which is p r ec ipa t ed  
b y  l a n t h a n u m )  was rep laced  b y  0.3 m M  Tris a n d  3.4 m M  
Tris chloride.  All  e x p e r i m e n t s  were car r ied  o u t  a t  24 :t: 
1 ~ 

The  effect  of u 5 m i n  exposure  of t he  cockroach  n e r v e  
cord  to  t he  l a n t h a n u m  sal ine is shown  in F igure  A, w h i c h  
shows b o t h  t he  c o m p o u n d  ac t ion  p o t e n t i a l  a m p l i t u d e  
(points)  a n d  d.c. ' r e s t ing '  p o t e n t i a l  (con t inuous  t race) ;  
t h e  record ing  t e c h n i q u e  gives no  re l iable  ind ica t ion  of t h e  
abso lu te  va lue  of t h e  r e s t ing  po ten t i a l :  The  h i g h - p o t a s s i u m  
sal ine causes  a d.c. depo la r i za t ion  (which a p p a r e n t l y  
occurs  across t h e  p e r i n e u r i u m  r a t h e r  t h a n  across t h e  
a x o n a l  m e m b r a n e s  9) and  a s l ight  increase  in t h e  a m p l i t u d e  
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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.  

T h e  Effect of  Cor t i sone  on the  T e r a t o g e n i c  Act ion  of Ace ty l sa l i cy l i c  Acid  and D i p h e n y l h y d a n t o i n  in 
the M o u s e  
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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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