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period.  12 r a t s  fed d u r i n g  t h e  2nd pe r iod  gave  b i r t h  to  
h y d r o c e p h a l i c  ra ts .  T h e  ave rage  l i t t e r  n u m b e r e d  9, 5 of 
w h i c h  were  hydrocepha t i c .  N o n e  of t h e  a n i m a l s  in  t h e  1st 
a n d  3rd per iods  gave  b i r t h  to  h y d r o c e p h a l i c  an imals .  

T h e  2nd  e x p e r i m e n t  was  n a m e d  t h e  ' s ingle  insu l t '  ex-  
p e r i m e n t  because  i t  cons i s ted  of g iv ing  20 g (50 m g  te l lu-  
r ium)  of t h e  t e l l u r i u m  d i e t  on  on ly  1 d a y  of t he  e x p e r i m e n t  
to  e a c h  a n i m a l  so t h a t  21 such  g roups  of 5 a n i m a l s  repre-  
s en t ed  t h e  21 d a y s  of ges ta t ion .  N o r m a l  food was g iven  on  
al l  t h e  o t h e r  ge s t a t i ve  days .  3 a n i m a l s  d ied  d u r i n g  t h e  ex- 
p e r i m e n t  a n d  72 a n i m a l s  gave  b i r t h  to  a n  ave rage  of 8 off- 
spr ings .  T h e r e  were  no  h y d r o c e p h a l i c  an imals .  

Discussion. I t  is conc luded  t h a t  2,500 p p m  of me ta l l i c  
t e l l u r i u m  a d d e d  to  a n o r m a l  d i e t  of a g e s t a t i n g  r a t  e v e r y  
d a y  d u r i n g  t h e  per iod  e x t e n d i n g  f rom the  10 th  to  t h e  
15 th  d a y s  of ge s t a t i on  in t he  r a t s  wi l l r e su l t  in  h y d r o c e p h a l i c  
of fspr ings  in t h e  m a j o r i t y  of t h e  l i t ters .  Th i s  pe r iod  of 
g e s t a t i o n  is t h e  t a r g e t  pe r iod  of m o s t  d r u g - i n d u c e d  con-  
gen i t a l  m a l f o r m a t i o n s  in  t h e  r a t  ~, e. T h e  t e l l u r i u m  a b s o r b e d  
b y  t h e  m o t h e r  reaches  t h e  fe ta l  b r a i n  w i t h i n  minu te s ,  a n d  
p r e s u m a b l y  causes  a n  a r r e s t  of m a t u r a t i o n  of t he  t e len-  

cepha l ic  vesicles,  w h i c h  c o n s e q u e n t l y  p r e s e n t  as hydroce -  
p h a l u s  a t  b i r t h .  

Rgsum& Le t e r m e  de  (~target pe r iod , ,  qu i  p e u t  se t r a -  
dui re  p a r  pdriode-cible ,  signifie la  pdr iode de grossesse la 
p lus  sensible  a u x  effets  nocifs  d ' u n  a g e n t  td ra tog~ne .  Le 
p rdsen t  t r a v a i l  s i tue  chez  le r a t  la pdr iode-cible  du  t e l lu re  
e n t r e  les 10 e e t  15 e jou r s  de  ta grossesse. 
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Catecholamine-Containing Nerves in the Submucosa  of the Ureter 

D u r i n g  a n  i n v e s t i g a t i o n  i n to  t h e  a r r a n g e m e n t  a n d  
i n n e r v a t i o n  of s m o o t h  musc le  in  t h e  r a b b i t  r e n a l  ca l ix  
a n d  pe lv i s  ~, ne rves  c o n t a i n i n g  c a t e c h o l a m i n e  were  ob-  
se rved  in t h e  submucosa .  H i s t o c h e m i c a l  d e m o n s t r a t i o n  
of m o n o a m i n e s  in n e r v e s  is r ega rded  as i n d i c a t i v e  of 
t h e i r  e f fec tor  role ;  t he se  s u b s t a n c e s  h a v e  no t  b e e n  
r e p o r t e d  as  be ing  p r e s e n t  in  a f f e r en t  nerves .  T h a t  m o n o -  
a m i n e - c o n t a i n i n g  n e r v e s  ex i s t ed  in t h e  s u b m u c o s a  of  
t h e  u p p e r  u r i n a r y  t r a c t  sugges ted  t h e  need  to  inves t i -  
ga t e  t h e i r  d i s t r i b u t i o n  in more  de ta i l  in  t h e  hope  t h a t  
i t  m i g h t  p r o v e  poss ib le  to  d e m o n s t r a t e  t h e  p resence  or 
ab sence  of p r o b a b l e  ef fec tor  t a r g e t  s i tes  in  t h i s  region.  
T h i s  r e p o r t  p r e s e n t s  t h e  r e su l t s  of p r e l i m i n a r y  s tud ies  
on  c a t e c h o l a m i n e - c o n t a i n i n g  s u b m u c o s a l  ne rves  in  a 
v a r i e t y  of species. 

A d u l t  r abb i t s ,  r a t s  a n d  guinea-p igs  were ki l led b y  a 
b low to  t h e  h e a d  ; t h e  k idney ,  t o g e t h e r  w i t h  t h e  p r o x i m a l  
ha l f  of t h e  u r e t e r  were  t h e n  r emoved .  E a c h  k i d n e y  a n d  
t h e  a t t a c h e d  u r e t e r  was  p l aced  on  a c r y o s t a t  c h u c k  a n d  
p l u n g e d  i n to  e i t h e r  i s o p e n t a n e  or  p r o p a n e  p r e v i o u s l y  
cooled in l iqu id  n i t rogen .  C r y o s t a t  sec t ions  were  p r e p a r e d  
a n d  processed  for  t i s sue  c a t e c h o l a m i n e s  acco rd ing  to  t he  
m e t h o d  of SPRIGGS e t  al. s u s ing  p a r a f o r m a l d e h y d e  a t  
70 .4% re l a t i ve  h u m i d i t y .  A d j a c e n t  sec t ions  were  f ixed  
in f o r m a l i n  a n d  s t a i ned  us ing  Massons  t r i c h r o m e  t ech-  
n ique  for  r o u t i n e  h is to logy.  P a r a f o r m a l d e h y d e - t r e a t e d  
sec t ions  were e x a m i n e d  us ing  a Zeiss p h o t o m i c r o s c o p e  
f i t t e d  w i t h  a W o t a n  H B O  200W m e r c u r y  v a p o u r  l a m p  
in  c o m b i n a t i o n  w i t h  exc i to r  f i l te r  BG12 /4  m m  a n d  ba r r i e r  
f i l te r  G G 9 / I  r am.  

F l u o r e s c e n t  ne rves  were obse rved  in t he  s u b m u c o s a  
of t h e  r ena l  pe lv is  a n d  u r e t e r  in  al l  t h e  spec imens  e x a m -  
ined.  O t h e r  t h a n  in t h e  s u b m u c o s a  of t h e  cal ix  (where  
v e r y  few ne rves  were  de tec ted )  r eg iona l  d i f fe rences  in 
s u b m u c o s a l  i n n e r v a t i o n  in  t h e  pe lv i s  or  u r e t e r  were  no t  
a p p a r e n t .  R e l a t i v e l y  large  f luoresc ing  n e r v e s  were ob-  
se rved  a d j a c e n t  to  t h e  musc le  coa t  e x t e n d i n g  in to  t h e  
s u b m u c o s a .  F i n e r  b r a n c h e s  c o n t i n u e d  t o w a r d s  t h e  epi- 
t he l i um,  some of w h i c h  were  closely r e l a t ed  to  t h e  basa l  
l aye r  (F igure  1). T h e  r e l a t i ve  t h i c k n e s s  of t h e  t i s sue  sec- 
t i o n s  p r e v e n t e d  pos i t i ve  i den t i f i c a t i on  of n e r v e s  pene-  
t r a t i n g  t h e  ep i the l i a l  b a s e m e n t  m e m b r a n e ,  However ,  
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c a t e c h o l a m i n e - c o n t a i n i n g  n e r v e s  were n o t  o b s e r v e d  in 
t h e  deepe r  l ayers  of t h e  e p i t h e l i u m  proper .  I n  a d d i t i o n  
to  t h e  n e r v e s  descr ibed  above ,  o t h e r s  were  iden t i f i ed  in  
t h e  s u b m u c o s a  ly ing  a d j a c e n t  to  sma l l  a r t e r ies  (Figure  2). 
These  n e r v e s  a c c o m p a n i e d  t h e  vessels  a n d  were  a r r a n g e d  
in a p l ex i fo rm fa sh ion  on  t h e  e x t e r n a l  a spec t  of t h e  
m u s c u l a r  media .  F l u o r e s c e n t  n e r v e  cells or  c h r o m a f f i n  
cell bodies  h a v e  n o t  been  seen in a n y  of  t h e  p r e p a r a t i o n s .  

T h e  r e l a t i onsh ip  b e t w een  c a t e c h o l a m i n e - c o n t a i n i n g  
ne rves  a n d  sma l l  a r te r ies  h a s  been  well  d o c u m e n t e d  in 
a v a r i e t y  of t issues,  i nc lud ing  t h e  ure te rS ;  t h e  p r e s e n t  
resu l t s  endorse  t h i s  a ssoc ia t ion  in t h e  s u b m u c o s a  of t h e  

Fig. 1. Longitudinal section through the guinea-pig ureter showing 
fluorescing nerves (arrows) adjacent to the epithelium (E). Other 
nerves are observed in the muscle coat (M}. 
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u p p e r  u r i n a r y  t r ac t .  T h e  p resence  of o t h e r  f luo rescen t  
ne rves  seeming ly  u n r e l a t e d  to  s u b m u c o s a l  vessels  requ i res  
f u r t h e r  cons ide ra t ion .  Some  n e r v e s  h a v e  b e e n  o b s e r v e d  
to  l eave  vessels  a n d  r u n  for  p a r t  of t h e i r  course  unasso -  
c ia ted  w i t h  t h e  v a s c u l a r  s u p p l y  of t h e  region.  However ,  
a n u m b e r  of o the r s  h a v e  been  fol lowed in  semi-ser ia l  
sec t ions  a n d  these  r e m a i n e d  u n r e l a t e d  to  vesse ls  t h r o u g h -  
o u t  t h e i r  s u b m u c o s a l  course.  B o t h  ELBADAWI a n d  
SCHENK 3 a n d  DUARTE-ESCALANTE e t  al. 4 desc r ibed  
ad rene rg ic  n e r v e s  r e l a t ed  to  f luo rescen t  gang l ion  cells 
a n d  t h e  l a t t e r  worke r s  n o t e d  o t h e r s  e n d i n g  n e a r  c h r o m -  
a f f in  cells in  t h e  ep i the l i um.  B a s e d  o n  t h e  r e su l t s  of t h e  
p r e s e n t  i n v e s t i g a t i o n  a n d  on  those  of a n  ear l ie r  s t u d y  s, 

n e i t h e r  gang l ion  cells n o r  c h r o m a f f i n  cells c an  be  r ega rded  
as poss ib le  e f fec tor  s i tes  s ince  these  h a v e  n o t  been  iden-  
t i f ied  in  a n y  of t h e  p r e p a r a t i o n s .  As a n  a l t e r n a t i v e  exp la -  
n a t i o n ,  some  of t h e  n e r v e s  p r e s e n t l y  d e m o n s t r a t e d  could  
in f luence  o the r s  wh ich  were u n d e t e c t e d  b y  t h e  p r e s e n t  
m e t h o d .  I n  t h i s  c o n t e x t  i t  is n o t e w o r t h y  t h a t  chol in-  
e s t e r a s e - co n t a i n i n g  n e r v e s  h a v e  b e e n  desc r ibed  in  t h e  
u re te r i c  s u b m u c o s a S - L  F ina l ly ,  in  t h e  ab s en ce  of a n y  
o b v i o u s  ef fec tor  s i te  t h e  poss ib i l i ty  ex is t s  t h a t  some  
c a t e c h o l a m i n e - c o n t a i n i n g  n e r v e s  in  t h e  s u b m u c o s a  m a y  
p e r f o r m  a sensory  func t ion .  A de t a i l ed  l i gh t  a n d  e l ec t ron  
microscopic  i n v e s t i g a t i o n  h a s  b e e n  u n d e r t a k e n  on  t h e  
reg ion  in t h e  hope  of f u r t h e r  r e so lv ing  some of these  
possibi l i t ies .  

Rdsumd. Les  ner f s  de  la  s u b m u q u e u s e  de  l ' u r6 t r e  des  
R o n g e u r s  examin6s  c o n t i e n n e n t  de  la  m o n o a m i n e .  Les 
u n s  a c c o m p a g n e n t  les v a i s s e a u x  sanguins ,  d ' a u t r e s  en  
s o n t  i n d 6 p e n d a n t s .  I l s  ne  s ' 6 t e n d e n t  p a s  au  delA de la  
couche  inf6r ieure  de  l '6pi th61ium. Les  cel lutes  gangl ion-  
na i re s  e t  c h r o m a f f i n e s  s e m b l e n t  m a n q u e r .  Le  r61e pos-  
s ib le  des ner fs  c o n t e n a n t  de  la c a t 6 c h o l a m i n e  sans  ~tre 
reli6s A u n  616ment e f fec teur  es t  discut6.  
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Fig. 2. Oblique section through the rabbit ureter showing nerves 
related to a submucosal artery (A). Cateeholamine-containing nerves 
are also seen in the ureteric muscle (M) and in the submucosa 
{arrows) unrelated to vessels. 
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Amniot ic  Fluid Volume in Experimental ly  Induced Renal A~enesis  and Anencephaly 

T h e  p r o b l e m  of t h e  source  of a m n i o t i c  f lu id  h a s  n e v e r  
been  a d e q u a t e l y  se t t led .  Var ious  sugges t ions  as to  t h e  
or ig in  of t h i s  f lu id  h a v e  inc luded :  d i r ec t  sec re t ion  f rom 
t h e  a m n i o t i c  e p i t h e l i u m  1, t r a n s u d a t i o n  f rom t h e  f e t a l  
p h a r y n x  2, l u n g  s, umb i l i c a l  cord  4, or  m a t e r n a l  a n d  fe t a l  
blood, as  well  as d i r ec t  exc re t ion  of u r ine  i n t o  t h e  a m n i o t i c  
c a v i t y L  I t  is of i n t e r e s t  to  no t e  t h a t  c e r t a i n  a b n o r m a -  
l i t ies  of p r e g n a n c y ,  as  wel l  as  f e t a l  c o n g e n i t a l  m a l f o r m a -  
t ions ,  h a v e  b e e n  assoc ia ted  w i t h  changes  in  a m n i o t i c  
f lu id  v o l u m e  a n d  h a v e  been  used  as t h e  bas i s  of h y p o t h e -  
ses s u p p o r t i n g  ce r t a i n  theor i e s  of a m n i o t i c  f lu id  m e t a b o -  
l ism. Of  t h e  congen i t a l  m a l f o r m a t i o n  group,  t h e  pol-  
h y d r a m n i o s  assoc ia ted  w i t h  e sophagea l  a t r e s i a  is ac-  
c o u n t e d  for  on  t h e  bas i s  of fe ta l  i n a b i l i t y  to  swal low 
a m n i o t i c  f lu id  a n d  i ts  s u b s e q u e n t  fa i lure  to  be  a b s o r b e d  
f rom t h e  g a s t r o i n t e s t i n a l  t r a c t L  Likewise,  t h e  poly-  
h y d r a m n i o s  assoc ia ted  w i t h  a n e n c e p h a l y  h a s  b e e n  a t t r i -  
b u t e d  n o t  on ly  to  t h e  decreased  d e g l u t i t i o n  in t h i s  ma l -  
f o r m a t i o n  e b u t  also to  t h e  p r o d u c t i o n  of ce reb rosp ina l  
f lu id  d i r ec t l y  i n to  t h e  a m n i o n  f rom t h e  exposed  b u t  
i n t a c t  cho ro id  p l exus  a n d  men inges  1. O n  t h e  o t h e r  h a n d ,  
b i l a t e r a l  r ena l  agenes is  in  t h e  h u m a n  fe tus  ha s  o f t en  
been  assoc ia ted  w i t h  t h e  v i r t u a l  absence  of a m n i o t i c  
f luid 7 a l t h o u g h  t h e r e  is some l inger ing  c o n t r o v e r s y  on  
t h i s  po in t s .  These  l a s t  o b s e r v a t i o n s  h a v e  led to  t h e  con-  
c lus ion  t h a t  t h e  p r o d u c t i o n  of t h e  fe ta l  u r ine  m a y  be  

a n  i m p o r t a n t  m e c h a n i s m  in m a i n t a i n i n g  a m n i o t i c  f lu id  
volume.  

Our  i n t e r e s t  a n d  a t t e n t i o n  h a s  b e e n  d r a w n  to  a n  
e x p e r i m e n t a l  m o d e l  as  a m e t h o d  of e v a l u a t i n g  t h e  role  
of t h e  f e t a l  k i d n e y s  in  t h e  p r o d u c t i o n  a n d  m a i n t e n a n c e  
of t h e  a m n i o t i c  f luid vo lume,  as well  as to  e v a l u a t e  t h e  
r e l a t i o n s h i p  of a m n i o t i c  f lu id  v o l u m e  to  o t h e r  congen i t a l  
m a l f o r m a t i o n s .  T h e  e x p e r i m e n t a l  i n d u c t i o n  of r e n a l  
agenes is  in  h a m s t e r  e m b r y o s  fo l lowing t r e a t m e n t  of 
p r e g n a n t  m o t h e r s  w i t h  s o d i u m  a r s e n a t e  9 p r o v i d e d  t h e  
bas is  of t h i s  s tudy .  Because  t h e  m e t h o d  of i n d u c i n g  
r e n a l  m a l f o r m a t i o n s  b y  a d m i n i s t r a t i o n  of s o d i u m  arse-  
n a t e  also i n d u ces  o t h e r  m a l f o r m a t i o n s ,  t h e  s t u d y  i nc luded  
cor re la t ions  of a m n i o t i c  f lu id  v o l u m e  w i t h  these  o t h e r  
d e v e l o p m e n t a l  abno rma l i t i e s .  

Materials and methods. F e m a l e  h a m s t e r s ,  b r e d  to  m a l e s  
in  a m a n n e r  p r e v i o u s l y  desc r ibed  9, were  i n j ec t ed  i.v. 
w i t h  20 m g / k g  of s o d i u m  a r s e n a t e  on  t h e  8 th  d a y  of 
ges ta t ion .  T h e  a n i m a l s  were  sacr i f iced on  t h e  m o r n i n g  
of t h e  15 th  d a y  of ges ta t ion ,  20 h p r io r  to  t e rm .  T h e  
u t e r u s  was  r e m o v e d  a n d  each  e m b r y o  was  r e m o v e d  f r o m  
t h e  u t e r u s  w i t h i n  i t s  s u r r o u n d i n g  a m n i o t i c  yo lk  sac  m e m -  
branes .  I f  a n y  f lu id  was los t  d u r i n g  t h i s  d issect ion,  t h e  
f lu id  v o l u m e  was  n o t  m e a s u r e d  n o r  i nc luded  in  t h e  d a t a .  
T h e  i n t a c t  un i t ,  i nc lud ing  t h e  f e tus  w i t h i n  t he se  m e m -  
b ranes ,  was  t h e n  q u i c k l y  r insed  in n o r m a l  sa l ine  a n d  


