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a x o - a x o n a l  synapses  m a y  ex is t  b e t w e e n  adrenerg ic  a n d  
chol inergic  nerves .  W h i l s t  musc le  is p r e s e n t  a t  t he  bases  
of t h e  gu inea-p ig  a t r i o v e n t r i c u l a r  va lves ,  h i s to logy  shows 
t h a t  t h e  more  d i s t a l  po r t i ons  c o n t a i n  on ly  f ib rous  a n d  
c o n n e c t i v e  t issue,  ye t  st i l l  possess  b o t h  ad rene rg ic  a n d  
chol inerg ic  nerves .  I t  is poss ib le  t h e  func t i on  of t h e  
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adrenerg ic  ne rves  is to  m o n i t o r  t h e  chol inerg ic  nerves ,  
b u t  t h e y  fa r  o u t n u m b e r  these  ne rves  in  t h i s  site. A 
f u r t h e r  poss ib i l i ty  is t h a t  t h e y  are  en  rou t e  to  t h e  ven-  
tr icles,  b u t  t h i s  is un l ike ly  s ince t h e i r  m o r p h o l o g y  is 
t y p i ca l  of t e r m i n a l  axons .  I n  t h e  case of t h e  p u l m o n a r y  
va lve ,  no  chol inerg ic  ne rves  are  p r e s e n t  a n d  us ing  t h e  
l igh t  microscope  t h e  v a l v e  a p p e a r s  to  cons i s t  solely of 
f ib rous  a n d  c o n n e c t i v e  t issue.  A r ich  ad rene rg ic  p l exus  
is also p r e s en t  in  th i s  va lve .  Since no  obv ious  effector  
s i te  h a s  been  d e m o n s t r a t e d  i t  is poss ib le  these  adrenerg ic  
n e r v e s  m a y  be  se rv ing  a n  a f f e r en t  func t ion .  A l t e r n a t e l y  
t h e y  m a y  be  in f luenc ing  n e r v e s  n o t  d e m o n s t r a t e d  b y  
cho l ines te rase  t echn iques .  As GOSLING a n d  DIXON1 p o i n t  
out ,  f u r t h e r  ev idence  on  t h i s  p r o b l e m  can  come  on ly  
u l t r a s t r u c t u r a l  i nves t iga t ions ,  a n d  i t  is h o p e d  to  p roceed  
w i t h  these  in t h e  nea r  fu ture .  

Rdsumd. Des p l exus  f luorescen t s  de ner fs  d a n s  les val -  
yules  du  cceur du  Cobaye  son t  d6cri ts .  B i en  que  du  t i ssu  
muscu la i r e  e t  des nerfs  cho l ine rg iques  fussen t  p r6sen t s  
d a n s  les va lvu le s  a t r ioven t r i cu la i r e s ,  les ner fs  adr6ner -  
g iques  de la v a l v u l e  p u l m o n a i r e  ne  se r a p p o r t a i e n t  q u ' a u  
t i ssu  connec t i f  f ib reux .  P u i s q u e  d a n s  ce t t e  s i t u a t i o n  il 
n ' y  a pas  d ' e m p l a c e m e n t  e f fec teur  6 v i d en t  ou que  ces 
nerfs  i n f l u e n c e m e n t  des ner fs  d o n t  la pr6sence  n ' e s t  pas  
r6v616e p a r  des t e c h n i q u e s  de cho l ines te rase  ou qu ' i l s  
son t  de  ca rac t~re  af f6rent .  
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Fig. 3. Pulmonary valve cusps processed to demonstrate catechol- 
amine activity. The adjacent section showed no AChE activity in 
similar sites. 
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T h e  T a r g e t  P e r i o d  D u r i n g  Feta l  Life for  the  P r o d u c t i o n  of T e l l u r i u m  H y d r o c e p h a l u s  

The  morpho log ica l  anoma l i e s  in  p r e s e n t  congen i t a l  
m a l f o r m a t i o n s  are  d e t e r m i n e d  b y  t h e  t y p e  a n d  a m o u n t  
of t h e  in - ju r ious  agent ,  a n d  b y  t h e  p a r t i c u l a r  m o m e n t  
( t a rge t  pe-r iod)  of i n j u r y  to  t he  e m b r y o  a n d  fe tus  1, 3. 

I n ju r i e s  to  t h e  c o n c e p t u s  d u r i n g  e m b r y o n i c  life - t he  
o rganogene t i c  pe r iod  - r e su l t  in  m a l f o r m e d  o rgans  (i.e., 
t he  n o n d i v i s i o n  of t h e  t e l e n c e p h a l o n  r e su l t i ng  in ho lopro-  
sencephaly) .  I n j u r i e s  d u r i n g  fe ta l  life, w h e n  t h e  fo rmed  
o rgans  are  inc reas ing  t h e i r  bulk ,  r esu l t  in  anoma l i e s  of 
g r o w t h  such  as absence  or  s m a l l  or large  gyri ,  porence-  
pha ly .  Sma l l  doses of t e l l u r i u m  fed to  g e s t a t i n g  r a t s  d u r i n g  
t h e i r  p r e g n a n c y ,  will  r e su l t  in  t h e  b i r t h  of h y d r o c e p h a l i c  
of fspr ing  in 50 to  100% of p r egnanc i e s  8-s. The  p r e s e n t  re- 
p o r t  conce rns  t h e  t i m e  of t he  t a r g e t  pe r iod  for  t h e  pro-  
d u c t i o n  of t e l l u r i u m - i n d u c e d  h y d r o c e p h a l u s  in  ra ts .  

The  d ie t  g iven  to  t h e  r a t s  in t h e  p r e s e n t  e x p e r i m e n t s ,  
cons i s ted  of 2.5 g of meta l l i c  t e l l u r i u m  (Fisher  Company)  
a d d e d  to  1 kg  of n o r m a l  r a t  food ( P u r i n a  diet) .  The  a m o u n t  
of t h i s  food g iven  to  a n d  usua l ly  ea t en  pe r  r a t  pe r  d a y  was  
20 g ( therefore  c o n t a i n i n g  50 m g  of t e l lu r ium) .  One  g roup  
of 20 an imals ,  was  fed t he  t e l l u r i u m  d ie t  eve ry  d a y  of ges- 
t a t i o n  (21 days)  a n d  12 of t h e m  gave  b i r t h  to  l i t t e r s  con-  
t a i n i n g  a n  ave rage  of 8 an imals ,  6 of w h i c h  were hydroce -  
phal ic .  The  e x p e r i m e n t s  were d iv ided  i n to  2 types ,  t h e  
' pe r iod  insu l t '  a n d  the  ' s ingle  insu l t ' .  The  pu rpose  of 
these  e x p e r i m e n t s  was  to  d e t e c t  a n d  def ine  t he  p a r t i c u l a r  

pe r iod  - t h e  t a r g e t  p e r i o d - d u r i n g  i n t r a u t e r i n e  deve lop-  
m e n t  w h e n  t h e  fe ta l  r a t s  were more  suscep t ib le  to  te l lu-  
r i u m  a n d  c o n s e q u e n t l y  more  l ike ly  to  be  h y d r o c e p h a l i c  
a t  b i r th .  F o r  t h e  pu rposes  of these  s tudies ,  t h e  21-day-per iod  
of ge s t a t i on  was d iv ided  i n to  3 per iods ,  t h e  1st pe r iod  was 
f rom d a y  1 to  d a y  9 inclusive,  t h a t  is u n t i l  t h e  a p p e a r a n c e  
of t h e  n e u r a l  p la te ,  t h e  2nd  per iod  was f rom d a y  10 to  
d a y  15, t h e  o rganogene t i c  per iod,  a n d  t h e  3rd pe r iod  was  
f rom d a y  16 to  21. 

T h e  f i rs t  e x p e r i m e n t  was  n a m e d  t h e  'pe r iod  insu l t '  be-  
cause  t h e  t e l l u r i u m  d ie t  was  fed to  t h e  p r e g n a n t  r a t s  
e v e r y  d a y  of 1 of t h e  3 g e s t a t i v e  per iods .  The re fo re  
1 g roup  of 20 p r e g n a n t  r a t s  rece ived  t h e  t e l l u r i u m  d ie t  e v e r y  
d a y  of t h e  1st per iod,  a n o t h e r  g roup  of 20 rece ived  i t  d u r i n g  
t h e  2nd  pe r iod  a n d  a 3rd lo t  rece ived  i t  d u r i n g  t h e  l a s t  
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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}. 

i j .  A. GOSLING and J. S. DXXON, Am. J. Anat. 130,393 (1971). 
T. L. B, SPRrGGS, J. D. LEVER, P. M. REES and J. D. P. GRAHAM, 
Stain Tech. dl, 323 (1966). 

a A. EL~ADAW~ and E. A. SCHENR, Am, J. Anat. 126, 103 (1969). 


