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I t  is n o t  v e r y  p r o b a b l e  t h a t ,  u n d e r  t he  cond i t ions  of t h e  
e x p e r i m e n t ,  Mg ac t ed  on  t h e  con t r ac t i l e  p ro te in ,  or t h e  
ene rgy  y ie ld ing  r eac t ions  i nvo lved  in c o n t r a c t i o n .  Most  
cells, i nc lud ing  ske le ta l  a n d  ca rd iac  muscle ,  n o r m a l l y  con-  
t a i n  a large  s to re  of Mg. F u r t h e r m o r e  Mg a c t i v a t e s  r a t h e r  
t h a n  depresses  g lyce ro l - ex t r ac t ed  A T P - t r e a t e d  s m o o t h  
musc le  and ,  to  a lesser ex t en t ,  also A T P - a s e  f rom s m o o t h  
muscle  ~. 

T h e  m o s t  l ike ly  e x p l a n a t i o n  of t he  effect  of Mg on t h e  
p ressor  r e sponse  is t h a t  Mg ions p r e v e n t  t he  e n t r y  of Ca 
f rom ex t r ace l lu l a r  f luid i n to  t h e  musc le  cells of t h e  vessel  
wall,  or  in  some o t h e r  way  in te r fe re  w i t h  exc i t a t i on -con -  
t r a c t i o n  coupl ing.  T h a t  such  a c o m p e t i t i o n  b e t w e e n  Mg 
a n d  Ca m i g h t  t a k e  place  was sugges ted  ear l ier  b y  BOZLER S, 
who  e x p e r i m e n t e d  w i t h  i so la ted  frog s t o m a c h .  

Since a n t i - e x c i t a t i o n - c o n t r a c t i o n - c o u p l i n g  is a c u m b e r -  
some phrase ,  we sugges t  t he  use of t h e  t e r m  'd i sengage-  
m e n t '  or  ' d i sengag ing  ac t i on '  to  descr ibe  th i s  effect.  T h e  
express ion  ' u n c o u p l i n g '  a l r e ady  ha s  a n o t h e r  t e chn i ca l  
m e a n i n g  ~. 

Zusammen[assung. E r h 6 h u n g  des  Mg-Spiegels  im B l u t  
h e m m t  T o n u s  u n d  K o n t r a k t i l i t g t  de r  Widers tandsgefRsse  
im Muskel .  D u r c h  N o r a d r e n a l i n  h e r v o r g e r u f e n e  Verenge-  

r u n g  wird  gleich s t a r k  g e h e m r n t  wie die d u r c h  R e i z u n g  
s y m p a t h i s c h e r  N e r v e n  v e r u r s a c h t e  K o n t r a k t i o n .  E i n  
13berschuss an  Ca ++ v e r h i n d e r t  die b lock ie rende  W i r k u n g  
des  Mg ++ auf  die Kont rakt i l i t~ i t ,  de r  T o n u s v e r l u s t  d e r  Ge- 
f/isse wird  d u r c h  Ca++ j e d o c h  n i c h t  rfickgS, ngig  g e m a c h t .  
Die a n t a g o n i s t i s c h e n  W i r k u n g e n  v o n  Mg ++ u n d  Ca++ be- 
r u h e n  wahr sche in l i ch  auf  de ren  gegens/ i tz l icher  W i r k u n g  
auf  die e l e k t r o m e c h a n i s c h e  K o p p l u n g  im Gef/ issmuskel .  
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Evolution of Ovarian Grafts in Male Guinea-Pigs  

I t  h a s  b e e n  s h o w n  b y  severa l  a u t h o r s  t h a t  ovar ies  
g ra f t ed  in to  ma le  r a t s  c a s t r a t e d  w i t h i n  t he  f i rs t  3 days  
of life, deve lop  co rpo ra  lu tea .  I n  c o n t r a s t  to  this ,  w h e n  t h e  
g ra f t  is m a d e  in  ma les  c a s t r a t e d  a f t e r  t h e  f i f th  d a y  of life 
or  in  a d u l t  age, on ly  po lycys t i c  ovar ies  w i t h o u t  lu te in iza-  
t ion  are  p roduced .  On  t he  o t h e r  h a n d ,  i t  is well  k n o w n  
t h a t  a d m i n i s t r a t i o n  of t e s t o s t e r o n e  in female  r a t s  before  
t h e  f i f th  d a y  of life induces  in  t hose  a n i m a l s  po lycys t i c  
ovar ies ,  p e r m a n e n t  oes t rus  a n d  infer t i l i ty .  F r o m  these  
a n d  o t h e r  e x p e r i m e n t s  i t  h a s  been  conc luded  t h a t  in t h e  
r a t  t h e  sexua l  d i f f e r en t i a t i on  of t he  h y p o t h a l a m i c  con t ro l  
of t h e  g o n a d o t r o p h i n  secre t ion  is a t t a i n e d  a f t e r  b i r t h  a n d  
t h a t  c i r cu l a t i ng  a n d r o g e n s  sec re ted  b y  t he  tes t i s  a re  
r e spons ib le  for  t h a t  d i f f e r en t i a t i on  ~-a. 

I n  t h e  guinea-pig ,  c o n d i t i o n s  a re  d iverse .  W e  h a v e  
s h o w n  in fo rmer  pape r s  4,5 t h a t  t e s t o s t e r o n e  in j ec t ed  in 
h igh  doses in t h e  n e w - b o r n  female  guinea-pig ,  or even  in 
t he  i n t r a u t e r i n e  per iod  d u r i n g  t he  las t  2 weeks  of preg-  
n a n c y ,  does  n o t  p r e v e n t  n o r m a l  p u b e r t y ,  n o r m a l  oes t rous  
cycles, b o t h  o v u l a t i o n  a n d  co rpo ra  lu tea ,  or n o r m a l  preg-  
n a n c y  a n d  de l ivery .  

W h a t  we w a n t  to  i n v e s t i g a t e  now is whe the r ,  in t h e  
m a l e  guinea-pig ,  t h e  p a t t e r n  of g o n a d o t r o p h i c  secre t ion  
is a l r e a d y  e s t ab l i shed  before  b i r t h  or if, on  t he  c o n t r a r y ,  
t h e  p resence  of t h e  t es t i s  is necessa ry  in o rde r  to  o b t a i n  
t h a t  d i f f e ren t i a t ion .  

Material and methods. N e w - b o r n  ma le  gu inea-p igs  were 
ca s t r a t ed ,  u n d e r  e t h e r  anaes thes i a ,  b y  a single escro ta l  
incis ion w i t h i n  t he  f i r s t  24 h of life. A t  t he  age of 60 days ,  
9 of t h e m  were g ra f t ed  w i t h  a n  o v a r y  of a p r e p u b e r  
f emale  gu inea -p ig  (be tween  20 a n d  30 d a y s  of age), a n d  
4 were  g ra f t ed  w i t h  a d u l t  ovar ies  t a k e n  on  t he  e l e v e n t h  
d a y  of t he  oes t rous  cycle. T h e  g ra f t s  were  m a d e  in t h e  
musc les  of t h e  a n t e r i o r  wal l  of t h e  a b d o m e n .  Six con t ro l  
a d u l t  ma le s  were  c a s t r a t e d ,  a n d  60 d a y s  a f t e r w a r d s  a n  
o v a r i a n  g ra f t  was  p e r f o r m e d  in t h e  s a m e  way  as  in  t h e  
ma les  c a s t r a t e d  a t  b i r t h .  

Castrated the First Day of Life 

T h e  an i lna l s  were k e p t  in s epa ra t e  cages a n d  fed w i t h  
alfalfa  a n d  bar ley ,  an d  t ap  w a t e r  was ava i l ab le  ad  l ib i tum.  
Af te r  50-60  d a y s  t h e  a n i m a l s  were killed b v  b leed ing  
u n d e r  e t h e r  anaes thes i a .  T h e  g ra f t s  were  dissected,  f ixed 
in Bouin ,  e m b e d d e d  in paraff in ,  ser ial ly  sect ioned,  a n d  

Ovarian graft of inunature guinea-pig into mature male castrated at 
birth. Well developed follicles; no corpora lutea were observed. 
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s t a ined  w i th  P A S - h e m a t o x y l i n e .  I n  those  an i m a l s  in  
which  t he  g ra f t  was  n o t  found,  t he  a rea  of t h e  g ra f t  
( t raced  b y  a piece of b l a c k  t h r e a d  pu rpose ly  lef t  there)  
was f ixed a n d  processed  in t he  s a m e  way.  

Results.  T h e  s t u d y  of sec t ions  showed  t h a t  in  t he  ani -  
mals  c a s t r a t e d  in a d u l t  life, 3 ou t  of 6 g ra f t s  h a d  t a k e n  
sa t i s fac tor i ly .  In  t h e  a n i m a l s  c a s t r a t e d  a t  b i r th ,  5 an ima l s  
t h a t  rece ived  as h o s t  a p r e p u b e r  o v a r y  showed  good 
g ra f t s ;  meanwhi le ,  on ly  one  in  w h i c h  a n  a d u l t  f emale  
was used as d o n o r  h a d  t a k e n ,  T he  h is to logica l  p a t t e r n  of 
all t h e  ovar ies  g ra f t ed  in ma les  c a s t r a t e d  a t  b i r t h  were 
a l ike ;  all of t h e m  showed  a po lycys t i c  o v a r y  and  in none  
of t h e m  was a co rpus  I u t e n m  p r e s e n t  (Figure) .  T h e  s ame  
a spec t  was o b s e r v e d  in  males  c a s t r a t e d  in a d u l t  life. I n  
one  of t he  a n i m a l s  g ra f t ed  w i t h  a n  o v a r y  f rom an  a d u l t  
female,  an  old co rpus  l u t e u m  was presen t .  

Discussion.  T h e  d e v e l o p m e n t  of a po lycys t i c  o v a r y  in 
t he  g ra f t s  m a d e  in gu inea -p ig  males  c a s t r a t e d  a t  b i r t h ,  
seems to  d e m o n s t r a t e  t h a t  in th i s  species t he  con t ro l  of 
t he  g o n a d o t r o p h i n  secre t ion  is a l r eady  p a t t e r n e d  as t he  
ma le  t y p e  a t  b i r t h .  Th i s  fac t  is in acco rdance  w i t h  our  
p r ev ious  resul ts ,  in  w h i c h  t he  a d m i n i s t r a t i o n  of h i g h  doses 
of t e s t o s t e r o n e  to t he  n e w - b o r n  female  gu inea -p ig  or to  
female  foe tuses  does  no t  c h a n g e  t he  ' phas ic '  t y p e  (or fe- 
male  type)  of g o n a d o t r o p h i c  secret ion.  

These  va r ious  fac ts  lead us to  t h e  conc lus ion  t h a t  t h e  
sexua l  d i f f e r e n t i a t i o n  of t he  g o n a d o t r o p h i c  secre t ion  in 

the  gu inea-p ig  is a l r e ady  d e t e r m i n e d  a t  b i r th ,  c o n t r a r y  to 
w h a t  occurs  in ra ts .  Th i s  d i f ference m i g h t  be  r e l a t ed  to  t he  
genera l  soma t i c  d i f f e r en t i a t i on  t h a t  is obse rved  in  b o t h  
species a t  b i r t h .  

Rdsumd. Des cobayes  males  o n t  dtd chg~trds le p r emie r  
jou r  apr~s  leur  na i s sance ;  /~ l'Age de 60 jours ,  on  leur  
gr~ffa u n  ova i re  p r o v e n a n t  d ' u n  cobaye  p rdpub~re  e t  le 
la issa  dvoluer  p e n d a n t  60 jours .  Les ova i res  greffds o n t  
prdsentd,  d a n s  c h a q u e  cas, l ' a spec t  d ' u n  ova i re  poly-  
cys t ique ,  avec  des follicules b ien  ddveloppds  e t  sans  corps  
j aunes .  I1 en  f a u t  conc lure  que  la  d i f fd renc ia t ion  de  
l ' h y p o t h a l a m u s ,  chez  le cobaye ,  s ' a c c o m p l i t  a v a n t  la 
na issance .  
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Uncharted  Secretory Nerves  in the Parotid Gland of the Dog 

N u m e r o u s  o b s e r v a t i o n s  sugges t  t h a t  some sa l i va ry  
g l ands  m a y  rece ive  p a r t  of t h e i r  s ec re to ry  n e r v e  s u p p l y  
b y  w a y  of a n a t o m i c a l l y  u n k n o w n  c h a n n e l s  (see BABKIN 1, 
EMMELIN ~). I n  dogs t h e  m a x i m a l  r a t e  of p a r o t i d  s a l i va ry  
flow t h a t  c an  be  i nduced  ref lexly  is o f t en  g r ea t e r  t h a n  
w h e n  t h e  a u r i c u l o t e m p o r a l  n e r v e  is s t i m u l a t e d  electr ic-  
a l ly  3. The  m o s t  l ikely e x p l a n a t i o n  of th i s  f ind ing  seems 
to  be  t h a t  ref lex s t i m u l a t i o n  a c t i v a t e s  a d d i t i o n a l  un-  
c h a r t e d  sec re to ry  f ibres  as  well  as those  in t he  aur icu lo-  
t e m p o r a l  nerve .  T h e  ex i s tence  of such  f ibres  is d e m o n -  
s t r a t e d  in t h e  p r e sen t  phys io log ica l  a n d  h i s t o c h e m i c a l  
i nves t iga t ion .  

I n  3 dogs a n a e s t h e t i z e d  w i t h  p e n t o t h a l  ( abou t  30 m g / k g  
i.v.) t h e  r i g h t  a u r i c u l o t e m p o r a l  n e r v e  was  exposed  accord-  
ing to  t h e  m e t h o d  of BURGEN t a n d  cut .  T h e  dogs  a g a i n  
rece ived  p e n t o t h a l  7 -9  d a y s  l a t e r  a n d  p o l y t h e n e  t u b e s  
were i n t r o d u c e d  f rom t he  m o u t h  in to  t h e  p a r o t i d  ducts .  
Sa l iva  f lowing f rom each  g l and  d isp laced  dis t i l led  w a t e r  
in  a bo t t le ,  a n d  t h e  r a t e  a t  w h i c h  d rops  fell f rom a n  o u t l e t  
of t h e  b o t t l e  was  r ecorded  b y  a n  o r d i n a t e  r ecorde r  on  a 
s m o k e d  d r u m .  L e m o n  juice  was p o u r e d  on  to t h e  t o n g u e  
of t he  dog  a a t  in t e rva l s ,  a n d  as t h e  a n a e s t h e s i a  b e c a m e  
more  superf ic ia l  t he  r a t e  of ref lex  s a l i va ry  secre t ion  in- 
c reased  f rom b o t h  p a r o t i d  g lands .  L e m o n  ju ice  was 
app l ied  un t i l  t h e  sec re to ry  r a t e  h a d  r eached  a m a x i m u m .  
The  s a l i va ry  flow f rom t h e  r ight ,  ' d e n e r v a t e d '  p a r o t i d  
g land  was qu i t e  m a r k e d ;  in  2 of t he  dogs i t  was  s o m e w h a t  
s lower  t h a n  t h a t  of t h e  no rma l ,  le f t  g land,  b u t  in t h e  t h i r d  
dog  i t  was  of t h e  s ame  o rde r  in  b o t h  glands.  W h e n  t he  
sec re to ry  m a x i m a  to  ref lex s t i m u l a t i o n  h a d  b e e n  esti-  
ma ted ,  c h l o r a l o s e - u r e t h a n e  (100 + 500 mg/kg)  was g iven  
i.v. The  lef t  a u r i c u l o t e m p o r a l  n e r v e  was t h e n  s t i m u l a t e d  
e lec t r ica l ly  a t  inc reas ing  s t i m u l a t i o n  f requencies ,  a n d  t he  
resu l t s  conf i rmed  t h e  ear l ier  f ind ing  3, t h a t  t he  m a x i m a l  
ref lex sec re to ry  r a t e  was  h ighe r  t h a n  w h e n  t he  n e r v e  was 
exc i t ed  electr ical ly.  

T h e  s ens i t i v i t y  of t h e  2 g l ands  to  i.v. m e t h a c h o l i n e  was 
e s t i m a t e d  a n d  some  s u p e r s e n s i t i v i t y  was found  in each 
g l and  ' d e n e r v a t e d '  b y  sec t ion  of t h e  a u r i c u l o t e m p o r a l  
nerve .  F ina l l y  b o t h  p a r o t i d  glands ,  f r om each  an imal ,  
were  r emoved ,  t r a n s e c t e d ,  f ixed in formol -sucrose  for 4 h 
a t  0 -4  °C, a n d  t h e n  s to red  in s u c r o s e - p h o s p h a t e  a t  0 -4  °C. 
Sect ions  f rom 3 levels  in each  g land  were cu t  on  a cold 
m i c r o t o m e  a n d  s t a i ned  for  ace ty l cho l ines t e ra se  (ACHE) 
a c t i v i t y  (as in  GARRETTS). T h e  n o r m a l  p a r o t i d  g lands  
showed  a n  e x t e n s i v e  a n d  complex  a r r a n g e m e n t  of A C h E  
pos i t ive  n e r v e s  a r o u n d  t h e  p a r e n c h y m a l  s t r u c t u r e s  (see 
F igure  1). The  e x p e r i m e n t a l  p a r o t i d  g lands  f rom the  
' d e n e r v a t e d '  s ide each  showed  a p a t c h y  i r regu la r  decrease  
in A C h E  pos i t ive  n e r v e s  b u t  a fa i r  n u m b e r  of n e r v e s  were  
sti l l  p r e s e n t  in  all p a r t s  of t h e  g l ands  (see F igu re  2). The  
n u m b e r s  of ne rves  r e m a i n i n g  was v e r y  m u c h  g rea t e r  t h a n  
in t he  ca t  ~, a f t e r  a s imi la r  t i m e  in te rva l ,  b u t  a more  
d ra s t i c  avu l s ion  of t h e  a u r i c u l o t e m p o r a l  n e r v e  h a d  been  
pe r fo rmed  closer to  t he  g l a n d  in t h e  c a t  e x p e r i m e n t s .  

T h e  a u r i c u l o t e m p o r a l  n e r v e  is genera l ly  cons ide red  to  
c o n t a i n  t he  m a i n  sec re to ry  i n n e r v a t i o n  of t h e  p a r o t i d  
g land  ; i t  is t h o u g h t  t h a t  a n y  s y m p a t h e t i c  sec re to ry  f ibres  
p r e s e n t  do no t  c o n t r i b u t e  to  t h e  f low of sa l iva  el ic i ted 
ref lexly  in dogs. T h e  p r e s e n t  i n v e s t i g a t i o n  showed  t h a t  
ref lex sec re t ion  could  sti l l  be  evoked  a f t e r  sec t ion  of t he  
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