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i n t e r ac t i on .  T h a t  is, as ce l lu lar  P l  is e l eva ted ,  t h e  P~* 
t h a t  is be ing  re leased  c o n t i n u o u s l y  f rom organic  p h o s p h a t e  
is n o t  re-es ter i f ied  as r ap i d l y  because  of t h e  inc reased  
p r o b a b i l i t y  t h a t  n o n - r a d i o a c t i v e  P~ would  e n t e r  in to  t he  
es te r i f i ca t ion  reac t ions .  Th i s  leads  to  g r ea t e r  PS* avai l -  
ab i l i t y  for  release.  Cel lular  Pa~ ha s  been  found  to  be  in-  
c reased  as a f u n c t i o n  of cel lular  Pi  u n d e r  t he se  cond i t i ons  a. 
Moreover ,  t h e r e  a p p e a r e d  to  be  no  c h a n g e  in  a n i o n  
p e r m e a b i l i t y  in  t he se  s tud ies  ~. 
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DNP inhibition of pc2 release from human red cells as a function of 
medium phosphate concentration. 

T h e  resu l t s  of th i s  s t u d y  i n d i c a t e  t h a t  D N P  does  
i n h i b i t  p~2 release a n d  t h a t  t h i s  effect  c an  be  g rea t ly  
magn i f i ed  b y  t he  s imple  e x p e d i e n t  of s u s p e n d i n g  t h e  
l abe led  cells in  h igh  P ,  media .  B o t h  su l fa te  x a n d  p h o s p h a t e  
re lease  f rom h u m a n  red ceils t h u s  a p p e a r  to  be  i n h i b i t e d  
b y  t h e  s ame  c o n c e n t r a t i o n  of D N P ,  i n d i c a t i n g  t h a t  t he  
m e c h a n i s m  i n v o l v e d  m a y  be  t h e  s ame  for  t h e  2 an ions .  
C u r r e n t  t h o u g h t  4,~ a p p e a r s  to  f avor  a pass ive  m e c h a n i s m  
such  as s imple  d i f fus ion  or a n  e q u i l i b r a t i n g  ca r r i e r  
m e c h a n i s m  w i t h  a h i g h / ( m S .  

Zusammen]assung. I n k u b i e r t  m a n  P~2-vorbeladene  
m e n s c h l i c h e  E r y t h r o z y t e n  u n t e r  Z u s a t z  y o n  5 x 1 0 - 4 M  
D i n i t r o p h e n o l ,  so 1Xsst s ich eine R e d u k t i o n  de r  P h o s p h a t -  
a b g a b e  fes ts te l len .  Mi t  E r h 6 h u n g  des  extrazel lul /~ren 
O r t h o p h o s p h a t g e h a l t s  k a n n  diese \ V i r k u n g  besse r  ge- 
s ehen  werden .  
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Superior Cervical Ganglionectomy in the Japanese Quail 

T h e  ab i l i t y  of l igh t  to  a c t  as a 'Ze i tgebe r '  ( synchronizer )  
for  t h e  c i r cad i an  r h y t h m  of o v u l a t i o n - o v i p o s i t i o n  in b i rd s  
is well  k n o w n  x-3 a n d  also i t s  role as a s t i m u l a t o r  for  t h e  
g r o w t h  a n d  d e v e l o p m e n t  of a v i a n  g o n a d a l  t i ssue  ~-s. I n  
r e c e n t  years ,  a g r ea t  dea l  of a t t e n t i o n  ha s  b e e n  focused on  
t h e  f u n c t i o n  of t h e  p inea l  g l a n d  as a poss ible  p a r t i c i p a n t  
in  l i g h t - i n d u c e d  n e u r a l  m e c h a n i s m s .  T h e  mass  ~,8, mor -  
phology~,  s e r o t o n i n  c o n t e n t  x0 m e l o t o n i n  c o n t e n t  n,x~ 
a n d  H I O M T  1a-is c a n  be  a l t e r ed  b y  v a r y i n g  t h e  a m o u n t  
of l i g h t  to  w h i c h  t h e  a n i m a l  is exposed.  I n  t h e  ra t ,  con-  
s t a n t  exposu re  to  l igh t  decreases  t h e  w e i g h t  of t h e  p inea l  
g land,  r educes  t h e  size of t h e  p i n e a l o c y t e  a n d  i ts  nucleoli ,  
a n d  t h e  level  of c y t o p l a s m i c  basoph i l i a .  T he  c o n t e n t  of 
s e ro ton in  is n ine  t i m e s  g rea t e r  d u r i n g  t h e  l i gh t  p h a s e  t h a n  
d u r i n g  t h e  d a r k  phase ,  a n d  H I O M T  is i n h i b i t e d  b y  l ight .  

I n  ch i ckens  d i u r n a l  or  c o n s t a n t  l i gh t  causes  a n  inc rease  
in ±he size of t h e  p inea l  g l a n d  as well  as  in  t h e  H I O M T  
a c t i v i t y  of  t h e  p inea l  15. P i n e a l e c t o m y  in  t h e  ch i cken  
caused  t e s t i c u l a r  a t r o p h y  in t h e  coung  cockerel  1~ b u t  
t e s t i c u l a r  h y p e r t r o p h y  in  older  cockerels  xT. P i n e a l e c t o m y  
in  t h e  J a p a n e s e  qua i l  p e r m i t t e d  r ap id  ov iduca l  g r o w t h  in  
t h e  f ema le  exposed  to  d i u r n a l  p h o t o p e r i o d s  b u t  was  
w i t h o u t  effect  in  qua i l  k e p t  u n d e r  n o n - s t i m u l a t o r y  p h o t o -  
per iods .  M e l a t o n i n  i m p l a n t a t i o n  in  low c o n c e n t r a t i o n s  
i n h i b i t e d  g o n a d a l  g rowth ,  w he r ea s  h i g h e r  c o n c e n t r a t i o n s  
c h a n g e d  t h e  t i m e  of l ay  b u t  d id  n o t  in t e r fe re  w i t h  o v a r i a n  
a c t i v i t y  is. 

S ince  i t  h a d  b e e n  s h o w n  in  t he  r a t  t h a t  l i gh t  in f luenced  
t he  p inea l  b y  w a y  of t h e  supe r io r  cerv ica l  gang l ion  I~, i t  
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was  of i n t e r e s t  to  d e t e r m i n e  w h e t h e r  or n o t  t h e  super io r  
cerv ica l  gang l ion  of b i rds  in f luences  t h e  r e p r o d u c t i v e  
processes.  

Method. To exp lore  this ,  a series of sexua l ly  m a t u r e  
ma le  a n d  i m m a t u r e  a n d  l ay ing  female  qua i l  were  sub-  
j e c t e d  f i r s t  to  u n i l a t e r a l  supe r io r  ce rv ica l  g a n g l i o n e c t o m y  
a n d  t h e n  to  b i l a t e ra l  g a n g l i o n e c t o m y  2-3  weeks  la ter .  
T h e  super io r  cerv ica l  gang l ion  of t h e  J a p a n e s e  qua i l  is 
loca ted  a d j a c e n t  to  t h e  ba se  of t h e  skul l  b e t w e e n  t h e  
t e n t h  a n d  e l e v e n t h  c r an ia l  nerves .  Su rge ry  was p e r f o r m e d  
u n d e r  s o d i u m  p e n t o b a r b i t a l  anes thes ia .  A m a r k e d  ipso- 
l a t e ra l  p tos is  of t he  eyel id  deve loped  i m m e d i a t e l y  follow- 
ing  surgery .  Th i s  h a d  b e e n  o b s e r v e d  also in  r a t s  s u b j e c t e d  
to  g a n g l i o n e c t o m y  b u t  was  s h o w n  no t  to  b e  a c o n t r i b u t i n g  
f a c t o r  in  so fa r  as H I O M T  a c t i v i t y  was  conce rned  19. 

Results and discussion. N e i t h e r  un i l a t e r a l  super io r  cervi-  
cal  g a n g l i o n e c t o m y  n o r  b i l a t e ra l  g a n g l i o n e c t o m y  of males  
of va r i ous  ages  a f fec ted  e i t he r  t e s t i c u l a r  or  cloaca]  g l and  
ac t i v i t y .  Th i s  is in  c o n t r a s t  to  t h e  f ind ings  in  ch i ckens  xs,lL 

Howeve r ,  b i l a t e r a l  g a n g l i o n e c t o m y  d id  in te r fe re  w i t h  
egg p r o d u c t i o n  in  l ay ing  qua i l  (Table  I). T he  a v e r a g e  egg 
p r o d u c t i o n  o v e r  a 2 week  pe r iod  was  in t e r f e red  w i t h  

Table I. Effect of ganglionectomy on egg laying in Japanese quail 

Group (No.} No. of eggs Days pause in 
produced egg production 
during 2 weeks (days observed) 
after surgery after surgery 

decidedly .  Fo l lowing  b i l a t e r a l  gang l ionec tomy ,  t h e  qua i l  
la id  few eggs, p a u s e d  in  egg p r o d u c t i o n  for  v a r y i n g  
l eng th s  of t ime,  a n d  t h e n  r e s u m e d  egg p r o d u c t i o n  to  
r ega in  t h e i r  p r e o p e r a t i v e  level  w i t h i n  a p p r o x i m a t e l y  2 or  
3 weeks.  T h e  p a u s e  in  egg p r o d u c t i o n  was  s ign i f i can t ly  
d i f f e ren t  b e t w e e n  b o t h  con t ro l s  a n d  u n i l a t e r a l l y  gang-  
l i onec tomized  qua i l  a n d  t h e  b i l a t e r a l l y  gang l ionec tomized  
quai l .  I t  was  obv ious  t h a t  t h e  r e m o v a l  of t h e  super io r  
cerv ica l  gang l ion  f rom a d u l t  qua i l  i n h i b i t e d  t h e  female  
r e p r o d u c t i v e  t r a c t ;  however ,  t h i s  i n h i b i t i o n  was  n o t  
p e r m a n e n t .  

B i l a t e r a l  g a n g l i o n e c t o m y  in 3-week-old i m m a t u r e  fe- 
ma le  qua i l  r e su l t ed  in a de l ay  in  t h e  onse t  of egg p roduc -  
t i o n ;  however ,  soma t i c  g r o w t h  was n o t  a f fec ted  (Tab le  I I ) .  

Quai l  s u b j e c t e d  to  b i l a t e r a l  g a n g l i o n e c t o m y  showed  a 
lessened r e s i s t ance  to  e n v i r o n m e n t a l  s t resses  in  c o n t r a s t  
to  t h e  i n t a c t  qua i l  (Table  I I I ) .  W h e n  sexes  were  m a i n -  
t a i n e d  in a f a v o r a b l e  t e m p e r a t u r e  u n d e r  e i t h e r  14 h 
l igh t /10  h d a r k  or  c o n s t a n t  l ight ,  m o r t a l i t y  was  low in  
b o t h  con t ro l s  a n d  g a n g l i o n e c t o m i z e d  quai l .  However ,  
w h e n  females  were  m a i n t a i n e d  a t  t h e  same  t e m p e r a t u r e  
b u t  t h e i r  p h o t o p e r i o d  was  c h a n g e d  to  8 h l igh t /16  h da rk ,  
or  w h e n  ma le s  were  m a i n t a i n e d  u n d e r  c o n s t a n t  l i gh t  b u t  
s u b j e c t e d  to  cooler t e m p e r a t u r e s ,  t h e  m o r t a l i t y  of t h e  
g a n g l i o n e c t o m i z e d  qua i l  inc reased  m a r k e d l y  in  r e l a t i on  
to  cont ro l s .  A t  t h e  p r e s e n t  t i m e  we h a v e  no  e x p l a n a t i o n  
w h y  th i s  inc reased  m o r t a l i t y  shou ld  occur.  

W e  conc lude  f rom t h e  d a t a  t h a t  t h e  p inea l  g l a n d  is 
i n v o l v e d  in some of t h e  l i g h t - m e d i a t e d  processes  in  
J a p a n e s e  qua i l  b u t  t h a t  m o r e  i n f o r m a t i o n  is n e e d e d  to  
asc r ibe  a specific role s0. 

Preoperative controls (11) 
Unilateral ganglionectomy (11) 
Bilateral ganglionectomy (11) 

12.1 4- 0.5* 1.5 4- 0.5 (14} 
11.8 4- 0.3 2.2 4- 0.4 (14) 

5.3 4- 0.8 b 13.2 -b 3.7 b (45) 

• Mean 4- S.E.M. b p < 0.01. 

20 This work was supported in part by USPHS research grant No. 
NB 04171-03 and by NASA research grant No. NGR 05-004-028. 

2t Present address: Department of Animal Physiology, Faculty of 
Agriculture, Nagoya University, Anzyo, Aiehiken, Japan. 

Table II. Effect of bilateral ganglionectomy on somatic growth and onset of egg production in Japanese quail 

Group Body weight, g Age in days at 
onset of egg 

3 weeks (time of 7 weeks 10 weeks production 
operation) 

Control 76.5 4- 1.9 (7) • 128.0 4- 3.4 (6) 138.5 -b 4.2 (6) 58.8 -I- 4.2 (6) 
Bilateral ganglioneetomy 76.6 -4- 1.8 (7) 132.0 4- 3.8 (7) 145.0 -t- 8.2 (7) 71.1 q- 2.6 (7) b 

• Mean 4- S.E.M. No. of animals in parentheses, b p < 0.05, at 11 weeks of age 2 birds were still out of lay. 

Table III. Mortality of Japanese quail following bilateral ganglionectomy and subsequent exposure to environmental stresses 

Sex Environment Mortality s Experimental 
period (days) 

Temperature Photoperiod Ganglionectomized Control 
(°C) h light: dark 

Female 20-25 14L: 10D 0[7 0[7 14 days 
Male 20-25 24LL 0[13 2]30 28 days 
Combined 0]20 2[37 

Female 20-25 8L: 16D b 9]14 2]14 3 days 
Male 10-15 b 24LL 10/13 5128 3 days 
Combined 19]27 7]42 

s No. of deaths during observation period/No, of total birds at the start, b Environmental stress. 
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tg{sumd. Les  effets  de  l ' a b l a t i o n  des gang l ions  cerv ica ls  
supOrieurs de  Coturnix coturnix japonica f o n t  l ' o b j e t  de  
cet  expos& Chez Ie m/tie la  gang l i ec tomie  bi latOrale n ' a f -  
fecte  pas  l ' a c t i v i t 6  tes t icu la i re .  P a r  con t r e  chez  les femelles 
la q u a n t i t 6  d 'ceufs  p o n d u s  es t  n e t t e m e n t  rOduite et  l ' i n te r -  
r u p t i o n  pos t -opOrato i re  de la p o n d a i s o n  es t  prolongOe; de 
p lus  la  p r e m i e r e  p o n t e  des j eunes  femel les  es t  retardOe. 
Les  Coturnix qu i  o n t  sub i  l ' a b l a t i o n  des gang l ions  on t  u n  
t a u x  de  m o r t a l i t 6  p lus  61ev6 lo rsque  les o i seaux  son t  

expos@s ~ des  a b a i s s e m e n t s  de  t emp@ra ture  e t  des  
c h a n g e m e n t s  de photopOriodisme.  

L. Z. McFARLAND, g. HOMMA ~t 
a n d  W. O. WILSON 

Departments o /Anatomy and Poultry Husbandry, 
University o/ California, Davis (Cali/ornia 95676, USA),  
3 November 1967. 

The Mechanical Response of Isolated Arteries to 

Some s tud ies  d u r i n g  t h e  p a s t  yea r s  h a v e  i nd i ca t ed  t h a t  
p o t a s s i u m  ions p l a y  a n  essen t ia l  role  as r egu la to r s  of 
v a s c u l a r  t o n e ~ - L  P o t a s s i u m  is re leased  in suff ic ient  
a m o u n t  b y  exerc is ing  musc les  a n d  i ts  c o n c e n t r a t i o n  is 
i m m e d i a t e l y  inc reased  in  t he  v e n o u s  blood*-~2. T he  effect  
a n d  e x t e n t  of v a s o d i l a t a t i o n  i n d u c e d  b y  i n t r a - a r t e r i a l  
in fus ions  of p o t a s s i u m  is s t r i k ing ly  s imi la r  to  t h a t  of 
exerc is ing  musc les  a. These  d a t a  were  o b t a i n e d  on  l i m b  
p r e p a r a t i o n s  a n d  t h e  ef fec t  of p o t a s s i u m  was  p r o v e d  f rom 
the  l u m e n  of t h e  ar ter ies .  

T h e  q u e s t i o n  ar ises  w h e t h e r  a n d  how  p o t a s s i u m  ac t s  if 
app l i ed  f r o m  t h e  ou t s ide  of t he  ar ter ies ,  for  t h e r e  is some  
i n d i c a t i o n  t h a t  p o t a s s i u m  re leased  d u r i n g  m u s c u l a r  exer-  
cise in f luences  v a s c u l a r  t o n e  f rom t h e  ou t s ide  of t h e  
a r t e r i e s  or  r a t h e r  f r o m  t h e  i n t e r s t i t i a l  space.  T h e  p r e s e n t  
s tud ies  h a v e  b e e n  ca r r i ed  o u t  in  o rde r  to  p r o v i d e  q u a n t i t a -  
t i ve  i n f o r m a t i o n  a b o u t  t h e  in f luence  of p o t a s s i u m  a c t i n g  
f r o m  t h e  ou t s ide  of t h e  vessels.  

Method. I so l a t ed  b o v i n e  fac ia l  a n d  c o r o n a r y  a r te r ies  of 
30-40 m m  l e n g t h  were  s to red  in  d e f i b r i n a t e d  a n d  oxy-  
g e n a t e d  b lood  a t  a t e m p e r a t u r e  of 4 °C. T he  a r te r ies  were 
p r e p a r e d  in  T y r o d e  so lu t ion  1 h before  t es t ing .  The  
a d v e n t i t i a  was  r e m o v e d  a n d  t h e  smal l  vessels  l igated.  
T h e y  were  m o u n t e d  in  a c h a m b e r  w i t h  a c o n s t a n t  t e m -  
p e r a t u r e  of 37 °C a n d  p laced  t o g e t h e r  w i t h  T y r o d e  solu- 
t i on  u n d e r  d i f f e ren t  p ressures  (50-120 m m  Hg).  One  
end  of t h e  a r t e r y  was  closed, t h e  o t h e r  c o n n e c t e d  b y  

Potassium 

m e a n s  of a f ine t u b e  w i t h  a p re s su re  t r a n s d u c e r  (Fa. 
Schwarzer ,  Munich ,  G e r m a n y ) .  T h e  a r te r ies  were  r insed  
f rom t h e  ou t s ide  w i t h  va r ious  so lu t ions  a t  a t e m p e r a t u r e  
equa l  to  t h a t  of t he  c h a m b e r ,  The  T y r o d e  so lu t ion  h a d  
t h e  usua l  c o m p o s i t i o n  e x c e p t  t h a t  glucose h a d  b e e n  
added .  The  so lu t ions  were  a e r a t e d  w i t h  95% o x y g e n  a n d  
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The effects of variations of the potas- 
sium concentration on vascular tone 
in the facial artery (a-c) and coronary 
artery (d, e), measured by inside 
pressure in mm Hg. The normal 
potassium concentration in the Tyrode 
solution is 2.68 mmolefl. Arrows in- 
dicate the change of the various solu- 
tions. (a) Increase in the K + con- 
centration to 10 mmole]l; (b) increase 
in the K+ concentration to 136 
mmole/1; (c) decrease in the K + con- 
centration to 1.34 mmole]l; (d) in- 
crease in the K + concentration to 14 
mmole/1; (e) decrease in the K + con- 
centration to 1,34 mmolefl. 


