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The  o x y g e n  c o n s u m p t i o n  of s o m e  t i s sues  f r o m  h y p o p h y s e c t o m i z e d  goldf ish ,  Carass ius  auratus  L. 1 
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Summary. H y p o p h y s e c t o m y  has  no  effect  on t he  O 3 Consumpt ion  of minced  b r a i n  a n d  w h i t e  muscle  t issue,  while  l iver  
t i s sue  shows a m a r k e d  reduc t ion .  This  r educ t i on  in l iver  0 3 c o n s u m p t i o n  is a t t r i b u t e d  to t h e  increased  glycogen c o n t e n t  
t h a t  follows h y p o p h y s e c t o m y  wh ich  has  t he  effect  of inc reas ing  t h e  n o n m e t a b o l i z i n g  d r y  we igh t  c o m p o n e n t  of t he  cells. 

H y p o p h y s e c t o m y  of m u d m i n n o w s ,  U m b r a  linli 2 a n d  
goldf ish  3 is followed b y  a r e d u c t i o n  in whole a n i m a l  
r ou t i ne  oxygen  cons um pt i on .  H a n s o n  and  S tan ley  con-  
c luded  t h a t  th i s  r educ t i on  re f lec ted  'a  decrease  in genera l  
e n e r g y  use ' ,  whereas  J o h a n s e n  and  G o m e r y  sugges ted  
t h a t  t he  r educ t i on  in oxygen  c o n s u m p t i o n  ref lec ted  a 
r educed  level  of s p o n t a n e o u s  l o c o m o t o r  a c t i v i t y  a n d / o r  a 
r e d u c t i o n  in cel lular  resp i ra t ion .  
Vi sua l  obse rva t i ons  of h y p o p h y s e c t o m i z e d  goldfish sug- 
gests  t h a t  t h e y  are indeed  less ac t ive  t h a n  f ish w i t h  i n t a c t  
p i tu i ta r ies .  Th i s  r e l a t ive  i n a c t i v i t y  could accoun t  for  t h e  
r educ t i on  in whole  a n i m a l  r ou t i ne  oxygen  c o n s u m p t i o n ,  
b u t  a r educed  level  of t i ssue  r e sp i r a t ion  could also r e su l t  
in  less ene rgy  ava i l ab le  for l ocomoto r  ac t iv i ty .  Accord-  
ingly,  t h e  fol lowing s t u d y  was u n d e r t a k e n  to  d e t e r m i n e  
t h e  level  of r e sp i r a t ion  of b ra in ,  wh i t e  muscle  and  l iver  
t i ssues  of h y p o p h y s e c t o m i z e d  goldfish.  
Materials and methods. The  source,  size, ho ld ing  t e m p e r a -  
tu re ,  feeding,  a n d  surgical  p rocedures  were t he  same  as 
those  p rev ious ly  descr ibed  4. The  i n c u b a t i o n  m e d i u m  of 
a b o u t  270 m o s m  1-1 , p H  7.2 cons is ted  of 6.67 g NaC1, 
0.37 g KC1, 0.14 g MgC12, 0.10 g Na2HPO4, 0.16 g 
NaHCO3, 0.33 g CaC12, and  2.5 g glucose dissolved in 1.0 1 
of glass dis t i l led water .  Oxygen  c o n s u m p t i o n  was r ecorded  
a t  20 ~ wi th  a C la rk - type  oxygen  microe lec t rode  (Yellow 
Spr ings  I n s t r u m e n t  Co., Yel low Springs,  Ohio, USA)  
c o n n e c t e d  t h r o u g h  a 0.8 V po la r iz ing  source to a S a r g e n t  
mode l  S R G  recorder  ( S a r g e n t - W e l c h  Scient if ic  Co., To- 
ron to ,  Canada) .  
In  p rac t i ce  t he  f ish was ki l led b y  t r a n s e c t i n g  t he  b r a i n  
s t e m  a n d  t he  a p p r o p r i a t e  t i ssue  (complete  bra in ,  1/3 of 
t h e  l iver  or po r t i on  of wh i t e  epax ia l  muscle  a n t e r i o r  to  
dorsa l  fin) qu ick ly  excised a n d  minced  w i t h  a scalpel  
b lade .  The  minced  t issue a long  w i t h  2.0 ml  of i n c u b a t i o n  
m e d i u m  was p laced  in to  a r e sp i r a t i on  cell and  a l lowed to 
equ i l i b r a t e  for 5 m i n  w i t h  gent le  s t i r r ing  a n d  ae ra t ion .  
Fo l lowing  equ i l i b ra t ion  t he  oxygen  e lec t rode  was p laced  
in to  t he  r e sp i ra t ion  cell t a k i n g  care  to  exclude  all a i r  
b u b b l e s  and,  w i th  c o n t i n u o u s  s t i r r ing ,  oxygen  c o n s u m p -  
t ion  was m o n i t o r e d  for 15 min .  On ly  1 t i ssue  pe r  f ish was 
used. Care was t a k e n  to f ine ly  mince  t i le  t i ssues  so as n o t  
to  set  up  a di f fus ion g r a d i e n t  wh ich  could in te r fere  w i t h  
t h e  record ing  of oxygen  u p t a k e  5. T he  e lec t rode  was  
c a l i b r a t e d  a f t e r  eve ry  4 to 5 t issues.  
Fo l lowing  t he  record ing  of oxygen  u p t a k e  the  c o n t e n t s  
of t h e  r e sp i ra t ion  cell were p o u r e d  in to  t a r ed  dishes  a n d  
dr ied  to  c o n s t a n t  weight .  A cor rec t ion  fac to r  was de te r -  
m i n e d  for  t h e  added  solutes  of t he  i n c u b a t i o n  m ed ium.  
The  d a t a  were ana lyzed  us ing  a two- ta i led ,  S t u d e n t ' s  
t - t e s t .  

Results and discussion. The  O 3 c o n s u m p t i o n  va lues  for  
b r a i n  a n d  l iver  (table) are n o t  too  d iss imi lar  f rom those  of 
E k b e r g  e a n d  K a n u n g o  a n d  Prosser  7 t h o u g h  d i rec t  com- 
par i sons  are n o t  possible  due  to  m a n y  differences  in t h e  
e x p e r i m e n t a l  procedures .  The  p r e s e n t  va lues  for wh i t e  
muscle  t i ssue  are lower t h a n  those  p rev ious ly  r epor ted3  
wh ich  were based  on  2 p r e l i m i n a r y  expe r imen t s .  
The  s ign i f ican t  f ea tu re  in th i s  s t u d y  is t he  effect  of hypo-  
p h y s e c t o m y  on t i ssue  resp i ra t ion .  On ly  in t he  case of 
l iver  t i ssue  is t he re  a s t a t i s t i ca l ly  s ign i f ican t  decl ine of 
4 0 - 4 7 %  in oxygen  c o n s u m p t i o n  fol lowing h y p o p h y s e c -  
t o m y .  The  l iver  of h y p o p h y s e c t o m i z e d  goldf ish undergoes  
m a r k e d  changes  4 one of w h i c h  is t he  increase  in g lycogen 
c o n c e n t r a t i o n  b y  a b o u t  30%,  b u t  s ince  the  l iver  also 
enlarges  t he  t o t a l  g lycogen c o n t e n t  increases  2 to  3 t imes.  
Therefore ,  t h e  decrease  in oxygen  c o n s u m p t i o n  on  a d r y  
we igh t  bas is  is l ikely a n  a r t i f a c t  of t h e  inc reased  i n e r t  
glycogen.  Exp re s sed  on  a p r o t e i n  basis  t he re  would  l ikely 
be  l i t t le  or no  change  in  r e sp i r a t i on  since t h e r e  is no  
c h a n g e  in t o t a l  p ro t e in  con ten t* .  T h u s  i t  appea r s  t h a t ,  in  
t he  goldfish,  h y p o p h y s e c t o m y  is w i t h o u t  a n y  d i rec t  effect  
on  t he  oxygen  c o n s u m p t i o n  of b ra in ,  wh i t e  muscle  a n d  
p r o b a b l y  l iver  t issue.  
So rdah l  e t  al. s h a v e  shown  t h a t  t he re  is no  change  in t he  
oxygen  c o n s u m p t i o n  of l iver  m i t o c h o n d r i a  of h y p o p h y -  
sec tomized  cats ,  t h o u g h  I-toussay 9 found  a r educ t i on  in 
t he  basa l  me tabo l i c  r a t e  of h y p o p h y s e c t o m i z e d  dogs. The  
o x y g e n  c o n s u m p t i o n  resu l t s  for h y p o p h y s e c t o m i z e d  gold- 
f ish are s imi la r  to  those  of t h e  above  m a m m a l s  in  t h a t  
r ou t i ne  whole  a n i m a l  oxygen  c o n s u m p t i o n  was  reduced,  
b u t  t h e r e  was no  change  a t  t h e  t i ssue  level.  T h u s  i t  ap-  
pears  t h a t  t h e  lower r a t e  of goldfish rou t i ne  oxygen  con-  
s u m p t i o n  is n o t  a d i rec t  f u n c t i o n  of a lower r a t e  of t issue 
oxygen  c o n s u m p t i o n ,  b u t  of o the r  as ye t  u n d e t e r m i n e d  
factors .  
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Tissue oxygen consumption of sham-operated and hypophysectomized goldfish 4 weeks (A) and 9 weeks (B) after surgery expressed in [~moles 
02 g-1 (dry wt) min -1 (mean ~ SE, sample size in brackets) 

Brain White muscle Liver 

A. Sham-operated 1.575 4- 0.052 (6) 0.111 4- 0.010 (7) 0.454 i 0.046 (6) 
Hypophysectomized 1.613 -1- 0.078 (5) 0.113 4- 0.016 (7) 0.277 4- 0.039 (7)* 

B. Sham-oPerated 1.690 ~ 0.091 (5) 0.157 4- 0.010 (5) 0.555 4- 0.069 (4) 
Hypophyseetomized 1.609 4- 0.067 (5) 0.151 -b 0.026 (5) 0.292 4- 0.022 (5)** 

* p < 0.05; ** p < 0.01. 


