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decrease.  T h e  pe r cen t  i nh ib i t i on  of oxygen  c o n s u m p t i o n  
b y  I A A  also increased  up  to  12 weeks a n d  t h e n  decreased  
up  to  33 weeks. T h e r e  was a s ign i f ican t  increase  in inh ib i -  
t i on  in  t h e  older  ra ts .  

The  increase  in i n h i b i t i o n  of oxygen  u p t a k e  of t h e  l iver  
b y  I A A  d u r i n g  d e v e l o p m e n t a l  pe r iod  ind ica tes  a n  increase  
in t he  a c t i v i t y  o f  g ly-3P-DFI a n d  of t h e  Krebs  cycle 
d u r i n g  th i s  period.  A decrease  in t he  i n h i b i t i o n  a f te r  t h e  
a t t a i n m e n t  of m a t u r i t y  a t  12 weeks  shows a decrease  in 
t he  a c t i v i t y  of K r e b s  cycle a n d  poss ib ly  a r e l a t ive  i nc rease  
in t h e  a c t i v i t y  of hexose  m o n o p h o s p h a t e  p a t h w a y  (HMP) 

Oxygen consumption and percentage of inhibition with IAA by the 
liver homogenates of rats of various ages with D-glucose as substrate 

Age ml O2[g P (t'-test) % P (t'-test) 
(weeks) wet wt./h Inhibition 

6 0.50 61.0 
0.001 0.001 

12 0.65 80.0 
0.001 0.001 

33 0.45 47.0 
0.20 0.001 

70 0.47 73.0 

Each value represents the mean of 8-9 animals. 

for  glucose ox ida t ion .  A 33-week-old r a t  is a ful ly g rown 
adul t .  I t  is seen t h a t  even  t h o u g h  the re  is no  di f ference 
in t he  oxygen  c o n s u m p t i o n  of t he  l iver  of 33- a n d  70-week 
old rats ,  t h e  i n h i b i t i o n  b y  I A A  is s ign i f i can t ly  h ighe r  in  
t h e  older  ra t .  Th i s  shows t h a t  in  t h e  old ra ts ,  t h e  a c t i v i t y  
of g l y - 3 P - D H  a n d  of K r e b s  cycle is increased  again.  
Such  shi f t s  to  H M P  f rom Krebs  cycle occurs  also in t he  
l iver  of goldfish a d a p t e d  to  cold t e m p e r a t u r e  7, 8. 

Zusammen[assung. Die Aktivit~Lt des K r e b s z y k l u s  
sche in t  w ~ h r e n d  de r  W a c h s t u m s p e r i o d e  bis  zur  12. 
W o c h e  s te t ig  anzus te igen .  W g h r e n d  des A d u l t s t a d i u m s  
h ingegen  t r i t t  e in Wechse l  n a c h  d e m  H e x o s e m o n o p h o s -  
p h a t w e g  ein, u m  im S e n e s z e n z s t a d i u m  eine A k t i v i e r u n g  
des Krebszyk lus  aufzuweisen.  

S. N.  SINGH a n d  M. S. KANUNGO 

Department o/Zoology, Banaras H indu  University, 
Varanasi 5 (India), 72 March 7969. 

7 M. S. KANUNGO and C. L. PROSSER, J. ceil. comp. Physiol. 54, 
265 (1959). 

s The authors thank Prof. S. P. RAY-CHAUDHURI for the facilities. 

I n f l u e n c e  of 2 -  M e t h y l - 2 -  ( p  - 1 , 2 , 3 , 4  - T e t r a h y d r o  - 1 - N a p h t h y l p h e n o x y  ) P r o p i o n i c  A c i d  o n  th e  O x i d a t i o n  
of  C h o l e s t e r o l  b y  Ra t  L i v e r  M i t o c h o n d r i a  

HESS a n d  his  co-workers  1, 2 h a v e  r epo r t ed  t h a t  one of 
a series of a ry loxy  d e r i va t i ve s  of s h o r t - c h a i n  f a t t y  acids, 
2 - m e t h y l -  2- (p- 1, 2, 3, 4 - t e t r a h y d r o -  1 - n a p h t h y l p h e n o x y )  
p rop ion ic  acid (Su-13,437), ha s  p o t e n t  l ipopenic  p rop-  
er t ies  in  n o r m a l  as well  as hype r l i pem i c  rats .  Th i s  
c o m p o u n d  exer t s  a n u m b e r  of me tabo l i c  effects  s imi la r  
to  t hose  e x h i b i t e d  b y  e t h y l  p - c h l o r o p h e n o x y i s o b u t y r a t e  
(CPIB) .  I n  v iew of these  o b s e r v a t i o n s  we t h o u g h t  i t  
would  be  of i n t e r e s t  to  d e t e r m i n e  if t h i s  new c o m p o u n d  
would  also af fec t  m i t o c h o n d r i a l  o x i d a t i o n  of choles tero l  
in  a m a n n e r  s imi la r  to  t h a t  seen w i t h  C P I B  3. Th i s  r e p o r t  
descr ibes  t h e  effects  of a d ie t  c o n t a i n i n g  0.3% Su-13,437 
u p o n  s e r u m  a n d  l iver  l ipids  of r a t s  as well  as i ts  effect  
u p o n  choles te ro l  o x i d a t i o n  b y  r a t d i v e r  m i t o c h o n d r i a l  
p r epa ra t i ons .  

Materials and methods. I n  b o t h  expe r imen t s ,  ma le  
W i s t a r  r a t s  were  fed a d ie t  cons i s t ing  of 70% m i x e d  cereal ;  
7% w h e a t  ge rm;  21% sk im  mi lk  pow de r ;  a n d  2% 
v i t a m i n  m i x  a. T h e  t e s t  g roups  were  fed t he  s ame  d i e t  
in  w h i c h  0.3% of t he  cereal  was  rep laced  b y  Sn-13,437. 

Af te r  3 weeks  t h e  r a t s  were d e c a p i t a t e d  a n d  t h e  l ivers  
qu ick ly  excised a n d  p laced  in cold 10% a_queous (w/v) 
sucrose. Al iquo t s  of l ive r  were t a k e n  for  l ip id  d e t e r m i n a -  
t ion,  t h e  r e m a i n d e r  hom ogen i zed  in sucrose, a n d  t h e  
m i t o c h o n d r i a  p r e p a r e d  b y  t h e  m e t h o d  of WHITEnOUSE 
e t  al. 5. The  o x i d a t i o n  of 26-1~C-cholesterol was  car r ied  
o u t  us ing  p rev ious ly  de ta i l ed  m e t h o d s  5, 6. W h e n  boi led  
s u p e r n a t a n t  f r ac t ion  (cytosol) was  o m i t t e d  i t  was  rep laced  
b y  a n  equa l  v o l u m e  of 10% sucrose.  

L i v e r  a l iquo t s  were hom ogen i zed  in ch loroform-  
m e t h a n o l ,  2 : 1 a n d  t h e  e x t r a c t  used for  l ip id  d e t e r m i n a -  
t ion.  I n  s e rum a n d  liver,  choles tero l  was  d e t e r m i n e d  b y  
t he  m e t h o d  of MANN ~, t r ig lycer ides  b y  t h e  m e t h o d  of 
VAN HANDEL a n d  ZILVERSmT 8 a n d  phos pho l i p i d  b y  t h e  
m e t h o d  of FISKE a n d  SUBBAROW 9. 

Results and discussion. I n  t he  f i rs t  e x p e r i m e n t  (Table  I) ,  
i t  was  obse rved  t h a t  a f t e r  3 weeks  on  diet ,  ' t he  w e i g h t  
gain  of r a t s  fed Su-13,437 was  lower  t h a n  t h a t  of t h e  
controls ,  b u t  t h e i r  l ive r  we igh t  was  s ign i f i can t ly  h igher .  
The re  were  no  differences  in  s e r u m  choles te ro l  levels,  b u t  
s e rum t r ig lycer ides  were  lower  a n d  phospho l ip id s  h ighe r  
in  t h e  t e s t  group.  Only  choles teroI  levels  of t h e  l iver  were  
d e t e r m i n e d  in t h i s  e x p e r i m e n t  a n d  lower  levels were  
obse rved  in t h e  t e s t  g roup  (p < 0.01). 

I n  t h e  second e x p e r i m e n t  (Table  I) t h e  changes  in 
s e rum a n d  l iver  l ip id  levels were  s imi la r  to  those  obse rved  
in e x p e r i m e n t  1. I n  t he  serum,  t he  choles te ro l  levels were  
t he  s ame  b u t  t r ig lycer ides  were  lower  ( p <  0.02) a n d  
phospho l ip ids  h igher  in  t he  g roup  fed Su-13,437. I n  t h e  
liver,  choles tero l  levels were  lower  in  t h e  t e s t  group,  b u t  
no  differences  were obse rved  in  t r igIycer ide  or phospho -  
l ipid levels.  The  t o t a l  se rum- l ive r  l ip id  pools  were e l eva t ed  
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Table I. Influence of 2-methyl-2-(p-l,2,3,4-tetrahydro-l-naphthylphenoxy) propionic acid (Su-13,437) on serum and liver lipids in rats~ 

Experiment 1 Experiment 2 
Controi Su-13,437 Control Su-13,437 

No. of animals 6 
Starting wt. (g) 172 
Wt. gain (g) 109 
Liver wt. (g) 10.6 4- 0.6 b 
Liver as percentage body wt. 3.77 
Serum cholesterol, mg/100 ml 27.2 4- 4.9 
Serum triglyceride, mg/100 ml 81.6 :~ 11.1 
Serum phospholipid, mg/100 ml 59.8 4- 2.9 
Liver cholesterol, rag/100 g 459 4- 8.2 
Liver triglyceride, mg/100 g 
Liver phosphotipid, rag/100 g 
Serum plus liver cholesterol pool (rag) 19.14 
Serum plus liver triglyceride pool (mg) 
Serum plus liver phospholipid pool (mg) 

6 6 6 
172 148 148 
43 68 3 
14.54-0.9 c 8.64- 0.2 11.94- 0.3 ~ 
6.74 3.98 7.88 

35.4 4- 2.8 24.0 4- 3.1 32.3 4- 4.5 
60.04-8.2 73.04- 6.9 41.24- 6.5 e 
74.3 4- 2.5 ~ 68.7 4- 6.6 78.0 4- 3.0 

117 4- 6.2 ~ 168 4- 8.3 139 4- 11.2 
- 313 4- 76 300 4- 51 
- 94  4-  6.8 92 4- 6.8 

19.25 16.01 18.00 
- 31.65 37.57 
- 12.52 15.16 

Drug fed at 0.3% of diet for 21 days. b Standard error, c p < 0.01. a p < 0.001. ~ p < 0.02. 

in the  Su-13,437 fed ra ts  by  12.4% for cholesterol,  18.7% 
for t r iglycer ide and  21.1% for phosphot ip id .  

HESS admin i s t e red  Su-13,437 to ra t s  a t  a level of 
i0 mg/kg  in some exper iments ,  and,  in all acu te  s t u d y  
of the  influence of th is  c o m p o u n d  upon  l iver lipid levels 1, 
tile dai ly dose was 100 mg/kg.  Our die t  con ta ined  0.3% 
of t he  t e s t  mater ia l ,  which  a m o u n t s  to  15 rag /day  
(75 mg/kg) if we assume t h a t  t he  ra t s  inges ted  as m u c h  
as 5 g of food daily. U n d e r  these  condi t ions  the  reduct ions  
in l iver cholesterol  were 26~o and  17% in expe r imen t s  
1 and  2, respect ively.  E x p e r i m e n t  2 showed prac t ica l ly  
no change  in l iver t r iglycer ide or phosphol ip id .  This is 
of in te res t  since a t  th is  dose level, C P I B  shows b o t h  
h e p a t o m e g a l y  and e levat ion  of l iver  t r ig lycer ide  s, 10 

In  the  f i rs t  expe r imen t  we observed  t h a t  t he  gross 
ox ida t ion  of 26-1~C-cholesterol to l~COs b y  l iver mi to-  
chondr ia l  p repa ra t ions  f rom ra t s  fed Su-13,437 was 
higher  t h a n  t h a t  b y  no rma l  l iver  prepara t ions ,  b u t  when  
pe rcen t  ox ida t ion  was cor rec ted  for mg  mi tochondr ia l  
37 i t  was lower. Ne i the r  difference was s ta t i s t ica l ly  
significant .  Work ing  wi th  CPIB- fed  ra ts  ~, we found t h a t  
when  the  cytosol  was omi t ted ,  the  usual  reduc t ion  in 
pe rcen t  ox ida t ion  seen wi th  normal  mi tochondr ia l  p repa-  
ra t ions  5, did no t  occur. Us ing  l iver  mi tochondr i a  f rom 
ra ts  fed Su-13,437 we observed  a similar effect.  In  th is  

Table II. Influence of 2-methyl-2-(p-l,2,3,4-tetrahydro-l-naphthyl- 
phenoxy) propionic acid feeding (0.3% for 3 weeks) on oxidation 
of 26-~4C-cholesterol to 14CO s by rat liver mitochondria 

Group ~ Cytosol % Oxidation 
Gross Correction 

for mg/N 

Experiment 1 
S + 10.2 ~2 1.3 
C + 9.2 4- 1.2 

5.8 4-  1.1 

Experiment 2 
S + 14.4 ~ 1.2 b 8.2 4- 0.7 ~ 
C + 6.4 4- 0.8 
S -- 10.6 ~= 1.0 ~ 6.0 q- 0.5 a 
C - 4.0 :L 0.5 

Average of 6 incubations. 
S, experimental group; C, control; b p < 0.001; ~ not significant; 

ap.<0.02. 

expe r imen t  the  gross ox ida t ion  by  t h e  comple te  sys t em 
was s ignif icant ly  h igher  w i th  p repara t ions  f rom the  t e s t  
group (p < 0.001), b u t  the  difference was no t  s ta t i s t ica l ly  
s ignif icant  a f te r  correct ion for mg/N. W h e n  cytosol  was 
omi t t ed ,  the  e x t e n t  of ox ida t ion  was s ignif icant ly  h igher  
when  ~calculated on a gross ( p <  0.001) or cor rec ted  
(p < 0.02) basis. 

HEss  e t  al. s , l l  have  shown t h a t  b o t h  Su-13,437 and  
CPIt3 increase the  level of cer ta in  t ypes  of ox ida t ive  
enzyme ac t iv i ty  (catalase, cy toch rome  oxidase) in ra t  
liver. Our f indings wi th  C P I B  3 show no s ignif icant  
increases over  normal  of l iver  acid p h o s p h a t a s e  or 
r ac t iv i ty ,  sugges t ing  t h a t  the  increased 
ox ida t ion  of cholesterol  is no t  due  to  lysosomal  ac t iv i ty .  
The poss ibi l i ty  t h a t  t he  high level of ox ida t ion  of choles- 
terol  b y  l iver mi tochondr i a l  p repa ra t ions  f rom ra ts  fed 
C P I B  or Su-13,437 in the  absence  of cytosol  m a y  be a 
consequence  of the  large increase in l iver p ro te in  is under  
inves t iga t ion .  

Zusammen/assung. Es wird  gezeigt, dass  bei  m~nnl ichen  
W i s t a r - R a t t e n  im 3-Wochen-Di~i texper iment  mi t  Zusa tz  
von 0,3% 2-Methyl-2-(p-1, 2, 3 , 4 - T e t r a h y d r o - l - n a p h t h y l -  
phenoxy)-Propions~iure (Su~13 437) die Oxyda t ion  yon  
26-1~C-Cholesterin zu 14CO~ durch  Lebe rmi tochondr i en  
(bezogen auf rag/N) ~ihnlich wie bei  den  Kon t ro l l en  war.  
Bei den Versuchs t ie ren  war  j edoch  bei Abwesenhe i t  yon  
Cytosol  im Sys t em die Oxyda t ion  durch  Lebe rmi tochon-  
dr ien erh6ht .  
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