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because  of t he  d i f f icu l ty  t h a t  m a y  be  invo lved  in sol- 
ubi l iz ing a n d  reso lv ing  epi the l ia l  mic rosomes  of t he  colon, 
i t  is imposs ib le  to  d e t e r m i n e  a t  th i s  s tage w h e t h e r  th i s  
convers ion  (cy tochrome  P-450 --~ P-420) occur red  d u r i n g  
t i ssue  p r e p a r a t i o n .  The  de ta i led  c h e m i s t r y  of l igand  in te r -  
ac t ion  w i t h  t he  p r o t o h e m e  of c y t o c h r o m e  P-450 a n d  t he  
u n c h a r a c t e r i z e d  p i g m e n t  (wi th  CO P-420 ~max a b o u t  
420 nm) e n c o u n t e r e d  in our  p r e p a r a t i o n  r e m a i n s  a 
chal lenge for fu tu re  s tudies .  Since colon c a r c i n o m a  has  
been  induced  b y  A F B  1 in v i t a m i n - A - d e f i c i e n t  an ima l s  ~, 
t he  dif ference in t he  me tabo l i c  profi le  of A F B  1 b y  b o t h  
Categories of colon t i s sue  m a y  be  a causa t i ve  factor .  This  
is p r o b a b l e  in v iew of t he  fac t  t h a t  a ry l  h y d r o c a r b o n  
h y d r o x y l a s e  (AHH) ,  c y t o c h r o m e  P-450 (or P-448) de- 
p e n d e n t  e n z y m e  metabo l i zes  m a n y  polycycl ic  a r o m a t i c  
h y d r o c a r b o n s  (PAH),  inc lud ing  A F B  1 to epoxides  wh ich  
lead to t he  f o r m a t i o n  of phenols ,  d ihydrodio ls ,  g lu tha -  
t h i o n e  c o n j u g a t e s  and  cova l en t ly  b o u n d  de r i va t i ve s  18. 

A l t h o u g h  A H H - f u n c t i o n s  as a de tox i ca t i on  e n z y m e  de- 
c reas ing  t he  ca rc inogen ic i ty  of P A H  in t h e  t issue,  i t  m a y  
also be capab l e  of a c t i v a t i n g  P A H  to  carcinogenic ,  m u t a -  
genic or o t h e r  toxic  me tabo l i t e s .  I t  is now p r o b a b l e  t h a t  
t he  colon e p i t h e l i u m  con t a in s  a p i g m e n t  (o ther  t h a n  cy to-  
c h r o m e  P-450) wh ich  has  a h ighe r  a c t i v i t y  in  v i t a m i n -  
def ic ien t  an imals .  The  role of th i s  fo rm of p i g m e n t  is be ing  
s tud ied  in t he  fol lowing rega rds :  
a) I so la t ion  and  c h a r a c t e r i z a t i o n ;  
b) p r o b a b l e  role of t he  p i g m e n t  as a t e r m i n a l  ox idase  of 
P A H  compounds ,  especia l ly  ca rc inogens  t u r n o v e r  in  t h e  
colon of t he  r a t  and  b a b o o n s  a n d  
c) in f luence  of d i e t a r y  v i t a m i n  A on colon epi the l ia l  cy to-  
c h r o m e  levels  in these  species. 

16 H.V.  Gelboin, N. Kinoshita and F. J. Wiebel, Fed. Proc. 31, 
1298 (1972). 
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Summary. 7.38 • 10 -4 M o c t a n o a t e  does  no t  s ign i f i can t ly  mod i fy  leucine inco rpo ra t ion  in to  p ro t e in  of r a t  l iver  slices, 
whi le  in h e p a t o m a  ceils a 19% i n h i b i t i o n  h a s  been  noted .  3.69 • 10 -a M o c t a n o a t e  reduces  leucine i nco rpo ra t i on  to  
a b o u t  t he  same e x t e n t  (71 -76%)  in b o t h  l iver  slices a n d  h e p a t o m a  cells. 

I t  has  been  r epo r t ed  t h a t  o c t a n o a t e  a n d  o t h e r  free f a t t y  
acids (FFA) exe r t  an  a n t i t u m o r  a c t i v i t y  1, ~ t h a t  has  been  
re l a t ed  to  an  i n h i b i t i o n  of glycolysis  3 b r o u g h t  a b o u t  b y  
these  subs t ances  in  n o r m a l  l ivers  3-s or h e p a t o m a s  a. I t  
is also k n o w n  t h a t  some i n h i b i t o r s  of p r o t e i n  synthes is ,  
such  as t he  a l ipha t i c  a ldehydes ,  d i sp lay  a n  a n t i t u m o r  
a c t i v i t y  6 w i t h  a poor  effect  on  t i ssue  r e sp i r a t ion  and  
glycolysisL F r o m  t he  above  da ta ,  i t  would  a p p e a r  
i n t e r e s t i ng  to  obse rve  if o c t a n o a t e  could  m o d i f y  p r o t e i n  
syn thes i s  of b o t h  n o r m a l  a n d  t u m o r a l  ceils. This  p a p e r  
deals,  therefore ,  w i t h  the  effects  of sod ium o c t a n o a t e  on 
leucine i n c o r p o r a t i o n  in to  p ro t e in  of l iver  slices of male  
a n d  female  n o r m a l  r a t s  and  of asci tes  h e p a t o m a  cells. 
Materials and methods. Liver  slices (0.5 m m  th ick ,  
100-120 m g  we t  weight)  f rom male  a n d  female  n o r m a l  
r a t s  or Yosh ida  asci tes  h e p a t o m a  ceils (AH-130;  100-200 

m g  we t  weight) ,  o b t a i n e d  as p rev ious ly  descr ibed  s, were 
i n c u b a t e d  w i t h  gen t le  a g i t a t i o n  for 1 h, a t  37~ in a 
D u b n o f f  me tabo l i c  shaker ,  in 4 ml  of K r e b s - R i n g e r  
b i c a r b o n a t e  so lu t ion  9 c o n t a i n i n g  i txCi of L-Leucine-l*C(U) 
(Rad iochemica l  Cent re  A m e r s h a m  U. K., spec. act .  331 
mCi /mmole ,  116 CPM/pmole)  and  the  sod ium o c t a n o a t e  
c o n c e n t r a t i o n s  r epo r t ed  in the  tab le .  The  lower of these  
c o n c e n t r a t i o n s  is in  t he  r ange  of t he  one found  for t o t a l  
F F A  in t h e  p l a s m a  of our  n o r m a l  ra ts .  
Af t e r  i ncuba t ion ,  t h e  p ro t e in s  of b o t h  l iver  slices a n d  
h e p a t o m a  cells were pur i f ied,  a n d  the i r  r a d i o a c t i v i t y  
d e t e r m i n e d  as p rev ious ly  descr ibed  8. The  s t a t i s t i ca l  
s igni f icance  was e v a l u a t e d  w i t h  S t u d e n t ' s  t - t e s t .  W h e n  
t he  c o m p a r i s o n  was m a d e  w i t h  m a t e r i a l  o b t a i n e d  f rom 
the  same  source, t h e  s ignif icance was e v a l u a t e d  b y  t h e  
p rocedure  for  app ly ing  t he  t - t e s t  to  the  m e a n  dif ference 

Effects of sodium octanoate on L-leucine 14C(U) incorporation into protein of liver slices of male and female rats and of Yoshida ascites 
hepatoma cells 

Na-octanoate concentration Liver of male rats Liver of female rats Hepatoma cells 
in media 

0 8.926-t-1.158 (5)* 9.8504-1.816 (5)* 37.718-4-8.831 (5)* 
7.38 • 10-4M 9.7454- 1.607 (4) 11.8924- 3.026 (5) 30.5064- 7.797 (5) �9 
0 8.9264- 1.158 (5)** 7.3284-0.721 (5)** 30.1304-4.847 (4)** 
3.69 • 10-3M 2.6084-0.132 (5) b 1.9164-0.182 (5) b 7.2624-0.771 (4) b 

Values are given as pmoles of leucine incorporated/min/mg protein and are the mean -b SE of the number of the determinations given in 
parentheses. Since the experiments with the 2 different octanoate concentrations have been undertaken at a different time for female rats 
and hepatoma eells, the figures for controls relative to 7.38 x 10 .4 M and 3.69 x 10 -a M oetanoate are marked with * and ** respectively. 
i p < 0.02; b p < 0.01 from appropriate control. 
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of a series of pa i red  var iet ies  10. No s ta t is t ica l  s ignificance 
has been a t t a ched  to differences wi th  a p robab i l i t y  
value p > 0.05. 
Results. The  results  are summar ized  in the  table .  Hepa -  
t o m a  cells exh ib i t  h igher  levels of leucine incorpora t ion  
in to  p ro te in  in compar i son  to liver slices (p < 0.01), 
while there  are no s ignif icant  differences be tween  livers 
of male and  female rats .  7.38 • 10 .4 M oc tanoa te  does no t  
s ignif icant ly  modi fy  leucine incorpora t ion  in to  p ro te in  
of liver slices of ra ts  of b o t h  sexes, while in h e p a t o m a  cells 
a 19% inhib i t ion  has  been  observed.  3.69 • 10 .3 M oc- 
t anoa t e  depresses  pro te in  syn thes i s  abou t  to  t he  same 
e x t e n t  in male  (71%), female (74%) and  h e p a t o m a  cells 
(76yo). 
Discussion. The h igher  levels of leucine incorpora t ion  
into prote in  of h e p a t o m a  cells, in compar i son  wi th  l iver 
slices, is in line wi th  previous results  8. The grea te r  sus- 
cept ib i l i ty  of p ro te in  synthes is  of h e p a t o m a  cells to the  
lower concen t ra t ion  of oc tanoa te  could ref lect  a grea te r  
general  sens i t iv i ty  of t umors  to exogenous FFA,  since 
a defect ive  feedback contro l  of f a t t y  acid syn thes i s  has 
been  d e m o n s t r a t e d  in h e p a t o m a s  11. However ,  the  dif- 
fe ren t  response could be also due to differences in the  
expe r imen ta l  models,  i.e. isolated cells and slices. 
I t  seems possible t h a t  the  inhibi t ion of pro te in  syn thes i s  
by oc t anoa te  could be connec ted  wi th  t h a t  of glycolysis 3-s 
and  of mi tochondr ia l  respiration13 previous ly  found.  The 
effect  of oc tanoa te  on glycolysis has been ob ta ined  by  
p re incuba t ion  wi th  a cell-free s u p e r n a t a n t  f rac t ion and,  
therefore ,  a direct  ex t r apo la t ion  canno t  necessar i ly  be 
made  wi th  the  results  here repor ted .  However  it appears  
in te res t ing  to r e m e m b e r  t h a t  a s t imu la to ry  effect  by  
F F A  on gluconeogenesis  has  been  noted  for t issue slices la, 
perfused l iver 14 and whole an imal  15, and t h a t  th is  ac t ion 
has been connec ted  to the  inhibi t ion of glycolysisS. The 

depress ion by  oc t anoa te  of ox ida t ion  by  ra t  l iver mi to-  
chondr ia  has  been no ted  wi th  m u c h  h igher  concen t ra -  
t ions  12 t h a n  those  used for the  p resen t  expe r imen t s .  
However ,  it  has  been  observed  t h a t  a d i rec t  ex t r apo l a t i on  
canno t  necessar i ly  be made  unde r  t he  var ious  expe r imen ta l  
condi t ions .  Namely  the  degree of micelle fo rma t ion  and  
pro te in  b ind ing  is l ikely to differ  for f a t t y  acids on 
addi t ion  to cell-free sys tems ,  in t he  cell and  in the  whole 
organism 5. 
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Summary. Suble tha l  doses of Heterometrus /ulvipes v e n o m  decreased NADP-spec i f ic  isoci t ra te  dehydrogenase  and  
mala te  dehydrogenase  ac t iv i ty  levels and increased NADP-spec i f ic  g lucose-6-phosphate  dehydrogenase  and alkaline 
p h o s p h a t a s e  ac t iv i ty  levels dur ing a 48-h-period.  

The scorpion v e n o m  produced  resp i ra to ry  and  cardio-  
vascular  a r h y t h m i a  by  i ts  effect  on cholinergic and  adren-  
ergic sys tems  ~ V e n o m  also caused a l te ra t ions  in NAD-  
specific dehydrogenases  and hydro ly t i c  enzyme  sys tems  
b o t h  in vivo and in vi t ro  condi t ions  3,4. Leiurus quin- 
questriatus v e n o m  was known to produce  l inear inhibi t ion 
of cata lase  ac t iv i ty  in h u m a n  e ry th rocy t e s  s, while Buthus 
minax v e n o m  inhibi ted  ace ty lchol ines terase  and succinate  
dehydrogenase  act ivi t ies  in mouse  t issues 6. Hyperg lycemic  
response due to v e n o m  act ion were also r epor ted  ~. The 
p resen t  s t u d y  repor t s  changes  in cer ta in  enzyme  act ivi t ies  
of metabol ic  significance due to  suble tha l  doses of a less 
v i ru len t  t y p e  of the  South  Ind ian  scorpion venon 
(Heterometrus /ulvipes) in brain,  sar tor ius  and  h e a r t  
muscles,  l iver and se rum of albino rats.  
Materials and methods. Scorpion venom was collected by  
electrical  s t imula t ion .  Crude and  f reshly  collected v e n o m  
was used. Pro te in  c o n t e n t  8 was t aken  as cr i ter ion to ex- 
press  venom quan t i t y .  Male albino ra ts  weighing 250 g 
were al lowed free access to food and water ,  and  LDs0 was 
de t e rmined  by  the  m e t h o d  of Reed and  Muenchi  0. 1/3 LDso 

was t aken  as sub le tha l  dose. The animals  were sacrificed 
af ter  6, 12, 24, 36 and  48-h-periods,  and  the  t issue viz., 
brain,  sar tor ius  muscle,  hea r t  muscle and  l iver were 
quickly isolated a t  ice-cold t e m p e r a t u r e  and  homo-  
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