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pea red  in all  t h e  seedl ings of t he  con t ro l  group;  In  case 
of t he  b e n z o p h e n o n e - t r e a t e d  group,  h e a l t h y  s e e d l i n g s  
emerged  and  no disease s y m p t o m s  appeared ,  also the re -  
af ter ,  
The  effect  of t he  b e n z o p h e n 0 n e  on t he  fungal  h y p h a e  vcas 
examined .  The  fungus  was grown (78 h) in s ter i l ized 
R i c h a r d ' s  m e d i u m  (150 ml) to  Which t he  b e n z o p h e n o n e  
was a d d e d  in 3 d i f fe ren t  concen t r a t i ons .  T he  e x t e n t  of t he  
myce l ia l  g rowth  in t he  con t ro l  a n d  b e n z o p h e n o n e - t r e a t e d  
groups  was q u a n t i t a t e d  as follows. The  m i x t u r e s  were 
i n c u b a t e d  a t  21 ~ for 7 days.  Subsequen t ly ,  t h e  d r y  
we igh t  of t he  m a t  g rown  in t he  con t ro l  a n d  t h e  benzo-  
p h e n o n e - t r e a t e d  g roups  was recorded.  Lysis  of t he  h y p h a l  
cells was  obse rved  w i t h i n  72 h of t he  b e n z o p h e n o n e  t r e a t -  
men t ,  t he  m y c e l i u m  b e c a m e  black,  and  p r o t op l a s t s  were 
d i s in tegra ted .  S h r i n k a g e  of t he  cell well  was  fol lowed b y  
the  d issolut ion of t h e  cell wal l  in some of the  hyphae .  The  
m a j o r  po r t i ons  of t he  m y e e l i u m  was n o t  s t a ined  w h e n  
l ac topheno t  c o t t o n  b lue  was appl ied.  A t  t he  lowest  con-  
c e n t r a t i o n  (1 • 10 -s M), however ,  t he  b e n z o p h e n o n e  ap-  
pea red  to p r o m o t e  g r o w t h  of t he  myce l ium,  while  a t  t he  
h ighes t  c o n c e n t r a t i o n  (1 • 10-s M), i t  s ign i f ican t ly  r e t a r d e d  
t he  myce l ia l  g rowth .  T he  mycel ia l  g rowth  (in g • SEM) 
in t he  con t ro l  and  t he  b e n z o p h e n o n e - t r e a t e d  (1 x 10-~ M) 
groups  were 0.422 4-0.0023 a n d  0.118 :k0.002, r espec t ive ly  
(p<0 .01 ) .  
The  p o t e n t i a l i t y  of t he  b e n z o p h e n o n e  as a foliar  fungicide 
was examined .  The  b e n z o p h e n o n e  was sp rayed  on the  
co ty ledon  leaves of 2-day-old  seedlings showing  typ ica l  

s y m p t o m s  of the  infect ion.  R e m a r k a b l e  r ecovery  f rom the  
aff l ic t ion was obse rved  in t he  t r e a t e d  group.  The  f i rs t  
leaves  of t he  t r e a t e d  seedlings were n o r m a l  in  size a n d  
shape,  whi le  those  in the  con t ro l  g roup  showed typ ica l  
a b n o r m a l i t y  assoc ia ted  w i t h  the  infect ion.  
The  ab i l i t y  of t r a n s l o c a t i o n  of t he  b e n z o p h e n o n e  f rom 
leaves to  roots  of sa t f tower  was d e m o n s t r a t e d .  10-day-old 
seedl ings of safflower,  g rown on  s ter i l ized sand,  were 
sp rayed  4 t imes  on  t he  leaves w i t h  t he  b e n z o p h e n o n e  a t  
12-h- in tervals .  Af te r  24 h f rom the  l a s t  spray,  t he  seed- 
l ings were uproo ted ,  surface-s ter i l ized,  a n d  sect ions  of the  
leaves,  s tems,  a n d  roots  were cut .  These  were p laced  on  
P D A  p la tes  wh ich  were seeded wi th  the  p a t h o g e n  (spore 
suspens ion  ca. 1,000,000/ml). The  p la tes  were i n c u b a t e d  
a t  21 ~ for 48 h. A r o u n d  t he  sect ions  of the  leaves,  s t ems  
a n d  roo ts  of the  t r e a t e d  seedlings,  a clear  i nh ib i t i on  zone 
of t he  fungus  was observed .  The  m a x i m u m  inh ib i t i on  zone 
was obse rved ,  as expec ted ,  a r o u n d  t he  sect ions  of t he  
t r e a t e d  leaves  on  which  t he  b e n z o p h e n o n e  was sprayed .  
E a c h  of t he  roo t  sect ions  also showed  apprec iab le  in- 
h i b i t i o n  zone. 
The  a b o v e  resu l t s  sugges t  t h a t  2 ,2 ' 4 - t r i hyd roxybenzo-  
p h e n o n e  could be  used as a p ro t ec t i ve  a n d  a cu ra t i ve  a g e n t  
aga in s t  t he  saff lower  wilt.  Addi t iona l ly ,  i t  possesses the  
u n i q u e  p r o p e r t y  of t r a n s l o c a t i o n  f rom leaves to  roots  of 
safflower.  I t  has  t h u s  t he  p o t e n t i a l i t y  for use as a foliar  
fungic ide  aga ins t  th i s  pa thogen .  F u r t h e r  s tudies  a b o u t  
t he  p rac t i ca l  s ignif icance of these  resu l t s  are c u r r e n t l y  
u n d e r w a y .  
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Summary. H o m o g e n i z e d  mucosa l  l inings p r e p a r e d  f rom v i t a m i n  A a d e q u a t e  and  def ic ien t  male  r a t s  were used in 
me tabo l i c  s tud ies  of a f l a tox in  B 1 (AFB1). C y t o c h r o m e  P-420 was ident i f ied  in b o t h  g r o u p s  which  me tabo l i zed  AFB~ 
to  4 me tabo l i c  p r o d u c t s  in vi t ro .  The  impl i ca t ions  of th i s  o b s e r v a t i o n  are discussed in r e l a t ion  to colon ca rc inoma .  

Af la tox in  B 1 is a m e t a b o l i t e  of the  tox igenic  fungus  
Aspergillus flavus (L ink  ex Fries,  U.I.Sl), cu l tu res  of 
p a l m s a p  s a n d  severa l  ag r i cu l tu ra l  commodi t i e s  4 which,  
like m o s t  l ipophi l ic  organic  compounds ,  are k n o w n  to be  
me tabo l i zed  b y  the  c y t o c h r o m e  P-450 d e p e n d e n t  m o n o x y -  
genase sys t em p r e s e n t  in l iver  mic rosomes  ~. Recen t ly ,  i t  
was r epo r t ed  8 t h a t  d i e t a r y  v i t a m i n  A caused  a decl ine of 
d rug  m e t a b o l i s m  in r a t  l iver  a n d  a lowering of c y t o c h r o m e  
P-450. U n d e r  m a r g i n a l  v i t a m i n  A, a f l a tox in  was r epo r t ed  ~ 
to induce  colon ca rc inoma .  Since t he  Condit ion m a y  occur  
in man ,  th i s  r e p o r t  could  be  of f u r t h e r  b iochemica l  and  
n u t r i t i o n a l  in te res t .  Thus ,  i t  seemed to us necessa ry  to 
i nves t i ga t e  t he  mechan i s t i c  p a t t e r n  of A F B  1 m e t a b o l i s m  
in t he  colon u n d e r  t h i s  condi t ion .  
Materials and methods. For  p roduc ing  v i t a m i n  A def ic iency 
in t he  e x p e r i m e n t a l  an imals ,  ma le  weanl ing  Sprague-  
Dawley -de r ived  r a t s  (50-55 g) were fed for  45 days  on a 
co rn -based  d ie t  w i t h o u t  t he  v i t amin .  Cont ro l  an ima l s  
received a d ie t  s u p p l e m e n t e d  w i t h  v i t a m i n  A (5 mg  v i t a m i n  
A p a l m i t a t e  per  kg diet)  for t he  same period,  b o t h  groups  
receiving w a t e r  ad  l ib i tum.  The  r a t s  were t h e n  d e c a p i t a t e d  
and  t h e i r  colons were d issec ted  ou t  a n d  washed  free of 
fecal ma te r i a l s  w i t h  0 .9% saline.  The  mucosa l  l in ings  of 
t he  colon were scraped,  pooled  for each  group  and  s tored  

a t  0 ~ The  pooled samples  were minced  in 0.2 M phos-  
p h a t e  buffer ,  p H  7.4, and  homogen ized  in the  buf fe r  in a 
m o t o r - d r i v e n  P o t t e r - E l v e h j e m  Teflon-glass  homogen ize r  
(in an  iced ba th )  a t  600 r ev /min .  P r o t e i n  and  v i t a m i n  A 
were d e t e r m i n e d  b y  t e c h n i q u e  of Lowry  e t  al. s a n d  Neeld 
a n d  P e a r s o n  ~ respect ive ly .  Whi l e  we were  a t t e m p t i n g  to  
cha rac t e r i ze  c y t o c h r o m e  P-450 f rom th i s  p r e p a r a t i o n  b y  
the  m e t h o d  of O m u r a  a n d  Sato  10, we e n c o u n t e r e d  a pig- 
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Table 1. Some basic parameters of experimental animals whose colon were used for incubating AFB:* 

No. of animals Food consumption Weight gain Vitamin-A-level** Cytoehromes*** 
used (g/day rat) (g) . . P-420, P-450 

Plasma Liver Colon~ Liver 

231 

Colon rnucosal protein 
(mg/g colon) 

Deficient 30-45 16.50 ~ �9 162 • �9 0.08 =k ~ 19.04 ~ .  0.i9 -t -~ 0.18 • �9 9.62 -4- �9 
1.85 4 0.01 0.01 0~03 0.02 1.05 

Vitamin-A-supplemented 31-42 17.80 ~ �9 172 -t- �9 13.05 ~ b 41;50 :k b 0.15 •  0.20 -4- �9 8.66 -4- �9 
1.55 5 0.52 2.60 0.03 0.03 1.30 

*Values represent mean j_ SEM of 6 experiments with 5-7 animals per experimental subgroup. Colons were pooled for each subgroup and 3 
replicates were made per assay. ~, b Statistical significance between dietary t reatments;  data which show identical superscripts are not signi- 
ficantly different (pF ~< 0.05). For x and y at pF ~ 0.01. **Expressed as IU/100 ml of plasma or per g wet weight of liver. ***Expressed 
as mnoles/mg colon mucosal or liver microsomal protein respectively. "Represents the material with CO. P-420 ~ at 420 rim. It  is uncer- 
tain whether the substance has potential cytochrome property apart  from carbon monoxide binding spectrum. 

m e r i t  h a v i n g  a C O - d i f f e r e n c e  s p e c t r u m  a b s o r p t i o n  m a x i -  
m u m  a t  420 n m ,  w h i c h  d i f f e r s  f r o m  t h a t  of  c y t o c h r o m e  
P -450 ,  a n d  w h i c h  we  h a v e  i d e n t i f i e d  a n d  c h a r a c t e r i z e d  b y  
m e a n s  of  ea r l i e r  s t u d i e s  in  t h i s  l a b o r a t o r y  : : - : s .  
M e t a b o l i s m  of  A F B :  w a s  d e t e r m i n e d  in  o p e n  25 -ml  E r l e n -  
m e y e r  f l a s k s  a t  37 ~ in  a D u b n o f f  m e t a b o l i c  i n c u b a t o r ,  
e a c h  r e a c t i o n  m i x t u r e  c o n t a i n i n g  0.5 m l  of  t h e  h o m o -  
g e n i z e d  co lon  m u c o s a l  s u s p e n s i o n  e q u i v a l e n t  to  0.5 g 
co lon ,  1.5 m l  of  400 m M  p h o s p h a t e  b u f f e r  ( pH  7.4), 1.0 m l  
of  a n  N A D P H - g e n e r a t i n g  s y s t e m  c o n t a i n i n g  N A D P  + 
(4 raM),  g l u c o s e - 6 - p h o s p h a t e  (100 raM),  T o r u l a  y e a s t  
g l u c o s e - 6 - p h o s p h a t e  d e h y d r o g e n a s e  (4 E U / m l ) ,  2.0 m l  of  
1.15~o KC1 a n d  5 ~zl D M S O  c o n t a i n i n g  10 ~zg/~tl A F B v  
I n  a s e p a r a t e  e x p e r i m e n t ,  t h i s  c o n c e n t r a t i o n  of A F B :  
w a s  f o u n d  to  be  s a t u r a t i n g  for  0 . 3 -  1.25 m g  co lon  t i s s u e  
p r o t e i n  p e r  i n c u b a t i o n  m i x t u r e  a n d  w i t h  t i m e  for 8 m i n .  
Bo i l ed  p r e p a r a t i o n s  c o n t a i n i n g  t h e  s a m e  r e a c t i o n  c o m p o -  
n e n t s  s e r v e d  as  c o n t r o l s .  I n c u b a t i o n s  were  c a r r i e d  o u t  for  
1 h a n d  t e r m i n a t e d  b y  t h e  a d d i t i o n  of 2 m l  of  a s a t u r a t e d  
s o l u t i o n  of NaC1. T h e  i n c u b a t i o n  m i x t u r e  w a s  t h e n  ex -  
t r a c t e d  w i t h  c h l o r o f o r m : m e t h a n o l  (4: 1) for  10 m i n  on  a 
V i r t i s  E x t r a c t o m a t i c .  T h e  c h l o r o f o r m  e x t r a c t  w a s  p a s s e d  
t h r o u g h  a n h y d r o u s  s o d i u m  s u l p h a t e  a n d  e v a p o r a t e d  to  
d r y n e s s  u n d e r  a n  a t m o s p h e r e  of  n i t r o g e n .  T h e  e x t r a c t s  
we re  r e d i s s o l v e d  in 1 m l  c h l o r o f o r m  a n d  5 ~tl s p o t t e d  on  
A d s o r b o s i l - 5  a c t i v a t e d  t h i n - l a y e r  p l a t e s ,  w h i c h  we re  
d e v e l o p e d  w i t h  w a t e r - s a t u r a t e d  c h l o r o f o r m  : a c e t o n e  (88 : 
12) in  a n  u n e q u i l i b r a t e d  t a n k .  A f l a t o x i n  B 1 a n d  i t s  m e t a b -  
o l i t e s  we re  q u a n t i t a t e d  u s i n g  s t a n d a r d  s a m p l e s  of  a l i a -  
t o x i n  M:  (AFM1),  A F B :  a n d  AF Qx .  Q u a n t i t a t i o n  w a s  
c a r r i e d  o u t  w i t h  a p h o t o v o l t  d e n s i t o m e t e r  e q u i p p e d  w i t h  
a n  A u t o l a b  S y s t e m  1 c o m p u t i n g  i n t e g r a t o r .  S t a t i s t i c a l  

Table 2. Metabolic products of AFB 1 from colon mucosal incubations* 

Deficient Vitamin-A- 
supplemented 

Residual AFBI** 27.10% • a 28.20% i ~ 
3.20 2.80 

AFB 1 metabolites (percent/g 
protein/h) 
AFR O (aflatoxicol) 0.34% --  0.08 a 0.22% i 0.05b 
AFQ1 0.20% • 0.04 a 0.21% • 0.02 �9 
AFM 1 0.10% • 0.02, 0.12% • 0.01, 
Origin*** 1.55% • 0.10 ~ 1.20% • 0.12 ~ 

*As in table 1. **Expressed as a percentage of initial AFB 1 substrate. 
*** Lowry-positive, fluorescent spots of AFB 1 origin. 

s i g n i f i c a n c e s  we re  c a l c u l a t e d ,  u s i n g  a W a n g  600-14  p r o -  
g r a m m a b l e  c a l c u l a t o r  a n d  e m p l o y i n g  W a n g  S t a t i s t i c a l  
P r o g r a m  for  g r o u p e d  d a t a  a n d  b y  t h e  n o n p a r a m e t r i c  
t e c h n i q u e  of  W i l c o x o n  a n d  W i l c o x  14. 
Results and discussion. T a b l e  1 s h o w s  t h a t  t h e  2 e x p e r i -  
m e n t a l  g r o u p s  c o n s i s t  of  i d e n t i c a l l y  s i m i l a r  a n i m a l s ,  
e x c e p t  t h a t  o n e  g r o u p  w a s  d e f i c i e n t  in  v i t a m i n  A a n d  t h e  
o t h e r  w a s  n o t .  S ince  we  h a v e  i s o l a t e d ,  c h a r a c t e r i z e d  a n d  
q u a n t i t a t e d  c y t o c h r o m e  P - 4 5 0  in ea r l i e r  e x p e r i m e n t s  n - l a ,  
it w a s  n o t  d i f f i c u l t  to  i d e n t i f y  i t  in t h i s  e x p e r i m e n t ,  b u t  t h e  
c y t o c h r o m e  c o u l d  n o t  be  i d e n t i f i e d  in  t h e  c o l o n  p r e p a r a -  
t i o n  u n d e r  t h e  s a m e  c o n d i t i o n s  w h i c h  c h a r a c t e r i z e d  t h e  
c y t o c h r o m e  in  l i ve r  m i c r o s o m a l  p r e p a r a t i o n .  O n  t h e  o t h e r  
h a n d ,  we  d e t e c t e d  a p i g m e n t  w h i c h  b i n d s  to  c a r b o n  
m o n o x i d e  a n d  w h i c h ,  u n l i k e  c y t o c h r o m e  P -450 ,  a b s o r b s  
a t  420 n m  2max. T h i s  m a t e r i a l  is s t i l l  to  be  p u r i f i e d ,  re-  
q u a n t i t a t e d  a n d  c h a r a c t e r i z e d .  U n t i l  t h e n  we  a s s i g n  i t  
p r o v i s i o n a l l y  ' P - 4 2 0 '  (a p i g m e n t  f r o m  co lon  m u c o s a l  p r e -  
p a r a t i o n  w h o s e  a b s o r p t i o n  s p e c t r u m  is 420 n m  w h e n  
b o u n d  w i t h  c a r b o n - m o n o x i d e ) .  W i t h o u t  c a r b o n - m o n o x i d e ,  
t h e  4 2 0 - n m  a b s o r p t i o n  p e a k  w a s  n o t  f o u n d .  T h e  c o n c e n -  
t r a t i o n s  of  P - 4 2 0  a n d  c y t o c h r o m e  P - 4 5 0  a r e  s h o w n  in 
t a b l e  1. T h e  r e s u l t s  ( t ab l e  2) s h o w  t h a t  t h e r e  is no  s ign i -  
f i c a n t  d i f f e r e n c e  in t h e  u n r e a c t e d  ( res idua l )  A F B :  in b o t h  
a n i m a l  g r o u p s .  T h e s e  r e s u l t s  a lso  s h o w  t h a t  t h e  m u c o s a l  
e p i t h e l i a  t i s s u e  of t h e  co lon ,  d e s p i t e  i t s  l a c k  of  c y t o c h r o m e  
P -450 ,  w a s  c a p a b l e  of  m e t a b o l i z i n g  A F B :  in  t h e  2 a n i m a l  
g r o u p s  to  A F R  0, A F Q :  a n d  A F M : .  T h e  d e f i c i e n t  a n i m a l s  
m e t a b o l i z e  m o r e  of  A F B :  to  t h e  c o m p o n e n t  p r o d u c t s  
( A F R  0, A F Q :  a n d  A F M : )  j u d g i n g  f r o m  t h e  a m o u n t  of  
r e s i d u a l  a f l a t o x i n  in  b o t h  r e a c t i o n s ,  t h o u g h  t h e r e  is n o  
s i g n i f i c a n t  d i f f e r e n c e  in t h e s e  v a l u e s .  T h e r e  a r e  s i g n i f i c a n t  
d i f f e r e n c e s  in  r e s p e c t  of  t h e  p r o d u c t s  A F R  o a n d  a c o m -  
p o n e n t  of  u n r e s o l v e d  L o w r y - p o s i t i v e  f l u o r e s c e n t  s p o t s  o n  
t h e  o r ig in .  T h i s  r e s u l t  is r e l a t e d  to  t h e  t i s s u e  c o n c e n t r a t i o n  
of  t h e  u n i d e n t i f i a b l e  p i g m e n t  (P-420)  c o n t e n t  w h i c h  is 
s i g n i f i c a n t l y  h i g h e r  in  d e f i c i e n t  a n i m a l s .  A l t h o u g h  c y t o -  
c h r o m e  P - 4 5 0  is e a s i l y  c o n v e r t e d  to  e y t o c h r o m e  P - 4 2 0 : 5  
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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). 

Effect of~odium, ]0ctanoate on l~ucin~ncorporation into ~pfotein of ifrat~tver~slices and of ~Yoshida~ 
~sctte~epatoma~-~ells ~ 

C. Agos t in i  

Centro Studi Patologia cellulare del C.N.R.,  Istituto di Patologia Generale dell' Universitd di Milano, Via Mangiagalli 31, 
1-20133 Milano (Italy), 22 July  1977 

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. 


