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a c t i v i t y  was va r i ab l e  w i t h  no dif ference be t w een  20 P and  
45 P ra ts .  No C P K  a c t i v i t y  could be  d e m o n s t r a t e d  in t he  
l iver.  

The  d i f fe ren t  d i e t a r y  levels of p r o t e i n  resu l ted  in 
v a r i a t i o n s  in  t he  l iver  ac t iv i t i e s  of L D H ,  G P T  a n d  GOT 
s imi la r  to  those  descr ibed  b y  SCHI~I{E 6. I n  an i m a l s  on  a 
h igh  p ro t e in  diet ,  an  increase  in t he  a c t i v i t y  of t h e  l iver  
t r a n s a m i n a s e s  is p a r t  of a b iochemica l  a d a p t a t i o n  
associa ted  w i t h  increased  a m i n o  acid  me tabo l i sm.  
Likewise,  t he  lower  l iver  a c t i v i t y  of L D H  in these  r a t s  
p r o b a b l y  coincides  w i t h  a decrease  in  t he  u t i l i z a t i on  of 
t he  g lycolyt ic  p a t h w a y .  

A l t h o u g h  t h e  h igh  p r o t e i n  d ie t  i nduced  m u c h  la rger  
increases  in l iver  G P T  t h a n  in l iver  GOT, • dif ferences  
in P G O T  and  P G P T  were of oppos i te  m a g n i t u d e .  This  
m i g h t  be  due  to t h e  v a r y i n g  cel lular  loca t ions  of t he  
enzymes ,  or to  t he i r  d i f fe ren t  p l a s m a  ha l f  lives. 

T h e r e  is a poss ib i l i ty  t h a t  e n z y m e  ac t iv i t i e s  in  o t h e r  
t i ssues  were modi f ied  b y  t he  a m o u n t  of d i e t a r y  pro te in .  
However ,  i t  is l ikely t h a t  t he  h igher  levels of P G O T  and  
P G P T  in t he  45 P r a t s  were r e l a t ed  in pa r t ,  to  t he  h ighe r  
l iver  ac t iv i t i e s  of these  enzymes .  

EGGLESTON a n d  KREBS 11 h a v e  found  2 to 3-fold 
differences  be tween  t h e  l iver  ac t iv i t i e s  of 3 g lycolyt ic  

enzymes  in 4 s t r a ins  of r a t s  (3 W i s t a r  der ived  ; 1 Sprague  
Dawley)  fed t he  same  diet .  Such  a p p a r e n t  in t r ins ic  
s t r a i n  di f ferences  in  e n z y m e  ac t iv i ty ,  t o g e t h e r  w i t h  
v a r i a t i o n s  i nduced  b y  diet ,  could  resu l t  in wide ly  v a r y i n g  
ac t iv i t i es  of m a n y  enzymes  in b o t h  t h e  l iver  a n d  p lasma.  
W e  feel, therefore ,  t h a t  cons iderab le  c au t i on  is w a r r a n t e d  
in  t he  compar i son  of d a t a  on p l a s m a  e n z y m e  ac t iv i t i e s  
o b t a i n e d  in d i f fe ren t  labora tor ies .  

Zusammen/assung. Die Kor r e l a t i on  yon  L e b e r e n z y m e n  
m i t  e n t s p r e c h e n d e n  P l a s m a w e r t e n  wird  d i sku t ie r t .  
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Decreased Synthesis  of 'Secreted' Proteins in Chick 
Treated by Estradiol-17-/3 

A decrease  of--all n o r m a l  s e rum c o m p o n e n t s  accompa-  
ny ing  a s t r i k ing  increase  of l ive r -p roduced  yolk  p ro t e in s  
t akes  place in t h e  l ay ing  hen  or in  b o t h  sexes fol lowing 
t r e a t m e n t  w i t h  es t rogen  ~. Since chick  e m b r y o  l iver  
p r i m a r y  cu l tu res  are able  to  p roduce  and  secrete  in to  
s u r r o u n d i n g  m e d i u m  b o t h  s e rum pro te ins  2 and,  a f te r  
estradiol-17-/5 s t imu la t i on ,  a yo lk  p ro te in ,  p h o s v i t i n  3, we 
h a v e  e x a m i n e d  w h e t h e r  a s imi la r  effect  can  be obse rved  
in vi t ro .  W e  h a v e  the re fore  s tud ied  t he  syn thes i s  of t o t a l  
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' secre ted '  p ro te ins  b y  t he  estradiol-17-fi  t r e a t e d  l iver  
cells a f te r  42 h a n d  66 h in v i t ro  i.e. d u r i n g  t he  per iod  of 
p h o s v i t i n  syn thes i s  i n d u c t i o n  a. 14-day-old chick  e m b r y o  
l iver  cu l tures  are pe r fo rmed  as p rev ious ly  descr ibed 3. 
Tes t  cu l tu res  are suppl ied  w i t h  n u t r i e n t  c o n t a i n i n g  500 7 
of es t rad ioL17-$  (Merck; 50 y/gl dissolved in  p ropy l ene  
glycol) for 18 h. Media  are t h e n  replaced  a n d  2 indepen-  
den t  sets  of e x p e r i m e n t s  are car r ied  out .  I n  the  f irst  
e x p e r i m e n t  b o t h  cont ro l  a n d  h o r m o n e  t r e a t e d  cu l tu res  
are suppl ied  w i t h  t he  n u t r i e n t  c o n t a i n i n g  10 i~Ci/culture 
of L-(aI-I)leucine (New E n g l a n d  Nuc lea r  Corpora t ion ;  
specific a c t i v i t y  38.58 Ci /mmole) ;  in t h e  second one w i t h  
the  n u t r i e n t  c o n t a i n i n g  1 bLCi/culture of L-(14C) ser ine 
(New E n g l a n d  Nuc lea r  Corpora t ion ;  specific a c t i v i t y  
0.154 Ci/mmole) .  Af te r  col lec t ion a n d  cen t r i fuga t ion  
(50 g/lO min) cu l tu re  med ia  are p r e c i p i t a t e d  b y  10% 
t r i ch loroaee t ic  acid, washed  twice  w i t h  5 % TCA, m e t h a -  
no l -e thy l i c  e the r  (1/1, v /v)  and  e ther .  P rec ip i t a t e s  are 
t h e n  dissolved in a b o u t  1 ml  of a p ro t e in  solubi l izer  
(soluene, P a c k a r d  I n s t r u m e n t  Co. Inc.)  a n d  mixed  w i t h  
10 ml  of spec t ra f lu0r  P P O - P O P O P  sc in t i l l a t ion  fluid 
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Effect of the administration of estradiol-17-/~ on the incorporation 
of aH Ieucine (A) and I4C serine (B) into the total secreted proteins 
in theliver cultures. Each point represents the mean of determinations 
of 3 cultures; the vertical bars indicate the minimum and maximum 
values observed. 0 represents the experimental starting point 
(24 h after plating) dotted arrow the moment of estradioI-17-/~ ad- 
ministration and solid line the moment ot hormone removal. 
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(Rad iochemica l  Centre,  Amersham) .  The  r a d i o a c t i v i t y  is 
coun t ed  in a P a c k a r d  sc in t i l l a t ion  coun te r  3320 for 10 rain.  

Resu l t s  are recorded  in  t he  Figure.  L i v e r  ceils in  v i t ro  
p roduce  de novo  and  secrete p ro t e in s  w i t h  increas ing  
i n t e n s i t y  in  the  e x a m i n e d  per iod  as d e m o n s t r a t e d  b y  t he  
va lues  of label led amino-ac ids  i nco rpo ra t i on  in to  p ro te ins  
recovered  f rom the  n u t r i e n t  media .  A r e m a r k a b l e  decl ine  
of r a d i o a c t i v i t y  is de tec ted  in t he  p ro t e in s  i so la ted  f rom 
the  estradiol-17-fi  t r e a t e d  cu l tu res  media .  I n  add i t ion ,  
t he  ~4C serine i n c o r p o r a t i o n  is af fected to  a lesser e x t e n t  
(55.8% of con t ro l  va lues  a f te r  42 h a n d  70.9% af te r  66 h) 
t h a n  t he  8IK leueine one (49.6 % af te r  42 h and  63.9% 

af te r  66 h). This  fac t  could be  exp la ined  w i th  the  syn the -  
sis in  t r e a t e d  cells of p h o s v i t i n  wh ich  con ta ins  approx i -  
m a t e l y  30% b y  we igh t  of ser ine 4. 

Our  d a t a  i nd i ca t e  t h a t  a cor re la t ion  be tween  the  l iver  
yo lk  p ro te ins  syn thes i s  s t i m u l a t i o n  and  the  o the r  p ro te ins  
decreased p r o d u c t i o n  is p re sen t  also in v i t ro .  Researches  
are now in progress  on t he  m e c h a n i s m  of th i s  effect  5. 

Riassunto. Cul ture  p r imar i e  di fegato embr iona l e  di 
polio i n d o t t e  a s in te t i zza re  fosv i t i na  con  s t imolo  ormonico  
p roducono  in minore  q u a n t i t s  le a l t re  pro te ine .  
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Carboxyl ic  Acids  as Carbon Sources  for Af latoxin  

A cor re la t ion  be t w een  free f a t t y  acid c o n c e n t r a t i o n  
a n d  a f l a tox in  p r o d u c t i o n  ha s  been  r epo r t ed  du r ing  t he  
g r o w t h  of Aspergillus s t r a in s  on  g r o u n d n u t s .  Af la tox in  
p r o d u c t i o n  s t a r t e d  on ly  a f te r  t he  free f a t t y  acids rose to a 
c e r t a i n  level  1. The re  is t h u s  a poss ib i l i ty  of f a t t y  acids 
be ing  ut i l ized as c a r b o n  sources for a f l a tox in  p roduc t ion .  
I n  t he  p r e s e n t  s tudy ,  t he  ab i l i t y  of d i f fe ren t  f a t t y  acids, 
as well  as o the r  ca rboxyl ic  acids, to  ac t  as c a r b o n  sources 
for a f l a t o x i n  p r o d u c t i o n  has  been  i n v e s t i g a t e d  us ing  a 
s y n t h e t i c  m e d i u m  deve loped  in th i s  l abo ra to ry .  

Materials and methods. Aspergillus parasiticus s t r a i n  
N R R L  3240 used in t he  p r e s e n t  s t u d y  was o b t a i n e d  f rom 
N o r t h e r n  Reg iona l  Resea rch  L a b o r a t o r y ,  Peoria ,  I l l inois ,  
USA.  A spore  suspens ion  in doub le  d is t i l led  w a t e r  was  
p r e p a r e d  f rom 5- to  6-day-old  cu l tu res  on glucose- 
p e p t o n e - a g a r  and  equa l ly  d i s t r i bu t ed  to f ive 500 ml  
E r l e n m e y e r  f lasks  c o n t a i n i n g  100 ml  of s ter i le  m e d i u m  
per  flask. The  s y n t h e t i c  m e d i u m  (SLS m ed i um )  h a d  
t he  fol lowing compos i t i on  : Sucrose 85 g ; a spa rag ine  10 g ; 
a m m o n i u m  s u l p h a t e  3.5 g; KH~PO 4 10 g; MgSO 4 • 7H~O 
2 g; CaCI~ • 2H~O 75 rag;  ZnSO4 • 7H20  10 rag;  MnCt 2 • 
4H20  5 rag;  FeSO4 • 7H20 2 mg;  a m m o n i u m  m o l y b d a t e  • 
4H20  2 m g  a n d  Na~B~O7 2 m g  m a d e  up  to 1 1 in double  
d is t i l led  water .  The  p H  of t h e  m e d i u m  was a d j u s t e d  
to  4.5 w i t h  HC1. A. parasiticus was g rown a t  26 4- 1~ 

Product ion  

for 8 days  on  a r o t a r y  shake r  in  t h e  presence  of d i f fe ren t  
ca rboxy l i c  acids wh ich  replaced  sucrose f rom SLS m e d i u m  
on e q u i v a l e n t  c a r b o n  (C) basis.  Sucrose p r e sen t  in t he  SLS 
m e d i u m  rep resen t s  35.8 g carbon/1. S imi la r  e x p e r i m e n t s  
were also car r ied  ou t  b y  r educ ing  t he  ca rboxyl ic  acid 
level to  p rov ide  8.95 g carbon/1. I n  a n o t h e r  expe r imen t s ,  
sucrose  was k e p t  a t  8.95 g carbon/1 a n d  d i f fe ren t  carbo-  
xyl ic  acids were added  as s u p p l e m e n t s  to  p rov ide  8.95 g 
a d d i t i o n a l  carbon/1. Inso lub le  ca rboxyl ic  acids were left  
as f ine suspensions .  The  p H  of t he  m e d i u m  was ad ju s t ed  
to  4.5 before  s ter i l iza t ion .  

On t he  8th  day  of t he  growth ,  t h e  m y c e l i u m  a n d  m e d i u m  
were separa ted ,  and  d ry  we igh t s  of t he  m y c e l i u m  de- 
t e rmined .  Af l a tox ins  f rom b o t h  m e d i u m  a n d  m y c e l i u m  
were e x t r a c t e d  w i t h  ch lo roform a n d  s epa ra t ed  b y  t h i n  
l ayer  c h r o m a t o g r a p h y  on silica gel G us ing  2% m e t h a n o l  
in  ch loroform.  T h e y  were e lu ted  w i t h  m e t h a n o l  and  
e s t i m a t e d  b y  s p e c t r o p h o t o m e t r y  us ing  e x t i n c t i o n  coef- 
f ic ients  r epo r t ed  b y  NAt~N~u and  NZSmTT~. Since t he  
a m o u n t s  of a f l a tox ins  I32 and  Ge were v e r y  low, a f l a tox ins  

1 U. L. DIENER and N. D. DAvis, .J. Am. Oil Chem. Soc. d4, 259 
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Table I. Effect of different carboxylic acids on aflatoxin production 

Carbon source Mycelial dry weight 
(g/100 ml medium) 

Aflatoxins (mg/100 ml medium) 

In medium In mycelium Total 

B G B G 

Sucrose 2.8 3.5 1.4 15.0 3.6 23.5 
Sebaeic acid 0.1 0.1 0.1 0 0 0.2 
Laurie acid s 2.3 6.7 9.2 3.8 4.8 24.5 
Myristic acid ~ 2.0 2.4 7.0 0.5 0.9 10.8 
Palmitic acid" 1.5 0.4 0.3 0.4 0 1.1 
Stearie acid 2.8 2.1 3.1 0.7 1.9 7.8 
Oleic acid 1.9 1.6 0.8 1.2 0.7 4.3 
Behenic acid ~ 0.5 0.1 0.1 0.i 0 0.3 

" A part of the carboxylic acid was left unutilized after 8 days growth. Carbon sources were provided at a Ievel of 35.8 g carbon/1 medium. 


