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of d a y  1 showed  t h a t  a l l  t h e  excess p ro t e in s  were a p p a r -  
e n t l y  u t i l ized  b y  t he  g rowing  oocytes .  I n s p i t e  of low 
b lood  p r o t e i n  c o n c e n t r a t i o n ,  v i te l logenes is  c o n t i n u e d  on  
d a y  4. Vi te l logenes is  fa i led to  occur  t i l l  d a y  2 no t  because  
of t h e  absence  of a n y  v i te l logenic  p ro t e in s  in  t h e  blood.  
T h u s  i t  a p p e a r e d  t h a t  p r o t e i n  bu i l d -up  in t h e  b lood  o n  
t h e  one  h a n d ,  a n d  i ts  depos i t i on  as  yo lk  in t h e  oocy tes  
on  t h e  o ther ,  were  con t ro l l ed  b y  2 fac to rs  in  Dysdercus 
cingulatus: t h e  f o r m e r  p r o b a b l y  b y  n e u r o s e c r e t i o n  f rom 
t h e  b r a i n  a n d  t h e  l a t t e r  b y  t h e  co rpus  a l l a t u m  ho rmone ,  
as  in  Schistocerca ~, s, ~o, n. 

Zusammen/assung. Nachweis ,  dass  B l u t p r o t e i n e  bet  de r  
V~anze Dysdercus cinguZatus die K o n z e n t r a t i o n  a m  2. Tag  
n a c h  de r  E i a b s t o s s u n g  ve rdoppe ln ,  o h n e  dass  Eiweiss -  
d o t t e r  in  den  O o z y t e n  a u f t r i t t .  

M. JALAJA a n d  V. K. K. PRABHU 14 

Department o/Zoology, tCerala University, 
Kariavattom, Trivandrum (India), 10 July 1970, 

Microsomal  Phosphol ipid Biosynthes is  after Phenobarbital  Administrat ion 

H y p e r t r o p h y  of t he  endop l a s m i c  s m o o t h  m e m b r a n e s  
in t he  h e p a t o c y t e  is a c o m m o n  response  to  t h e  micro-  
soma l  e n z y m e  i n d u c t i o n  a f t e r  a d m i n i s t r a t i o n  of a large  
n u m b e r  of d rugs  a n d  pes t ic ides  1, ~. 

T h e  m e c h a n i s m  of t h e  p h o s p h o l i p i d - r i c h  l i pop r o t e in  
m a t r i x  o v e r g r o w t h  is unc lear .  P r e v i o u s  r e p o r t s  on  t h e  
m i c r o s o m a l  p h o s p h o l i p i d  syn thes i s ,  a n  i n d i c a t o r  of t h e  
l i p o p r o t e i n  t u r n o v e r ,  are  conf l ic t ing .  ORREN1US e t  a l ) ,  4 
f o u n d  a n  inc rease  of p h o s p h o l i p i d  s y n t h e s i s  in  t h e  l iver  
m i c r o s o m a l  m e m b r a n e s  of r a t s  t r e a t e d  w i t h  p h e n o b a r b i t a l .  
Us ing  t h e  s a m e  3~P-labell ing t echn ique .  HOLTZMAN et  
al.  5 r e c e n t l y  d rew t h e  conc lus ion  t h a t  a f t e r  p h e n o b a r b i t a l  
t r e a t m e n t  t h e  s y n t h e s i s  of m e m b r a n e  p h o s p h o l i p i d s  is 
n o t  inc reased  a n d  t h u s  t h e  m e m b r a n e  h y p e r t r o p h y  is 
due  to  a s lower  c a t abo l i s m .  I t  is d i f f icul t  to  se t t l e  t he  
p r o b l e m  b e c a u s e  t h e  labe l  of t i s sue  p h o s p h o l i p i d  in v ivo  
a f t e r  a pu lse  of r a d i o p h o s p h o r u s  measu re s  on ly  t h e  com- 
p le te  s y n t h e s i s  of p hos phoH p i d  molecules  f rom t h e  
t e r m i n a l  p h o s p h a t e  g roup  of A T P  a n d  t h e  1,2-diglyce-  
r ide  s . Two  o t h e r  m e t a b o l i c  p a t h w a y s ,  conve r s ion  of 
l y sophospho l ip id s  to  p h o s p h o l i p i d s  7 a n d  t h e  l ec i th in  
s y n t h e s i s  b y  success ive  m e t h y l a t i o n s  of p h o s p h a t i d y l  
e t h a n o l a m i n e  s a re  n o t  e v a l u a t e d  b y  t h e  ~2p p h o s p h a t e  
i nco rpo ra t i on .  These  t w o  p a t h w a y s  are  ac t ive  in  t h e  
e n d o p l a s m i c  r e t i cu lum.  

The  p r e sen t  e x p e r i m e n t  s tud ie s  t h e  b e h a v i o u r  of t h e s e  
d i f f e ren t  p a t h w a y s  in  t h e  r a t  l ive r  m i c r o s o m e s  b y  
s i m u l t a n e o u s  l abe l l ing  w i t h  3~P-phospha te  a n d  ~4C-fatty 
ac id  a f t e r  a s ingle  a d m i n i s t r a t i o n  of p h e n o b a r b i t a l .  

Material and methods. 12 m a l e  Sp r ague  D a w l e y  r a t s  
(Charles  R ive r ,  C.D.), 200-210 g b o d y  weight ,  were  g iven  
80 m g / k g  of p h e n o b a r b i t a l  (Merck) i.p. Con t ro l s  rece ived  
1 m l  of sal ine.  All  t h e  a n i m a l s  were  f a s t ed  a n d  a l lowed to  
d r i n k  20% (W/V)  glucose  for  24 h. A f t e r  t h a t  t i m e  each  
a n i m a l  rece ived  i.v. 0.5 mc  of *~P-phosphate ,  spec. ac t .  : 
20 ~ci /ag a n d  2 ~ci of x4C-palmitic acid,  spec. ac t . :  
50 m c i / m M  (C.E.A. Saclay,  France) .  R a t s  were  exsan-  
g u i n a t e d  1 h l a t e r  u n d e r  s l igh t  e t h e r  anes thes i a .  Blood  
was  col lected on  h e p a r i n e  a n d  cen t r i fuged  in  t h e  cold. 
L ivers  were  r ap id ly  scissed, b l o t t e d  a n d  weighed.  1 g of 
t i ssue  was homogene ized  w i t h  10 m l  of chi l led  5% t r i -  
ch loroace t ic  acid. Af te r  cen t r i fuga t ion ,  so luble  phos-  

phorus~  a n d  r a d i o a c t i v i t y  were m e a s u r e d  in t h e  super -  
n a t a n t .  A l i q u o t s  were used for  P d e t e r m i n a t i o n  9 a n d  
r a d i o a c t i v i t y  coun t ing .  Mic rosomal  m e m b r a n e s  were 
i so la ted  10 a n d  a l i quo t s  were  used for  a n i l i n h y d r o x y l a s e  x0 
a n d  p r o t e i n  :1 d e t e r m i n a t i o n s .  L ip ids  were  e x t r a c t e d  b y  
t h e  FOLCH'S t echn ic  n a n d  l ip id  p h o s p h o r u s  was  meas -  
u r e d  ~. 

P h o s p h o t i p i d s  were  s e p a r a t e d  b y  t h i n  l aye r  chro-  
m a t o g r a p h y  (Sil icaget  G Merck).  T h e  spo t s  of i n d i v i d u a l  
p h o s p h o l i p i d s  m a r k e d  a f t e r  exposu re  to  iod ine  v a p o u r s  
were  s c raped  off i n t o  c o u n t i n g  vials .  A f t e r  10 ra in  a t  
100°C in  t h e  oven,  t h e  v i a l s  were  dr ied  u n d e r  v a c u u m ,  
t h e n  1 0 m l  of s c in t i l l a t i ng  so lu t ion  (Toluene.  P P O ,  
P O P O P )  were  a d d e d ;  t h e  14C a n d  ~2p r a d i o a c t i v i t y  was  
c o u n t e d  3 h l a t e r  in  a M a r k  I I  s p e c t r o m e t e r  (Nuc lear  
Chicago) in  c h a n n e l s  se t  up  for  32p a n d  14C respec t ive ly .  

Results and discussion. Af te r  a s ingle  p h e n o b a r b i t a l  
dose t he  p r o t e i n  a n d  t he  t o t a l  p h o s p h o l i p i d  c o n t e n t s  o f  
t he  m i c r o s o m a l  f r ac t ion  were inc reased  (Figure  1). F u r t h e r -  
more  an i l in  h y d r o x y l a s e  a c t i v i t y  increases  in  acco rdance  
w i t h  p r ev ious  o b s e r v a t i o n s  ~. R e p e a t e d  a d m i n i s t r a t i o n s  
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of t h e  d rug  g r a d u a l l y  e n h a n c e  b o t h  t h e  a n i l i n  h y d r o x y -  
lase a c t i v i t y  a n d  t h e  m i c r o s o m a l  p r o t e i n  a n d  p h o s p h o -  
l ip id  con ten t s .  

As  F i g u r e  2 shows t h e  r a d i o a c t i v i t y  i n c o r p o r a t e d  i n to  
m i c r o s o m a l  p h o s p h o l i p i d s  expressed  in d p m  p e r  ~g of 
m i c r o s o m a l  p r o t e i n  is inc reased  b o t h  for  3~p a n d  z4C 
sugges t ing  a n  overa l l  increase  of t h e  m e m b r a n e  p h o s p h o -  
l ip id  s y n t h e s i s  as p rev ious  r epo r t s  i n d i c a t e d  3,4. Moreover ,  
t he  specif ic  a c t i v i t y  of p h o s p h o l i p i d s  ( d p m / ~ g  of P) 
s ign i f i can t ly  increases  in  t h e  t r e a t e d  a n i m a l s  (Table  I). 
P h e n o b a r b i t a l  a d m i n i s t r a t i o n  modi f ies  t he  p h o s p h a t e  
pool  for  some u n k n o w n  reason.  T h u s  t he  specif ic  a c t i v i t y  
of i n t r ace l l u l a r  p h o s p h a t e  is h ighe r  in  t h e  d r u g - t r e a t e d  
g r o u p  t h a n  in t he  cont ro l s .  So t h e  r e l a t i ve  specif ic  
a c t i v i t y ,  i.e. t h e  r a t i o  of spec i f ic  a c t i v i t y  of p h o s p h o l i p i d s  
to  t h e  specif ic  a c t i v i t y  of i n t r a c e l l u l a r  p h o s p h a t e ,  is 
i den t i ca l  in  b o t h  groups .  O b v i o u s l y  t h e  s y n t h e s i s  r a t e  
of t h e  t o t a l  m i c r o s o m a l  p h o s p h o l i p i d s  t h r o u g h  t he  
KENNEDY'S p a t h w a y  ~ is n o t  inc reased  u n d e r  p h e n o -  
b a r b i t a l  t r e a t m e n t .  T h e  s ame  conc lus ion  has  been  d r a w n  
for l ec i th in  a n d  p h o s p h a t i d y l e t h a n o l a m i n e ,  t h e  2 m a j o r  
p h o s p h o l i p i d s  in  t h e  endop l a s m i c  m e m b r a n e s .  

I f  t h e  cycle~: 
Acyl CoA 

lysophospholipid :, • phospholipid 

F a t t y  acid 

h a d  been  e n h a n c e d ,  more  z4C p a l m i t i c  ac id  shou ld  h a v e  
been  i n c o r p o r a t e d  i n t o  t h e  m i c r o s o m a l  phospho l ip id .  
H o w e v e r  t h i s  is n o t  t h e  case,  so we can  r e a s o n a b l y  con-  
clude, s ince  14C p a l m i t a t e  u p t a k e  b y  t h e  l iver  a n d  t h e  
specif ic  a c t i v i t y  of t he  h o m o g e n a t e  ~4C p a l m i t i c  acid are 
n o t  d i f f e ren t  f r o m  t h e  cont ro ls ,  t h a t  t he  L a n d ' s  p a t h w a y  
is n o t  mod i f i ed  b y  t h e  d rug  t r e a t m e n t .  

T h e  conve r s ion  of p h o s p h a t i d y l e t h a n o l a m i n e  in to  
l ec i th in  8 c a n n o t  be  d i rec t ly  e s t i m a t e d  w i t h  our  l abe l l ing  
t echn iques .  N e v e r t h e l e s s  we can  t a k e  i n to  a c c o u n t  t h a t ,  
t h o u g h  t h e  c o n c e n t r a t i o n  of b o t h  p h o s p h o l i p i d s  is in-  
c reased  in t h e  m i c r o s o m e s  of p h e n o b a r b i t a l  t r e a t e d  ra ts ,  
r e l a t i v e l y  m o r e  l abe l  c a n  b e  r ecove red  in  t h e  p h o s p h a -  
t i d y l e t h a n o l a m i n e  f rom p h e n o b a r b i t a l  g roup  (da t a  no t  
shown)  sugges t ing  t h a t  i ts  c o n v e r s i o n  in to  l ec i th in  m a y  
h a v e  been  slown. 

F i n a l l y  t he  p l a s m a  p h o s p h o l i p i d s  a re  labe l led  to a 
lesser  e x t e n t  in  t he  p h e n o b a r b i t a l  t r e a t e d  r a t s  (Tab le  II) .  
Cor rec t ion  of t he  p h o s p h o l i p i d s  specif ic  a c t i v i t y  for  t he  
specif ic  a c t i v i t y  of t h e  ~2p inorgan ic  p recu r so r  gives 
s h a r p e r  resul ts ,  i n d i c a t i n g  t h a t  t h e  s y n t h e s i s  r a t e  or t h e  
re lease  of p l a s m a  p h o s p h o l i p i d s  is decreased.  T h e  s l i gh t  
increase  in t h e  c o n c e n t r a t i o n  sugges ts  t h a t  t h e  p l a s m a  
p h o s p h o l i p i d  c a t a b o l i s m  was  s lown d o w n  in  t h e  d rug -  
t r e a t e d  ra ts .  

I n  conc lus ion  ou r  resu l t s  s u p p o r t  t he  v iew t h a t  d rug-  
i n d u c e d  e n d o p l a s m i c  m e m b r a n e s  h y p e r t r o p h y  is pro-  
m o t e d  b y  a n  i n h i b i t i o n  of t he  l iver  p h o s p h o l i p i d  ca t abo -  
l i sm more  t h a n  in a n  e n h a n c e d  syn thes i s .  F u r t h e r m o r e  our  

Table I. Incorporation of s~P-radioactivity in the microsomal phos- 
photipids and in the liver acid-soluble phosphorus 

Phospholipids P. acid- S. activity PL × 103 
specific soluble S. activity P. ae. sol. 
activity specific 
(dpm/~g of P.) activity 

(dpm/~tg of P.) 

Control 787 :t: 62 23,800 33.1 

Phenobarbital 1,061 4- 87 30,600 33.7 

Mean 4- S.D. of 12 rats per group. 

Ph P~ PI1 

l * I A, ilin-0H-as~ 

_ 200 I- J Pn0~n01ipi0s 

OO . . . . .  Z~ 48 ?Z I1 

Fig. 1. Effect of repeated injections of phenobarbital (80 mg/kg) 
on the liver microsomal protein, phospholipids and anilinhydroxylase 
activity. Average values of 8 to 12 rats per group. 

I 1''°°, . 

C Pn C Ph 

Fig. 2. Incorporation of ~*P-phosphate and z~C-palmitie acid in the 
mierosomal phospholipid, Average values of 12 rats per group. 
Phospholipid radioactivity is expressed in dpm per [~g of microsomal 
protein. 

Table II. Incorporation of s'~P-radioactivity in the plasma phospholipids 

Lipid P 3~P-radioactivity P lipid S.A. S. activity of plasma PL × 10 4 
([xg/ml) dpm/ml plasma dpm/~g of P. S. activity of liver P. acid sol. 

Control 87 :t: 5 2,980 ± 154 34.3 ~ 4 14.9 
Phenobarbital 97 4- 7 2,305 ± 180 19.1 :t: 5 6.2 

Mean -I- S.D. of 12 rats per group. 
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d a t a  i n d i c a t e  t h a t  p l a s m a  p h o s p h o l i p i d s  t u r n o v e r  is also 
r e t a r d e d .  

Af te r  t h e s e  e x p e r i m e n t s  were  comple ted ,  a p a p e r  
f r o m  S~EI~ a n d  STEIN ~a showed  d i rec t  e x p e r i m e n t a l  
ev idence  t h a t  m i c r o s o m a l  p h o s p h o l i p a s e  a c t i v i t y  is de- 
p ressed  in  t h e  r a t  l i ve r  a f t e r  p h e n o b a r b i t a l  t r e a t m e n t ,  
c o n f i r m i n g  t he  d a t a  of t u r n o v e r  r a t e  of HOLTZMA~ ~ a n d  
ou r  o w n  resul ts ,  in t he  sense  of a decrease  in  t h e  phospho -  
l ip id  e a t a b o l i s m  ~. 

n ' e s t  pa s  le r 6 s u l t a t  d ' u n e  a u g m e n t a t i o n  de l eu r  bio-  
s y n t h b s e  et  s emble  6tre  la  consequence  d ' u n  ra len t i s se -  
m e n t  du  ca t abo l i sme .  

R.  INFANTE, D. PETIT, 
J.  POLONOVSKI a n d  J.  CAROLI 

Unitd n ° 9 de l' I . N . S . E . R . M .  and Laboratoire de Biochimie, 
Facultd de Mddecine Saint -A ntoine, Paris  X I I e  (France), 
~8 December 1970. 

Rdsumd. Apr6s  a d m i n i s t r a t i o n  de p h 6 n o b a r b i t a t  chez  
le r a t  le r e n o u v e l l e m e n t  des  phos pho l i p i de s  m i c r o s o m i a u x  
6tudi6s p a r  d o u b l e  m a r q u a g e  14C-~2P n ' e s t  pa s  a u g m e n t 6  
a lors  que  cetui des  phos pho l i p i de s  p l a s m a t i q u e s  es t  
ra lent i .  L ' h y p e r t r o p h i e  des  m e m b r a n e s  e n d o p l a s m i q u e s  

~3 y. STEIN and O. STEIN, Israel J. reed. Sci. 5, 985 (1969). 
14 This work has been subsidized for the purchase of radiochemieals 

by a grant from the Commissariat ~ l'Energie Atomique (France). 
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have kindly made the enzymatic determination. Misses C. RE¥ 
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Mechanism of Action of Bose imyc in  

B o s e i m y c i n  i, ~, a new  s t r ep t o t h r i c i n - l i ke  an t ib io t i c ,  was  
i so la ted  f rom cu l t u r e  b r o t h  of a n  u n i d e n t i f i e d  Strepto- 
myces sp  Ace 569. I t  is e f fec t ive  aga i n s t  a n u m b e r  of 
g r a m  pos i t ive  a n d  g ra in  n e g a t i v e  bac te r i a ,  fungi  a n d  
y e a s t  in  v i t ro .  The  m e c h a n i s m  of ac t ion  of bose imyc in ,  
i n v e s t i g a t e d  w i t h  Bacillus subtilis, is r e p o r t e d  here.  

Experimental.  A ster i le  aqueous  so lu t ion  of b o s e i m y c i n  
h y d r o c h l o r i d e  was  o b t a i n e d  b y  m e m b r a n e  f i l t r a t ion .  
N u t r i e n t  m e d i u m  c o n t a i n i n g  b a c t o  pep tone ,  5 g/I; beef  
e x t r a c t  (Difco) 10 g/1 a n d  NaC1, 5 g/1 in  d i s t i l l ed  w~te r  
was  u sed  in  a l l  g r o w t h  e x p e r i m e n t s  e x c e p t i n g  t h o s e  w i t h  
r a d i o a c t i v e  precursors ,  w h e n  a s e m i s y n t h e t i c  m e d i u m  
c o n t a i n i n g  pep tone ,  2.5 g/ l ;  NaC1, 5 g/1 a n d  glucose  5 g/1 
in  d i s t i l l ed  w a t e r  was  used.  T h e  p H  of t h e  m e d i a  was  
m a i n t a i n e d  a t  7.4 before  s te r i l i sa t ion .  

F o r  g r o w t h  s tudies ,  t h e  cu l tu re  g rown o v e r n i g h t  was  
d i l u t e d  20-fold w i t h  f r e sh  m ed i um .  L iqu id  cu l tu re s  were  
i n c u b a t e d  a t  37 °C b y  ag i t a t ion .  T h e  cells were  h a r v e s t e d  
in  l o g a r i t h m i c  g r o w t h  p h a s e  ( tu rb id i ty ,  0.5 a t  600 nm) ,  
cen t r i fuged  be low 4°C, w a s h e d  twice  w i t h  0 . 0 5 M  phos-  
p h a t e  buf fe r  a n d  r e s u s p e n d e d  in  l iqu id  m e d i u m .  T h e  
cells were  i n c u b a t e d  for  90 ra in  in  t h e  m e d i u m  pr io r  to  
a n t i b i o t i c  add i t ion .  A b s o r b a n c y  was m e a s u r e d  a t  600 n m  
w i t h  a Bosch  a n d  L o m b  Spec t ron ic  co lor imeter .  V iab le  
cell c o u n t s  were  o b t a i n e d  b y  use of a s p r e a d i n g  p l a t e  
m e t h o d  on  n u t r i e n t  agar .  

Nucle ic  acids a n d  p r o t e i n  s y n t h e s e s  were d e t e r m i n e d  
on  10 m l  a l iquo t s  r e m o v e d  a t  r equ i r ed  in t e rva l s .  D N A ,  
R N A  and  p ro t e in  f r ac t ions  were o b t a i n e d  a f t e r  a modi f i ed  
SCHMIDT-THANHAUSSER 3 m e t h o d  a n d  e s t i m a t e d  colori-  
m e t r i c a l l y  b y  s t a n d a r d  d i p b e n y l a m i n e  4, orc inol  5 a n d  
LOWRY'S ~ m e t h o d s  respec t ive ly .  

Cells a t  ea r ly  l o g a r i t h m i c  p h a s e  were  used  for  t h e  
i n c o r p o r a t i o n  of l*C-lencine a n d  ca r r i e r  free a2P-phos- 
phor i c  ac id  as  p recurso r s  for  t h e  s y n t h e s e s  of ce l lu lar  
p r o t e i n  a n d  nucle ic  acids.  A l i q u o t s  were  t a k e n  a t  in te r -  
va l s  a n d  t h e  r eac t i on  was s t o p p e d  w i t h  ice-cold 5 %  
perch lo r ic  acid.  T h e  p r o t e i n  a n d  nucle ic  acids were  
f r a c t i o n a t e d  as  a b o v e  a n d  t h e  r a t e  of i n c o r p o r a t i o n  was  
expressed  as c p m  p e r  mI  of t h e  s u s p e n d e d  cu l tu re .  

Results and discussion. T h e  effec t  of b o s e i m y c i n  o n  
g rowth  a n d  m a c r o m o t e c u l a r  s y n t h e s e s  of B.  subtilis are  
shown  in F igures  1 a n d  2. I n  t h e  p resence  of 0.2 ~g /ml  
of t he  an t ib io t i c ,  t h e  t u r b i d i t y  of t h e  cu l t u r e  c o n t i n u e d  
to  increase  b u t  a t  a s l igh t ly  lower  r a t e  t h a n  t h a t  of t h e  
cont ro l .  Macromolecu la r  s y n t h e s e s  pa ra l l e led  to  t h e  
g r o w t h  of bac te r i a .  On t h e  o t h e r  h a n d ,  a n  i m m e d i a t e  

cessa t ion  of bac t e r i a l  g r o w t h  was  o b s e r v e d  a f t e r  t h e  
a d d i t i o n  of t he  a n t i b i o t i c  a t  2 ~g/ml.  P r o t e i n  s y n t h e s i s  
was  c o n c u r r e n t l y  i nh ib i t ed ,  w h i c h  could  be  co r re l a t ed  
w i t h  t h e  g r o w t h  inh ib i t i on .  D N A  a n d  R N A  s y n t h e s e s  
were  level led  off c o m p a r a t i v e l y  a t  a l a t e r  s tage.  S imi la r  
r e su l t s  were o b s e r v e d  in  a n o t h e r  se t  of e x p e r i m e n t s  whe re  
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Fig. I. Effect of boseimycin on the growth of B. subtilis. Boseimycin 
was added after 90 rain of incubation raider agitation. The dotted 
and solid lines represent changes in the viable, cell counts and 
optical density respectively. 
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