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Blood Prote in  Concentrat ion  in Relat ion to  Vi te l logenes is  in Dysdercus cingulatus  

Blood proteins in the female insects generally increased 
in concentration during the earlier part  of vitello- 
genesis 1-4, and the growing oocytes took up at least 
some of the blood proteins unaltered through the follicle 
epithelium into the oocytes by pinocytosis s, 6 The mecha- 
nism involved in the control of build-up of the blood 
proteins and their entry into oocytes was different in 
different insectsT-L In  most insects the median neuro- 
secretory cells of the brain st imulated synthesis of the 
proteins and their subsequent release into blood, whereas 
the corpus a l la tum facilitated their  entry into the 
oocytes ~, s. x0, n. However, in Leucophaea the corpus alla- 
rum was concerned with both these functions~,% The 
present study was undertaken in an a t tempt  to elucidate 
the mechanism of vitellogenesis in the red cotton bug 
Dysdercus cingulatus. 

Material and methods. Animals were reared in the 
laboratory on soaked cotton seeds and water. Females 
were studied on each day of adult growth for 6 days, 
those at emergence being labelled 0-day-old. Blood from 
females was collected by cutt ing the antennae and its 
protein concentration was studied by the method of 
GORNALL et al. I~ using a Bausch and Lomb Spectronic 20 
spectrophotometer and microcell accessories. Bovine 
serum albumin (Sigma) was used as the standard. The 
protein yolk in the oocytes was studied histochemically 
by staining with Millon's reagent and by mercury brom- 
phenol blue method as described by PEARSE 13. 

Results and discussion. Results of the studies on blood 
proteins are shown in Figure 1. I t  may be seen that  
blood proteins almost doubled on day 2, inspire of which, 
there was no protein yolk in the oocytes of these females 

(Figure 2 a). However, plenty of protein yolk was present 
in oocytes from ovaries of day 3 animals (Figure 2b). 
Yolk deposition continued in day 4 animals also 
(Figure 2c). Evidently,  vitellogenesis took place only 
some t ime after blood proteins considerably increased in 
concentration, as in the desert locust 1. The fact that  by 
day 4, protein concentration in the blood fell to the level 
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Fig. 1. Mean haemolymph protein concentration in g/100 ml blood, 
of 0- to 6-day-old females of Dysdercus cingulatus, bovine serum 
albumin taken as standard. Vertical bars represent standard devia- 
tion of the mean. 

0 l) : '  c) 
Fig. 2. Sections of ovarioles of: a) 2-day-old, b) 3-day-old and e) 4-day-old Dysdercus cingulatus under identical magnification. Millon's 
reaction. No protein yolk in 2-day-old oocytes whereas abundant protein yolk in 3-day-old oocytes, and still more in 4-day-old oocytes. 
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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 .  
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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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