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Liver Phosphol ip ides  after Carbon Tetrachloride 
Intoxicat ion in Rats 

E x t e n s i v e  studies have  indicated tha t  in the livers of 
rats  g iven  carbon  te t rachlor ide  there is an impairment  in 
the  synthesis  of p lasma lipoproteins, resulting in a de- 
creased mobi l iza t ion  of lipids and fa t ty  infil tration ~-s. 

Inves t iga t ions  in our  labora tory  have revealed accumu- 
la t ion in the  l iver  of newly synthesized phosphatide 
dur ing the  ear ly  stages of carbon tetraehloride intoxica- 
tion, followed by  a considerable decrease in the phospho- 
lipid con ten t  wi th in  24 h s. This has been confirmed by 
observat ions  by A~YAR et al.~, who a t t r ibuted the in- 
crease in l iver  lipids {triglycerides) primari ly to an im- 
paired synthesis  of phospholipides, while a decreased 
ox ida t ion  of f a t t y  acids would occur in addit ion in the 
la ter  s tages of the  deve lopment  of fa t ty  liver. 

In  the  present  s tudy,  l iver phospholipides from rats 
g iven carbon  te t rachlor ide  have  been separated by thin- 
layer  ch romatography .  The intoxicat ion was produced by 
force-feeding under  l ight  e ther  anaesthesia a 1 : 1 mixture  
of carbon te t rach lor ide  and mineral  oil at  a dose of 0.5 ml 
of the  mix tu r e  per  100 g body weight. Control rats re- 
ce ived 0.25 ml  of mineral  oil per 100 g body weight. 
40 min  af ter  this,  the  rats  were injected intraperitoneally 
wi th  82p-orthophosphate  (supplied from the Radiochemical 
Centre,  Amersham)  in NaC1 solution, pH  7, and killed 
af ter  40 rain by  cervical  dislocation. Samples of liver 
(approx imate ly  1 g) were homogenized and extracted in 
ch lo roform-methano l  (2:1, v/v) according to FoLcn et 
al. s. The  ext rac ts ,  dried at  45°C under nitrogen, were re- 
suspended in chloroform and fi l tered; suitable samples 
were t aken  for count ing,  l ipid-phosphorus estimation, and 
ch romatograph ic  analysis. Samples from chloroform 
solutions conta in ing  about  2 mg of to ta l  fat were plated 
di rec t ly  on a lumin ium planchets,  dried in air, and the 
r ad ioac t iv i ty  counted.  Lipid phosphorus was determined 
af ter  hydrolys is  as previous ly  described ~. Thin layer chro- 
m a t o g r a p h y  was carried out  on silica gel G plates acti- 
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A chromatogram on silica gel 'G' of phospholipides of rat liver after 
CCI 4 administration. 

r a t e d  at U 0 ° C  for 2 h, with chloroform : m e t h a n o l : w a t e r  
(65:25:4),  using tank  saturat ion conditions. The  spots  
coloured with iodine vapour  (Figure) were circled and the  
silica gel removed from the plate  for count ing  and phos- 
phorus es t imat ion '. 

Counts were made by using an end-window Geiger 
tube  (Tracerlab type  TG-C-2) of window weight  1.6 
mg/cm 2. 

The results presented in the Table demons t ra te  t ha t  as 
early as 80 min after  carbon te t rachlor ide adminis t ra t ion  
s=P-labelled lysolecithin is markedly  increased in l iver  ex-  
tracts, whereas the incorporation of ==p into phosphat id ic  
acid is s trongly diminished. The specific ac t iv i ty  of the  
la t ter  is lowered, which indicates a block in the  synthesis  
of the compound.  The precociously increased incorpora-  
tion of asp into lysolecithin corresponds to the  init ial  s t a g e  
of t ransient ly  increased specific ac t iv i ty  of the  l i v er  
phosphatide s. 

I t  should be ment ioned tha t  mitochondria l  phospho- 
lipase A ac t iv i ty  has been reported to increase in the  f a t t y  
livers produced by hyperlipidic die t  10. 

The prominent  role of phospholipides in main ta in ing  
mitochondrial  function is known 11-11 and the invo lvement  
of early mitochondrial  a l terat ion in the aet iology of the 

Radioactivity of pho~pholipides labelled with np  in rive in livers of 
rats given carbon tetraehloride 

Phospholipide Radioactivity 
Total cpm × 30 per 4 pg of total phos- 
pholipide-P 

Controls CCI 4 fed 

Lysolecithin 735 4- 68 1844 -t- 412 
Sphingomyelin 329 4- 85 513 4- 191 
Lecithin 2867 -}- 741 3145 4- 994 
Cephalin 4077 4- 1063 4451 4- 870 
Phosphatidic acid 134 4- 48 38 4- 22 
Cardiolipin 81 4- 53 41 4- 30 
Total extract 9053 4- 722 11,600 4- 656 

Results are given as means 4- S. I). from eight experiments 
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f a t t y  l ivers  caused  b y  po i son ing  w i t h  c a r b o n  t e t r a c h l o r i d e  
is u n d e r  d i scuss ion  ~,7,13-*L 

Riassunto. Dopo  a v v e l e n a m e n t o  a c u t o  di  r a t t i  con 
CCt 4 s o m m i n i s t r a t o  con  dose  s ingol~ pe r  v i a  ora le  l ' incor -  
poraz ione  in v ivo  di  p3~ nei  fosfolipidi  del l ega to  b a l t e r a t a  
p recocemente .  A 80 ra in  da l la  s o m m i n i s t r a z i o n e  del tos-  
sico si osserva  u n  for te  a u m e n t o  delle P82-1isolecitine, 
m e n t r e  r i su l t a  b locca t a  la s in tes i  di  ac ido fosfat idico.  
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Ontogenetic F a t e  o f  the Neurosecretory Cells in 
the Larval Brain of Sarcophaga ruficornis 

(Fabricius, 1794) (Diptera: Cyclorrhapha) 

Neurosec r e to ry  cells h a v e  been  s t a i n e d  se lec t ive ly  in 
t he  whole  b r a i n  of insects ,  d iverse  i n v e r t e b r a t e s  a n d  ve r t e -  
b r a t e s  b y  a p p l y i n g  d i r ec t l y  to  t h e  b r a i n  t e c h n i q u e s  used 
for r evea l i ng  s u c h  n e u r o n s  in  sec t ions  1. T h e i r  s t u d y  in  s i tn  
in  t h e  b r a i n  of  t h e  p o s t - e m b r y o n i c  d e v e l o p m e n t a l  s tages  
of Sarcophaga ru/icornis disclosed t h e  fa te  of t h e  neu ro -  
s ec re to ry  cells in on togeny .  Th i s  i n f o r m a t i o n ,  b e i n g  pre-  
s en t ed  here ,  is b a s e d  on  a n  e x a m i n a t i o n  of a b o u t  450 
bra ins ,  s t a i n e d  w i t h  C a m e r o n  a n d  Steele ' s  mod i f i c a t i on  of 
G o m o r i ' s  p a r a l d e h y d e - f u c h s i n  t echn ique ,  as a d a p t e d  1, 
a n d  m o u n t e d  in c a n a d a  ba l s am,  e i t h e r  as such  (Figures  1, 
3, 5, 6) or  a f t e r  a p p r o p r i a t e  d i ssec t ions  (Figures  2, 4, 7). 
( F r o m  t h e  b r a i n s  t h e  n e u r a l  lamel la ,  also be ing  PF-pos i -  
t i r e ,  was  a lways  cu t  away. )  I t  was  ver i f ied  on  sect ions ,  in 
t h e  t r an sve r se ,  l o n g i t u d i n a l  a n d  h o r i z o n t a l  p l anes  of a b o u t  
400 b ra ins ,  s t a i n e d  acco rd ing  to  CAMERON a n d  STEELE~. 
The  flesh-flies were  r ea red  a t  28°C ( ~  1°C) a n d  70% R H .  

E a c h  ce rebra l  h e m i s p h e r e  of t h e  b r a i n  of al l  t h e  t h r e e  
l a r v a l  i n s t a r s  c o n t a i n s  four  (1, 2, 3, a n d  4) g roups  of P F -  
pos i t ive  n e u r o s e c r e t o r y  cells, of w h i c h  t h e  d i spos i t ion  in 
t h e  f i r s t - i n s t a r  l a r v a  is s h o w n  in F igu re  1. T h e i r  compar i -  
son  w i t h  t h e  n e u r o s e c r e t o r y  cell g roups  of t he  t h i r d - i n s t a r  
l a r v a  of Lucil ia caesar, in  which  six g roups  a re  p r e s e n t  ~, 
shows t h e  ex i s t ence  of close co r r e spondence  in t h e  topo-  
g r a p h y ,  s t a i n i n g  r e a c t i o n s  a n d  n u m b e r  of n e u r o s e c r e t o r y  
cells c o m p r i s i n g  t h e  g roups  (Table) ,  as  also of  two  dif- 
ferences.  One  d i f ference  is due  to  t h e  a b s e n c e  in  S. ruff- 
cornis l a r v a  of n e u r o s e c r e t o r y  cells in  t h e  locus of t h e  
t r a n s i e n t  g roup  6 of L. caesar l a rva .  The  o t h e r  d i f ference  
s t e m s  f rom t h e  s p l i t t i n g  up  of t h e  c lus te r  of neurosecre -  
t o r y  cells a t  one  locus in to  two g roups  (3 a n d  4), m a i n l y  on  
di f ferences  in  t h e i r  s t a i n i n g  r eac t ions  in t he  d iapaus ing ,  
b u t  n o t  in  t h e  n o n - d i a p a u s i n g ,  l a r v a  of L. caesar ~. But ,  
one  g r o u p  (2) of t i le  t h i r d - i n s t a r  l a r v a  of S. ruficornis, 
w h i c h  deve lops  d i rec t ly ,  co r r e sponds  to  t w o  g roups  
(3 a n d  4) of t h e  n o n - d i a p a u s i n g  l a r v a  of L.  caesar. As t h e  
l a r v a  of S. ru]icornis differs  f rom t h e  d i a p a u s i n g  l a r v a  
on ly  of L.  caesar, as m u c h  as t he  two  t y p e s  of l a r v a e  of t h e  
l a t t e r  fly differ  f rom each  o ther ,  t h i s  d i f fe rence  is nul l i f ied.  

In the photomicrographs neurosecretory cells of groups 1, 3, and 
of both the hemispheres of the brain are distinct ; all ceils of group 
are not evident as their compact arrangement in tiers prevents their 

reproduction at one locus. 

Fig. 1. Brain and ventral ganglion of first-instar larva showing all 
four groups of neurosecretory cells. × 170. 
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