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Fig. 1. Horizontal section of the thoracic ganglion of Potamon mag- 
num magnum (Pretzman) showing giant cell. n = nucleus; s - se- 

cretory droplet, GSmSri. 

Fig. 2. Horizontal section of the thoracic ganglion of Potamon mag- 
num magnum (Pretzman) showing giant cell in secretory phase. 

n = nucleus; s - secretory droplet; v = vacuole, GSmSri. 

granules which  appear  in the  v ic in i ty  of the  modif ied 
nucleus spread  over  the  ent i re  cy toplasm.  Many  small  
vacuoles conta in ing  the  neurosecre to ry  subs tance  appear  
in the  cy top la sm and la ter  migra te  t owards  the  pe r iphe ry  
of the  cell. Dur ing  these  secre tory  cycles, t he  nucleus 
shows changes  in shape,  i.e. a round  nucleus gradual ly  
becomes  f la t  or c rescent -shaped,  la ter  becomes  invisible 
and  then  expands  and regains its shape.  There  is a d i rect  
re la t ionship  be tween  the  granules d ischarged and the  
nucleus, and  i t  appears  t h a t  t he  nucleus and  cy topIasm 
of g iant  cells have  secre tory  activit ies.  

The exis tence of ch roma tophoro t rop in s  in the  thoracic  
ganglion of c rus taceans  has  been  d e m o n s t r a t e d  by  
SMITH s, ENAMI 2, and  BROWN 1'9, b u t  the  physiological  
significance of the  g iant  cells in the  thoracic  ganglion of 
Polamon is as ye t  unknown.  W o r k  on these lines is in 
progress  and  a detai led account  and  the  results  of fu r ther  
re la ted  observa t ions  will be publ i shed  elsewhere i0 

Zusammen/assung.  I m  Thorax-Gangl ion  yon  Potamon 
magnum magnum wurden  neurosekre tor i sche  1Riesen- 

zellen mi t  oder  ohne Axone  nachgewiesen.  Diese zeigen 
wS, h rend  des sekre tor ischen Zyklus eine ex t reme  Modifi- 
ka t ion  der  KerngrSsse.  Die Neurosekre t -Granula  w a n d e r n  
in das Pe r ika ryon  oder  in die Axone ein. Sowohl K e r n  wie 
Cy top lasma  zeigen sekretor ische Akt ivi t~t .  
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Trig lycer ide  Behav iour  in Liver and S e r u m  of 
Rabbits  Treated with  Diphtheria  T o x i n  

In  l iver diseases due to d i f ferent  hepa to tox i c  agents,  
such as CC14 and ethionine,  or to  nu t r i t iona l  causes,  such 
as a diet  def ic ient  in choline, a marked  and ear ly  increase 
in the  t r ig lycer ide  con t en t  of the  l iver has  been  demon-  
s t r a t ed  l-a. Many  hypo theses  have  been  formed a b o u t  
th is  fa t  accumula t ion  4-9. These hypo these s  d e m o n s t r a t e  
t h a t  there  are m a n y  kinds of l iver injuries;  it  remains  to 
d e m o n s t r a t e  w h e t h e r  for all k inds the  same m e c h a n i s m  
can be appl ied and w h e t h e r  i t  depends  upon the  same 
causes. For  th is  reason we t h o u g h t  i t  in te res t ing  to s t u d y  
the  damage  p roduced  by  d iph the r i a  tox in  on t r ig lycer ide  

con ten t  b o t h  of liver and se rum of rabbi ts .  I t  is well  
known t h a t  such agents  produce  the  so-called c loudy 
swelling accompanied  by  biochemical  damage,  such as 
fall in to ta l  h igh  energy bond  phosphorus  and then  fa t  
l iver 10,11. 

Materials and methods. Rabb i t s  of the  same s t ra in  and  
breed,  m a i n t a i n e d  on l abo ra to ry  chow and  weighing  
abou t  2.5 kg, were used. A group of rabb i t s  was used as 
control :  such rabb i t s  were s t a rved  dur ing  the  21 h before 
killing. A n o t h e r  group of r abb i t s  was in jec ted  i.p. wi th  
d iph the r i a  tox in  (kindly suppl ied  by  the  I s t i tu to  Siero- 
te rapico  Toscano Sclavo) a t  a dosage of 1 d .m.m,  per  
250 g of b o d y  weight ,  and  was s t a rved  for 6 h before 
t r e a t m e n t  and  t h roughou t  t he  subsequen t  expe r imen ta l  
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per iod of 15 h. T h e  a n i m a l s  were kil led b y  bleeding.  
Blood was  w i t h d r a w n  f rom the  h e a r t  a n d  left  to clot  a t  
r o o m  t e m p e r a t u r e  for  a b o u t  1~/2 h, t h e n  cen t r i fuged  a t  
r o o m  t e m p e r a t u r e  for  10 rain a t  a b o u t  9000 g to  r e m o v e  
t he  clots  an d  cell debris ,  a n d  i m m e d i a t e l y  used  to  p e r f o r m  
the  t r ig lycer ide  ana lys is .  The  con t ro l  sera  were col lected 
also f r o m  th e  s a m e  r abb i t s  used  for t h e  t r e a t m e n t  b y  
toxin ,  j u s t  a week before t he  in jec t ion.  T h e  l iver  was  
i m m e d i a t e l y  r em o v ed ,  w a s h e d  w i th  sa l ine  so lu t ion  a n d  
e x t r a c t e d  w i th  c h l o r o f o r m - m e t h a n o l ,  2 :1  (v/v),  4 t i m e s  
in a P o t t e r - E l v e n h j e m  homogen ize r .  T h e  pooled e x t r a c t s  
were w a s h e d  b y  t h e  m e t h o d  of FOLCH 12, dr ied  in a f lask  
e v a p o r a t o r  an d  red isso lved  in ch loroform.  All t he  t ech-  
n iques  were m a d e  u n d e r  h i g h l y  pur i f ied  n i t r ogen  a t  a 
t e m p e r a t u r e  n o t  h ighe r  t h a n  20 ~ T h e  t r ig lycer ide  t e s t  
was m a d e  on s u c h  ex t rac t s .  I n  order  to s epa ra t e  t he  
phospho l ip ids  f r o m  the  n e u t r a l  l ipids a su i t ab le  a l iquo t  
was  p laced in a t e s t  t ube  c o n t a i n i n g  2 g of silicic acid 
Mal l inckrod t  AR-100  mesh ,  wh ich  h a d  been  a c t i v a t e d  b y  
h e a t i n g  for 5 h a t  120 ~ w i th  5 ml  of ch lo ro fo rm added .  
A t  th i s  po in t  t h e  m e t h o d  used  ha s  p rac t i ca l ly  t h a t  of 
VAN ~IANDI~L a n d  ZILV~RSMIT la. I n  d e t e r m i n a t i o n s  m a d e  
w i th  q u a n t i t a t i v e  t h i n  l ayer  c h r o m a t o g r a p h y ,  t he  re- 
cove ry  of the  t r ig lycer ides  s t a n d a r d  was  lower t h a n  wi th  
s uch  t echn ique ,  there fore  we used  t he  above  m e t h o d  for 
our  da ta .  As conce rns  s e rum,  t he  t e s t  was  m a d e  direct ly ,  
w i t h o u t  a n y  ex t r ac t ion ,  u s ing  t he  above  m e t h o d ,  w i th  
Mal l inckrod t  silicic acid i n s t ead  of Doucil .  As s t a n d a r d ,  
t r i s t ea r ine  (Merck) was  used,  t he  so lven t  be ing  the  prod-  
uc t  A n a l a r  (BDH).  The  n i t rogen  was e s t i m a t e d  by  the  
m e t h o d  of microkie ldahl .  

Results. I n  t h e  Tab le  r e su l t s  are repor ted  on t he  tri-  
g lycer ide  c o n t e n t  of the  l iver and  s e r u m  of r a b b i t s  
t r e a t ed  wi th  a h igh  q u a n t i t y  of d i p h t h e r i a  tox in .  F r o m  
these  resu l t s  it  is e v i d e n t  t h a t  a f t e r  15 h of t r e a t m e n t  the  
t r ig lycer ide  c o n t e n t  of the  l iver m a r k e d l y  increases  while 
the  s e r u m  c o n t e n t  decreases .  

To exp la in  the  fa t  a c c u m u l a t i o n  in t he  liver, it  is sui t -  
able to f ind o u t  the  i n j u r y  in the  t r ig lycer ide  cycle. D u r i n g  

f a s t i ng  t he  t r ig lycer ides  of adipose  t i s sue  are h y d r o l y s e d  
in to  free f a t t y  acids,  t he  free f a t t y  acids  are c o n s t a n t l y  
mobi l ized  f r o m  adipose  t i s sue  a n d  pass  t h r o u g h  t he  blood 
s t r e a m  t o g e t h e r  w i th  p l a s m a  a l b u m i n  in g rea t  q u a n t i t y  
(about  40%) to t he  liver. Here  t h e y  can  be e i t he r  oxid ized  
or r e s y n t h e s i z e d  to t r ig lyce r ides  a nd  c o m p l e x e d  w i th  
p ro t e ins  to f o rm  lipoproteins*4. I t  is in t h i s  f o r m  t h a t  t he  
l iver pou r s  t h e  t r ig lycer ides  in to  t he  blood s t r e a m ,  f rom 
w h ic h  t h e y  come  b a c k  to t he  de po t  fats .  M a n y  resea rcher s  
h a v e  d e m o n s t r a t e d  a decrease  of p ro t e in  s y n t h e s i s  in 
l iver of a n i m a l s  t r e a t e d  w i th  e th ion ine  a nd  CC14, a n d  a 
decrease  of l ipopro te ins  b o t h  in t he  l iver a n d  in t he  s e r u m  
of these  animals =,~,~,lSas. There fore  t h e y  conc lude  t h a t  
the  r ea son  for fa t  a c c u m u l a t i o n  is a def ic iency  of t h e  
pro te ic  m e d i u m  for t he  f o r m a t i o n  of l ipopro te ins  t h a t  
c o n s t i t u t e  a vehic le  of n e u t r a l  fat .  Also a f te r  t r e a t m e n t  
w i th  d i p h t h e r i a  tox in ,  KA-ro a nd  PAPPENHEIMER 17 d e m -  
o n s t r a t e d  a r e duc e d  ra te  of i nco rpo ra t i on  of orot ic  acid 
a nd  m e t h i o n i n e  in to  R N A  b y  cu l tu res  of n o r m a l  h u m a n  
k i d n e y  cells. W e  can  guess  t h a t  in t he  d i p h t h e r i a  t o x i n  
t r e a t e d  a n i m a l s  t he  increase  of t r ig lycer ides  in t he  liver, 
coord ina ted  w i t h  a decrease  of t r ig lycer ides  in t he  s e rum,  
is due  to a d imin i she d  q u a n t i t y  of l ipopro te ins  r e spons ib le  
for fa t  t r a n s p o r t .  A n d  we hope  to  be able  to p rove  th i s  
by  a s s a y s  t h a t  we h a v e  a l r e a dy  s t a r t e d  on th i s  sub j e c t  as 

Riassunto. ~ s t a to  o s se rva to  u n  no tevo le  a u m e n t o  di 
t r igl icer idi  nel  l ega to  di conigli  t r a t t a t i  con t o s s ina  dif- 
terica,  a c c o m p a g n a t o  da  d iminuz ione  dei t r igl icer idi  del 
siero, dopo  15 h dal  t r a t t a m e n t o .  Ques to  c o m p o r t a m e n t o  

a t t r i bu i t o ,  a l m e n o  in par te ,  a d i m i n u i t o  t r a s p o r t o  dei 
grassi  da  pa r t e  delle l ipoprote ine .  
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Triglyceride content of liver and serum of normal and diphtheria 
toxin treated rabbits 

No. of mM of 
experiments triglycerides 

%g of wet 
liver 

Normal rabbit liver 8 

Liver of rabbits treated 
with diphtheria toxin 10 

1.702 ~ 0.269 

3.403 ~ 1.467 

P % 0.02 

/zMof 
triglycerides 
g proteins 

Normal rabbit serum 12 

Serum of rabbits treated 
with diphtheria toxin 12 

11.38 ~_ 0.593 

6.64 ~ 3.87 

P ~ 0.01 
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