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(3) The change of the intracellular storage organelles 
of the platelets is similar to tha t  of the total  endogenous 
5HT. Thus, after incubation of 6 and 12 h respectively, 
reserpine diminishes the number  of the organelles to 
32 ~ 4 and 18 ± 2%, whereas imipramine causes no 
significant diminution (105 4- 4 and 102 4- 2 % com- 
pared with controls) (Figure 2). 

Discussion. According to the present results, reserpine 
(1.6. 10-eM), in contrast to imipramine (10-SM, 
markedly decreases the endogenous 5HT of the platelets 
although both drugs inhibit  the uptake of exogenous 
(radioactive) 5HT to a similar extent. These findings 
confirm tha t  reserpine and imipramine diminish the up- 
take of 14C-5HT in platelets by 2 different mechanisms. 
.Reserpine probably interferes with the storage of 5HT 
in the intracellular organelles leading to a decrease of the 
endogenous 5HT as well as of the number  of the organeltes 
storing 5HT. This has als0 been shown in earlier experi- 
ments in rabbits and guinea pigs to which the drug was 
administered in r ive  ~,3. 

Imipramine does not  markedly impair the amine 
storage in the 5HT organelles according to the present 
experiments. The drug seems, however, to inhibit  the 
5HT transport  through the platelet membrane, Thus, in 
guinea pig platelets incubated with 14C-5HT, imipramine 
diminished the formation of 14C-5HT metabolites without 
interfering with the mitochondrial monoamine oxidase 
(MAO) ~. This indicates tha t  the penetrat ion of the amine 
into the ceil is inhibited. In  prel iminary experiments a 
similar action of imipramine has been demonstrated in 
cat platelets. 

Since imipramine markedly inhibits the uptake of 
14C-5HT by platelets, i t  probably also interferes with 
the re-uptake of spontaneously released 5HT by  plate- 
etets under physiological conditions (e.g. in plasma or 
Tyrode). According to the present experiments, how- 
ever, the drug does not markedly affect the stored endo- 
genous amine in the cells. I t  may therefore be assumed 
that  under  physiological conditions spontaneous release 
of stored 5HT into the extracellular space and re-uptake 
of the amine into the storage organelles do not  occur to 
a major extent. Interference with the intracellular storage 
mechanism, e.g. by reserpine, is therefore more effective 
in depleting the endogenous platelet 5HT than inhibition 
of the amine transport  through the cell membrane as 
exerted by  imipramine. 

Zusammen]assung. In  isolierten Blutp1Attchen yon 
Katzen vermindert  Imipramin im Gbgensatz zu Reserpin 
das endogene 5-Hydroxytryptamin (5HT) and  die 5HT- 
Speicherorganellen nicht wesentlich, obwohl es wie 
Reserpin die Aufnahme yon exogenem 5HT herabsetzt. 
Hemmung des Membrantransportes yon 5HT durch 
Imipramin scheint also das intrazelluliir gespeicherte 
5HT nur  relativ wenig zu beeinflussen. 
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C o m p a r a t i v e  Effec t s  of C a r b o n  T e t r a c h l o r i d e  
a n d  C o l c h i c i n e  o n  X a n t h i n e  D e h y d r o g e n a s e  

Our laboratory has been concerned with changes in 
serum xanthine oxidase (XO) following CC14 administra- 
tion 1. I t  has also been demonstrated that  colchicine is 
able to Froduce increased levels of rat  serum XO ~ and 
reduced lev31s of the enzyme in the liver under identical 
experimen ~al conditions 8. 

Experiments on the simultaneous changes in serum 
and liver enzyme activity after CCI, or colchicine adminis- 
t rat ion were undertaken in order to s tudy the disappear- 
ance of the enzyme from liver and the possible correlation 
of these changes with a disturbance in the lipid metabolism 
under these experimental conditions. 

Materials and methods. Adult male Wistar rats ranging 
in weight from 100-150 g were used throughout, The 
animals were injected i.p, with a single dose of either 
CCI, (0.1 ml/100 g body weight) or colchicine (0.1 mg/100 g 
body weight). The colchicine solution contained 20 mg of 
the alkaloid]100 ml of 6.8% ethanol solution (v/v) and the 
results presented in this paper for colchicine treated rats 
have already been corrected for the values obtained for 
animals injected with a single dose of a 6.8% alcohol 
solution. 

The animals were starved for 20 h, unless otherwise 
stated. Blood samples were collected by heart  puncture 
under light ether anaesthesia, at  the proper time intervals 
(usually 20 h). In  some cases, the liver was removed, 
weighed, and homogenized in a Warring blender in 

0.015M pyrophosphate buffer, pH 8.6, so tha t  the fina 
homogenate contained 200 mg of tissue/ml of homogenate. 
Dry weight was determined in all cases. 

The xanthine dehydrogenase (XD) activity was 
measured in 0.5 or 1 ml of clear blood serum incubated 
with 0.1 ml of a 0.05M hypoxafithine solution as sub- 
strate and 0.3 ml of a 0.1% triphen#Itetrazolium chloride 
solution as hy(rogen accepter in an evacuated Thunberg 
tube. 

XO act ivi ty was determined manometrically in a 
~Varburg respirometer at  37 °C as described previously 
by VILLELA and MITIDIERI 4. XO aS well XD activity 
determinations were carried out  in pyrophosphate buffer, 
pH 8.6. 

Iodine value was determined according to YASUDA ~ 
and total lipids were estimated colorimetrically following 
the method of BRAGDONS. 

Results and discusslon. Serum XO and XD activities 
of normal control rats, of rats treated with CCI4, and of rats 
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t r e a t e d  w i th  colchicine (20 h a f t e r  the  a d m i n i s t r a t i o n  of 
t h e  drugs)  are  s h o w n  in  t h e  Table .  A ve r age  va lues  for  
t o t a l  l ipids a n d  t h e  iod ine  v a l u e  in t h e  s e r u m  of con t ro l  
and  CCla t r e a t e d  r a t s  axe also p r e s e n t e d  in  t h e  Tab le .  

S t a t i s t i ca l  ana lys i s  of t h e  r e su l t s  showed  a s ign i f i can t  
increase  in  t h e  e n z y m e  ac t i v i t i e s  of r a t s  i n j ec t ed  w i t h  
CC14 ( P < 0 . 0 0 1 ) .  T h e  iodine  v a l u e  was  also increased ,  
r e f l ec t ing  a n  e l e v a t i o n  of t h e  u n s a t u r a t e d  f a t t y  acids  in  
t he se  e x p e r i m e n t a l  cond i t i ons  ( P <  0.001). H o w e v e r ,  t o t a l  
l ip ids  were o n l y  s l i gh t ly  inc reased  ( P < 0 . 0 2 ) ,  or  u n -  
changed .  

T o  d e t e r m i n e  t h e  e f fec t  of t i m e  o n  t h e  e n z y m e  a c t i v i t y  
a f t e r  a d m i n i s t r a t i o n  of t h e  drugs ,  t he  a n i m a l s  were  
i n j e c t e d  w i t h  e i t h e r  CCla or  colchic ine  a n d  t h e  b lood  was  
col lec ted  f rom one  up  to  90 h a f t e r  t h e  a d m i n i s t r a t i o n  of 
e i t h e r  drug.  I n  b o t h  cases, m a x i m u m  a c t i v i t y  in  t h e  
s e r u m  was found  20-40 h a f t e r  t h e  a d m i n i s t r a t i o n  of t he  
drug.  T h e  e n z y m e  a c t i v i t y  was  g r a d u a l l y  dec reased  to-  
wards  con t ro l  levels.  

I n  t he  a n i m a l s  i n t o x i c a t e d  w i t h  CCI~ or  w i t h  colchic ine  
t h e  changes  are  ident ica l ,  w h e t h e r  t h e  ac t iv i t i e s  axe 
m e a s u r e d  b y  o x y g e n  c o n s u m p t i o n  (XO) or  b y  t h e  
f o r m a z a n  t e c h n i q u e  (XD)  as exempl i f i ed  in  t h e  Figure .  

The  F igu re  (upper)  shows a decrease  in  t h e  e n z y m e  
a c t i v i t y  of t he  l iver  w h i c h  para l le l s  t h e  increase  obse rved  
in t h e  s e r u m  of t h e  a n i m a l s  t r e a t e d  w i t h  colchic ine .  
M a x i m u m  i n h i b i t i o n  was  also o b t a i n e d  20-40  h a f t e r  t h e  
a d m i n i s t r a t i o n  of t h e  d rug ,  t h e  t i m e  a t  w h i c h  p e a k  a c t i v i t y  
was  n o t e d  in  t h e  se rum.  I n  t h e  a n i m a l s  t r e a t e d  w i t h  
CClt, l i ve r  X O  a c t i v i t y  was  also inc reased  (Figure ,  
lower),  m a x i m u m  increase  b e i n g  o b s e r v e d  20-40  h a f t e r  
t h e  a d m i n i s t r a t i o n  of t h e  drug .  There fore ,  t h e  ef fec t  of 
CCl~ u p o n  t h e  l ive r  e n z y m e  was  oppos i t e  t o  t h a t  o b s e r v e d  
for  colchic ine .  

T h e  e x p e r i m e n t a l  d a t a  p r e s e n t e d  he re  i nd i ca t e  t h a t  
inc reased  levels  of e n z y m e  a c t i v i t y  a re  o b s e r v e d  in t h e  
s e r u m  of a n i m a l s  rece iv ing  CCla or  colchicine.  Also, i t  is 
poss ib le  t h a t  these  inc reased  levels  of s e r u m  e n z y m e  are  
s o m e w h a t  r e l a t ed  w i t h  t h e  l ip id  m e t a b o l i s m  in  t he se  
e x p e r i m e n t a l  cond i t ions .  

T h e  en t i r e  m e c h a n i s m  b y  w h i c h  CCla p roduces  a f a t t y  
l iver  is s t i l l  u n k n o w n .  However ,  a g r ea t  n u m b e r  of f ind-  
ings  ~.s sugges t  t h a t  t h i s  is due  to  a n  i m p a i r m e n t  in  t he  
m e c h a n i s m  b y  w h i c h  t h e  l ive r  secre tes  large a m o u n t s  of 
t r ig lycer ides  i n to  t h e  blood.  S~'ITZEa a n d  MILLE~ ~ showed  

Variations in xanthine oxidase and dehydrogenase activities, iodine 
value and total lipids in serum 

Deter- Control Treated with Treated with 
minations animals CCI~ colchicine 

0.1 roll100 g 0.1 mg/100 g 
body weight body weight 

x o  
activity ~ 13,1 + 1.8 (I6) 19.5 4- 1.7 (13} 

XD 
activity ~ 17.2+ 3.0(14) 27.1 ~ 2.3 (7) 

Iodine 
value 84.2 4- 11.2 (10) 138,5 4- 16.9 (12) 

Total 
lipids o 339.9 -4- 39.4 (10) 380.0 4- 29.6 (10) 

20.9 4. ~.4 (8) 

28.1 + 3.0 (8) 

The numbers in parenthesis indicate the number of sets of 3 rats 
used in each group. All values represent mean ± standard deviation. 
S.D. = [(x-- ~}~/(n-- 1)]-ztL "~10~/ml serum/60 min. ~#g forma- 
zan/0.5 ml serum/30 min. : rag/100 ml serum. 

t h a t  t he re  are increased  levels  of p l a s m a  non-es te r i f i ed  
f a t t y  acids  ( N E F A )  fol lowing CC14 poisoning.  Th i s  e leva-  
t i o n  in  p l a s m a  is also obse rved  fo l lowing t h e  a d m i n i s t r a -  
t i o n  of colchic ine  ~o. MITIDIERI a n d  AFFONSO xz p r e s e n t e d  
some ev idence  t h a t  t h e r e  is a co r r e l a t i on  b e t w e e n  t h e  
X D  a c t i v i t y  a n d  t h e  iodine  v a l u e  of b lood  s e r u m  l ip ids  in  
t h e s e  e x p e r i m e n t a l  cond i t i ons .  A n o t h e r  piece of ev idence  
of t h e  r e l a t i o n  of X D  a c t i v i t y  w i t h  t h e  l ip id  m e t a b o l i s m  
was  o b t a i n e d  ear l ie r  1", showing  t h a t  X D  a c t i v i t y  was  
con f ined  to  t h e  i i pop ro t e in  f r ac t ions  of s e r u m  s e p a r a t e d  
b y  p a p e r  e lec t rophores is .  

A l t h o u g h  all  t h e  d a t a  p r e s e n t e d  sugges t  t h a t  X D  is 
s o m e w h a t  co r re l a t ed  w i t h  t he  l ipid m e t a b o l i s m ,  i t  a p p e a r s  
un l ike ly  t h a t  t h e  b lockage  in  t h e  sec re t ion  m e c h a n i s m  as 
p roposed  b y  RECKNAGEL e t  a13 was  respons ib le  for  t h e  
inc reased  X D  levels  o b s e r v e d  in our  e x p e r i m e n t a l  condi -  
t ions .  One  of t h e  e x p l a n a t i o n s  for t he se  e l e v a t e d  levels  
could be a de  n o v o  syn thes i s  of t h e  s e r u m  e n z y m e  as a n  
a l t e r n a t i v e  to  ove rcome  t h e  l iver  cell i n ju ry .  

A n o t h e r  poss ib le  e x p l a n a t i o n  is a re lease  of e n z y m e  b y  
ce l lu lar  d i s rup t ion .  Th i s  is s u p p o r t e d  b y  t h e  fac t  t h a t  
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Simultaneous changes in serum (o~o} and liver ( e - - e )  XD and XO 
activities after the administration of colchicine (upper) and after 
the administration of CC14 (lower}. Each point represents the mean 
value obtained after duplicate determination in 3 sets of 3 rats each. 
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X D  is a n o n - p a r t i c u l a t e  c y t o p l a s m i c  e n z y m e  xs a n d  could  
v e r y  well  be  c a p a b l e  of pas s ing  t h r o u g h  a n  ~ a b n o r m M  cell  
wall. Th i s  m e c h a n i s m  cou ld  exp l a i n  t h e  r ise  o b s e r v e d  in 
s e r u m  X D  d u r i n g  co lch ic ine  t r e a t m e n t  of r a t s  once  a 
decrease  was  o b s e r v e d  in  t h e  e n z y m e  c o n t e n t  of  t h e  l iver .  
Never the less ,  t h i s  cou ld  n o t  e n t i r e l y  exp l a i n  t h e  inc rease  
in s e r u m  e n z y m e  a c t i v i t y  fo l lowing CCI~ s ince t h e  l ive r  
e n z y m e  is also a c t i v a t e d ,  b o t h  in  v ivo  a n d  in  v i t ro ,  b y  
CCI~ ix. Th i s  is pos s ib ly  due  to  a d i r ec t  ef fec t  of CCI~ on  
t he  l ip id  m o i e t y  t h a t  m a y  be  assoc ia ted  w i t h  t h e  e n z y m e  
molecule  a4 

m ~ t a b o l i s m e  l ip idique,  p u i s q u e  d a n s  les cond i t i ons  exp6r i -  
m e n t a l e s  men t i onn~es ,  des  c h a n g e m e n t s  d u  t a u x  des  
acides  gras  n o n  sa tu r~s  o n t  ~ g a l e m e n t  ~t~ cons ta tgs .  Les  
a u t e u r s  d i s c u t e n t  e e r t a i n e s  h y p o t h e s e s  su r  les v a r i a t i o n s  
s i m u l t a n ~ e s  de  t ' a c t iv i t~  des  e n z y m e s  du  foie e t  d u  s~rum 
d a n s  des  a n i m a u x  inject~s .  

OTTILIA ]~, AFFONSO, E. IV~ITIDIERI 
a n d  L. P. R~BE~RO 

Biochemical Laboratory, Inst~t~to Oswaldo Cruz, 
Rio de Janeiro (Brazil), 1~th September 1966. 

Rdsum{. Une  a u g m e n t a t i o n  de  l ' a c t iv i t~  de  la  x a n t h i n e  
d~shydrog~nase  e t  de  la  xan~h ine  o x y d a s e  du  s~ rum des  
a n i m a u x  a y a n t  re~u du  t e t r a c h l o r u r e  de  c a r b o n e  ou de  
ta  colchic ine  a ~t~ observ~e.  I1 n o u s  s e m b t e  que  ce t t e  
a u g m e n t a t i o n  so i t  en  r e l a t i o n  avec  des  v a r i a t i o n s  du  

la G. G. VILLXLA, E. MITIDIERI and O. R. ArFOHSO, Nature 175, 
1087 (1955). 
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Daft pre l lminar l  su l la  presenza  di z lnco  nel 
ve leno  cutaneo  di anfibi 

R e c e n t i  d a t i  s p e r i m e n t a t i  d i  COLBURN e MAAS x h a n n o  
d i m o s t r a t o  come  il r a p p o r t o  t r a  a d r e n a l i n e  e nOradrena -  
l ine  e A T P  posse  s tab i l i r s i  m e d i a n t e  u n  m e t a l l o  c h e l a n t e  
con  fo rmaz ione  di  compless i  t e rna r i .  

I m p e g n a t i  in  u n a  r i ce rca  su l la  p r e s e n z a  di A T P  nel  
ve leno  c u t a n e o  degl i  a n f i b i  * ci s i amo p r o s p e t t a t i  la  possi-  
b i l i t~  che  a n c h e  i r a  I ' A T P  e le va r i e  sos tanze  5- idrossin-  
dol iche  p r e s e n t i  ne l  ve leno  s tesso  po tessero  a l m e n o  in  
p a r t e  a t t u a r s i  cond iz ion i  simili .  P e r t a n t o  a b b i a m o  vo lu to  
cominc ia re  a raccogl iere  q u a l c h e  d a t o  ,sulla p r e s e n z a  
e v e n t u a l e  d f m e t a l l i  cui  po t e s se  essere a t t r i b u i t a  u n a  fun-  
z ione de l  gene re ;  la  nos~ra  a t t e n z i o n e  si ~ in  p r i m o  luogo 
r i v o t t a  e l la  d i m o s t r a z i o n e  del lo  z inco a n c h e  pe rch~  p e r  
ques to  me ta l lo  es i s tono  delle b u o n e  poss ib i l i t~  di  r ive la -  
zione i s t och imica  8. 

I n t e n d i a m o  qu i  r e n d e r  con to  di  qua l che  r i s u l t a t o  pre-  
l imina re  racco l to  in  a t t e s a  di p o t e r  da r e  p i~  a m p i o  svi-  
l uppo  alle nos t r e  osservazioni .  

Git~ a l cune  p r o v e  p r e l i m i n a r i  c o n d o t t e  su m a t e r i a l e  
fresco di  ve leno  di  Salamandra maculosa, Bombinalor 
pachypus e Triton cristatus s o t t o p o s t o  a l ia  r e a z i o n e  al  
d i t i zone  seeondo  il p r o c e d i m e n t o  di  FmCH~R 4 a v e v a n o  
d i m o s t r a t o  p o s i t i v i t h  i n t e n s a  p e r  lo zinco. 

Succes s ivamen te ,  s eguendo  i l  p r o c e d i m e n t o  di  MALM- 
SrR6M ~ a b b i a m o  segui to  s p e t t r o f o t o m e t r i c a m e n t e  la  .rea- 
z ione al  d i t i zone  s ia  su  s t a n d a r d  di  ZnC1 s e CuCl s e cost 
pu re  su cener i  o t t e n u t e  d a  ve l eno  di S. maculosa e B. 
pachypus. 

I r i s u l t a t i  sono r i p o r t a t i  ne l  graf ico di  F i g u r a  1. Si 
osse rva  u n  picco a t t o r n o  a 530 n m  pe r  la  reaz ione  Di t i -  
zone -Zn ;  cui co r r i spondono  ana logh i  p icchi  pe r  i ve len i  
di Salamandra e Bombinator. P e r  Bombinator ~ e v i d e n t e  
a l t res i  u n  picco a t t o r n o  a 420 n m  t h e  p o t e v a  fa r  pens a r e  
a l ia  p r e senza  d i  Cu, come  si vede  bene  ne l  graf ico pe r  la  
reaz ione  Di t i zone -Cu ;  c i rca  la  p r e s e n z a  di  q u e s t o  me ta t lo  
i n t e n d i a m o  occuparc i  in  segui to  in  a l t r a  sede. 

P e r  c o n f e r m a r e  i d a t i  r e l a t i v i  a l ia  p r e s e n z a  di  Z n  o t -  
t e n u t i  s p e t t r o f o t o m e t r i c a m e n t e  e vo l endo  e s t ende re  a n c h e  
a d  a l t r e  specie le osservazioni ,  a b b i a m o  s o t t o p o s t o  cam-  
pioni  inc ine r i t i  a + 600°C a l l ' e same  polarograf ico .  Le 
cu rve  po la rog ra f i che  sono s t a t e  r eg i s t r a t e  in soluzione 

t i oc i an ica  t a m p o n a t a  a p H  6,8 c o m p l e s s a n d o  il ferro 
e v e n t u a l m e n t e  p r e s e n t e  con  NaF~ .  

P e r  o r e  a b b i a m o  a v u t o  d a t i  n e t t a m e n t e  pos i t iv i  con  
m e t o d o  po la rogra f i co  ne l le  s eguen t i  specie :  T. crista2us, 
S. maculosa e B. pachypus c o m e  d i m o s t r a n o  i graf ic i  in  
F i g u r a  2, 
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Fig. 1. Determinazione spettrofotometriea dello Zn mediante rea- 
zione al ditizone. , Ditizone; . . . . . . . . . .  , Ditizone + CuCI2; 
. . . . . . . .  , Ditizone + ZnCl~; II--II--II, Ditizone + veleno Sala- 
mand~'a meculosa ; ~. - .A . -~ ,  Ditizone + veleno Bombi.atov pachypus. 
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