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Zusammen]assung 

Die Einwirkung von Schwefelsgure auf eine benzo- 
lische fl-Carotinl6sung und die nachtfiigliche Behand- 
lung der so gebildeten blauen Umwandlungsprodukte  
mit  VCasser fiihrte zu gelblichen Stoffen unbekannter  
Konsti tut ion.  Die chromatographische Analyse dieser 
Verbindungen zeigte die Abwesenhei t  yon N-Carotin. 
Einige Eigenschaften der neuen Stoffe werden be- 
schrieben. 

Lipaemia Clearing Effect of Chlorpromazine 

In the course of our investigations concerning the 
metabolic effects of chlorpromazine, it was observed 
tha t  the plasma of the exper imental  animals became 
unexpectedly  t ransparent  after injection of the drugL 
This effect resembled tha t  exerted by heparin on lipaemic 
plasma first described by HAHI~ 2 in 1943. Our observa- 
tion was supported by  HOLLISTER and KANTER'S a find- 
ings gained in two cases of essential hyperl ipaemia:  
they found tha t  chlorpromazine t r ea tmen t  decreased 
the turbid i ty  of the sera of their  pat ients  and "produced 
a marked decrease in all fractions of blood fat, including 
a shift in the l ipoprotein classes to a more nearly normal  
pa t te rn" ,  just  like heparin t reatment .  On the basis of 
these findings, the quest ion arose as to whether  chlor- 
promazine exerts any effect on a l imentary  l ipaemia ? 

Eleven mongrel dogs of both sexes were given 10 g/kg 
body weight  of margarine orally after a 24 h fasting 
period. 3 h later, blood was taken from the femoral 
ar tery  and chlorpromazine was given in t ravenously  
immediate ly  afterwards in doses of 4--11 mg/kg body 
weight. In the course of the following 90 rain, blood was 
withdrawn every 10 or 15 min from the femoral  ar tery  
and mixed in a ratio of 1:9 with a 3-8% solution of 
sodium citrate. The blood samples were immediate ly  
centrifuged and the turb id i ty  of the plasma recorded by 
means of a Putfr ich-photometer  (Zeiss), with a $6, filter, 
against a water  blank using ~ and I cm cells, respective- 
ly. All the figures obtained are given as optical  densi ty 
values of 1 cm cell-thickness. 

After administrat ion of chlorpromazine, the turbid i ty  
of the plasma decreased in every case. The decrease 
expressed in terms of optical densi ty seems to a certain 
extent  to be related to the chlorpromazine dose applied. 
The clearing effect was first observed 15-20 rain after 
administrat ion of the drug, the max imum was reached 
between 20 and 35 rain. Afterwards a returbif icat ion 
occurred (Table I, Fig. 1). 

In  some of the cases, the changes in the l ipoprotein 
pat tern were recorded by means of paper-electrophoresis 

I "Largactil", Specia, Paris. 
P. F. H/~ttN, Science 9S, 19 (1943). 
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Table I 

Maximal 
Dose of Optical density of the plasma clearing 

CPZ mglkg before administration of CPZ effect % 

4.0 
5.0 
5.0 
5.0 
6-0 
8.0 
8.0 
9.0 

10.0 
11.0 
12-5 

0.615 
0.690 
1.980 
0.420 
1.206 
2.240 
0'850 
0.772 
1.920 
1.270 
0-927 

26.81 
38.20 
38.80 
91.00 
45-30 
10-26 
53-00 
58.30 
37.20 
98.74 
73-80 

with the result  tha t  chlorpromazine caused a similar 
shift as heparin does (Fig. 2). 

Considering tha t  these findings are very similar to 
those observed after  small doses of heparin, it was as- 
sumed tha t  chlorpromazine exerts its effect through 
mobilizing endogenous heparin. To support  this as- 
sumption,  the following exper iment  was carried out. 
5 dogs were t rea ted  as described above, hut  10 rain 
before administer ing chlorpromazine, protamine-sul- 
phate was given intravenously in a dose of 3 mg/kg 
body weight, all experimental  conditions remaining un- 
changed. In each of the animals, protamine-sulphate  in- 
hibited the l ipaemia clearing effect of chlorpromazine 
(Table II, Fig. 1). 

2'20 

2 Oa ?""-e~_ ~,a 
..~' "~*-~o-'~*.~-'%,,.'" ,a 8~m /k.~ CPZ  

,so N /" :%~ .~" . .... ;." 
~ ,,'=4- F ." "-'~" ".~Io,~/@cPz 

r 6e .~ l ,," %/ 

~J / . . . . . . .  

O'2a 

0 ?0 20  30 ~0 SO 60 70 80 90 /T¢~ 

Fig. 1.--o----o------o = CPZ treatment only; o - - o = Prota- 
mine + CPZ treatment; o . . . . . . . . .  o := no treatment. 

HOLLISTER and KANTER suggest tha t  the effect of 
chlorpromazine t rea tment  in essential hyperlipaemia 
is due to the direct action of the drug on the l iver;  but 
they admit  the possibility tha t  the adrenolytic property 
of chlorpromazine may  be responsible for the changes. 
Our experiments  point to the fact tha t  chlorpromazine 
exerts its l ipaemia clearing effect via heparin, presum- 
ably by mobilizing endogenous heparin. Our hypothesis 
is supported by the fact  tha t  the clearing effect appears 
rapidly, bringing about  a similar shift  in the Iipoprotein 
pa t te rn  as heparin, and tha t  the effect is inhibited by 
protamine.  PERLICK 4 reports tha t  the complement- 
ac t iv i ty  of the sera was decreased in patients during 
prolonged sleep-therapy produced by phenothiazine 

4 E. PERLICK, Langenbecks Arch. klin. Chir. 279, 799 (1954). 
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Table I I  

Dose of Optical density of the plasma 

CPZ before 10 ufin after 15 rain 25 rain 35 rain 
mg/kg 

admin, of protamine after adminisiration of CPZ 

7.0 
7.5 
7.5 

10.0 
10.0 

0.833 0.497 
1.440 1-473 
2.886 2.85~ 
1.383 1-193 
t.200 1.630 

1.041 
1.723 
2.862 
2.033 
1.657 

1.033 
1-926 
3-312 
1-850 
2-070 

0.892 
1.577 
3.102 
1.440 
2.017 

Z u s a m m e n / a s s u n g  

Bei  H u n d e n  e rg ib t  C h l o r p r o m a z i n  i n  vivo eine Kl~irung 
des l i p / imi schen  P lasmas .  Dieser  E f f e k t  des P r i i p a r a t e s  
wi rd  d u r c h  v o r a u s g e h e n d e ,  i n t r a v e n 6 s e  P r o t a m i n s u l f a t -  
i n j e k t i o n e n  a u f g e h o b e n .  Es  da r f  a n g e n o m m e n  werden ,  
dass  d iese  W i r k u n g  d u r c h  Mobi l i s i e rung  y o n  e n d o g e n e m  
H e p a r i n  v e r m i t t e l t  wird.  M6gl icherweise  is t  d ieser  Me- 
c h a n i s m u s  a n  d en  t h r o m b o e m b o l i s c h e n  K o m p l i k a t i o n e n  
n a c h  C h l o r p r o m a z i n b e h a n d l u n g  bete i l ig t .  

d e r i va t i ve s ,  and he  also sugges t s  t h a t  t he se  d r u g s  in- 
c rease  t h e  h e p a r i n  c o n t e n t  of t h e  b lood.  A c c o r d i n g  to  
COURVOISlER 5, t h e  c o a g u l a t i o n  t i m e  of b lood  is p ro long-  
ed b y  a d m i n i s t r a t i o n  of c h l o r p r o m a z i n e .  
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Fig. ~.--Changes in lipoprotein pattern caused by 10 mg/kg chlor- 
promazine shown by paper electrophoresis. 1: before, 2" '25 min after 
chlorpromazine administration (180 V, 1O mA, 20 h. Sudan Black 

stain). 

S ince  t h e  p h e n o t h i a z i n e  d e r i v a t i v e s  a re  w ide ly  used  
in t h e r a p y ,  s eve ra l  o b s e r v a t i o n s  s u g g e s t e d  t h a t  t h r o m -  
b o e m b o l i c  c o m p l i c a t i o n s  f r e q u e n t l y  occu r  8 fo l lowing 
t he  use of t h e s e  drugs .  Our  c l in ical  o b s e r v a t i o n s  also 
s u p p o r t  these  f ind ings .  On  t h e  bas i s  of ou r  e x p e r i m e n t s ,  
i t  m a y  be  a s s u m e d  t h a t  owing  to  t h e  i nc r ea sed  re lease  of 
h e p a r i n  d u r i n g  p h e n o t h i a z i n e - t r e a t m e n t  t h e  h e p a r i n -  
s to res  t h r o u g h o u t  t h e  b o d y  b e c o m e  d i m i n i s h e d ;  t h u s  
t he  i n t e r r u p t i o n  of c o n t i n u o u s  a d m i n i s t r a t i o n  m a y  be  
fol lowed b y  a dec rease  of t h e  h e p a r i n  b lood- leve l .  Th e  
poss ib i l i t y  t h a t  s u c h  a m e c h a n i s m  m a y  be i n v o l v e d  in 
p o s t - p h e n o t h i a z i n e  t h r o m b o e m b o l i c  c o n d i t i o n s  m i g h t  
also be  t a k e n  i n t o  c o n s i d e r a t i o n .  
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The Oxidation of Cystamine and Other Sulfur- 
Diamines  by Diamine-Oxidase  Preparations 

A l t h o u g h  i t  is k n o w n  t h a t  c y s t a m i n e  is ox id ized  b y  
t h e  r a t  in  vivo t o  t a u r i n e  1, h y p o t a u r i n e  2 a n d  su l fa te  a, 
e n z y m a t i c  s y s t e m s  c a p a b l e  of c a r r y i n g  o x i d a t i v e  r eac t i on  
on  c y s t a m i n e  i n  vitro are  a t  p r e s e n t  u n k n o w n .  Only  
recen t ly ,  SALVADOR a n d  BRADY 4 h a v e  r e p o r t e d  t h e  
o x i d a t i o n  of  c y s t e a m i n e  to  c y s t a m i n e  d i su l fox ide  b y  a 
p igeon l iver  p r e p a r a t i o n .  No e x p e r i m e n t a l  d a t a  are  
h o w e v e r  r e p o r t e d  in t h e i r  paper .  

T h e  i n c u b a t i o n  of c y s t a m i n e  w i t h  a r a t  l iver  h o m o -  
g e n a t e  in a W a r b u r g  s y s t e m  resu l t s  in  a s l i gh t  inc rease  
of t h e  O~ u p t a k e  o v e r  t h e  e n d o g e n o u s  r e s p i r a t i o n  on ly  in 
t h e  f i r s t  pe r iod  of i n c u b a t i o n ,  fo l lowed b y  a d e p r e s s i o n  
in t h e  second  p a r t  ( u n p u b l i s h e d  e x p e r i m e n t s ) .  Th i s  
resu l t  m a y  poss ib ly  be  i n t e r p r e t e d  b y  a p a r t i a l  o x i d a t i o n  
of c y s t a m i n e  b y  t h e  d i a m i n e - o x i d a s e ,  w h i c h  is c o n t a i n e d  
on ly  in sma l l  a m o u n t s  in  t h e  r a t  l i ve r  s , t o  c o m p o u n d s  
wh ich  a re  tox ic  to  t h e  l ive r  e n z y m e s .  

In  o rde r  to  t e s t  t h e  a b i l i t y  of d i a m i n e - o x i d a s e  to  
c a t a l y z e  t h e  o x i d a t i o n  of c y s t a m i n e ,  a n d  to ga in  e v i d e n c e  
on  t h e  poss ible  role of d i a m i n e - o x i d a s e  in t h e  b io logica l  
d e g r a d a t i o n  of c y s t a m i n e  a n d  o t h e r  s u l f u r - d i a m i n e s ,  a 
c o m p a r a t i v e  s t u d y  h a s  b e e n  ca r r i ed  o u t  b y  i n c u b a t i n g  
c a d a v e r i n e  a n d  s u l f u r - c o n t a i n i n g  d i a m i n e s  w i t h  d ia-  
m i n e -o x i d a s e  p r e p a r a t i o n s  e x t r a c t e d  f rom t r a d i t i o n a l  
sources.  

P i g - k i d n e y  diamine-o ,~ ' idase . -The e n z y m e  s y s t e m  w as  
p r e p a r e d  in a c r u d e  fo rm a c c o r d i n g  to  ZELLER *, w i t h  
m i n o r  mod i f i ca t ions .  As i t  is s h o w n  in F i g u r e  l ,  c y s t a -  
m i n e  is a n  exce l l en t  s u b s t r a t e  for th i s  e n z y m e ,  t h e  r a t e  
of o x i d a t i o n  b e i n g  c o m p a r a b l e  to  t h a t  of c a d a v e r i n e .  
Us ing  c a d a v e r i n e  as s u b s t r a t e ,  t h e  f ina l  O 2 u p t a k e  is 
close to  t h e  t h e o r y  of o.5 M per  mole  s u b s t r a t e ;  u s ing  
c y s t a m i n e  we i n v a r i a b l y  f o u n d  a h i g h e r  O,  c o n s u m p t i o n  
w h i c h  was  m o r e  t h a n  d o u b l e  t h e  t h e o r e t i c a l  a m o u n t .  

T h e  h i g h e r  O,  u p t a k e  in t h e  case  of c y s t a m i n e  is n o t  
caused  b y  t h e  a c c u m u l a t i o n  of H 2 0  2 in t h e  i n c u b a t i o n  
m i x t u r e .  Th i s  has  been  ru led  o u t  b y  t i p p i n g  a so lu t ion  of 
c a t a l a s e  a t  t h e  en d  of one  of t h e s e  r e a c t i o n s  : no  e v o l u t i o n  
of  O 2 w as  n o t i c e d  a f t e r  t h e  c a t a l a s e  a d d i t i o n .  F u r t h e r -  
more  t h e  h i g h e r  Oz c o n s u m p t i o n  is a lso n o t  a t t r i b u t a b l e  
to  t h e  p r e sence  in t h e  e n z y m a t i c  p r e p a r a t i o n  of a s y s t e m  
c a p a b l e  of ox id iz ing  t h e  d i su l f ide  g r o u p  c o n t a i n e d  in t h e  
i n i t i a l  s u b s t r a t e .  Th i s  poss ib i l i t y  h a s  been  e l i m i n a t e d  b y  
us ing  N - d i a c e t y l c y s t a m i n e ,  w h i c h  was  lef t  u n o x i d i z e d  
b y  t h e  s a m e  p r e p a r a t i o n .  
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