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l icher  M e c h a n i s m u s  wi rd  fiir die w a h r s c h e i n l i c h  ungi in-  
stige W i r k u n g  y o n  S u l f o n a m i d e n  b e i m  I c t e r u s  n e o n a -  
t o r u m  grav i s  in  bezug  au f  da s  E n t s t e h e n  eines Kern-  
ik te rus  v e r m u t e t T - L  E i n  v e r m e h r t e s  A b w a n d e r n  yon  
B S P  ins Gewebe  erkl~irt die vo r l i egenden  B e f u n d e  j e d o c h  
insofern  n ich t ,  als die Sekre t ion  t r o t z  h e r a b g e s e t z t e n  B lu t -  
geha l t s  m i t  u n v e r m i n d e r t e r  G e s c h w i n d i g k e i t  wei te rgeh t .  
Offens ich t l ich  s te l l t  s ich ein neues  Gle ichgewich t  ein m i t  
E r h 6 h u n g  d e r  B S P - C l e a r a n c e  au f  u n g e f ~ h r  das  Doppe l t e  
der  N o r m .  

I'tacebolsg. Sultisoxazol 
13SP in Ptasr-- - R.~P in ~l l~ c - - - -o  
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Infusion yon 0,75 mg/kglmin BSP am Kaninchen. Wghrend das 
LSsungsmittel yon Sulfisoxazol (Placebo) ohne wesentlichen Einfluss 
bleibt, ffihrt o~67 rng/kg Sulfisoxazol i. v. zu einem akuten Abfall der 
BSP-Blutkonzentration. Die BSP-Sekretion hingegen wird vorfiber- 

geheud eher noch beschleunigt 

E i n e  K r e i s t a u f w i r k u n g  de r  Su l fonamide  v o n  d ieser  
G r 6 s s e n o r d n u n g  k o m m t  n i c h t  in  Frage .  E n t w e d e r  wird  
die F a r b s t o f f a u f n a h m e  im Bere iche  der  L e b e r  e r l e i ch t e r t  
oder  de r  T r a n s p o r t  d u r c h  die Leberze l l en  h i n d u r c h  wird  
i rgendwie  besch leun ig t .  V e r m u t l i c h  h a n d e l t  es s ich u m  
einen p h y s i k a l i s c h - c h e m i s c h e n  Vorgang .  In-vitro-Ver- 
suche h a b e n  n~tmlich gezeigt ,  dass  in  G e g e n w a r t  y o n  
P l a s m a  die A u f n a h m e  y o n  B S P  d u r c h  L e b e r s c h n i t t e  ver -  
z6gert  wird  10, n .  I n  Analogie  zum Bi l i rub in ,  welches  d u r c h  
Su l fonamide  y o n  se iner  E i w e i s s b i n d u n g  ve rd rXngt  wird,  
k a n n  v e r m u t e t  werden ,  dass  Su l fonamide  a u c h  die B S P -  
E iwe i s s -B indung  i rgendwie  lockern  u n d  d a m i t  die Auf-  
n a h m e  in  der  L e b e r  e r le ich tern ,  a u c h  w e n n  es in  den  fib- 
rigen Gef~ssgeb ie ten  n i c h t  zu e inem v e r m e h r t e n  A b w a n -  
dern  ins  Gewebe  k o m m t .  

Vie l l e ich t  b e s t e h t  zwischen  ]3SP u n d  B i l i r u b i n  n o c h  
eine we i t e rgehende  ]khnl ichke i t  in  d e m  Sinne,  dass  a u c h  die 
B i l i rub in -Clea rance  d u t c h  S u l f o n a m i d e  ges te ige r t  wiirde.  
D a m i t  k 6 n n t e n  die n ied r igen  B i l i r ub inwer t e  be i  Sulfon-  
a m i d - b e h a n d e l t e n  F r i i h g e b u r t e n  s zwanglos  erkl~trt wer-  
den. E n t s p r e c h e n d e  U n t e r s u c h u n g e n  m i t  B i l i r u b i n  s ind 
im Gauge.  

M. PILLER 

Antioxidant Activity of Mouse Liver 
and Kidney E x t r a c t s  

A n t i o x i d a n t s  h a v e  been  p o s t u l a t e d  to  p l a y  a c e n t r a l  
role  in  cel lular  m e t a b o l i c  processes  b y  p r e v e n t i n g  s p o n t a -  
neous  ox ida t i ve  r eac t ions  which  m a y  yie ld  p r o d u c t s  del-  
e te r ious  to  t h e  cell 1. T h e y  m a y  be  of specific i m p o r t a n c e  
in  r e g u l a t i n g  m e l a n i n  f o r m a t i o n  b y  m a m m a l i a n  p i g m e n t  
cells 2,3, a n d  in  s t ab i l i z ing  a d r e n a l i n e  w i t h i n  t h e  a d r e n a l  
m e d u l l a  4. As ye t ,  l i t t l e  is k n o w n  c o n c e r n i n g  t h e  c h e m i c a l  
n a t u r e  of t i s sue  a n t i o x i d a n t s ,  p a r t i c u l a r l y  w i t h  r e g a r d  to  
t h e i r  q u a l i t a t i v e  a n d  q u a n t i t a t i v e  v a r i a t i o n  a m o n g  dif-  
f e r en t  m a m m a l i a n  t issues.  Severa l  i nves t i ga to r s  h a v e  
c l ea r ly  d e m o n s t r a t e d  t h e  ab i l i t y  of aqueous  e x t r a c t s  of 
m a m m a l i a n  sk in  to  i n h i b i t  t h e  a u t o x i d a t i v e  c o n v e r s i o n  
of L - 3 , 4 - d i h y d r o x y p h e n y l a l a n i n e  (DOPA)  to  m e l a n i n  in 
vitro2,~, ~. D u r i n g  a r e c e n t  s t u d y  des igned  in  p a r t  t o  cha r -  
ac te r ize  t h e  chemica l  n a t u r e  of i n h i b i t o r y  s u b s t a n c e s  in  
s k i n  e x t r a c t s  3,6, para l le l  e x a m i n a t i o n  of m o u s e  l iver  a n d  
k i d n e y  e x t r a c t s  was  m a d e  for c o m p a r a t i v e  purposes ,  T h e  
re su l t s  are s u m m a r i z e d  in t h e  p r e s e n t  r epor t .  

T h e  t e chn i c s  were essen t ia l ly  t hose  r e p o r t e d  p rev i -  
ous ly  *. Brief ly ,  l ivers  a n d  k i d n e y s  were r e m o v e d  f rom 
a d u l t  C3H mice,  d issec ted  free of a d h e r i n g  fat ,  weighed,  
a n d  s u s p e n d e d  in cold  doub le  g lass-d is t i l led  w a t e r  to  
yie ld  50 m g  w e t  we igh t  of t i s sue /ml .  Fo l lowing  h o m o g e n i -  
za t ion  in  a chi l led  P o t t e r - E l v e h j e m  homogen ize r ,  t h e  t is-  
sue  e x t r a c t s  were  s to red  a t  - 20°C. T h a w e d  e x t r a c t s  were  
c e n t r i f u g e d  a t  12,800 × g for 15 m i n  a t  0°C, a n d  a n  ali-  
q u o t  of t h e  s u p e r n a t a n t  was  t e s t e d  for  i n h i b i t i o n  of D O P A  
a u t o x i d a t i o n ;  d r y  w e i g h t  of t i s sue  e x t r a c t  was d e t e r m i n e d  
for  e ach  sample .  T h e  t e s t  s y s t e m  cons is ted  of 1 ml  5 × 
10 -3 M L-DOPA,  3 m l  0.05 M K H o P O a - N a 2 H P O ,  bu f fe r  
(pH 7.4), 0.1 ml  1.6 × 10 -4 M CuSO 4, a n d  w a t e r  a n d / o r  
t i ssue  e x t r a c t  to  a f ina l  v o l u m e  of  5-1 ml.  All  r e ac t i ons  
were ca r r i ed  o u t  in  c a l i b r a t e d  t e s t  t ubes ,  w h i c h  were  in-  
c u b a t e d  a t  37°C. P rog res s  of m e l a n i n  f o r m a t i o n  was  fol- 
lowed b y  t a k i n g  h o u r l y  r ead ings  on  a K l e t t - S u m m e r s o n  
co lo r ime te r  w i t h  a KS-42  (blue) fi l ter.  T h e  p e r c e n t  i nh ib i -  
t i on  of D O P A  a u t o x i d a t i o n  b y  t i ssue  e x t r a c t s  was  calcu-  
l a t ed  as  a f u n c t i o n  of e x p e r i m e n t a l  a n d  co n t ro l  va lues  a t  
t h e  f o u r t h  h o u r  of i n c u b a t i o n .  P r e c i p i t a t i o n  of p r o t e i n s  
was  p e r f o r m e d  b y  a d d i n g  5 M t r i ch lo roace t i c  acid (TCA) 
to  t i ssue  e x t r a c t s  (f inal  c o n c e n t r a t i o n  TCA = 0.8 M) .  
Fo l lowing  cen t r i fuga t ion ,  t h e  p r ec i p i t a t e  was  d i sso lved  in  
a v o l u m e  of 0-1 N N a O H  such  t h a t  t h e  p H  d id  n o t  ex-  
ceed 9.0; t h e  r e su l t i ng  m i x t u r e  was n eu t r a l i z ed  w i t h  HC1. 
N e u t r a l i z a t i o n  of the  s u p e r n a t a n t  was  acco mp l i s h ed  w i t h  
N a O H .  T h e  f r ac t ions  t h u s  o b t a i n e d  were t e s t e d  for  a c t i o n  
o n  D O P A  a u t o x i d a t i o n .  Tissue  e x t r a c t s  were  also t e s t e d  for  
h e a t  s t ab i l i t y ,  d ia lyzab i l i ty ,  a n d  r e v e r s i b i l i t y  of i n h i b i -  
t o r y  a c t i v i t y  b y  s u l f h y d r y l  b lock ing  a g e n t s  6. 

I n  c o n f i r m a t i o n  of H~r~SCH 7, l iver  a n d  k i d n e y  e x t r a c t s  
p r o d u c e d  a m a r k e d  i n h i b i t i o n  of D O P A  a u t o x i d a t i o n .  
L i v e r  yie lded 9.1 z[: 0.3 m g  d r y  w e i g h t  of e x t r a c t  f r om 
50 m g  w e t  weight ,  a n d  t h e  p e r c e n t a g e  i n h i b i t i o n  of D O P A  
a u t o x i d a t i o n  was 56.4 4- 3.7 p e r  0-5 m g  d r y  w e i g h t  of ex-  
t r a c t  (means  4- m e a n  S. E.  b a s e d  o n  6 d e t e r m i n a t i o n s ) .  

A bteih,ng/i~r experimenteIle Medizin der F. Ho/[mann- 
La Roche & Co. AG., Basel, d. April  1960. 

Summary 

I n v e s t i g a t i o n s  in  t h e  r a b b i t  d e m o n s t r a t e  t h a t  e v e n  low 
doses of su l fonamides  increase  B S P  c lea rance  to  a b o u t  
twice i t s  n o r m a l  level.  
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Corresponding de te rmina t ions  for k idney  were 6.1 ~ 1.8 
and  57.3 ~ 1-8, respect ively .  Expressed  on the  same basis, 
inh ib i t ion  by  mouse d i aphragm was 28%, and by  h u m a n  
and mouse skin 18% 6. The inhibi t ion by  l iver  and k idney  
ex t rac t s  was pa r t ly  reversible by  the  add i t ion  of su l fhydry l  
blocking agents  (Fig.). The  m a x i m u m  reduc t ion  of inhibi-  
t ion by  su l fhydryt  reagents  was 60-70% for both  l iver  and  
k idney.  Our  recent  p re l iminary  es t imat ions  of wa te r -  
ex t r ac t ab le  - S H  der ived from 50 mg  wet  we igh t  of t issue 
yie lded values  of 0-25 btM for l iver  and 0.18 viM for 
k idney  s. A previous s tudy  of inhibi t ion of D O P A  au tox-  
ida t ion  by  l iver  and k idney  ex t rac ts  failed to demon-  
s t ra te  an -SH componen t  of the  inhibitorY; s imilar ly,  
m a n o m e t r i c  studies of an t i ox idan t  a c t i v i t y  of p lasma pro-  
reins 9 "and adrena l  medul la  ~ failed to  reveal  an  - S H  factor.  
The  demons t ra t ion  of an  ac t ive  su l fhydry t  f rac t ion in  the  
present  s tudy  migh t  be the  resul t  of the  differences in 
me thod  and /or  the  es tab l i shment  of a correct  mola r  rela-  
t ionship be tween  inhib i tor  and - S H  reagents  (Fig.). I t  
is n o t e w or thy  t h a t  correct ions had  to be made  th rough-  
ou t  for the  effect of -SH blocking agents  on t h e  D O P A  
sys tem;  bo th  iodoace tamide  and iodosobenzoate  t ended  
to accelerate  D O P A  au tox ida t ion ,  whereas  p :ch loromer-  
cur ibenzoate  inhibi ted the  process. 

A loss in inh ib i to ry  ac t i v i t y  of 40 -60% occurred when 
l iver  and k idney  ex t rac ts  were placed in a boil ing wate r  
b a t h  for 20 min. The  inh ib i to ry  f rac t ion which surv ived  
boil ing was a lmos t  en t i re ly  non-revers ible  by  su l fhydryl  
reagents .  These findings suggest  t h a t  aqueous  l iver  and 
k idney  ext rac ts ,  l ike those of skin and  d i a p h r a g m  s, con-  
ta in  a complex  of  an t iox idan t s  consist ing of a t  least  two 
ma jo r  f ract ions;  one, heat - labi le  and -SH in na tu re ;  a 
second, n o n - S H  and heat-s table .  The  bulk  of inh ib i to ry  
subs tances  in l iver  and  k idney  ex t rac t s  r ema ined  undia-  
lyzed af te r  48 h dialysis agains t  dist i l led wa te r  in the  cold. 
Contro l  l iver  ex t r ac t s  p roduced  a 52% inhibi t ion  of D O P A  
au tox ida t ion  per  0.5 m g  d ry  weight  of  t issue ex t rac t ,  
whereas  d ia lyzed ex t rac t s  inhibi ted  4 5 % ;  s imilar  va lues  
for k idney  ex t rac t s  were 60% and 45%,  respect ively .  

T r e a t m e n t  of l iver  and k idney  ex t rac t s  wi th  TCA sug- 
gested t h a t  the  inh ib i to ry  complex  was a lmos t  en t i re ly  
pro te inaceous  in na ture .  Whereas  1 ml  of l iver  or  k idney  
ex t r ac t  inhib i ted  D O P A  au tox ida t i on  100% (Fig.), the  
superna tan t s  of b o t h  organ ex t rac t s  fol lowing t r e a t m e n t  
wi th  TCA (4 de te rmina t ions  each) inhib i ted  less t h a n  8°//0, 
and in half  the  cases enhanced  D O P A  au tox ida t ion  by  
abou t  10%. Conversely,  t he  resuspended prote in  precipi-  
ta tes  f rom 1 ml  of l iver  or k idney  ex t r ac t  inhib i ted  93% 
and 50%, respect ively .  Addi t ion  of iodosobenzoate  to  t h e  
resuspended prec ip i ta tes  lowered the i r  inh ib i to ry  ac t i v i t y  
by  47% for l iver  and  67% for k idney,  s t rongly  suggest ive  
of an i nvo lvemen t  of pro te in  - S H  as pa r t  of the inh ib i to ry  
complex.  

A role of prote in  -SH in the  inhibi t ion of D O P A  au tox-  
idat ion was fur ther  suppor ted  by  exper iments  wi th  crys- 
tatlixae bovine  se rum a lbumin  (BSA). This  sut fhydryl-  
conta in ing  protein,  when  added to  the  t es t  sys tem in 
a m o u n t s  of 0-33 to  33 rag, p roduced  a marked  inhibi t ion 
of D O P A  autoxida t ion .  However ,  t he  effect  of B S A  on 
the  D O P A  sys tem was diff icult  to in te rpre t ,  for the  in- 
h ibi t ion was found to decrease wi th  increasing concent ra-  
t ion of B S A  (inhibit ion by  B S A :  0.33 m g = 4 7 % ;  
8.2 mg  = 6 3 % ;  33 mg = 2 1 % ;  66 mg  = -- 12%).  As in- 
dicated,  the  addi t ion  of sufficient  am oun t s  of B S A  (66 mg) 
to  t he  t es t  sys tem ac tua l ly  enhanced D O P A  au tox ida t ion .  
Iodosobenzoa te  b rought  abou t  a r e d u c t i o n  of inh ib i t ion  
which  increased f rom 30% to  60% wi th  decreasing con- 
cen t ra t ion  of BSA.  Al though  the  effect  of B S A  on D O P A  
au t o x i d a t i on  is obvious ly  qui te  complex  l° ,n ,  i t  m a y  be 

conc luded  t h a t  pure  proteins  under  specific co,lditions 
can  ac t  as an t iox idants ,  and t h a t  p a r t  of th is  ac t iv i ty  is 
a t t r i bu t ab l e  to p r o t e i n - S H .  

I t  would appear ,  therefore,  t h a t  an t iox idan t s  capable 
of inh ib i t ing  au tox ida t ion  of D O P A  in vitro are widely 
d is t r ibu ted  among  m a m m a l i a n  tissues and are at  least 
pa r t ly  prote iuaceous  in na tu re  L Our f indings suggest  that 
p ro te in  - S H  m a y  be  of g rea te r  impor tance  in ant ioxidant  
a c t i v i t y  of t issue ex t rac t s  t h a n  heretofore  t h o u g h t  1. Only 
f r a g m e n t a r y  evidence  is ava i lab le  concerning the func- 
t ions of tissue an t iox idan t s  in metabol ic  processes of living 
cells. I t  is clear  t h a t  var ious  organs conta in  different 
amoun t s  of these substances,  and i t  m a y  be of significance 
t h a t  t u m o r  t issues f rom mice 1 and  blood p lasma from 
h u m a n  cancer  pa t ien ts  12 are  def ic ient  in an t ioxidants .  The 
pos tu la ted  role of an t iox idan t s  in melan in  fo rmat ion  by 
m a m m a l i a n  melanocy tes  ~,3 and in t h e  s tabi l izat ion of 
adrenal ine  wi th in  the  adrena l  medul la  4 m a y  well represent 
specific funct ions  of a more general  sys tem of biological 
control .  However ,  add i t iona l  work  is necessary to criti- 
cal ly  tes t  HIRSCH'S in te res t ing  suggest ion t h a t  antioxi- 
dan t s  are  p a r t  of a mechan i sm of cel lular  stabilization 
pro tec t ing  the  cell agains t  spon taneous  fo rmat ion  of free 
radicals,  mutagens ,  carcinogens,  and o the r  deleterious 
substances  ~. 
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Effect of sulfhydryl reagents on inhibition of DOPA autoxidation 
by liver and kidney extracts. Mean values of inhibition are plotted 
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was added t 9 the test system. Several points (arrows) have been shifted 

slightly to permit clear illustration of data 
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Zusammen/assung 
Die h e m m e n d e  \ V i r k u n g  w~sser iger  L e b e r -  u n d  Nieren-  

e x t r a k t e  y o n  MAusen a u f  die D O P A - A u t o - O x y d a t i o n  
wurde geprt if t .  Lebe r -  u n d  N i e r e n w e r t e  w a r e n  y o n  gle icher  
G r 6 s s e n o r d n u n g  u n d  e t w a  d r e i m a l  gr6sser  als die fff iher  
fiir Miiuse- u n d  M e n s c h e n h a u t  b e s t i m m t e n  W e r t e .  Der  
H e m m f a k t o r  b e s t e h t  z u m  grossen  Tel l  aus  Eiweiss  u n d  
k o n n t e  in  e inen  - S H - G r u p p e n  e n t h a l t e n d e n ,  h i t z e e m p -  
i ind l i chen  Tel l  u n d  e inen  - S H - G r u p p e n - f r e i e n ,  h i t ze -  
s t ab i len  Tei l  g e t r e n n t  werden .  Die  mSgl iche  B e d e u t u n g  
solcher  H e m m s t o f f e  fiir die Zelle wi rd  e rSr te r t .  

O n  the El iminat ion of Chlorprothixene 
in Rat and Man 

C h l o r p r o t h i x e n O ,  t h e  t r a n s  i somer  of  2-chloro-9-(3-di-  
m e t h y l a m i n o p r o p y l i d e n e ) - t h i a x a n t h e n e ,  hydroch lo r ide ,  is 
a new  t r anqu i l l i z i ng  drug,  the  p h a r m a c o l o g i c a l  p roper t i e s  
of which  h a v e  b e e n  r e p o r t e d  p rev ious ly  ~'3 a n d  which  has  
been found  to  h a v e  p r o m i s i n g  cl inical  p rope r t i e s  4-7. I t  is 
an  ana logue  to  c h l o r p r o m a z i n e  in w h i c h  t h e  p h e n o t h i a z i n e  
r ing s y s t e m  h a s  b e e n  r ep l aced  b y  t he  t h i a x a n t h e n e  r ing 
sys tem t o  w h i c h  t h e  s ide c h a i n  is a t t a c h e d  b y  a doub le  
bond.  Like  c h l o r p r o m a z i n e  i t  shows  a fa i r ly  h igh  u l t ra -  
v io le t  a b s o r b a n c y .  U V  m a x i m a  are  o b t a i n e d  a t  230, 268, 
and  325 m a  in  a q u e o u s  solut ion.  I t  is eas i ly  e x t r a c t e d  f rom 
an a lka l ine  aqueous  so lu t ion  in to  n o n p o l a r  so lven ts  such  
as h e p t a n e  or  e ther ,  a n d  f rom these  so lven t s  in to  d i lu te  
acid. On  a d d i t i o n  of a n  equa l  v o l u m e  of c o n c e n t r a t e d  
sulfuric acid to  a n  aqueous  so lu t ion ,  a w e a k  s a l m o n  p i n k  
colour  is o b t a i n e d .  T h e  so lu t ion  shows  a m a i n  a b s o r b a n c e  
m a x i m u m  a t  389 mt~ a n d  a d d i t i o n a l  m a x i m a  a t  492 a n d  
5 t8  mtx. F u r t h e r m o r e ,  t h e  so lu t ion  shows  i n t ense  yel low 
fluorescence ( m a x i m u m  a t  559 m~t) o n  i r r a d i a t i o n  w i t h  
UV l igh t  ( a r o u n d  3000-4000 A). All t he se  p rope r t i e s  m a y  
be used  for  ana lys i s  q u a l i t a t i v e l y  a n d  q u a n t i t a t i v e l y .  

On  ana lys i s  of u r ine  f rom r a t s  g iven  t he  d rug  p a r e n t e r -  
ally or ora l ly ,  a n d  f r o m  p a t i e n t s  t a k i n g  t he  d rug  oral ly ,  a sul- 
furic ac id  r eac t i on  as  g i v e n  a b o v e  was  found  w i t h  ex t r ac t s .  
The  U V  a b s o r b a n c e  cu rves  were n o t  t h e  same  as o b t a i n e d  for  
the  drug,  however .  T h u s  t he  p resence  of a m e t a b o l i t e  was  
suspec ted  a n d  t h i s  was  sugges ted  to  be  t he  c o r r e s p o n d i n g  
sulfoxide, in a n a l o g y  to  t h e  case w i t h  a n u m b e r  of p h e n o -  
th iaz ine  t r anqu i l l i ze r sS- lL  S y n t h e t i c  c h l o r p r o t h i x e n e  sul-  
foxide showed  U V  a b s o r b a n c e  m a x i m a  a t  221 a n d  261 mtx 
and  a ' shou lde r '  a t  310 m~,  a n d  t he  U V  a b s o r b a n c e  cu rve  
was i den t i ca l  w i t h  t h e  cu rves  o b t a i n e d  for  t he  u r ine  ex- 
t racts .  On c a r r y i n g  o u t  t h e  sul fur ic  ac id  r eac t ion ,  a sal-  
mon  p i n k  co lour  was  o b t a i n e d  a n d  t h e  a b s o r b a n c e  c u r v e  
showed m a x i m a  a t  a b o u t  390 a n d  500 mix; w h i c h  is t he  
same f ind ing  as for  t h e  u r ine  ex t rac t s .  No f luorescence in  
UV l igh t  was  o b t a i n e d  for t he  s y n t h e t i c  sul foxide  or t he  
urine ex t rac t s .  On  p a p e r - c h r o m a t o g r a p h y  in b u t a n o l -  
acetic ac id-wate r ,  u r ine  e x t r a c t s  gave  a U V  a b s o r b i n g  
spot  in  t h e  s ame  pos i t i on  as  t he  s y n t h e t i c  sulfoxide,  R f  
a b o u t  0-70, whe reas  t h e  u n c h a n g e d  d r u g  gave  R I a b o u t  
0-75 a n d  showed  yel low f luorescence  in  long  wave  U V  
light  a f t e r  t r e a t m e n t  w i t h  50% sulfur ic  acid.  No such  
reac t ion  was  o b t a i n e d  for t h e  sul foxide  or  t h e  u r ine  
ext rac ts .  

Af te r  e lu t ion  of t he  spo t  o b t a i n e d  w i t h  u r ine  in d i lu t e  
acid, a U V  a b s o r b a n c e  cu rve  iden t i ca l  to  t h a t  of t he  sul- 
foxide was  Obta ined.  O n  p a p e r  c h r o m a t o g r a p h y  in 0.067 M 
p h o s p h a t e  buffer~L p H  7.5, t h e  sul foxide  a n d  t h e  u r ine  
ex t rac t s  gave  R~ a b o u t  0-70 a n d  t he  d r u g  R t  a b o u t  0.10. 
The i d e n t i t y  of t h e  u r i n a r y  m e t a b o l i t e  w i t h  t h e  sulfoxide 
was t h u s  concluded.  

On q u a n t i t a t i v e  ana lys i s  of t h e  o u t p u t  of sul foxide  in 
urine (modif ied e x t r a c t i o n  acco rd ing  to  SALZMAN a n d  

BRODIES for  s e p a r a t i o n  of u n c h a n g e d  d r u g  a n d  su l foxide ;  
a c e t a t e  buf fe r  p H  5-4 was used),  up  to  a b o u t  5 %  of t h e  
dose  was  r ecove red  in 48 h on  ora l  a d m i n i s t r a t i o n  to r a t s  
(single dose, 25 mg/kg) .  I n  m a n  5 .9 -29 .0%,  w i t h  a m e a n  
of 11.7%,  was  r ecovered  in 24 h (on c o n t i n u e d  admin i s -  
t r a t i o n  w i t h  doses  up  to  100 mg th r ice  dai ly) .  

O n  ana lys i s  of feces (same m e t h o d  as  for ur ine)  un-  
c h a n g e d  d r u g  as well  as t h e  sulfoxide was  found ,  on  ora l  
a d m i n i s t r a t i o n  in m a n .  T h e  t o t a l  e l i m i n a t i o n  in feces 
v a r i e d  f rom 0 - 4 1 %  of t h e  dose, s o m e w h a t  more  of t h e  
u n c h a n g e d  d rug  be ing  e l imina ted .  No o t h e r  m e t a b o l i t e s  
h a v e  been  iden t i f i ed  so far.  In  rats ,  on ly  t h e  su l foxide  
m e t a b o l i t e  was  found  in  feces, a n d  in a m o u n t s  f rom 1-7 % 
of t h e  dose in 48-72  h on  b o t h  ora l  a n d  p a r e n t e r a l  a d m i n -  
i s t r a t i o n  (single dose). 

I n  t h e  bile f r o m  b i l e - f i s tu l a - r a t s  ( l ight  u r e t h a n e - e t h e r  
anes thes i a ) ,  on ly  su l foxide  was  f o u n d  a n d  in a m o u n t s  of 
t h e  s a m e  o rde r  as  in  feces, a f t e r  o ra l  or  i n t r a m u s c u l a r  
a d m i n i s t r a t i o n .  Af t e r  i n t r a v e n o u s  in jec t ion ,  however ,  u p  
to  2 4 %  of t h e  dose was r ecovered  as sul foxide f rom t h e  
bi le  w i t h i n  7 h.  

No d e t e c t a b l e  a m o u n t s  of d r u g  or sul foxide  were found  
in  b lood  on  ora l  a d m i n i s t r a t i o n  to  m a n ,  n o r  cou ld  t h e  
d r u g  be  d e t e r m i n e d  in  b lood fol lowing ora l  or  i n t r a m u s -  
cu l a r  a d m i n i s t r a t i o n  of 25 m g / k g  o r  i n t r a v e n o u s  i n j e c t i o n  
of 5 -10  m g / k g  to  ra ts .  2 -5  m i n  a f t e r  i n t r a v e n o u s  i n j e c t i o n  
of 25 mg/kg ,  a b lood  c o n c e n t r a t i o n  i n  t h e  o rde r  of 3-1 tzg/ 
ml  was  obse rved .  T h e  d r u g  h a d  d i s a p p e a r e d  f rom the  
b lood in less t h a n  10 ra in  a f t e r  in j ec t ion .  
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Zusammen[assung 

D i e  A u s s c h e i d u n g  des  n e u e n  N e u r o l e p t i k u m s ,  Chlor-  
p r o t h i x e n ,  bei  M e n s c h e n  u n d  R a t t e n  w u r d e  in Urin ,  Gal le  
u n d  Faeces  u n t e r s u c h t  u n d  als einziges A b b a u p r o d u k t  
C h l o r p r o t h i x e n - S u l f o x y d  ge funden .  Aussche idungsp ro -  
d u k t e  in % de r  v e r a b r e i c h t e n  Dosis :  Be im  M e n s c h e n  
(orale V e r a b r e i c h u n g )  im U r i n :  5 - 2 9 %  Sulfoxyd,  Faeces :  
0 - 4 1 %  u n v e r ~ n d e r t e r  Stoff  + Sul foxyd.  Bei  de r  R a t t e  
(orale oder  p a r e n t e r a t e  V e r a b r e i c h u n g )  im U r i n :  b is  zu 
5 %  Sul foxyd,  Faece s :  1 - 7 %  Sulfoxyd,  ke ine  u n v e r / i n d e r t e  
S u b s t a n z ,  Gal le :  b is  zu 2 4 %  Sul foxyd.  
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