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pounds .  The  i n h i b i t i o n  caused  b y  d i ace ty l  is abo l i shed  
w h e n  t h e  r a t s  are  fed 0 .06% 3 ' -Me-DAB o v e r  4 weeks.  

S u l f h y d r y l  c o m p o u n d s  m a y  h a v e  e n h a n c i n g  or  in-  
h i b i t i n g  effect  on  m i t o c h o n d r i a l  swell ing wh ich  sugges ts  
t h a t  i t  is no t  t he  mere  p resence  of - S H  groups  or t h e  
r educ ing  p rope r t i e s  t h a t  are d e t e r m i n i n g ,  b u t  r a t h e r  t h e  
genera l  s t r u c t u r a l  p a t t e r n  of t h e  whole  molecule.  I n  fact ,  
a t  t h e  s ame  m o l a r  c o n c e n t r a t i o n  of 1 x 10 -2 r educed  glu-  
t a t h i o n e  causes  cons ide rab le  e n h a n c e m e n t  of swell ing (ct. 7), 
s o d i u m  th io su l f a t e  h a s  no  effect,  whi le  2, 3 -d imercap to -  
p r o p a n o l  causes  n e a r l y  t o t a l  i nh ib i t i on .  ~-Lipoic  ac id  
gives  some  e n h a n c e m e n t  a t  I × 10 -3 a n d  a t  5 × 10 -3 M/1, 
while  t h e  u n s u b s t i t u t e d  n -oc tano ic  acid causes  t o t a l  in-  
h i b i t i o n  a t  5 × 10 -3 M/1. 

T e n t a t i v e l y  t h e  fol lowing m e c h a n i s m  is sugges t ed  for  
t h e  ac t ion  of azo-dyes  a t  t h e  level  of t he  m i t o c h o n d r i a :  
T h e  m a n y  s t r u c t u r a l l y  u n r e l a t e d  biological  agen ts ,  wh ich  
af fec t  t h e  r a t e  of m e t a b o l i s m ,  m a y  do  so b y  a c t i n g  on  
revers ib le  s t r u c t u r a l  changes  in t h e  d y n a m i c  m i t o c h o n d r i a l  
m e m b r a n e  (e.g. s). T h e  a z o - c a r c i n o g e n s  a c t  a t  t h i s  level  b y  
i n h i b i t i n g  swel l ing,  poss ib ly  t h r o u g h  c ross - l ink ing  of t he  
e las t ic  m e m b r a n e  (ct. ~). Thus ,  t h e  m e m b r a n e  m a y  escape  
c e r t a i n  m e t a b o l i c  r e g u l a t o r y  s t imul i  because  of a n  acqu i r ed  
g r e a t e r  s t r u c t u r a l  r ig id i ty ,  t h a t  is a new m a c r o m o l e c u l a r  
p a t t e r n  which ,  once  es tab l i shed ,  is t r a n s m i t t e d  to  t h e  sub-  
s e q u e n t  gene ra t i ons  of cells. T h e  large  increase  of cys t ine  
c o n t e n t  of t h e  m i t o c h o n d r i a ,  w h e n  pass ing  f rom t h e  l iver  
to  t he  h e p a t o m a  1° is no t  i ncons i s t en t  w i t h  th i s  concep t .  

A futl account of these and related investigations will be given 
elsewhere. 
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Rdsumd 

D a n s  des  g roupes  de r a t s  nou r r i s  £ u n  r6gime c o n t e n a n t  
du  3 ' -m6 thy l -p -d im6 thy l am i noazobenz& ne ,  on  cons t a t e ,  
qu ' i l  y a u n  acc ro i s semen t  souda in ,  ~. 4 s ema ines ,  de  Fin- 
c idence  de t u m e u r s  h6pa t iques .  Ce t te  o b s e r v a t i o n  6 t ab l i t  
une  co r re l a t ion  d i rec te  e n t r e  la canc~rogen~se e t  le mini-  
m u m  des  courbes  de g o n f l e m e n t  des mie rosomes  e t  des 
m i t o c h o n d r i e s  de roles de ra ts ,  nour r i s  d a n s  les m~mes  
cond i t ions .  
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P o t e n t i a t i n g  t h e  D i a b e t o g e n i c  E f f e c t  

o f  A l l o x a n  b y  N - s u l p h o n y l - N - b u t y l u r e a  ( B Z - 5 5 )  

Two  i m p o r t a n t  p r o b l e m s  r e l a t ed  to  t h e  use of r e c e n t  
h y p o g t y c a e m i c  s u l p h o n a m i d e s  (oral  an t i d i abe t i c s )  a w a i t  
e luc ida t ion .  

F i r s t .  does  t h e i r  a c t i o n  in t h e  i n t a c t  a n i m a l  d e p e n d  on  
t he  p resence  of  i n su l in  or  f u n c t i o n i n g  p a n c r e a t i c  fl-cells. 
Secondly,  can  these  s u b s t a n c e s  u n d e r  c e r t a i n  c i r cum-  
s t ances  exe r t  a n  u n f a v o u r a b l e  effect  on  t h e  m e t a b o l i s m  of 
fl-cells *, 2 
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In  our  p rev ious  work,  we found  t h a t  t he  b lood level  of 
r educed  g l u t a t h i o n e  is no t  a f fec ted  b y  t he  a d m i n i s t r a t i o n  
of BZ-55 a, as i t  is t he  ease w i t h  some k n o w n  d i abe togen ic  
s u b s t a n c e s  4. On t he  o t h e r  h a n d ,  we obse rved  t h a t  in r a t s  
t h e  d iabe togen ic  effect  of a l l oxan  a f t e r  t he  a d m i n i s t r a t i o n  
of BZ-55  was increased  3. I n  t he  p r e s e n t  paper ,  we r e p o r t  
o b s e r v a t i o n s  of t he  same  effect  in  mice  a n d  a t i m e  ana lys i s  
of th i s  p h e n o m e n o n ,  i.e. we i n v e s t i g a t e d  t h e  in f luence  of 
t h e  t i m e  of BZ-55 a d m i n i s t r a t i o n  in  a c u t e  a n d  ch ron ic  
e x p e r i m e n t s .  

W h i t e  mice  ( s t ra in  H),  k e p t  u n d e r  s t a n d a r d  c o n d i t i o n s  
a n d  fed on  a L a r s e n  mix tu re ,  were  used.  BZ-55  in sus-  
p e n s i o n  ( l n v e n o l  Hoechs t )  was  a d m i n i s t e r e d  o ra l ly  
1000 m g / k g  in t h e  a c u t e  a n d  500 m g / k g  in  t h e  c h r o n i c  
e x p e r i m e n t .  A l loxan  was  p r e p a r e d  b y  o x i d a t i o n  of h a r b i -  
tu r i c  acid ~. Blood  s u g a r  was  e s t i m a t e d ,  us ing  a mod i f i c a t i on  
of Somogy i -Ne l son ' s  m e t h o d  s. 

A t o t a l  of 160 mice  were  d iv ided  i n to  8 groups.  I n  t h e  
f i rs t  g roup  t he  a n i m a l s  rece ived  a dose of 1000 m g / k g  of 
BZ-55  only,  a d m i n i s t e r e d  b y  tube .  T h e  second "group 
rece ived  a l t oxan  10 ra in  p r io r  to  t h e  a d m i n i s t r a t i o n  of 
BZ-55,  t he  t h i rd ,  four th ,  a n d  f i f th  g r o u p  a I loxan  2, 6, a n d  
24 h a f t e r  t h e  BZ-55.  To  t he  s i x t h  a n d  s e v e n t h  group,  we 
a d m i n i s t e r e d  doses of BZ-55  of 500 m g / k g  per  diem for  
one  or  t h r e e  weeks respec t ive ly .  24 h a f t e r  t he  l a s t  dose of 
BZ-55,  t h e y  were  also g iven  a l loxan.  T h e  mice  in t he  
e i g h t h  g r o u p  rece ived  a t loxan  only .  T h e  a n i m a l s  in  all  
g roups  were fas ted  for  6 h before  t h e  e x p e r i m e n t  a n d  were  
fed ha l f  a n  h o u r  a f t e r  t h e  a d m i n i s t r a t i o n  of a l toxan .  As a 
c r i t e r ion  of d i abe togen i c  po tency ,  we e s t i m a t e d  t he  b lood  
s u g a r  level on  t h e  3 rd d a y  a f t e r  t h e  a d m i n i s t r a t i o n  of 
a l loxan  ( the  an ima l s  were  fas ted  for 6 h before  e s t i m a t i n g  
t he  b lood sugar) ,  t h e  p e r c e n t a g e  of  d i abe t i c  a n i m a l s  (i.e. 
w i t h  a b lood suga r  level  a b o v e  250 mg) a n d  the  m o r t a l i t y  
r a t e  d u r i n g  t en  days .  

The  a d m i n i s t r a t i o n  of BZ-55 a lone  caused  a d rop  of the  
b lood suga r  f rom the  ave rage  va lue  of 1 3 0 m g %  to  
100 m g %  in 2 h, 95 r ag% in 4 h, 85 r a g %  in 6 h, a n d  to  
115 rag% in 24 h. 

The  o t h e r  resu l t s  are  s u m m a r i z e d  in t h e  Table .  The  
max ima l ,  s t a t i s t i ca l ly  h i g h l y  s igni f icant ,  p o t e n t i a t i o n  of 
t h e  d i abe togen ic  effect  of a l l oxan  was found  d u r i n g  t he  
2 nd a n d  6 th h o u r  a f t e r  t he  a d m i n i s t r a t i o n  of BZ-55. I n  
t he  o t h e r  t ime  in te rva l s ,  t he re  was a t e n d e n c y  t o w a r d s  
d e t e r i o r a t i o n  of t he  d iabe tes .  I n  t h e  g roup  where  BZ-55  
was  a d m i n i s t e r e d  for 3 weeks, t h e  b lood  suga r  level  was 
h i g h e r  t h a n  in t h e  con t ro l  group,  t h e  di f ference b e i n g  
s t a t i s t i ca l ly  s igni f icant .  

I t  is k n o w n  t h a t  a l loxan  ac t s  as a se lec t ive  poison  on  
fl-cells of t h e  pancreas .  I t s  tox ic i ty ,  however ,  depends  to  
a cons iderab le  degree  on  t he  f u n c t i o n a l  s t a t e  of t h e  fl-cells. 
T h u s  e. g. in f a s t ing  r a t s  7, in  r a t s  fed on  a h i g h - f a t  d ie t  ~, or  
a f t e r  the  a d m i n i s t r a t i o n  of exogenous  insu l in  in  mice  9, t h e  
d i abe togen ic  effect  of a l l oxan  is e n h a n c e d .  T h e  (/-cells 
d e g r a n u l a t e  u n d e r  these  c o n d i t i o n s  a n d  t h e  p a n c r e a s  
c o n t a i n s  less e x t r a c t a b l e  insul in.  I t  is genera l ly  be l ieved 
t h a t  u n d e r  these  c i r c u m s t a n c e s  t he  S-cells a re  less ac t ive  xo. 
Converse ly ,  r e a l i m e n t a t i o n  a f t e r  f a s t i ng  4,9 glucose ad -  
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Changes in the diabetogenic effect of alloxan ('250 mg]kg subcuta- 
ncously), administered to mice 10 rain before, 2, 6, and 24 h after 
BZ-55 respectively, and 24 h following the daily administration of the 

same drug for 1 and 3 weeks 

Nunl- Average Alloxan administered after bet of glycemia 
BZ-55 animals rag% 

- 10 min 
+ 2 h  
+ 6 h  
24 h 
+ 24 h (after admini- 

stration for one week) 
+ 24 h (after admini- 

stration for three weeks) 
Controt--Alloxan alone . 

19 
20 

7 
20 

15 

13 
20 

259±23 
467 4- 56 + 
510=[_48 + 
244~:22 

231 ± 36 

385±60 + 
2184-25 

Percen- Morta- 
tage of lity 
diabe- rate in 
ticani- 10 days 

reals in % 

47-2 5-0 
73-4 + 65-04 

100.0 + 57-0 + 
37"5 20"0 

35.7 20'O 

69-2 21'4 
31-7 5"0 

* glycemia abuve °50 rag% 
+ statistically significant difference as compared with control 

(P = O-01 -- 0-02) 

minis t ra t ion  closely before al loxan in jec t ion  in mice 9, 
glueagon in dogs lL  or adrena l in  in rabbi ts% p r o t e c t  the  
//-cells from alloxan.  U n d e r  these  c i rcumstances ,  fl-cells 
are s t imu la t ed  to  increased ac t iv i ty .  

Our expe r imen t s  sugges t  t h a t  BZ-55 increases  t h e  
d iabetogenic  effect  of al loxan.  We m a y  thus  conclude  t h a t  
this subs tance  causes a s t a t e  of [unctional hypoactivity of 
the/3-cells. This  m a y  be due to t he  di rect  effect  of BZ-55 
or secondary  to  t he  decrease oI t he  Mood sugar  or b o t h  
factors.  I t  will be necessary  to  make  a more  de ta i led  
analysis  of these  factors .  So far  we can on ly  say  t h a t  t he  
factor  of hypog lycemia  could no t  p lay  a role in the  group  
of mice which  were given a l loxan 10 min  pr ior  t he  BZ-55 
and 24 h af ter  BZ-55 had  been  admin i s t e r ed  for th ree  
weeks. The t e n d e n c y  of p o t e n t i a t i o n  of t h e  d iabe togenic  
effect  of al loxan,  however ,  exis ts .  No signs oI p ro t ec t i on  of 
fl-cells were de t ec t ed  as m i g h t  be expec t ed  if BZ-55 
exer ted  a favorable  effect  on the i r  me tabo l i sm  and in- 
creased the i r  funct ional  ac t iv i ty .  

This seems to be in d i sag reemen t  w i th  the  hypo thes i s  of 
some authorsZ t h a t  the  hypog lycemic  ac t ion  of BZ-55 is 
due to  s t imula t ion  of the  fl-cells. I t  cannot ,  however ,  be  
ruled ou t  t h a t  a f ter  t he  admin i s t r a t i on  of BZ-55 insul in  is 
released in some u n k n o w n  (more or less passive) manner .  
Our f inding is in ag reemen t  w i th  the  views of o the r  
au thors  ~2,x3 who, as a resul t  of histological  changes  of tile 
fl-cells in rabbi t s ,  assume t h a t  a f t e r  the  a d m i n i s t r a t i o n  of 
BZ-55 these  cells are  in a qu iescen t  s tage  s imi lar ly  to  t h a t  
dur ing  fas t ing or a f te r  the  admin i s t r a t i on  of exogenous  
insulin. 
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Zusammenfassung 

Es wird festgestell t ,  dass im voraus  ve rabre ich tes  BZ-55 
die diabetogene Wi rkung  des Alloxans bei  M~iusen po ten-  
ziert. 
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O n  t h e  U r i n a r y  E l i m i n a t i o n  
of  M e t h o x y p r o m a z i n e  in  M a n  

M e t h o x y p r o m a z i n e  t (MPZ) is a pheno th i az ine  deri- 
va t ive ,  which  has  recen t ly  been in t roduced  as a t ran-  
quillizer. Chemical ly  i t  is closely re la ted  to  chloro-  
p romaz ine  (CPZ), a l t hough  the  2-CI group has  been  sub-  
s t i tu t ed  for a 2 - m e t h o x y  group.  Dur ing  a clinical tr ial  of 
the  drug  i t  was t h o u g h t  of in te res t  to  de te rmine  the  
u r inary  o u t p u t  to check t h a t  the  drug  was t a k e n  by  the  
p a t i en t s  and  to  get  an  idea of t he  me tabo l i sm.  
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U.V. absorption curves of methoxypromazine sulfoxide (standard) in 
aqueous solution (acetate buffer pH 5.6 acidified with sulfuric acid) 
and ol the mctabolite, extracted from urine according to SA~ZMAN 

and ~:IRODIE3~ in the same solvent. 

MPZ (maleate) in aqueous  so lu t ion  shows a charac te r -  
istic u l t rav io le t  abso rp t ion  w i t h  a ma in  m a x i m u m  a t  
251 mf~ and  a low m a x i m u m  a t  302 mpt. This  is closely 
analogous  to  t h a t  of CPZ 2,3 and  o the r  10-aminoalkyl-  
pheno th iaz ines  ~. The colour reac t ion  charac ter i s t ic  of 
some pheno th i az ine  c o m p o u n d s  wi th  c o n c e n t r a t e d  sulfuric 
acid (DuBosT and  PASCAL ~ a n d  others)  is also ob ta ined .  
On add i t i on  of an  equal  vo lume of sulfuric acid to  MPZ in 
aqueous  solution,  a red colour (absorpt ion  peak  at  565 m~z) 
develops,  which  is fairly s table ,  b u t  the  absorbance  is no t  
ve ry  reproducible .  Also th is  reac t ion  is less sensi t ive  t h a n  
t h e  U.V.  absorp t ion .  E x t r a c t i o n  of MPZ is easi ly per-  
fo rmed  f rom an  alkaline aqueous  solut ion w i t h  e ther ,  and 
f rom e t h e r  to  an  acid aqueous  phase,  w i t h  recoveries 
a round  90%. The  acid aqueous  e x t r a c t  is sui table  for 
d i rect  U.V. s p e c t r o p h o t o m e t r y  or t he  sulfuric acid re- 
act ion.  Abso rp t i on  curves for the  red colour ob ta ined  wi th  
such  ex t r ac t s  f rom the  urine of p a t i en t s  receiving 
300-375 m g  M P Z  dai ly  were  s imilar  to  those  Ior pure  
MPZ,  b u t  the  U.V. abso rp t ion  curves  showed  charac te r -  
istic devia t ions  ind ica t ing  t h a t  me tabo l i t e s  migh t  be 
present .  I n  fact  t he  curves  were s imilar  to  those  of CPZ 
sulfoxide a, showing m a x i m a  a t  252, 273, 296, and  332 mlx 
and  a ' shoulder '  a t  a b o u t  242 m~  (Fig.). 

In  order  to  es tab l i sh  w h e t h e r  t he  mc tabo i i t e  was  iden- 
t ical  w i t h  MPZ sulfoxide,  th is  c o m p o u n d  was  synthes ized  
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