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M y d r i a t i c  A c t i v i t y  o f  A n a l g e s i c s  i n  M i c e  

A l t h o u g h  m o r p h i n e  is k n o w n  to  p r o d u c e  m y d r i a s i s  in 
mice, t h e  m y d r i a t i c  a c t i v i t y  of m o r p h i n e - l i k e  d rugs  ha s  102. 
received o n l y  l i t t l e  a t t e n t i o n  in  t h e  pas t .  I t s  m e c h a n i s m  8: 
seems to  b e  u n k n o w n .  61 

I n  t h e  cou r se  of a s c r e e n i n g  p r o g r a m  i n v o l v i n g  t h e  
i n v e s t i g a t i o n  of a new  ser ies  of s y n t h e t i c  ana lges ics  a n d  4- 
p a r a s y m p a t h o l y t i c s ,  we f o u n d  a h i g h l y  s i gn i f i c an t  
pos i t ive  c o r r e l a t i o n  b e t w e e n  t h e  ana lges ic  a n d  t h e  m y-  
dr ia t ic  a c t i v i t i e s  in  mice  of k n o w n  a n d  new  m o r p h i n e -  2 
like ana lges ics .  

T h e  ana lges i c  a c t i v i t y  in  mice  (EDs0 in m g / k g  s u b c u -  
t aneous ly  = A) was  d e t e r m i n e d  u s i n g  t h e  " h o t  p l a t e "  101. 
t echn ique ,  d e s c r i b e d  b y  EDDY e.l al. 1. 

The  m y d r i a t i c  a c t i v i t y  in  mice  (EDs0 in  m g / k g  sub-  8: 
c u t a n e o u s l y  = M)  was  d e t e r m i n e d  us ing  e s sen t i a l ly  t h e  
same m e t h o d  as d e s c r i b e d  in  p r e v i o u s  p a p e r s  ~. 6: 

The  r e su l t s  o b t a i n e d  w i t h  20 k n o w n  ana lges ics  of 
va r ious  s t r u c t u r e  a re  s u m m a r i z e d  in  t h e  Tab le ,  a n d  4- 
g raph ica l ly  r e p r e s e n t e d  in  t h e  F igure .  

The  r a n k  c o r r e l a t i o n  coef f i c ien t  z for  t h e  two  r a n k i n g s  2- 
of A a n d  M is h i g h l y  s i g n i f i c a n t  
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(3 = + 0.79; 4.83; P < 0.01) 
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T h e  r e l a t i v e l y  h i g h  A / M  r a t i o  for  t h e  e t h y l  e s t e r  No.  
16 E A / M  = 4.57 (3.60-5.80)]  is p r o b a b l y  due  to  t h e  f ac t  
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Analgesic and mydriatic activity of 20 morphine-like analgesics in 
mice 

A analgesia (EDso in mg/kg subcutaneously) 
M mydriasis (EDs0 in mg/kg subcutaneously) 

t h a t  t h i s  c o m p o u n d  is a m o r e  a c t i v e  p a r a s y m p a t h o l y t i c  
t h a n  t h e  o t h e r  c o m p o u n d s  l i s ted .  As  a n  a c e t y l e h o l i n e -  

No. 
Number 
of mice 

used 

EDso in mg/kg subcutaneously and 
fiducial limits (P 0.05) 

Rankings 
A I M  

A I M 

1 Heroine hydrochloride 185 2.00 
2 d/-Phenadoxone HBr  115 2.45 
3 1- (3-Hydroxy-N-methyl)-morphinane d- 

t a r t r a t e .  110 3.00 
4 d l -Amidone  HC1 210 5.18 
5 4: 4-Diphenyl-6- (N-morpholiuo) -hexan- 

3-one base. 105 6.15 
6 3-(N-piperidino)-I : 1- di-2'-thienyl-prop-1- 

ene HCI i15 6.50 
7 dl, 4 : 4-Diphenyl-5-methyl-6-(N-morpho- 

lino)-3-acetylimino-hexane I-IC1. 175 7.10 
8 4 : 4-Diphenyl-6-dimethylamino-hexan-3- 

one HC1. 110 11. 6 
9 Morphine hydroehloride 345 11. 8 

10 4 : 4-Diphenyl-6-(N-pyrrolidino)-hexan-3- 
one base 110 14. 3 

11 4 : 4-Diphenyl-6- (N-piperidino) -hexan-3- 
one HC1. 140 16. 2 

12 dt, 4: 4-Diphenyl-5-methyl-6-(N-morpho- 
lino)-3-imiuohexane HC1 155 19. 0 

13 Ethyl ,  2:2-diphenyl-4-(N-morpholino)- 
bu tyra te  base 65 19. 2 

14 Pethidine HC1 160 28. 0 
15 3 : 3-Diphenyl-5-(N-morpholino)-peutan- 

3-one HC1 80 35. 8 
16 Ethyl ,  2 : 2-diphenyl-4-(N-piperidino)- 

bu tyra te  oxalate .I 100 37. 0 
17 Codeine phosphate  .I 135 53. 0 
18 Dionine hydrochloride 85 55. 8 
19 Alpha, dl, 4-dimethylamino-3-methyl-2- 

propionyloxybutane HC1 60 65. 8 
20 dl-4: 4-Diphenyl-5-methyl-6- (N-morpho- 

lino)-hexan-3-one base 70 77. 5 

( 1.84- 2.18) 
( 2.15- 2.79) 

( 2.56- 3.51) 
( 4.80- 5.59) 

( 5.77- 6.55) 

( 5.99- 7.05) 

( 6.17- 8-17) 

(10. 3-  13" 1) 
(11. 2-  12. 5) 

(13. 1-  15. 9) 

(14. 5-  18. 1) 

(16. 1-  22. 4) 

(17. 9-  20. 5) 
(25. 7-  30. 5) 

(31. 1 - 4 1 .  2) 

(31. 4 -  43" 7) 
(48- 2-  58. 3) 
(45. 7 - 6 8 .  1) 

(57. 7-  75. 0) 

(53. 8-111. 6) 

2.03 
3,08 

2.94 
4.75 

8.75 

6.40 

8.90 

13. 2 
13. 1 

12. 2 

14. 5 

26. 6 

23. 7 
21. 5 

50. 5 

8.10 
70. 0 

100. 0 

76. 0 

90. 5 

( 1.83- 2.25) 0.99 1 1 
( 2.77- 3.42) 0.80 2 3 

( 2.21- 3-91) 1.02 3 2 
( 4.52- 4.99) 1.09 4 4 

( 7.74- 9.89) 0.70 5 7 

( 5.82- 7.04) 1.02 6 5 

( 7.95- 9.97) 0.80 7 8 

(12. 3 -  14. 1 )  0.88 8 11 
(11. 7 -  14. 7) 0.90 9 10 

( n .  o= 13. 5) 1.17 10 9 

(12. 3- 17" 1) 1"12 11 12 

(24" 2- 29" 3) 0.71 12 15 

(19. 3 -  29" 2) 0.81 13 14 
(19. 5 -  23. 7) 1.30 14 13 

(43. 2-  59- 1) 0.71 15 16 

( 6 . 7 5 -  9.72) 4.57 16 6 
(61. 4 -  79. 8) 0.76 17 17 
(82. 0-122- o) 0.56 18 2o 

(64. 4 -  89. 7) 0.87 19 18 

(65. 6-124" 9) 0"86 20 19 



294 Br~ves communications - Brevi comunicazioni [EXPERIENTIA VoL. XII/8] 

a n t a g o n i s t  on  t h e  i so la ted  r a b b i t  i l e u m  c o m p o u n d ,  No. 16 
is 1 .44% (1 .07-1 .94%)  as a c t i v e  as a t r o p i n e  su l fa te .  T h e  
o t h e r  c o m p o u n d s  l i s t ed  a re  less a c t i v e  or  i n a c t i v e  in 
t h e s e  e x p e r i m e n t a l  c o n d i t i o n s  3. E.g.  a m i d o n e :  0.50 
(0 -37-0 .58%)  ; p e t h i d i n e  : 0.30 (0 -22 -0 .41%)  ; m o r p h i n e :  
< 0 .1%.  

I n v e s t i g a t i o n  i n to  v a r i o u s  a s pec t s  of t h i s  p r o b l e m  is 
b e i n g  p u r s u e d ;  t h e  r e su l t s  wil l  be  p u b l i s h e d  in de t a i l  
e l sewhere .  
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Rdsum~ 

D a n s  u n e  s6rie de  20 ana l g6s i ques  p u i s s a n t s  n o u s  a v o n s  
t r o u v 6  u n e  c o r r e l a t i o n  h a u t e m e n t  s i g n i f i c a t i v e  e n t r e  
l ' a c t i v i t 6  a n a l g 6 s i q u e  e t  m y d r i a t i q u e  chez  la  souris .  

diese g e r i n g e n  p l A t t c h e n e i g e n e n  K o h l e h y d r a t m e n g e n  
in  de r  Rege l  n i c h t .  I m m e r h i n  m 6 g e n  sie  e ine  E r k l ~ r u n g  
da f t i r  b i e t en ,  wieso die  ( ,visk6se M e t a m o r p h o s e ) )  dcr 
P1At tchen  of t  s c h o n  b e i m  b los sen  K o n t a k t  m i t  T h r o m -  
b i n  m a n i f e s t  wird ,  o h n e  j e d o c h  m i t  d e m  v o n  uns  b isher  
b e n u t z t e n  R e t r a k t i o n s - H e m m u n g s t e s t  3 f a s s b a r  zu wer- 
den.  

W e i t e r e  A r b e i t e n  zu r  A b k l i i r u n g  de r  ]3eziehungen 
zwi schen  F e r m e n t a k t i v i t i i t  d e r  P l ~ t t c h e n  u n d  l~etrak-  
t i o n  s ind  i m  Gange .  

E. F. LUSCHER 

Theodor-Kocher-Institut und Physiologisches Institut 
der Universit~it Bern, den 23. Juni  1956. 

Summary 

D e x t r o s e  is f o u n d  to  be  a co - fac to r  for  c lo t  r e t r ac t ion .  
D u r i n g  r e t r a c t i o n  l ac t i c  ac id  is p r o d u c e d ,  sugges t ing  
a close r e l a t i o n s h i p  b e t w e e n  e n z y m a t i c  a c t i v i t y  of the 
p l a t e l e t s  a n d  t h e  r e t r a c t i o n - m e c h a n i s m .  

8 D. K. DE JONGH, E. G. VAN PROOSDIJ-HARTZEMA, and P. JANS- 
SEN, Arch. int. Pharmacodyn. 103, 100 (1955).- E. G. VAN PROOSDIJ- 
HARTZEMA, P. JANSSEN, and D. K. DE JONGH, Arch. int. Pharma- 
codyn, lOa, 120 (1955). 

t 3 b e r  d i e  W i r k u n g  v o n  Phenylbutazon 
auf den Tricarbonsiiurezyklus und andere 

Fermentsysteme 

Glukose als Cofactor bei der Retraktion 
des Blutgerinnsels 

V o r  k u r z e m  w u r d e  m i t g e t e i l t  1, dass  zu r  A u s l 6 s u n g  
de r  R e t r a k t i o n  e ines  p l ~ t t c h e n h a l t i g e n  F i b r i n g e r i n n s e l s  
T h r o m b i n  u n d  e in  d i a l y s i e r b a r e r  F a k t o r  aus  P l a s m a  o d e r  
S e r u m  e r fo rde r l i ch  s ind.  

S e i t h e r  k o n n t e  f e s t ge s t e l l t  w e r den ,  da s s  die a k t i v e  
K o m p o n e n t e  au s  D i a l y s a t  w e d e r  y o n  K a t i o n e n -  n o c h  
A n i o n e n a u s t a u s c h e r h a r z e n  z u r i i c k g e h a l t e n  wird.  D e r a r t  
e n t s a l z t e  D i a l y s a t e  w u r d e n  de r  P a p i e r c h r o m a t o g r a p h i e *  
m i t  B u t a n o l - E i s e s s i g - W a s s e r  (4: 1 :5)  u n t e r w o r f e n .  Die  
a k t i v e  K o m p o n e n t e  k o n n t e  e lu i e r t  u n d  als G lukose  
i d e n t i f i z i e r t  we rden .  

S c h o n  f r i ihe r  w u r d e  f e s t ge s t e l l t  s, dass  die R e t r a k t i o n  
in  e i n e m  u n g e p u f f e r t e n  (~Minimalsystem)> aus  P l ~ t t c h e n ,  
F i b r i n o g e n ,  D i a l y s a t  au s  P l a s m a  u n d  T h r o m b i n  m i t  
e i n e m  A b s i n k e n  des  p H - W e r t e s  v e r b u n d e n  ist.  N u n m e h r  
w u r d e  g e f u n d e n ,  dass  die be i  G l u k o s e - A n w e s e n h e i t  ge- 
b i l d e t e n  S ~ u r e m e n g e n  i n n e r h a l b  b e s t i m m t e r  G r e n z e n  
p r o p o r t i o n a l  d e m  R e t r a k t i o n s e f f e k t  s ind .  Die  g e b i l d e t e  
Si iure  l~onnte  als Mi lchs~ure  i d e n t i f i z i e r t  we rden ,  so 
dass  o f f ens i ch t l i ch  g l y k o l y t i s c h e  P rozes se  i m  T h r o m b o -  
z y t e n  au f  das  e n g s t e  m i t  d e m  R e t r a k t i o n s m e c h a n i s m u s  
v e r k n i i p f t  e r s che inen .  Die  B e z i e h u n g  z w i s c h e n  zuge-  
s e t z t e r  G lukose  u n d  g e b i l d e t e r  S~ure  i s t  k o m p l i z i e r t e r e r  
N a t u r ;  i n s b e s o n d e r e  w u r d e  g e f u n d e n ,  dass  m i t  T h r o m -  
b in  a l le in  i n k u b i e r t e  Pl~Lttchen ebenfa l l s  s c h o n  ger inge  
M e n g e n  Milchs~Lure zu p r o d u z i e r e n  v e r m 6 g e n ,  was  au f  
e inen  n a t f i r l i c h e n  K o h l e h y d r a t g e h a l t  d e r  P l~ i t t chen  
schl iessen  1Asst. Z u r  A u s l 6 s u n g  de r  R e t r a k t i o n  gen i igen  

1 E. F. LOSCHER, Exper. im Druck (1956); Vox Sanguinis 1, 133 
(1956). 

2 S. M. PARTRIDGE, Biochem. J. 42, 238 (1948). 
a E. F. L0SC~ER, Vox Sanguinis 1, 133 (1956). 

O b e r  die W i r k u n g  v o n  P h e n y l b u t a z o n  (1, 2 -Diphenyl -  
3 , 5 - d i o x o - 4 - n - b u t y l - p y r a z o l i d i n  = / 3u t azo l i d in  Geigy) 
au f  spez i f i sche  F e r m e n t s y s t e m e  in vitro l iegen bis  heute  
n u r  v e r e i n z e l t e  A n g a b e n  vor .  E i n e  Z u s a m m e n s t e l l u n g  
de r  L i t e r a t u r  f iber  d ie sen  F r a g e n k o m p l e x  e r s c h e i n t  in 
e iner  b e s o n d e r e n  M i t t e i l u n g  1. 

U n s e r e  V e r s u c h e  g i n g e n  y o n  de r  F r a g e  aus,  ob  die ent- 
z t i n d u n g s h e m m e n d e  W i r k u n g  des  P h e n y l b u t a z o n s  mit 
d e m  S to f fwechse l  de r  P o l y s a c c h a r i d e  de r  G r u n d s u b s t a n z  
v e r k n i i p f t  sei. In  vitro-Versuche m i t  H y a l u r o n i d a s e  
(s iehe a u c h  GIALDRONI u n d  GRASSI2; AGOLINI u n d  Mit- 
a r b e i t e r  a u n d  DOMENJ OZ 4) . und  C h o n d r o i t i n a s e  verliefen 
n e g a t i v  ( P h e n y l b u t a z o n k o n z e n t r a t i o n e n  y o n  10 - a m  ent- 
s p r e c h e n d  31,8 mg°/o ). W i r  u n t e r s u c h t e n  f e r n e r  den  Ein- 
f luss y o n  P h e n y l b u t a z o n  au f  die f l - G l u c u r o n i d a s e  (Tech- 
n ik  y o n  TALALAY u n d  M i t a r b e i t e r n  ~) u n d  die Cholin- 
e s t e r a se  ( M e t h o d e  Each  AMMONS), o h n e  e i n e n  Hemm-  
e f fek t  zu b e o b a c h t e n  (c = 10 - a m ) .  

I m  H i n b l i c k  a u f  die z e n t r a l e  S t e l l u n g  des  Tr icarbon-  
sXure sys t ems  i m  S to f fwechse l  b e f a s s t e n  wi r  u n s  ferner 
m i t  de r  W i r k u n g  des P h e n y l b u t a z o n s  au f  die Zwischen- 
s t u f e n  des  K r e b s ' s c h e n  Zyk lus .  

Methoden. Die  D a r s t e l l u n g  de r  M i t o c h o n d r i e n  aus 
R a t t e n l e b e r  g e s c h a h  n a c h  de r  M e t h o d e  y o n  LEUTHARDT 
u n d  M/3LLER 7. Bei  e in igen  V e r s u c h e n  w u r d e  d iesen  An- 
s ~ t z e n  n o c h  G l y k o l k o m p l e x o n  (J~thylenglykol -b is - f -  
a m i n o - i i t h y l - ~ t h e r - N ,  N ' - t e t r a e s s i g s ~ u r e  = schweiz .  Pat. 
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