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Die Interpretation der Spektren verdanken wir Herrn Dr. E. 
Gmon, die Mikroanalysen unserem Mikroanalytisehen Laboratorium 
(Leitung Dr. H. WA6NER). 

U. RENNER 

Wissenscha/tliche Laboratorien der J. R. Geigy A.G., 
Basel, den 27. Januar t959. 

Summary 

Vobasine ,  a m o n o m e r i c  indole  a lka lo id  of nove l  spec t r a l  
type,  a n d  v o a c r y p t i n e ,  a m o n o m e r i c  5 - m e t h o x y i n d o l e  
der iva t ive ,  h a v e  b e e n  i so la ted  f rom t h e  b a r k  of Voacanga 
a/ricana Stapf .  

Table II 
Relative importance of the components of the nledium 

Medium of Incubation 

Complete medium 
Minus malonic acid 
Minus pyrophosphate  . . . 
Minus ~-keto glutaric acid . 
Minus liver homogenate  . . 
Minus AMP-NH 2 

Keto acid Amino 
dis- acid 

appeared formed 
[zmol ~tmol 

20-0 25-6 
19.67 32.7 
19-67 26-8 
**** 10-8 

0.0 0.0 
10.35 13.4 

, A c t i v e  A m m o n i a '  

I n  the  course of our  i nves t i ga t i ons  on t h e  possible  ac t ive  
forms of a m m o n i a ,  we s t ud i ed  t h e  a m i n a t i o n  of  c¢-keto 
acids b y  r a t  l ive r  p r e p a r a t i o n s .  L i v e r  f rom f resh ly  sacri-  
riced r a t s  was  w a s h e d  w i t h  sal ine,  m i n c e d  a n d  h o m o g e n i z e d  
in saline w i t h  a P o t t e r - E l v e h j e m  t y p e  homogenize r .  T h e  
i n c u b a t i o n  was ca r r ied  o u t  in  0.1 M p H  7-0 p h o s p h a t e  
buffer .  E a c h  vessel  rece ived  20 ~mol.  of sod ium pyro-  
p h o s p h a t e  a n d  5 ~mol.  of ma lon ic  acid.  The  fol lowing 
add i t ions  were m a d e  a t  the  level  of t w e n t y  ~mol.  of each :  
adenos ine  t r i p h o s p h a t e  (ATP) ,  a m m o n i u m  p h o s p h a t e ,  
a -ke to  g lu ta r ic  ac id  (or p y r u v i c  acid) a n d  adenos ine  
p h o s p h o r a m i d e  (AMP-NH2).  T h e  t o t a l  v o l u m e  was 3-2 ml.  
A t  t he  end  of 2-3  h a t  38°C t r i ch lo roace t i c  acid was  a d d e d  
to  a f inal  c o n c e n t r a t i o n  of 5%.  T h e  i n c u b a t e s  were 
cent r i fuged  a n d  ana lyzed  for a m i n o  acid b y  t he  n i n h y d r i n  
me thod .  The  ke to  acid lef t  was  e s t i m a t e d  b y  t he  m e t h o d  
of FRIEDEMANN a n d  HAUGEN1 The  resu l t s  are p r e s e n t e d  
in Table  I. 

Table I 
Amino acid formation in rat  liver homogenates 

No Additions 

None (tissue alone) . . . 

a-ketoglutaric acid (K.G.) 
K . G  plus ammonium 

phosphate 
K.  G plus ammonia plus 

ATP 
K. G plus ATP 
K . G  plus AMP'NH z. . . 

Keto acid 
dis- 

appeared 
~mol 

None 
added 

0-0 

0.0 

20.0 
17.82 
20.0 

Amino 
acid 

formed 
vmol 

3-90 

5.10 

11.85 

28.65 
23"65 
24.45 

The  resul t s  p r e sen t ed  in Tab le  I I  were o b t a i n e d  b y  
e l imina t ion  of each  c o m p o n e n t  f rom a comple te  m e d i u m  
consis t ing  of l iver  h o m o g e n a t e ,  p h o s p h a t e  buffer ,  ~-keto  
g lu tar ic  acid, p y r o p h o s p h a t e ,  ma lon ie  acid a n d  adenos ine  
phosphoramide .  Us ing  p y r u v i c  acid in t he  place of ~-ke to  
g lu tar ic  acid,  s imi lar  resu l t s  were ob t a ined .  

x T. E. FRIEDEMANN and G. E. [{AUGEN, J. biol. Chem. 147, 415 
(1943). 

These  d a t a  show t h a t  adenos ine  p h o s p b o r a m i d e  was  as 
effect ive  as a m i x t u r e  of A T P  a n d  a m m o n i a .  A T P  a lone  
was qu i t e  ac t ive  a n d  t h i s  m i g h t  be due  to t h e  e n d o g e n o u s  
f o r m a t i o n  of a m m o n i a  in t h e  l iver  h o m o g e n a t e .  F u r t h e r  
e x p e r i m e n t s  are in  progress  to  t e s t  w h e t h e r  t h e  role of 
A M P - N H  2 is con f ined  to  a m i n o  acid s y n t h e s i s  a lone  or  is 
i m p o r t a n t  in  o t h e r  a m i n a t i o n  (e.g. b i o s y n t h e s i s  of glucos-  
amine )  a n d  a m i d a t i o n  (e.g. g l u t a m i n e  b iosyn thes i s )  re-  
ac t ions  also. F u r t h e r  e x p e r i m e n t a l  de ta i l s  will be  r e p o r t e d  
e lsewhere .  W h i l e  these  e x p e r i m e n t s  were  in progress ,  
s imi la r  r e su l t s  were  r e p o r t e d  us ing  p r e p a r a t i o n s  of Myco- 
bacterium ~. 

The authors wish to thank Chas. Pfizer and Company for a grant- 
in-aid of research, which partly supported this work. 

BARSARA J.  COSSANO a n d  D. V. SIVA SANKAR 

Department o/ Chemistry, Adelphi College, Garden City, 
N.Y.,  and Biochemical Research Laboratory, Children's 
Unit, Creedmoor State Hospital, Queens Village, New York, 
January 6, 1959. 

Zusammen]assung 

Es  wurde  ge funden ,  dass  A d e n o s i n o p h o s p h o a m i d a t  (Na) 
die S y n t h e s e  y o n  K e t o - S g u r e n  aus  R a t t e n l e b e r h o m o -  
g e n a t e n  an reg t .  Diese V e r b i n d u n g  k o m m t  in i h r e r  W i r -  
k u n g  e iner  M i s c h u n g  y o n  A d e n o s i n t r i p h o s p h a t  u n d  A m -  
m o n i u m  gleich. W i r  beabs i ch t igen ,  die A m i n o -  u n d  die 
A m i d o - R e a k t i o n e n  der  R e i n v e r b i n d u n g e n  zu u n t e r s u c h e n ,  
u m  fes tzus te l len ,  ob  die phys io log i sch  w i r k s a m e  F o r m  des 
A m m o n i u m s  aus  A d e n o s i n p h o s p h o a m i d a t  be s t eh t .  

2 N. KATUNUMA, Arch. Biochem. Diophys. 76, 547 (1958). 

The  Effect of S u b s t a n c e  P on  the 
A m o u n t  o f  5 - H y d r o x y t r y p t a m i n e  in the  G u t  

I t  h a s  b e e n  s h o w n  in a p r ev ious  w o r k  t h a t  s u b s t a n c e  P 
r e s to red  per i s ta l s i s  w h e n  i n j e c t e d  i n t r a l u m i n a l l y  i n to  t h e  
i so la ted  gu inea-p ig  i l eum in w h i c h  t h e  pe r i s t a l t i c  ref lex 
was  abo l i shed  b y  fa t igue,  b y  e x t e r n a l  or i n t e r n a l  appl ica-  
t i on  of 5 - h y d r o x y t r y p t a m i n e ,  or b y  lower ing  t h e  t e m p e r -  
a t u r e  of t h e  b a t h  1. On t h e  o t h e r  h a n d ,  s u b s t a n c e  P w h e n  
a c t i n g  o n  t h e  ou t s ide  of t h e  i so la ted  gu inea -p ig  i l eum pro-  
d u c e d  a b lock  of t h e  pe r i s t a l t i c  ref lex ~. 5 - H y d r o x y t r y p t -  

1 D. BELESLIN and V. VARA616, Brit. J. Pharmacol. 13,321 (1958). 
2 D. B~LESLIt~ and V. VARAGId, J. Pharm. Pharmacol. 11, 99 

(1959). 
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Table I 
The effect of substance P on the amount of 5-HT in the ileunl, stomach and spleen of the rat 

187 

Number of 
experiments 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Mean 
± S t .  
Error 

ILEUM 
(ng 5-HT/g) 

Substance P Controls 100 U[kg 

1130 
1303 
1215 

754 
720 
826 
340 
902 

1480 

964 

-t-118.1 

1574 
2742 
1670 
1336 
2218 
1578 
1800 
1460 
1572 

1773 

~146-1  
< 

0.01 

STOMACH 
(ng5-HT]g} 

Substance P ControN 100 U/kg 

1126 2086 
1598 1860 
1056 1452 
1553 1558 
988 1684 
891 2072 

1919 2374 
711 1743 
951 2198 

1694 2308 

1249 1933 

:1:119'9 ±96"2  

P 

<: 
0.01 

SPLEEN 
(ng 5-HT/g) 

Substance P 
Controls 100U]kg 

1871 2307 
1000 1498 

714 1918 
857 1428 

1124 615 
1076 1198 
1810 1995 
1082 1018 

972 1047 
705 1869 

1121 1489 

± 128.4 =I:I91.8 

P 

,4 
0-1 

amine  a f fec ted  peris tals is  in a s imilar  way,  i,e. i t  s t imul -  
a ted  peris tals is  when  ac t ing  on the  mucous  m e m b r a n e  
of the  in tes t ine  3 and  i t  depressed or abol ished per is ta l t ic  
ref lex when  ac t ing  on the  outs ide  of t he  isolated intes-  
t ine  4,5. I t  was sugges ted  in a previous  work  t h a t  subs tance  
P m a y  ac t  t h r o u g h  a n o t h e r  ac t ive  s u b s t a n c e h  Consider-  
ing the  s imi lar i ty  w i t h  which  subs tance  P and  5-HT act  
on the  per is ta l t ic  reflex, the  p re sen t  expe r imen t s  were 
u n d e r t a k e n  in order  to see w h e t h e r  subs tance  P can a l te r  
the  5-HT c o n t e n t  of the  gut.  

I n  t he  isolated guinea-pig  i leum of 15-20 cm long, the  
subs t ance  P (60-80 units)  was  in~ected in t r a lumina l ly  
a n d  was  al lowed to  ac t  for  20-35 min.  The cont ro l  pre- 
pa r a t i on  was  in jec ted  wi th  sal ine.  B o t h  contro l  and  t e s t  
p r e p a r a t i o n  were  p repa red  accord ing  to  a modi f ied  
T rende l enburg ' s  t echn ique  which  is descr ibed  in de ta i l  in 
a previous  pape r / .  The subs t ance  P was t h e n  washed  
ou t  and  the  i leum was  e x t r a c t e d  wi th  80% ace tone  
according  to  the  m e t h o d  of CORREALE 6. The ex t r ac t s  
were assayed  on the  i sola ted  ra t  fundus  7 in the  presence  
of a t rop ine  (2 × 10 -s  g]ml) and  an tazol ine  (10 -6 g/ml). 

I n  a n o t h e r  series of expe r imen t s  on rats,  subs tance  P 
was in jec ted  in t r ape r i tonea l ly  in doses rang ing  f rom 
60-120 uni ts /kg .  The in jec t ions  of subs tance  P were  
r epea t ed  in th ree  successive days  and  on the  four th  d a y  
the  an imals  were  sacrificed. F r o m  each  an imal  the  s t o m -  
ach,  t he  spleen a n d  a piece of i leum 20 cm long were t a k e n  
and  e x t r a c t e d  wi th  aceton.  The  ex t r ac t s  were  assayed  
aga ins t  5 - h y d r o x y t r y p t a m i n e  on t h e  i so la ted  r a t  fundus  
in the  presence  of a t rop ine  (2 x 10 - s  g/ml) and  antazol ine  
(10 -~ g/ml).  

The resul ts  are p resen ted  in the  Tables  I and  i I .  

I t  m a y  be seen t h a t  subs t ance  P increased the  a m o u n t  
of 5 - h y d r o x y t r y p t a m i n e  b o t h  in t he  isolated guinea-pig  
i leum and  in the  r a t  i leum. The same  was  t rue  for the  
r a t  s tomach .  On the  o the r  hand ,  no change  in the  5-hydro-  
x y t r y p t a m i n e  c o n t e n t  of the  ra t  spleen was observed.  

a 1~. BOLBRING and R. C. Y. LIS, J. Physiol. I88, I~P (t957). 
H. W. KOSTERLITZ and J. A. RomNsoN, J. Physiol. 13a, 249 

(1957}. 
K. H. GINZEL, J. Physiol. t37, 62P (t957}. 
P. CORREALE, J. Neuroehemistry Z, ~0t (1958). 

7 j .  R. VAN~, Brit. J. PharmacoL 12, 334 (1957}. 

Table II 
The effect of substance P on the amount of 5-HT 

in the isolated guinea-pig ileum 

Number of 
experiments 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

IV[can 
St. 

Error 

Controls 
(ng 5-HT/g) 

350 
627 
551 
339 
641 
414 
665 
467 
417 
562 

503 

35.1 

Substance P 60-80 
Units lntrahmlinally 

(ng 5-HT]g) 

640 
928 

1064 
604 
96I 
686 
830 
691 

2618 
1115 

1014 

154-2 

< 

0.01 

STACEY and  SULLIVAN a have  found  t h a t  an increase in 
the  t r y p t o p h a n  c o n t e n t  of the  die t  of mice and  ra ts  re- 
sul ted  in a rise in t he  a m o u n t  of 5-HT in t h e  small  in- 
tes t ine .  Ster i l izat ion of t h e  gu t  b y  s t r e p t o m y c i n  and  
ch lo r te t racyc l ine  h a d  a s imilar  effect ,  p ro b ab l y  by  pre- 
v en t i n g  bac ter ia l  m e t a b o l i s m  of d i e t a ry  t r y p t o p h a n .  The 
p r e s en t  e x p e r i m e n t s  show t h a t  in t ra luminaI  or  in t raper i -  
tonea l  in jec t ion  of  subs t ance  P m a y  also increase the  
a m o u n t  of 5 - h y d r o x y t r y p t a m i n e  in the  s t o mach  and  in 
t he  i leum. The  e x a c t  m e c h a n i s m  of th i s  effect  of subs tance  
P c a n n o t  be accoun ted  for by  the  p re sen t  exper iments .  

5-hydroxytryptamine used in this work was kindly supplied by 
Farnlitalia, Milano, Italy. 

D. B~LESLIN and V. VARAGI~ 

Department o/Pharmacology, Medical Faculty, Belgrade 
(Yugoslavia), March 4, 1958. 

Rdsumd 

Ix ' inject ion in t rap6r i ton6ale  de ta subs t ance  P (60 h 
120 U/kg) chez le r a t  p rovoque  une a u g m e n t a t i o n  mar -  

8 R. S. STACEV and T. J. SULLIVAN, J, Physiol, 137, 63P (1957). 
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qu6e de 5 -HT duns la paroi  de l ' e s tomac  e t  duns l ' ildon. 
Duns la ra te  de cet  animal ,  on  n ' y  observe pus d ' a u g m e n -  
t a t ion  de 5-HT, 

L ' admin i s t r a t i on  in t ra lumina le  de la subs tance  P 
(60-80 U) dans  l'ilfion isol6 du cobaye,  augmen te  aussi" 
sensiblement  la quant i t~  de 5-HT.  

O n  t h e  E x c r e t i o n  of  1 7 - K e t o s t e r o i d s  in  G u i n e a  

P i g s  

Several  inves t iga t ions  h a v e  revealed  t h a t  the  adreno-  
cort ical  ac t iv i ty  in guinea pigs is re la t ive ly  high. T h e y  
therefore excre te  a n u m b e r  of 17-ketosteroids ( t7 -KS)  in 
the urine, t2ERON el at. 1 isolated the  following 17-KS from 
mate guinea pig urine:  

3e-hydroxyet ioeholan-  17-one, 3e-hydroxy-zxP;U)-etiocho - 
len-17-one, 3 ~ - h y d r o x y e t i o c h o l a n - l l , 1 7 - d i o n e ,  3e-,11fl- 
d ihydroxyet iocholan-17-one ,3a-hydroxy-A 9(ll).androsten_ 
17-one, 3a-hydroxyandros tan-11,17-dione ,  3~, 1 l f l -dihydr-  

oxyandros tan -  17-one. 

They  were all 3c~-compounds, of which the  final ident if i -  
cat ion was made  by  infrared analysis.  

In  our  exper iments ,  which  will  be repor ted  in deta i l  
elsewhere, we isolated a 3fi-hydroxy-77-kelosteroid f rom the  
ur ine  of normM u n t r e a t e d / e m a l e  gu inea  pigs, This  has  no t  
previously  been repor ted,  unde r  s imilar  expe r imen ta l  con-  
ditions. Moreover,  we conf i rmed the  findings of PERON et 
al. 1 

The urine of 10 female guinea pigs was col lected da i ly  
for 6 days. Af te r  fl-glucuronidase hydrolys is  and subsequent  
cold acid hydrolysis  a t  p H  0.5 wi th  cont inuous  e ther  
extract ion (for 48h}, t he  17-I4S conta in ing  ex t rac t s  were  
chromatographed  on a lumina  by  gradient  elut ion tech- 
nique2. We obta ined  7-8 Z immermann-pos i t i ve  fract ions.  
As is shown in Table  I,  f ract ion I I  was the  greatest .  I t  
amounted  to 44.9% of the  to t a l  Z i m m e r m a n n  chromogens  
eluted and conta ined  a 17-KS, which showed the  same 
runmng  ra te  as crysta l l ine  epia~$drosterone on t h e  paper  
ch romatogram {chromatographic  sys t em used:  p ropylene  
glycol/ligroin). In  the  mixed  c h r o m a t o g r a m  of b o t h  the  
isolated substance and pure  epiandrosterone,  no separa t ion  
occurred. 

The sulphuric acid spec t rum of the  unknown revealed 
max imal  optical  dens i ty  a t  310 m~t. No increased absorp-  
tion was apparen t  a t  405 m~x, which is character is t ic  for 
dehydroepiandrosterone.  The  paper  ch roma tog raph ic  
propert ies of epiandrosterone and dehydroep iandros te rone  

1 F. G. PERON and R, 1. DORFMAN, J. biol. Chem. zz3, 877 (1956). 
T. K. LAKSHMANAN and S. LIEBERMA~, Arch. Biochem. Bio- 

phys. 53, 258 (1954). - W. SrAIB and W. SeHILO, Klin. Wschr. 36, 
166 (1958). 

Table t [  
10 female guinea pigs-urine collection for 6 days. Extraction of con- 
jugates with butanol at pH 11; chromatography of the extract on 

alumina (according to CREPe31. 

17 - Ketosteroids GI ucuronic Eluate (% of total Acid amount eluted) 

Butanol; 2% aqueous butanol 
6% aqueous butanol . . . .  
10% aqueous butanol . . . .  
15% aqueous 
(0.1 N NH4OH ) butanol . . , 

3040% 

40-50% 

3-6% 1.8 mg 

a÷e no t  m u c h  different .  B o t h  steroids have  a lmos t  the  
same  running  ra te  in t h e  sys tem propylenc  glycol/Iigroin.  

The  3fl-configuration of the  isolated s teroid was de- 
mons t r a t ed  by  digi tonin prec ip i ta t ion  of the  purif ied 
f ract ion I I .  Less t h a n  10% of it  appeared in the  a-fract ion,  
while the  b a l k  of Z i m m e r m a n n  pos i t ive  mater ia l  was 
measured  in the fl-fracidon. The  infrared spec t rum of the 
B-fraction was ident ica l  wi th  t h a t  of crystal l ine epiandro-  
sterone. The  described substance  could be isolated re- 
pea ted ly  in different  series ol  exper iments .  

The  quest ion as to  the  na tu re  of t he  17-KS conjugates  
appear ing  in the  ur ine  of guinea pigs seemed to  be of 
pa r t i cu la r  interest .  I n  order  to inves t iga te  the  mode  of 
conjuga t ion  of 17-KS in guinea  pigs, we followed the  pro-  
cedure of CREPY et al.* given  for the  ex t rac t ion  and  sepa- 
ra t ion  of steroid conjuga tes  in h u m a n  urine, 

A 6-day-urine spec imenco l l ec t ed  f rom 10 female guinea 
pigs was ad jus ted  to p H  11, followed by  the  add i t ion  of 
sodium chloride unt i l  a sa tu ra t ion  of a p p r o x i m a t e l y  10% 
was ach ieved .  T h e  ur ine  was then ex t rac ted  twice  with  the  
same vo lume  of n-butanol .  The  ex t r ac t  so ob ta ined  was 
ch roma tog raphed  on a lumina  as repor ted  by  CREPY et al. 3. 
In  this  manne r  it  was separa ted  in to  3 Z i m m e r m a n n -  
posi t ive  fractions,  the  second of which  (eluted wi th  10% 
aqueous  butanol)  corresponded to  17-KS sulphates,  t he  
th i rd  of which  (eluted wi th  15% aqueous  (0.1 N N H 4 O H  ) 
bu tanol )  to 17-KS glucuronides  [Table I I ) .  Sub jec t ed  to  
high vol tage  paper  electrophoresis  t he  10 % aqueous-  
bu tano l  f ract ion revea led  the  mobi l i ty  of R b  = 0-86, which 
is typ ica l  for 17-KS sulphates  4. Af te r  cold acid hydrolys is  
(at p H  0.5) and s imul taneous  cont inuous  e ther  ex t rac t ion  
(for 48 h) the  paper  ch romatograph ic  eva lua t ion  of the  
above  fract ion disclosed 3 e - h y d r o x y e t i o c h o l a n - l l , 1 7 -  
dione and higher  polar  17-KS (probably 3~, 1 l f i -dihydroxy 
et iocholan-17-one and 3~ , l l f l -d ihydroxyandros t an -17-  
one). The  glucuronide fract ion (etuted wi th  15% aqueous  

3 0 .  CREPY, M. F. JAYLE, and F. MESLIN, Acta endocrinol. 24, 233 
(L957). 

4 H. t~ELZER and W. STAIB, Clin. chim: Acta Z, 407 {1~57). 

Table I 

10 female guinea pigs-urine collection for 6 days. Gradient elution chromatography on alumina after /~-glucuronidase hydrolysis and 
subsequent cold acid hydrolysis (at pH 0.5) with continuous ether extraction (for 48 h). 

Total 17- Kctosteroids 

15.9 mg 
Fraction I 

10-3 

Relative distribution of the 17-KS; recorded in % of the total 17-KS-excretion 

"Fraction II  Fraction I I I  
44.9 [ 5-3 

Fraction IV 
9.1 

Fraction V 
10-9 

Fraction VI Fraction VII  
14-3 5-2 


