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The  acid chlor ide  of I X  was  cycl ized in h i g h  d i l u t i o n  
{benzene) in t he  p resence  of t r i e t h y l a m i n e .  

X ha s  been  s h o w n  to  be iden t ica l  in  m e l t i n g  poin t ,  I R -  
spec t rum,  op t i ca l  ro t a t ion ,  c h r o m a t o g r a p h i c  b e h a v i o u r  
a n d  microbio logica l  a c t i v i t y  7 (S taph .  au reus  ATCC 6538-P,  
in vitro) wi th  n a t u r a l l y  occur r ing  E n n i a t i n  B. 

Zusammen/assung. Die S t r u k t u r  von  E n n i a t i n  B, e ines  
a n t i m i k r o b i e l l e n  \Vi rks tof fes  aus  Fusa r i ens t~ immen  ( E T H ,  
Zfirich),  wi rd  d u r c h  S y n t h e s e  als die eines Cyc lohexa-  
pep to l ids  bewicsen  (vgl. X).  

PL. a .  PLATTNER, K. VOGLER, R. O. STUDER, 
P. QUITT, a n d  W, KELLER-SCHIERLEIN 

We are very much indebted to Prof. B. FUST and Dr. ERIKA 
B6RM from our Microbiological l)epartment for this bioassay. 

Chemische Forschungsableilung tier F. Ho//mann-La Roche 
& Co. AG, Basel (Schweiz), und Organisch-chemisches Labo- 
ratorium der Eidg. Technischen Hochschule, Zi~rich 
(Schweiz), 8. Januar 1963. 

The  Stabi l i ty  of Purif ied Preparat ions  
of Substance  P 

Crude  p r e p a r a t i o n s  of t he  p h a r m a c o l o g i c a l l y  ac t ive  
p o l y p e p t i d e  k n o w n  as S u b s t a n c e  P are  r e a s o n a b l y  s t a b l e  
in  so lu t ion ,  b u t  va r ious  worker s  h a v e  f o u n d  t h a t  p r e p a -  
r a t i o n s  c o n t a i n i n g  600 U/ rag  or  more ,  lose a c t i v i t y  when  
t he  so lu t ions  are  d i l u t ed  for t e s t i n g  (STERN ~). 

E x p e r i m e n t s  were u n d e r t a k e n  to  d i scover  t he  cause  of 
th i s  i n s t a b i l i t y  a n d  m e a n s  of o v e r c o m i n g  it. 1 nag of a 
h igh ly  pur i f i ed  p r e p a r a t i o n  of S u b s t a n c e  P was suppl ied  
b y  Dr. VV. Hae fe ly  of H o f f m a n n - L a  R o c h e  & Co. L td . ,  
Basle.  So lu t ions  of t h i s  p r e p a r a t i o n  were c o m p a r e d  w i t h  
a s t a n d a r d  p r e p a r a t i o n  of S u b s t a n c e  P (75 U / m g )  b y  t h e i r  
ac t ion  on  i so la ted  gu inea -p ig  i leum. W h e n  t he  pur i f ied  
p r e p a r a t i o n  was  d i sso lved  in T y r odes  so lu t ion  a n d  a d d e d  
to  t he  b a t h  in less t h a n  1 min ,  t he  a c t i v i t y  a p p e a r e d  to  be  
a b o u t  800 U/rag  a n d  t h i s  fell to  350 U / m g  30 ra in  la ter .  

T h e  presence  of p ro t e in s  in  the  so lu t ion  h a d  two  effects  
on  t he  responses  to  S u b s t a n c e  P. 

(1) The  effect  of t h e  s t a n d a r d  p r e p a r a t i o n  was po ten -  
t i a t ed .  I n  one  e x p e r i m e n t ,  for  example ,  t h e  p resence  of 
h u m a n  p l a s m a  a l b u m i n  (10 -5 g / m l  in  t he  so lu t ion  a d d e d  in 
t he  b a t h )  increased  t he  p o t e n c y  of t h e  s t a n d a r d  3.5 t imes .  
Beef  y-g lobul in  (10 -~ g/ml)  or ge la t in  (5%) h a d  a smal le r  
effect  (1.6 t imes) .  Th i s  effect  is l ike t h a t  desc r ibed  b y  
GRANT, HOOD, a n d  RAMVeELL 2 w h o  found  t h a t  c e r t a i n  
p ro t e in s  inc reased  t he  ac t ion  of ace ty l cho l ine  on  frog 
rec tus  a b d o m i n i s .  I n  o rde r  to  avo id  c o m p l i c a t i o n s  in  l a t e r  
e x p e r i m e n t s ,  t he  s t a n d a r d  was  d i sso lved  a n d  d i l u t ed  in 
t he  s ame  so lu t ions  as  t h e  p r e p a r a t i o n s  c o m p a r e d  wi th  it.  

(2) The  s t a b i l i t y  of t h e  pur i f ied  p r e p a r a t i o n  was in- 
creased.  I n  one  series of e x p e r i m e n t s  120 gig of t h e  pur i f ied  
p r e p a r a t i o n  was weighed  out ,  d issolved in 1 ml  of T y r o d e  
so lu t ion  c o n t a i n i n g  beef  y-g lobul in  (10-ag/ml) ,  a n d  d i lu t ed  
10 t imes  for t he  test .  T he  a c t i v i t y  of t h e  or ig ina l  so lu t ion  
was e s t i m a t e d  as 4200 U / r a g  of t h e  pur i f ied  p r e p a r a t i o n ,  
a n d  i t  a p p e a r e d  to  be s t ab le  for  a week a t  4 °. On  d i lu t ion  
w i t h  10 -8 g lobu l in  t h e  a c t i v i t y  felt 3 0 - 6 0 %  in 1 h. The  loss 
was  n o t  abo l i shed  b y  us ing  p o l y t h e n e  vessels,  a n d  was  
increased  w h e n  t he  glass vessel  was  t r e a t e d  w i t h  silicone. 
W h e n  t he  d i l u t i ng  f luid c o n t a i n e d  5% glycerol  no  loss was 
de t ec t ed  in 1 h. 

i n  t h r ee  e x p e r i m e n t s  in  w h i c h  1 0  -~ y-g lobul in  was used  
as t h e  d i lu t ing  fluid,  t h e  glass sur face  was  inc reased  b y  
a d d i n g  smal l  glass pa r t i c les  (bal lo t in i )  a n d  t h e  loss was  
84, 86 a n d  94% in less t h a n  40 min .  Th i s  increase  in t he  
r a t e  of d i s a p p e a r a n c e  of S u b s t a n c e  P sugges ted  t h a t  i t  
was be ing  a d s o r b e d  on  t h e  surface  of t he  glass, a n d  i t  was 
found  t h a t  ove r  50% of t he  a c t i v i t y  could be r ecovered  b y  
wash ing  t he  ba l lo t in i  w i t h  N/50 HC1. 

I n  a n o t h e r  series of e x p e r i m e n t s  120 ~xg of the  p repa -  
r a t i o n  was d isso lved  in 1 m l  of 0 .9% sal ine c o n t a i n i n g  5% 
gelat in .  Th i s  so lu t ion  was  d i lu t ed  w i t h  5% ge la t in  100 
t imes  for tes t ing ,  a n d  e s t i m a t e d  to  c o n t a i n  6700 U / m g  of 
t he  p r e p a r a t i o n .  The  a c t i v i t y  fell to  5000 in 90 ra in  a n d  to  
4700 in 24 h. These  s t r o n g  so lu t ions  of ge la t in  t h u s  gave  
b e t t e r  p r o t e c t i o n  t h a n  y-globul in .  

A s imi la r  p h e n o m e n o n  h a s  been  s t ud i ed  b y  KIILL a'~ who  
found  t h a t  insu l in  was  a d s o r b e d  on  glass, a n d  t h a t  5% 
ge la t in  p r e v e n t e d  th i s  a d s o r p t i o n  a n d  could  be  used  to  
e lu te  insu l in  f rom glass. O the r s  h a v e  m a d e  s imi la r  ob-  
s e r v a t i o n s  ~. P r e s u m a b l y  t h e  ge la t in  compe te s  w i t h  t h e  
ac t ive  s u b s t a n c e s  for r ecep to r s  in  t he  glass, t h o u g h  i t  is 
possible  t h a t  t h e  ac t ive  s u b s t a n c e s  fo rm a s t ab l e  b u t  st i l l  
a c t i ve  c o m p o u n d  wi th  gela t in .  STOUFFER a n d  LIPSCOMBE fl 
h a v e  s t ud i ed  a s imi la r  p h e n o m e n o n  in  e x p e r i m e n t s  which  
showed  t h a t  h i g h l y  a c t i v e  A.C.T.H.  p r e p a r a t i o n s  were ad -  
so rbed  on  glass a n d  could be  e lu ted  w i t h  acid. 

O t h e r  worker s  h a v e  also descr ibed  the  a d s o r p t i o n  of 
sma l l  q u a n t i t i e s  of ac t ive  s u b s t a n c e s  on  glass. For  ex- 
ample ,  MARSHALL 7 f o u n d  t h a t  o rgan ic  bases  were a d s o r b e d  
on  glass unless  t he  glass was  c leaned  b y  soak ing  in  con-  
c e n t r a t e d  n i t r i c  acid.  

VEALL a n d  VETTER 8 s t a t e  t h a t  a l b u m i n  labe l led  w i t h  
r ad io iod ine  is los t  on  glass, b u t  t h a t  t h i s  can  be  p r e v e n t e d  
if t h e  t o t a l  c o n c e n t r a t i o n  of a l b u m i n  is k e p t  ove r  1%.  
HJORTH 9 found  t h a t  pol len  e x t r a c t s  lost  t h e i r  p o t e n c y  as 
a n t i g e n s  in glass vials ,  a n d  t h a t  t h i s  loss was  p r e v e n t e d  b y  
a d d i n g  0 .01% of t h e  non ion i c  d e t e r g e n t  k n o w n  as T w e e n  
80; in  t h i s  case t h e  loss d e p e n d e d  on  t he  p resence  of a i r  in  
t h e  vial .  

I t  is poss ible  t h a t  t he  a p p a r e n t  inc rease  of a c t i v i t y ,  
w h e n  p ro t e in s  were a d d e d  to  t he  s t a n d a r d  p r e p a r a t i o n ,  as 
descr ibed  above ,  was due  to  t h e  fac t  t h a t  in t h e  absence  of 
a d d e d  p r o t e i n  t he re  was some loss on  t he  walls  of t h e  b a t h  
in which  t he  a s say  was made .  However ,  t he  fac t  t h a t  t he  
s t a n d a r d  p r e p a r a t i o n  seemed  to  be  s t ab le  cas ts  d o u b t  on  
t h i s  e x p l a n a t i o n .  
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E q u a l  vo lumes  of a solut ion of purif ied Substance  P in 
gelat in  were  measu red  in to  a series of ampoules  and 
freeze-dried.  The a m o u n t  of Subs tance  P in one ampoule 
was e s t i m a t e d  by  comparisxm wi th  the  s t anda rd  prepa-  
ra t ion  (75 U/mg)  by four d i f ferent  methods .  The results 
are shown  in t he  Table.  

Method Units per Ampou|e 

Rat uterus < 1 
Guinea-pig intestine 11.2, 13.3 
Fowl rectal caecum 10 
Goldfish intestine 1~.2 

The puri f ied p repa ra t ion  had  no act ion on the ra t  uterus 
in the  concen t r a t i ons  used. This  confi rms the view (GAD- 
DVM x0) t h a t  t h e  ac t ion  of t he  s t a n d a r d  prepara t ion  on this  
t issue is n o t  due  to  Subs tance  P itself bu t  to  an impuri ty .  

The  resul ts  ob t a ined  by  the  o the r  three  methods  agreed 
wi th  one a n o t h e r  wi th in  the  errors  of the  assays. I t  seems 
likely t h a t  the  act ion of the  s t a n d a r d  in these tests  is due 
to Subs tance  P itself. The  resul ts  wi th  fowl rectal caecum 

and guinea-pig ileum conf i rm similar  obse rwt t ions  b y  
FrANz, BOISSONNAS, and Sxi i rMEr u,  who also found t h a t  
these  tes ts  agreed wi th  tes ts  on r abb i t  blood pressure.  The  
result  wi th  the  goldfish in tes t ine  conf i rms the  view t h a t  
this  t issue provides a sensi t ive tes t  for Subs tance  P 
(GADI)UM and SZERB ll). 

Zusammen/assung. Hochgere in ig te  IMipara te  yon Sub- 
s tanz P sind in verd t inn te r  1,6sung n ich t  stabil ,  da  die 
akt ive  Substanz  an Glas adsorb ier t  wird. I)er Verlust  an  
Wirksamkei t  konnte  durch  Zusatz yon Pro te in  zur  L6sung 
wei tgehend ve rh inder t  werden.  Die wi rksame Subs t anz  
kont rahier te  den Darm yon Meerschweinchen,  H u h n  und 
Goktfisch, war  aber  am R a t t e n u t e r u s  fast wirkungsh)s.  

JOAN CLEUGH anti J. H, GAt)t)UM 

A.R.C. Institute o/ Animal Physiology, Babraham (Cam- 
bridge, England), November 8, 1962. 
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H i s t o c h e m i c a l  A d e n o s i n e  T r i p h o s p h a t a s e  
in  t h e  S u b c o m m i s s u r a l  O r g a n  ~ 

The subcommissu ra l  organ (S.C.O.) is a specialized par t  
of the  pos te r io r  wall of t h e  th i rd  cerebral  ventricle.  No 
fully pos i t ive  no t ion  of t h e  funct ion  of th i s  organ exists, 
t hough  n u m e r o u s  fac ts  speak  in favour  of its secre tory  
act iv i ty .  Granu la r  mate r ia l  cons idered  as secret ion can be 
d e m o n s t r a t e d  by  select ive histological  me thods  in the 
e p e n d y m a l  cells of t he  S.C.O. 

A s t rong  ac t iv i ty  of m a n y  h is tochemical ly  demonst rable  
enzymes,  e.g. t h a t  of acid and  alkaline phospha tase  and 
non-specif ic  es terases ,  occurs in the  S.C.O.2. These find- 
ings are t a k e n  to  s u p p o r t  the  view t h a t  intense metabolic 
processes t ake  place in the  organ. 

The pu rpose  of  our  s t u d y  was  to  inves t iga te  the  eventual  
ac t iv i ty  of adenos ine  t r i p h o s p h a t a s e  in the  S.C.O. and to 
describe i ts  local izat ion in th is  organ.  The ra t  and the cow 
were t a k e n  as ob jec t s  of inves t iga t ion  because the struc- 
ture  of t he i r  S.C.O. exh ib i t s  the  two  basic pa t te rns  of the 
organ. The S.C.O. of the  r a t  is made  up only of an epen- 
dymal  and  a h y p e n d y m a l  layer,  i n  the  cow, as in the o ther  
ruminan t s ,  t he  e p e n d y m a l  cells are pa r t ly  located in the 
h y p e n d y m a l  region, forming  h y p e n d y m a l  roset tes  and 
duc ts  t he re  (Figure I). 

Method. For  the  d e m o n s t r a t i o n  of adenosine t r iphos-  
pha tase ,  t h e  m e t h o d  of PADYKULA and  HERMAN a was 
used. Unf ixed  c r y o s t a t  sec t ions  cut  a t  5-40 ~x and a t tached  
to cover  sl ips were  immer sed  for 5-30 rain a t  37°C in the 
incuba t ing  m e d i u m  wi th  the  p H  9.4. The sections were 
m o u n t e d  in glycer ine  jelly.  

1 This investigation was supported by a grant from Valtion liiiike- 
tieteellinert toimikunta, Hetsinki. 

2 E. H. LEDue and G. WISLOCK~, J. eomp. Neurol. 97, 24t ~195¢2). 
n H. A. PADYKULA and E. HERMAN, J. Histochem. Cytoehcm. ,3, 

170 (1955). 

Fig. I. Section from the subcommissural organ of the cow. The 
superficial ependyma is made tip of tall columnar cells and the 
hypcndyma consists of a reticular tissue and of ependymal cells 
forming r~rsettes and ducts, Below, the posterior commissure, ttaema- 
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