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On vo i t  que  la dias tase  purifi6e ne donne  lieu g6n4- 
rMemen t  q u ' g  une faible c o n s o m m a t i o n  d 'oxyg~ne  e t  
une f o r m a t i o n  d ' a m m o n i a q u e  p r a t i q u e m e n t  nul le ;  au  
contra i re ,  la D-AAD purifi6e ,reconsti tu6e~, pa r  add i t ion  
de f lav ine-ad~nine-d inucl6ot ide  donne  des r6sul ta ts  
n e t t e m e n t  positifs,  et  si les ehiffres son t  plus  faibles 
q u ' a v e c  la  p r6para t ion  bru te ,  ils se co r r e sponden t  
mienx.  

E n  conclusion,  Fact ion  de la D-AAD purifi6e du rein 
de pore  sur  le p lasma sanguin  condu i t  g des r6snl ta ts  
ana logues  ~ ceux  que  nous av ions  ob tenus  avec  les 
ex t ra i t s  bruts ,  e t n o s  d6duct ions  ant6r ieures  conce rnan t  
la pr6sence dans  le sang d ' u n  subs t r a t  de la o - A A D  se 
t r o u v e n t  ainsi confirm*es.  

P. BOULANGER, G. BISERTE et  R.  A. GRIFFII~ 

Services  de b iochimie  et  de phys io logic  de la  Facu l t4  
de m6decine  et  de l ' I n s t i t u t  de recherches  sur  le cancer ,  
Lille, le 25 ju i l le t  1949. 

S u m m a r y  

W h e n  raw I ) -ac idaminodehydrase  (AAD) t rom pig 
k idney  acts  upon b lood p lasma,  O2 is consumed  and  
N H  a is fo rmed ;  th is  suggests  t h a t  an  o x i d a t i v e  deamina -  
t ion is t ak ing  place, and the  occur rence  in t he  b lood ot a 
subs t ra te  tor  the  D-AAD seems probable .  These  resul ts  
are  conf i rmed  by  the  use of pur i f ied  D-AAD and  by  the  
s t r ik ing  a c t i v a t i o n  of t h e  reac t ion  when  pu re  r ibof lav in-  
aden ine-d inuc leo t ide  is added.  

t ~ b e r  d i e  H e m m u n g  v o n  Desoxyribonucleotide 
spaltenden Fermenten durch Colchicin 

Die Wi rkungswe i se  der  Mitosegi f te  ist  n u r  fiir e inen 
kleinen Tell  dieser  chemisch  aul3erordent l ich verschie-  
denen  Subs t anzen  bekann t .  Wi r  haben  uns dahe r  die 
F rage  vorge leg t ,  ob  Mitosegif te  du rch  die Bee in i lussung  
de r j en igen  I?ermente  wi rken  k6nnen,  welche  mSgl icher-  
weise a m  Stoffwechsel  yon Ze l lke rnsubs tanzen  be te i l ig t  
s ind und  eine Nolle  bei der  V e r m e h r u n g  der  Kernsub-  
s t anzen  wS.hrend der  Zel l te i Iung spielen. Diesbezt igl iche 
U n t e r s u c h u n g e n  sind in der  L i t e r a t u r  b isher  n ich t  mi t -  
ge te i l t  worden.  Ledigl ich  U r e t h a n  ist  h ins ich t l i ch  der  
P h a r m a k o l o g i e  der  Narkose  e ingehender  f e r m e n t -  
chemisch  un t e r such t  worden,  w~ihrend Colchicin wegen 
der  Bee inf lussung  der  Gicht  yon KF.F.SER 1 geprf i f t  wor-  
den ist, ohne dab Zusammenhg.nge zwisehen dent  Ein-  
flul3 auf  diese K r a n k h e i t  und  der  ~ I i toseg i f twi rkung  ver-  
m u t e t  oder  u n t e r s u c h t  worden  sind. 

In  unseren Versuchen  h a t  sich Colchicin als recht  
w i rksam erwiesen;  deshalb  soll fiber diesen Tel l  unserer  
expe r imen te l l en  Da ten  bier  kurz  b e r i c h t e t  werden.  Die 
P r t i fung  der  Desoxyr ibonuc leo t idase  er fo lg te  nach  dem 
Vorgehen  yon  GREENSTEIN und  Mi ta rbe i t e rn  ~, als Sub- 
s t r a t  d i en t en  aus R inde rmi lz  nach  BREDERECK z darge-  
s te l l te  Desoxyr ibonuc leo t ide .  Dabe i  zeigte  sich eine 
H e m m u n g  der  P h o s p h a t a b s p a l t u n g  u m  fiber 50% 
(siehe Tab,  I). 

Diese Ergebnisse  decken  sich m i t  den  uns ers t  w~th- 
rend  unserer  U n t e r s u c h u n g  b e k a n n t g e w o r d e n e n  Be- 
funden  y o n  AHLGTR(3M, V. RULER und  v .  1~EVESY 4, WO- 

I E. KE~SER, Arch. exp. Pathol. PharmakoL 197, IS7 {19-11). 
2 J.P.  GREENSTEII% C.E.CARTER und H.W. CItALKLEV, Cold 

Spring Harb. Syrup. Quant. Biol. 1 °, 64 (1947). 
a H. BREDERECK, Z. physiol. Chem. 253, 170 (1938}. 
4 L.AHLSTR6M, H.v. EuLER and G. v. HEVES¥, Ark. Kemi etc. 

24A, 1"2, 1 (1947). 

Tabelle I 

Zunahme an anorganischem Phosphor in y je Ansatz nach 

.......... i 
1 Stunde ~ Stunden 3 Stunden 

Ohne Colchicin + 38,0 + 62.0 + 57,0 
Mit Colch. 1,2- 10 -~ tool + 28,0 + 16,0 + 21,0 

nach  der  P h o s p h a t u m s a t z  in Zel lkernen des Jensen-  
Sarkoms,  gemessen  mi t t e l s  pa~, durch  Colch ic in in jek t ion  
bei N a t t e n  u m  e twa  20% gesenk t  werden  kann.  

Die  g le ichzei t ig  yon  uns u n t e r s u c h t e  e n z y m a t i s c h e  
D e s a m i n i e r u n g  yon  Desoxy r ibonuc l eo t i den  ist  ebenfal ls  
durch Colchicin um e t w a  40 % h e m m b a r ,  wie aus Tab,  I I  
h e r v o r g e h t  (Ansatz  nach  GREENSTmN1). 

Tabdle I I  

Zunahme an N in y je Ansatz nach 

2 Stunden 4 Stunden 

Ohne Colchicin + 8,1 + 19,5 
Mit Colchicin 1,2. l0 -= tool + 5,1 + 7,8 

Die  Versuche  werden  Io r tgese tz t  und  sotlen z u s a m m e n  
mi t  ande ren  hier  n ich t  erw~ihnten Be funden  in t£iirze an 
ande re r  Stel le  publ iz ie r t  werden.  

Der Firma Hofflnann-La Roche AG. Basel sind wit ffir die lie- 
benswfirdige l~berlassung yon Colchicin zu grogem Dank verpflichtet. 

K. LANG, G. SIEB~RT und  H. OSWALD 

Phys io log i sch-chemisches  I n s t i t n t  der  J o h a n n e s -  
Gutenberg-Univers i t~ i t  Mainz, den  12. Ju l i  1949. 

S u m m a r y  

T h e  au thors  raise t he  ques t ion ,  if e n z y m a t i c  processes 
poss ibly  l inked  w i t h  the  mi to t i c  cell d ivis ion m a y  be 
in f luenced  by  mi to t i c  poisons.  The  p resen ted  da t e  show 
an inh ib i t ion  of the  d e p h o s p h o r y l a t i o n  of desoxyr ibo-  
nuc leo t ides  a t  a ra te  of a b o u t  50 % and  of t he  d e a m i n a -  
t ion of a b o u t  40% by  colchicine (final c o n c e n t r a t i o n  
1 . 2 -  10-~ M). 

1 J . p .  GREENSTEIN, C. g. CARTER Ulld H, W. CHALKLRV, Joe. eit. 

Inhibition with Merthiolate of the Mucooligo- 
saccharase Fraction of Testis Hyaluronidase 

(Mesomucinase) 

The  o b s e r v a t i o n  t h a t  the  aqueous  e x t r a c t  of m a m m a l s '  
test icles ,  as well  as t h e  aqueous  e x t r a c t  of leech head,  
the  poison of some snakes,  a n d  the  f i l t ra tes  of  agar  
cu l tures  of some mic roorgan i sms  could  spl i t  hya lu ron ic  
acid,  f i rs t  by  lower ing the  v i scos i ty  of a solut ion of t h a t  
ac id  and,  on ly  a f te r  a ce r ta in  per iod  of  t ime.  b y  l iber-  
a t ing  i ts  c o m p o n e n t s  (ace ty lg lucosamine  and  g lucuronie  
acid), led even  the  first  i nves t iga to r s  (FAVILLI 1, MEYER 
and  coworkers  2) to  suppose t h a t  tes t is  e x t r a c t  con t a ined  
a n l ix tu re  of enzymes .  

1 G.FAVILLI, Boll. Ist. Sieroter. Milattcsc 19, ,181 (1940). 
2 K.a~'IEYER, E.CttAFFEE, G.Hom~v, and M.H. DAwsoN, J. 

Exp. Med. 73, a09 (1941). 

a9 Exper. 
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L a t e r  on, EAST, MADINAVEITIA a n d  TODD x d e m o n -  
s t r a t e d  t h a t  in  a d d i t i o n  to  t h e  m u c o p o l y s a c c h a r a s e  also 
a f i - p h e n y l - N - a c e t y l g l u c o s a m i n a s e  was  p r e s e n t  in  t h e  
t e s t i s  e x t r a c t  of m a m m a l s .  

S u b s e q u e n t l y  HAHN 2 s u c c e e d e d  b y  m e a n s  of  f rac-  
t i o n e d  p r e c i p i t a t i o n  w i t h  a m m o n i u m  su l fa te ,  s o d i u m  
chlor ide ,  a n d  c o p p e r  su l f a t e  in  s p l i t t i n g  t h r e e  f r a c t i o n s  : 
a d e p o l y m e r i z i n g  one  cal led m u c o p o l y s a c c h a r a s e  or M P  
f r ac t ion ,  one  w h i c h  d e t e r m i n e s  t h e  l i b e r a t i o n  of ace ty l -  
g l u c o s a m i n e  a n d  g l u c u r o n i c  ac id  ca l led  mucool igo-  
s accha ra se ,  or  MO f rac t ion ,  a n d  one  w h i c h  h a s  t h e  p o w e r  
of s p l i t t i n g  f l - p h e n y l - N - a c e t y l g l u c o s a m i n e ,  ca l led  b y  
HAHN G L  f rac t ion .  T h e  f r a c t i o n s  t h u s  o b t a i n e d  show,  
h o w e v e r ,  a r e m a r k a b l y  lowered  a c t i v i t y  in  r e s p e c t  to  t h e  
h y a l u r o n i d a s e  i n  toto. 

F i n a l l y  ROGERS s d e m o n s t r a t e d  t h a t  b a c t e r i a l  h y a l u r o -  
n i d a s e  is a c o m p l e x  of v a r i o u s  f r ac t ions .  

I t  was  r e c e n t l y  p o i n t e d  o u t  b y  MCCLEAN 4, t~OGERS 5, 
GUERRA ~, a n d  SWVER v t h a t  v a r i o u s  s u b s t a n c e s  s u c h  as 
h e p a r i n ,  s o d i u m  sa l icy la te ,  etc.  h a v e  a n  i n h i b i t i n g  a c t i o n  
on  h y a l u r o n i d a s e ;  b u t  so f a r  i t  h a s  n e v e r  b e e n  o b s e r v e d  
w h e t h e r  s u c h  i n h i b i t i n g  s u b s t a n c e s  h a d  a d i f f e r e n t  
a c t i o n  on  t h e  v a r i o u s  e n z y m e  f rac t ions .  

I n  t h e  course  of  some  i n v e s t i g a t i o n s  for  w h i c h  i t  was  
n e c e s s a r y  to  k e e p  t h e  e n z y m e - s u b s t r a t e  s y s t e m  a l ong  
t i m e  in  t h e r m o s t a t ,  for  w h i c h  r e a s o n  b a c t e r i a l  de-  
v e l o p m e n t  h a d  t o  be  p r e v e n t e d  b y  m e a n s  of a n  a n t i -  
sep t ic ,  i t  was  o b s e r v e d  t h a t  w h e n  m e r t h i o l a t e  w as  a d d e d  
(f inal  d i l u t i o n  of  a p p r o x i m a t e l y  1 : 7,600), t h e  r e a c t i o n  of  
MORGAN a n d  ELSON for a c e t y l g l u c o s a m i n e  ~ fa i led  to  
t a k e  p lace  e v e n  w h e n  i t  s h o u l d  h a v e  b e e n  c l ea r ly  
pos i t i ve  (see T a b l e  I). 

Table I 

Acetylglucosamine reaction after the action of testis hyaluronidase 
with addition of merthiolate. 

Determination 
after hours 

8 
16 
24 

Hyaluronie acid solu- 
tion + 10% hyaluro- 

nidase + H~O 

+ + +  
+ + - -  

Hyaluronic acid solu- 
tion + 10% hyaluroni- 

dase + merthiolate* 

* The merthiolate was used in an aqueous solution at a concen- 
tration of 1:1,000. As source of the enzyme an aqueous extract of 
bull testis powder in a concentration of 1 : 10; or an aqueous solution 
of purified hyaluronidase ~ in a concentration of 1 : 1,000 was used. 

Explanation of signs: 

/-~ negative 
Reaction - - - -  evident traces of aeetylglucosamiue 

t + + --  clearly pinkish colour 
+ + + red colour 

On  t h e  o t h e r  h a n d ,  t h e  fall  of v i s cos i t y  t o o k  p lace  in 
t h e  n o r m a l  w a y  as d e m o n s t r a t e d  b y  t h e  e x p e r i m e n t  

1 M. EAsT, J..~¢IADINAVEITIA, and R.ToDD, Biocbem. J. 35, 872 
(1941). 

2 L.HAHN, Arkiv f6r Semi, Mineral. och Geol. 21, Ser. A. n. I 
0945). 

3 H.J.  RoGERS, Biochem. J. 42, 633 (1948). 
D. McCLEAN, J. path. Bact. 54, 284 (194~). 

5 H.J.RoGF.Rs, Biochem. J. 40, 583 (1946). 
F. GIJERgA, Science 103, 686 (1946); J. Pharmacol. 87, t93 

(1946). 
7 G.i.M. SwvxR, Biochem. J. 42, 28 (1948); Biochem. J. 42, 32 

(1948). 
8 W. MORGA~ and L. ELso~, Biochem. J. 28, 988 (1934), 

I am indebted to the "Vismara Terapeutici" of Casatenovo 
(Como) for a generous gift of purified testis hyaluronidase. 

r e p r o d u c e d  in  T a b l e  I I ,  w h i c h  shows  t h a t  m e r t h i o l a t e ,  
i n  t h e  c o n c e n t r a t i o n  used,  h a s  b u t  a v e r y  s l i gh t  a c t i o n  
o n  t h e  d e p o l y m e r i z i n g  f r a c t i o n  (MP f r a c t i o n  of HAHN) of 
t e s t i s  h y a l u r o n i d a s e .  

Table I I  
Action of merthiolate on the depolymerizing fraction of testis hyal- 
nronidase. Lowered percentage of the viscosity of a solution of 
hy0iuronic acid following the effect of the aqueous extract of bull 

testicle with and without addition of merthiolate. 

Determination 
after minutes 

Immediately  
5 

10 
15 

Hyaluronic acid solu- 
tion + 10% hyaluro- 

nidase + H20 

100 
17 
13 

6 

Hyaluronic acid solu- 
tion + 10 % hyaluroni- 

dase + merthiolate 

100 
32 
18 
11 

E x a m i n i n g  t h e  a b o v e - d e s c r i b e d  r e su l t s  i t  is c lea r ly  
seen  t h a t  m e r t h i o l a t e ,  in  t h e  c o n c e n t r a t i o n  used,  
c o m p l e t e l y  i n h i b i t s  t h e  a c e t y l g l u c o s a m i n e  r eac t i on .  

I t  could,  n e v e r t h e l e s s ,  be  t h o u g h t  t h a t  m e r t h i o l a t e  
i n h i b i t e d  t h e  course  of t h e  r e a c t i o n  a n d  n o t  t h e  e n z y m e  
a c t i v i t y .  H o w e v e r ,  m e r t h i o l a t e  (in t h e  s a m e  c o n c e n t r a -  
t i o n  used  in p r e v i o u s  e x p e r i m e n t s )  does  n o t  m o d i f y  
MORGAN a n d  ELSON'N r e a c t i o n  w h e n  i t  is a d d e d  to  a 
h y a l u r o n i c  ac id  so lu t ion ,  p r e v i o u s l y  k e p t  in  t h e r m o s t a t  
a t  37°C w i t h  h y a l u r o n i d a s e  for  16 hours ,  so as t o  h a v e  
a c e t y l g l u c o s a m i n e  l i b e r a t e d  in a f a i r ly  a p p r e c i a b l e  
a m o u n t .  

I t  m u s t  t h e r e f o r e  be  c o n c l u d e d  t h a t  t h e  l ack  of a ce ty l -  
g l u c o s a m i n e  r e a c t i o n  in  t h e  e n z y m e - s u b s t r a t e - m e r t h i o l -  
a t e  m i x t u r e  was  due  t o  a n  i n h i b i t i o n  of t h e  mucoo l igo -  
s a c c h a r a s e  f r a c t i o n  c a u s e d  b y  t h e  l a t t e r  s u b s t a n c e .  

T h e  p r e v i o u s  o b s e r v a t i o n s  w h i c h  h a d  led  t h e  v a r i o u s  
a u t h o r s  to  s u p p o s e  t h e  ex i s t ence  of a n u m b e r  of  dif-  
f e r e n t l y  a c t i v e  f r a c t i o n s  in  h y a l u r o n i d a s e ,  w h i c h  w o u l d  
n o t  be  a s ingle  e n z y m e  b u t  a c o m p l e x  of e n z y m e s  
success ive ly  a c t i n g  u p o n  d i f f e r en t  s u b s t r a t e s ,  a re  q u i t e  
c o n f i r m e d  b y  t h e  p r e s e n t  i n v e s t i g a t i o n s .  

I n  p a r t i c u l a r ,  t h e  r e su l t s  de sc r ibed  in  t h e  p r e s e n t  
p a p e r  agree  w i t h  t h o s e  of HAHN, who,  as sa id  before,  
cou ld  sp l i t  f r o m  h y a l u r o n i d a s e  a d e p o l y m e r i z i n g  f r ac t i on  
a n d  a f r a c t i o n  a c t i n g  as a n  o l igosaccharase .  

i t  is c lea r  t h a t  t h e  t w o  f r a c t i o n s  a re  q u i t e  d i s t i n c t  
en t i t i e s ,  n o t  o n l y  on  a c c o u n t  of t h e i r  d i f f e r en t  ac t ion ,  b u t  
p a r t i c u l a r l y  on  a c c o u n t  of  t h e  d i f f e r en t  e f fec t  p r o d u c e d  
o n  e a c h  of t h e m  b y  m e r t h i o l a t e  in  t h e  s a m e  m i x t u r e .  

N e v e r t h e l e s s  m e r t h i o l a t e  is a c t i v e  n o t  o n l y  on  t h e  
MO f r a c t i o n  ot h y a l u r o n i d a s e ;  in  a h i g h e r  c o n c e n t r a t i o n  
(final  d i l u t i o n  of a p p r o x i m a t e l y  1:2 ,700)  i t  c a n  also 
i n h i b i t  t he  h y a l u r o n i d a s e  in  toto, b u t  i t  is possible ,  b y  
m e a n s  of t h a t  s u b s t a n c e ,  to  o b t a i n  a se lec t ive  i n h i b i t i o n  
of t h e  d i f f e ren t  f rac t ions .  

The  a c t i o n  ha s  been  t e s t e d  of m e r t h i o l a t e  on  h y a l u r o -  
n idases  c o m i n g  f rom d i f f e r e n t  sources  ( leech head ,  
po i son  of Bothrops jararaca, etc.)  : t h e r e  too,  m e r t h i o l a t e  
d e v e l o p e d  a r e m a r k a b l y  i n h i b i t i n g  a c t i o n  on  t he  
o l igosaccha ra se  f rac t ion .  

F u r t h e r m o r e ,  i t  was  t e s t e d  w h e t h e r  t h e  i n h i b i t i o n  of 
t h e  m u c o o l i g o s a c c h a r a s e  f r a c t i o n  (MO) of t es t i c le  
e x t r a c t  h a d  a l t e r e d  t h e  d i f fus ion  p h e n o m e n o n  (which  
t a k e s  p lace  w h e n  h y a l u r o n i d a s e  is i n j e c t e d  i n t o  the  
d e r m i s  of a n  a n i m a l  t o g e t h e r  w i t h  a n  i n d i c a t o r ,  s u c h  as 
for  i n s t a n c e  I n d i a n  ink) ,  a l t h o u g h  t h a t  was  v e r y  
i m p r o b a b l e ,  s ince  d i f fus ion  is a p h e n o m e n o n  to  be 
c o n n e c t e d  w i t h  t h e  d e p o l y m e r i z i n g  a c t i o n  of t he  enzyme ,  
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a n d  t h a t  is the  reason w h y  i t  t akes  p lace  immed ia t e ly .  
The  inh ib i t ion  of  the  MO frac t ion  does n o t  a l t e r  t h e  
diffusion p h e n o m e n o n .  

T h e  i n t i m a t e  m e c h a n i s m  of ac t ion  of mer th io l a t e  is 
now be ing  inves t i ga t ed  and  also t h e  ac t ion  of  o the r  
hya lu ron idase  inh ib i to rs  (hepar in  and  sod ium sal icylate)  
on the  var ious  e n z y m e  fract ions .  The  resul ts  oi such 
e x p e r i m e n t s  will be r epor t ed  in extenso in a fu r the r  
paper .  

]~I. CAMPANI 

I n s t i t u t e  of Genera l  P a t h o l o g y  of the  U n i v e r s i t y  of 
Modena,  J u l y  18, 1949. 

Zusammen/assung 

Mer th io la t  zeigt  eine h e m m e n d e  \Vi rkung  auf  die 
H y a l u r o n i d a s e  des Hodens .  Dennoch  ist  es mi t t e l s  ver-  
sch iedener  Igonzen t ra t ionen  jenes  Stoffes mSglich,  eine 
se lek t ive  H e m m u n g  der  Mukoo l igosaccha ra se -F rak t ion  
(MO) bei fas t  vol ls t / indiger  Schonung  der  depo lymer i -  
s ie renden F r a k t i o n  (MP) zu erzielen.  

Noradrena l ine  and Adrenal ine  in the Suprarena l s  
of  the Guinea -P ig  

HoLTz and SCa0MAI~N x h a v e  g iven  ev idence  to show 
t h a t  ex t r ac t s  of suprarena ls  of ca t t l e  in add i t ion  to  
adrena l ine  p r o b a b l y  con ta in  noradrena l ine .  This  f inding 
has been conf i rmed  by  EULER and  HA~BERG 2 and  by  
GOLDENBERG e~ alfl.  L-noradrenal ine  has  s u b s e q u e n t l y  
been  i so la ted  in pure  fo rm f rom supra rena l s  of  ca t t l e  
(BEgGSTR6rt, E~LER, and  HAMBERG 4 and  f rom s t a n d a r d  
samples  of  ep inephr ine  (TuLLAR~). 

The  p resen t  expe r imen t s  h a v e  shown t h a t  gu inea-p igs  
supra rena l s  also con ta in  noradrena l ine  as e s t i m a t e d  w i t h  
the  co lor imet r ica l  m e t h o d  of EuI.ER and  HAMBERG~ 
which  pe rmi t s  q u a n t i t a t i v e  e s t ima t i on  of b o t h  nor-  
adrena l ine  and adrena l ine  in a mix tu re .  

The  an imals  were  kil led by  a blow on the  neck  and  the  
suprarena ls  i m m e d i a t e l y  p repa red  and  e x t r a c t e d  wi th  
10 p.c .  t r i ch lo race t i c  acid  which was r e m o v e d  f rom the  
f i l t ra te  wi th  e ther .  The  fol lowing f igures were  ob t a ined  : -  

No. 

(1) single pair 
(2) single pair 
(3) 5 pairs 

/-Adrenaline 
l*g per g 

276 
272 
223 

l-noradrenaline 
pg per g 

52 
122 

70,5 

per cent 
/-noradrenaline 

15,9 % 
31,0 % 
24,0 % 

The  re l a t ive  a m o u n t  of no rad rena l ine  compare s  well  
wi th  t h e  f igures  ob ta ined  by  EULER and  HAMBERG Oil 
7 ex t r ac t s  of fresh suprarenals  f rom cat t le ,  18 .0 -27 .4  p. c., 
wi th  an  ave rage  of  23.6 p .c .  

1 P.HOLTZ and H. J. SCHOMANN, Naturwiss. ZS, 159 (1948}. 
U. S.v.EuL~'~ and U.HAMBERG, Nature 163, 642 (1949). 

3 M. GOLDENBERG, ~I. FAB~R, E.J.ALSTON', and E.C.CHARGAFI', 
Science 109, 534 (1934). 

a S. BERGSTR6M, U.S.v. EULER, and U.HA~tBERG, Acta chem. 
Scand., 3, 305 (1949). 

s B.F.TuLLAR, Science 109, 536 (1949). 
8 U.S.v.EuLER and U.HAMsERG, Acta physiol. Scand., in the 

Press (1949). 

L-Noradrenal ine ,  which  has  p rev ious ly  been  recognized  
as a neu roe rgone  in adrenerg ic  ne rves  t t hus  also occupies  
the  pos i t ion  as a t rue  ho rmone .  

U.  S. V. EULER, U. HAMBERG, and A. PURKHOLD 

D e p a r t m e n t  of Phys io logy,  F a c u l t y  of Medicine,  
Karo l inska  Ins t i tu t e r ,  S tockho lm,  A u g u s t  3, 1949. 

Zusam men/assung 

In  N e b e n n i e r e n e x t r a k t e n  yon  Meerschweinchen  wurde  
folgendes  ge funden :  sie e n t h a l t e n  l -Noradrena l in ,  das  
15 ,9 -31% der  g e s a m t e n  K a t e c h o l v e r b i n d u n g e n  aus- 
m a c h t .  

1 U.S.V.EULER, Acta physiol. Scand. 16, 63 (1948). 

M e a s u r e m e n t  of  the Pres sure  in 
S c h l e m m ' s  Canal and in the Anter ior  C h a m b e r  

of the H u m a n  Eye  

I t  has  been  discussed if t he  pressure  in S c h l e m m ' s  
cana l  is h igher  or  lower  t h a n  the  i n t r aocu l a r  pressure  1. 
T h e  m e c h a n i s m  of t he  ou t f low depends  on t h a t  ques t ion ,  
b u t  i t  has  n e v e r  before  been possible to  measu re  th is  
pressure .  

The  d i scove ry  of the  aqueous  ve ins  by  ASCHER 2 and  
i n d e p e n d e n t l y  by  GOLDMANN a has  opened  the  poss ib i l i ty  
of bloodless  m e a s u r e m e n t  of  t he  pressure  in S c h l e m m ' s  
canal .  I f  an  aqueous  ve in  is b locked  by  compress ion  so 
near  to  t he  l imbus  c o r n e a ,  t h a t  i t  has  no t  ye t  jo ined  
any  veins,  t he  pressure  above  the  b lock  will  be t he  same  
as in S c h l e m m ' s  canal .  Since the re  are  some t w e n t y  
connec t ions  be tween  the  cana l  and  the  episcleral  ve ins  
th is  compress ion  of  a single one  will  n o t  s ign i f i can t ly  
increase  t h e  physio logica l  p ressure  in S c h l e m m ' s  canal .  
Determinations accord ing  to  th i s  pr inc ip le  h a v e  been  
m a d e  b y  means  of  a smal l  pressure  c h a m b e r  connec t ed  
to a m a n o m e t e r *  and  f i t t ed  wi th  a t r a n s p a r e n t  r u b b e r  
m e m b r a n e  and  bui l t - in  l ight ing .  The  aqueous  ve in  was 
b locked  b y  a smal l  pe lot te ,  the  pressure  c h a m b e r  app l ied  
above  the  b lock  and  t h e  pressure  ad ju s t ed  unt i l  t he  
col lapse of  the  b locked  vessel.  The  whole m e a s u r e m e n t  
was m a d e  under  a magn i f i ca t ion  of 30. 

B y  compress ion  of t he  j ugu la r  veins  by  means  of a 
p n e u m a t i c  cuff  t h e  pressure  in t he  episcleraI  ve ins  can  
be raised.  "When i t  is h i g h  enough  t h e  f low of aqueous  
h u m o u r  f irs t  s tops  and  t h e n  tu rns  in r e t r og rade  d i rec t ion .  
Th is  can  bes t  be  seen where  an o r d i n a r y  ve in  empt i e s  
in to  t he  aqueous  vein.  J u s t  a t  t he  m o m e n t  of ba lance  
when  the  f low has s topped  the  b o u n d a r y  pulsates .  A t  
th is  m o m e n t  t he  pressure  is the  same  in t he  aqueous  
and  episcleral  veins,  in S c h l e m m ' s  cana l  and  in the  
an te r io r  c h a m b e r  of the  eye  and  can  be measu red  wi th  
t he  pressure  chamber .  

Thus ,  th is  is a new bloodless  m e t h o d  of measu r ing  the  
i n t r a o c u l a r  pressure  (1 .O.P.) .  H o w e v e r ,  t h e  stasis  does 
no t  l eave  t h e  I . O . P .  una f fec ted  and  t h e  m e t h o d  does 
no t  d i r ec t ly  yield va lues  of  t he  phys io logica l  I .  O. P.  I n  
o rde r  to  o b t a i n  such  va lues  the  fol lowing p rocedure  was 
adop ted .  F i r s t  of all a t o n o m e t r y  was pe r fo rmed  wi th  a 
Sk la r -Sch iS tz  t o n o m e t e r  y ie ld ing  a va lue  of P1 m m  Hg.  
T h e n  the  cuff  is inf la ted  and  the  venous  pressure  a t  
which  aqueous  f low ceases is de t e rmined  (P,) .  I m m e d i -  
a t e ly  a f te r  th is  and  w i t h o u t  change  in t he  degree of 
stasis  a new t o n o m e t r y  is pe r fo rmed  (P3). The  phys io-  

X S. DUKE-ELDER, Brit. J. Ophthal. 25, 287 (1926). 
2 K.W.AscH~R, Amer. J. Ophthal. 25, 31, 1174, 1301 (1942). 
3 H.GoLwtANtG Ophthalrnologie a 111,146 {1946); 112,344 [1946). 
4 E. SEIDEL, GRAEFE'S Arch. 112, 252 (1923). 
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