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The  resu l t s  are  shown  in t he  Table .  H i g h  ty ros ine  
hydro ly lase  ac t iv i t i e s  were seen in t he  s u p e r n a t a n t  a n d  
in n e r v e  end ings  ( synap tosomes)  a n d  microsomes.  The  
e n z y m e  a c t i v i t y  in m i t o c h o n d r i a  was  s ign i f i can t ly  lower 
t h a n  t h a t  in  n e r v e  end ings  or microsomes.  I n  con t ras t ,  
m o n o a m i n e  oxidase  a c t i v i t y  was  seen p r e d o m i n a n t l y  in  
m i t o c h o n d r i a .  The  low a c t i v i t y  of m o n o a m i n e  oxidase  in 
ne rve  end ings  m a y  be  a t t r i b u t e d  to t he  m i t o c h o n d r i a  
w h i c h  are c o n t a i n e d  in t he  f ract ion.  G r a n u l a t e d  vesicles, 
wh ich  were  i so la ted  a f t e r  h y p o t o n i c  t r e a t m e n t  of t h e  
n e r v e - e n d i n g  f ract ion,  c o n t a i n e d  re l a t ive ly  h igh  ty ros ine  
h y d r o x y l a s e  a c t i v i t y  a n d  low m o n o a m i n e  oxidase  
ac t iv i ty .  

These  resu l t s  showed  t h a t  t he re  exis t  2 fo rms  of t y ros ine  
h y d r o x y l a s e  in t he  h o m o g e n a t e  of t he  bov ine  c a u d a t e  

nuc leus ;  soluble  a n d  p a r t i c l e - b o u n d  enzymes .  The  
p a r t i c l e - b o u n d  e n z y m e  appea r s  to  be  localized in ne rve  
endings,  a n d  p r o b a b l y  in g r a n u l a t e d  vesicles which  s tores  
ca techo lamines .  These  resul t s  agree w i t h  UDENFRIEND'S 
scheme  :~ t h a t  t he  enzymes  necessa ry  for c a t e c h o l a m i n e  
syn thes i s  m a y  ac tua l ly  be  o rgan ized  in to  a single par t i c le  
wh ich  s tores  ca techolamines :7 .  

Zusammen/assung. Die subzel lu lgre  Loka l i s a t i on  v o n  
T y r o s i n - H y d r o x y l a s e  und  M o n o a m i n o x y d a s e  im Nucleus  
c a u d a t u s  des R i n d e r g e h i r n s  wurde  u n t e r s u c h t .  Tyros in -  
H y d r o x y l a s e  f and  sich gr6ss tente i l s  in  den  S y n a p t o s o m e n ,  
den  Mikrosomen  u n d  d e m  Zy top la sma .  E ine  b e d e u t e n d e  
Ak t iv i t / i t  yon  M o n o a m i n o x y d a s e  war  in  den  Mito-  
c h o n d r i e n  v o r h a n d e n .  

Subcellular distribution of tyrosine hydroxylase and monoamine 
oxidase in the bovine eaudate nucleus 

Subcellular fractions Tyrosine Monoamine 
hydroxylase oxidase 
pmoles/mg protein/rain (37 ~ 
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Homogenate 12 755 
Myelin (A) ~ 3 320 
Nerve endings (B)�9 17 1300 
Mitochondria (C) ~ 9 3030 
Microsomes 20 800 
Soluble fraction 17 0 
Granulated vesicles ~ 18 390 

These subceIlular fractions were isolated from crude mitochondrial 
fraction by the method of WmTTA~ER TM. b Granulated vesicles were 
isolated from crude mitochondrial fraction by the method of 
MAYNERT 13, 

16 S. UDENFRIEND, Harvey Leer. Ser. 60, 57 (1964). 
:~ The authors wish to thank Prof. H. UMEZAWA, Dr. T. TAKEUCHI 

arid Mr. S. AVOKAWA (Institute of Microbial Chemistry, Tokyo) for 
their help in the assay of tyrosine hydroxylase, and to Prof. M. 
SANO (Department of Anatomy, School of Dentistry, Aichi- 
Gakuin University) for his help in electron-microscopic examina- 
tion. The authors are grateful to Miss YuKo NISHIKAWA and Miss 
YUMIKO SHIBAHARA for their valuable technical assistance. 

:8 Department of Anatomy and Physiology, Aichi Prefectural College 
of Nursing, Nagoya (Japan). 

3,5-Dihydroxyphenylpropionic Acid, a Further Metabolite of Sinapic Acid 

Sinapic  acid, a wide ly  d i s t r i b u t e d  phenol ic  c o m p o u n d  
in p l a n t s : , ~  and  a c o n s t i t u e n t  of h u m a n  d i e t a r y  
m a t e r i a l s  a,4 has  r ecen t l y  been  r epo r t ed  5 to  give rise on  
oral  a d m i n i s t r a t i o n  to  t he  r a t  to  a n u m b e r  of phenol ic  
m e t a b o l i t e s  inc lud ing  d ihyd ros inap i c  acid, 3 -hydroxy-5-  
m e t h o x y p h e n y l p r o p i o n i c  acid a n d  3 - h y d r o x y - 5 - m e t h o x y -  
c i n n a m i c  acid. F u r t h e r  i nves t i ga t i on  has  resu l ted  in t he  
iden t i f i ca t ion  oI a n  a d d i t i o n a l  me tabo l i t e ,  excre ted  b y  
s inapic  fed ra ts ,  wh ich  has  been  shown  to  possess iden t ica l  
c h r o m a t o g r a p h i c  a n d  spec t ra l  cha rac te r i s t i c s  (Table) w i t h  
s y n t h e t i c  3 , 5 - d i h y d r o x y p h e n y l p r o p i o n i c  acid. m p  125 ~ 
o b t a i n e d  f rom 3, 5 - d i h y d r o x y c i n n a m i c  acid 5 b y  s o d i m n  
a m a l g a m  reduc t ion .  

The  m e t a b o l i t e  was  i so la ted  f rom t h e  ur ines  of 6 r a t s  
wh ich  h a d  each  rece ived  a single in i t ia l  dose of 20,0 m g  of 
s inapic  acid in a d m i x t u r e  w i t h  t h e  s t a n d a r d  d ie t  s. Af te r  a 
col lect ion per iod  of 7 days,  t he  phenol ic  m e t abo l i t e s  were 
o b t a i n e d  f rom the  seven  24 h ur ine  samples  of each  
a n i m a l  b y  e the rea l  e x t r a c t i o n  5 a n d  t h e  3, 5 -d ihydroxy-  
p h e n y l p r o p i o n i c  acid s epa ra t ed  f rom t h e  o the r  m e t a b o -  
l i tes b y  b a n d  c h r o m a t o g r a p h y  in so lven ts  13 and  D. The  
me tabo l i t e ,  3, 5- d i h y d r o x y p h e n y l p r o p i o n i c  acid was 
s h o w n  to  be  a b s e n t  f rom t h e  ur ines  of a con t ro l  g roup  of 
6 r a t s  rece iv ing  t he  s t a n d a r d  d ie t  only. 

Since earl ier  i nves t iga t ions  h a d  shown  t h a t  o t h e r  
phenol ic  acids are d e h y d r o x y l a t e d  b y  t he  i n t e s t i n a l  micro-  
flora~,s, t h e  effect  of a n  oral  an t ib io t i c  k n o w n  to i n h i b i t  

bac t e r i a l  d e h y d r o x y l a t i o n  ~ was s tudied.  A d m i n i s t r a t i o n  
of 30 m g  c h l o r a m p h e n i c o l  daffy to each  r a t  of an  exper i -  
m e n t a l  a n d  con t ro l  g roup  of 6 an ima l s  resu l ted  in com- 
p le te  suppress ion  of t he  m e t a b o l i t e s  3 ,5 -d ihydroxy-  
pheny lp rop ion i c  acid, 3 - h y d r o x y - 5 - m e t h o x y p h e n y l p r o -  
p ionic  acid a n d  3 - h y d r o x y - 5 - m e t h o x y c i n n a m i c a c i d ;  t h e  
f o r m a t i o n  of d ihyd ros inap i c  acid u n d e r  these  cond i t ions  
was r educed  b u t  no t  abo l i shed  i n d i c a t i n g  t h a t  t h e  
h y d r o g e n a t i o n  of s inapic  acid is effected in p a r t  b y  
t i ssue  enzymes  or a c h l o r a m p h e n i c o l  r e s i s t a n t  s t r a i n  
of i n t e s t i n a l  mic roorgan i sm.  

A d m i n i s t r a t i o n  o~ 200 m g  s inapic  acid to a g roup  of 3 
r a b b i t s  u n d e r  s imi la r  e x p e r i m e n t a l  cond i t ions  has  been  
found  to give rise to  3, 5 - d i h y d r o x y p h e n y l p r o p i o n i c  acid 
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Chromatographic and spectral characteristics of metabolite S and 3, 5-dihydroxyphenylpropionic acid 

EXPERIEIqTIA 26/7 

Rf values Colour 2ma x (nm) 
Solvents pNA DSA In Methanol 0.1N 0.1N 
A t3 C D E methanol + A1CI~ HC1 NaOH 

Metabolite S 0.33 0.05 0.07 0.62 0.79 Orange Yellow 215,276 215,276 207,273 220, 
brown brown 283 283 279 293 

3,5-dihydroxyphenyl- 0.34 0.05 0.07 0.63 0.79 Orange Yellow 215,276 215,276 207,273 220, 
propionie acid browi1 brown 283 283 279 293 

(A) Propan-2-oI-aq.-NH 8 (sp. gr. 0.88)-water (8 : 1:1 by vol.). (B) Benzene-acetic acid-water (6:7 : 3 by voh). (C) Chloroform-acetic acid- 
water (2:1:1 by vol.). (D) 20% KCl (w/v). (E) n-Butanol-pyridine-water (14:3:3 by voI.). (pNA) Diazotized p-nitroaniline reagent. 
(DSA) Diazotized sulphanilie acid reagent. 

m the  ur ine  where  i t  occurs  as t he  m a j o r  m e t a b o l i t e  of 
s inapic  acid. 

3, 5 -d ihyd roxypheny l p r op i on i c  acid was also fo rmed  
f rom s inapic  acid w h e n  t he  l a t t e r  (10 mg) was i n c u b a t e d  
anae rob ica l ly  w i t h  a h e a v y  m i x e d  inocu lum of r a t  in tes-  
t i na l  bac t e r i a  (ob ta ined  b y  steri le sect ion of t he  large in- 
tes t ine)  in  10 ml  of a g lucose /pep tone /yeas t  e x t r a c t  
m e d i u m  buf fe red  a t  p H  7.4 s for 48 h a t  37 ~ The  m e t a -  
bol i te  was o b t a i n e d  fol lowing ac id i f ica t ion  of t he  cent r i -  
fuged m e d i u m  to  p H  2, b y  e the r  e x t r a c t i o n  a n d  subse-  
q u e n t  c h r o m a t o g r a p h y  in so lvents  B and  D. D ihydro -  
s inapic  acid, a m e t a b o l i t e  of s inapic  acid in t he  i n t a c t  
a n i m a l  was  also fo rmed  in cons iderab le  a m o u n t s  u n d e r  
these  condi t ions  a n d  was cha rac t e r i zed  as descr ibed  

earl ier  5. The  in v i t ro  f o r m a t i o n  of 3, 5 -d ihyd roxypheny l -  
p ropionic  acid f rom s inapic  acid b y  i n t e s t i na l  bac t e r i a  a n d  
t he  suppress ion  of m e t a b o l i t e  f o r m a t i o n  b y  a n  oral ly  ad-  
min i s t e r ed  an t ib io t i c  ind ica tes  t h a t  in  t he  i n t a c t  a n i m a l  
b o t h  t he  observed  d e m e t h y l a t i o n  a n d  p - d e h y d r o x y l a t i o n  
of s inapic  acid is m e d i a t e  d b y  i n t e s t i n a l  microorganisms .  

Zusammen/assung. Aus R a t t e n u r i n  wurde  3, 5-Di- 
h y d r o x y p h e n y l p r o p i o n s / i u r e  als Me tabo l i t  der  Sil lapin- 
s/iure isoliert .  

L. 2X_. GRIFFITHS 
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Disc Electrophoresis of Fractions of Bovine Central Nervous System Myelin 

Prev ious  s tudies  1 h a v e  shown t h a t  t r e a t m e n t  of cerebra l  
wh i t e  m a t t e r  h o m o g e n a t e s  w i t h  12VI NaC1 al lowed 50% 
of t he  l ipids  and  p ro te ins  to  be  e x t r a c t e d  w i t h  water .  
This  ca t ion-sens i t ive  f r ac t ion  will be  called here  t he  'Na '  
f ract ion.  I n  f u r t h e r  s tudies  ~ i t  has  been  found  t h a t  one 
ha l f  of t he  r e m a i n i n g  l ipids and  a smal le r  p a r t  of t he  
p ro te ins  could be  e x t r a c t e d  w i t h  w a t e r  a f te r  t r e a t m e n t  
w i t h  1 M  KCNS.  This  an ion-sens i t ive  f r ac t ion  will be  
called here  'CNS' ,  whereas  t he  r e m a i n i n g  res idue  a f te r  
t he  two t r e a t m e n t s  a n d  ex t r ac t i ons  will  be  des igna ted  as 
t he  ' R '  f ract ion.  I n d i r e c t  ev idence  ha s  been  o b t a i n e d  3 
i nd i ca t i ng  t h a t  t h e  'Na '  f r ac t ion  cor responds  to  t h e  
e lec t ron  microscopica l  i n t r ape r i od  lille of myel in ,  i.e. to  
t he  c o n t i n u a t i o n  of t h e  p a r t  of t he  glial  p l a s m a  m e m -  
b r a n e  wh ich  faces t he  ex t race l lu la r  space;  t h e  'CNS '  a n d  
t he  ' R '  f rac t ions  a p p e a r  to  cor respond  to  t h e  m a i n  dense  
l ine of mye l in  wh ich  con t inues  t h a t  p a r t  of t he  m e m b r a n e  
which  faces t h e  cy top lasm.  I n  u n p u b l i s h e d  e x p e r i m e n t s  
WIENER e x a m i n e d  b y  TLC t he  l ipid c o n s t i t u e n t s  of t he  
var ious  fract ions,  b u t  d id  no t  f ind a n y  s igni f icant  dif- 
ferences in  c o n s t i t u t i o n  wh ich  could a c c o u n t  for t he  dif- 
f e ren t  bonds ,  t h e  e lec t ron-microscopic  appea rance ,  and  
o the r  differences b e t w e e n  t h e  layers.  

I n  t he  p r e sen t  s t u d y  t he  p r o t e i n  cons t i t u t i on  of va r ious  
wh i t e  m a t t e r  f rac t ions  was s tud ied  b y  disc electrophoresis .  
4 f rac t ions  were p r epa red  f rom homogen ized  b o v i n e  wh i t e  
m a t t e r  as p rev ious ly  descr ibed 3: the  'T '  ( total) ,  t he  'Na ' ,  
t h e  'CNS '  a n d  t h e  ' R '  f ract ions .  All f r ac t ions  were 
lyophi l ized and  t h e n  100 m g  samples  of each  were  dis- 

so lved in 1 ml  of pheno l -ace t i c  ac id -wa te r  so lu t ion  
(2 : 1 : 1, w /v /v )  c o n t a i n i n g  2 M urea.  Disc e lec t rophores is  
was  done  fol lowing t h e  p rocedure  of TAKAYAMA 4 for 
2 h a t  5 m A  per  column,  a t  4~ Samples  of va r ious  
f rac t ions  o r ig ina t ing  f rom the  same  h o m o g e n a t e  were r u n  
s imu l t aneous ly  a n d  s t a ined  t o g e t h e r  w i t h  0.5% amido  
b l a c k  in 7% acet ic  acid. The  sample  of t he  'T '  f r ac t ion  
was of 0.02 ml  a n d  i t  c o n t a i n e d  305 y of p ro te in .  The  
sample  of 'Na '  was  also of 0.02 ml  and  c o n t a i n e d  610 7 
p ro te in .  The  'CNS '  sample  was of 0.1 ml  and  c o n t a i n e d  
955 7 pro te in ,  whi le  t he  ' R '  s ample  was of 0.02 ml  and  
c o n t a i n e d  610 ~ pro te in .  

I t  can  be  seen in t he  F igure  t h a t  t h e  'Na '  f r ac t ion  is 
r i ch  in acidic c o n s t i t u e n t s  wh ich  m o v e d  for a long 
d i s t ance  f rom the  s t a r t i n g  line. F r ac t i ons  'CNS '  a n d  ' R '  
are, in  compar ison ,  poor  in  acidic p ro te ins  a n d  c o n t a i n  
more  p r e s u m a b l y  basic  pro te ins .  This  is in accordance  
w i t h  a p rev ious  o b s e r v a t i o n  5 wh ich  showed  t h a t  mos t  of 
t he  e x p e r i m e n t a l  allergic encepha lomye l i t i s  an t i gen  
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