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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 .  
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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  

1 M. WOLMAN and H. WIENER, Biochim. biophys. Acta 102, 269 
(1965). 

2 M. WOLMAN, H. WIENER and J. J. BUBIS, Israel J. Chem. 4, 53 
(1966). 

a M. WOLI~IAN, J. J. BUBIS and H. WIENER, Histochemie 9, 1 (1967). 
a K. TAKAYA•A, Arch. Biochem. Biophys. 174, 223 (1966). 
5 j .  j .  Bums and M. WOLMAN, Acta Neurbpathol. 70, 356 (1968). 
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(which is k n o w n  to be a bas ic  po lypep t ide  or a p ro t e in  
c o n t a i n i n g  such  a po lypep t ide )  is c o n c e n t r a t e d  in t he  
'CNS '  a n d  ' R '  f rac t ions .  T he  presence  of bas ic  c o n s t i t u e n t s  
in t he  'CNS '  a n d  ' R '  layer,  in  c o n t r a s t  to  t he  presence  
of acidic c o n s t i t u e n t s  in  t he  "Na' layer,  is in accordance  

w i t h  the  p rev ious ly  expressed  concep t  t h a t  t he  side of 
p l a s m a  m e m b r a n e  facing t he  ex t race l lu la r  space is 
d o m i n a t e d  b y  f ixed anionic  charges,  whereas  t he  side 
fac ing t he  c y t o p l a s m  is d o m i n a t e d  b y  f ixed ca t ion ic  
charges  and  is less hyd roph i l i c  6. 
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Electropherograms of samples of various fractions of white matter 
myelin. T, total white matter; Na, Na fraction; CNS, CNS fraction; 
R, residue fraction. Starting line on left. 

Zusammen/assung  F r a k t i o n e n  der  weissen H i r n s n b -  
s tanz ,  die o f fenbar  zu den  haup t sXch l i chs t en  Dich te l in i en  
des Myel ins  r e spek t ive  zur  i n t e rpe r iod i schen  Linie  ge- 
hSren,  w u r d e n  e l ek t rophore t i s ch  u n t e r s u c h t .  Die Na-  
F r a k t i o n e n  ( in te rper iodische  Lin ie ;  M e m b r a n s e i t e  z u m  
extrazel lu l / t ren  R a u m )  e n t h a l t e n  me i s t ens  saure  Pro te ine ,  
w ~ h r e n d  die CNS- und  R - F r a k t i o n e n  (Haup t l i n i e ;  Mem- 
b ranse i t e  zum Zel l innern)  zur  H a u p t s a c h e  a lka l i sche  
K o m p o n e n t e n  aufweisen.  
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Inhibition of RNA-Polymerase  by Arginine-Rich 

Severa l  s tud ies  h a v e  es t ab l i shed  ' t h a t  t h e  a c t i v i t y  of 
D N A  d e p e n d e n t  R N A  po lymerase  is i n h i b i t e d  if h i s tones  
are added  to  t h e  r eac t i on  m i x t u r e  1 s. T he  i n t e r p r e t a t i o n  
of these  s tud ies  is h o w e v e r  h a m p e r e d  b y  t he  poor  sol- 
b i l i ty  of aggrega ted  D N A - h i s t o n e  complexes  w h i c h  are 
fo rmed  w h e n  t he  added  h i s tone  combines  w i t h  t h e  D N A  
t e m p l a t e .  I t  has  the re fo re  been  sugges ted  t h a t  t h e  obse rved  
i n h i b i t i o n  is t h e  resu l t  of th i s  aggrega ted  s t a t e  of nucleo- 
h i s tone  par t ic les ,  w h i c h  will p r ec ip i t a t e  ou t  of so lu t ion  
a n d  m a k e  t h e  t e m p l a t e  u n a v a i l a b l e  for t r a n s c r i p t i o n  7, s. 

I n  m o s t  of t h e  a b o v e  m e n t i o n e d  studies ,  inc reas ing  
a m o u n t s  of h i s tones  were added  to  a c o n s t a n t  a m o u n t  
of D N A  a n d  t h e  resu l t s  r ep re sen t ed  g raph ica l ly  b y  a 
l inea r  p lo t  of t e m p l a t e  a c t i v i t y  or i n h i b i t i o n  aga ins t  
D N A / h i s t o n e  ra t io .  BUTLER and  CmPPERFIELD " were e.g. 
able  to  d e m o n s t r a t e  in  th i s  m a n n e r  t h a t  a l t h o u g h  t em-  
p l a t e  a c t i v i t y  decreased  g r adua l l y  w i t h  increas ing  h i s t o n e /  
D N A  rat ios ,  t h e  so lub i l i ty  of t h e  D N A  t e m p l a t e  d ropped  
p rec ip i tous ly  a t  a r a t io  of a b o u t  0.7, us ing  a cen t r i fuga l  
force of 2000 • g as c r i t e r i um for t he  aggrega ted  s ta te .  
These  resul t s  would  seem to be  c o n t r a r y  to  t h e  idea t h a t  
t he  i n h i b i t i o n  is due  to  inso lub i l i ty  of t he  D N A - h i s t o n e  
complex .  

I n  t h e  p r e sen t  s tud ies  a n  a t t e m p t  was m a d e  to resolve 
t h e  ques t ion  of w h e t h e r  or no t  a cor re la t ion  exis ts  b e t w e e n  
t h e  a c t i v i t y  a n d  so lub i l i ty  of t he  D N A  t e m p l a t e  u n d e r  
these  cond i t ions  b y  p l o t t i n g  t he  l o g a r i t h m  of t he  pe rcen t  
i n h i b i t i o n  of t e m p l a t e  a c t i v i t y  aga i n s t  t he  a m o u n t  of 
u n a g g r e g a t e d  D N A  p r e s en t  in t he  r eac t ion  m i x t u r e s  a t  
va r ious  h i s t o n e / D N A  rat ios .  The  h i s tones  used were 
h igh ly  pur i f ied  s u b t r a c t i o n s  of h i s tone  f rac t ions  f2a a n d  
f310: GAIR (glycine-r ich arginine-r ich) ,  A L  (arg in ine- r ich  

Histone Fractions 

lysine-r ich)  and  AR-5  (arg in ine- r ich  f r ac t ion  5), gener-  
ously  p rov ided  b y  Dr. W. C. STARBUCK (Dept.  of P h a r -  
macology,  B a y l o r  U n i v e r s i t y  Medical  School, Hous ton ,  
Texas) .  The  weigh ts  of the  h i s tones  were s t a n d a r d i z e d  
aga ins t  b o v i n e  se rum a l b u m i n  us ing  t he  LOWRY reac t ion  it. 
Calf t h y m u s  D N A  was i so la ted  accord ing  to  KAY et  al. 12 
and  pur i f ied  accord ing  to  GULLAND13. R N A  po lymerase  
f rom micrococcus  lysode ik t icus  was p u r c h a s e d  f rom Miles 
Labora to r ies .  Ur id ine  5 ' - t r i p h o s p h a t e - H  a t e t r a l i t h i u m  a n d  
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