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bis  10 .3 To r r  d u r c h  Z e r t r i i m m e r u n g  de r  Ampul l e  mi t t e l s  
M a g n e t e n  in die A p p a r a t u r  v e r d a m p f t .  
S t icks tof f  (reinst) ,  L u f t  u n d  S t i eks to f fmonox id  w u r d e n  
vor  d e m  E i l l s t r 6me n  in die Reak t io i l s -  bzw. Al iquot ie -  
rungsgef~isse sorgf~iltig m i t  K O H  u n d  P~Q-Bimss te i i1  ge- 
t r ockne t .  Alle Sch l i f fverb i i ldu i lgen  u n d  V a k u u m h / i h n e  
w u r d e n  m i t  e inem P r / i p a r a t  der  F i r m s  H a l o c a r b o n  Pro-  
d u c t  Corpo ra t i on  (USA), ~ H a l o c a r b o n  25-5 S Grease~>, 
e ingefe t te t .  Zur  Druck-  bzw. V a k u u m m e s s u n g  k a m e n  je 
n a c h  d e m  zil m e s s e n d e n  Bere ich  Pirail i- ,  McLeod-  ode r  
H u y g e n s - M a n o m e t e r  bzwl ein eii lfaches,  m i t  Quecks i lber  
gefii l l tes U - R o h r  z u m  E insa t z .  Vor  j eder  U m s e t z u n g  er- 
folgte ein Ausheizei l  der  R e a k t i o n s -  bzw. Al iquo t ie rungs-  
gef/~sse bei  10 -1 bis  10 -2 Torr ,  u m  an  den  Glasw/indei l  
a d s o r p t i v  gebu i ldenes  W a s s e r  w e i t g e h e n d  zu en t f e rnen .  
Analytik. N a c h  e l l t sp rechenden  R e a k t i o n s z e i t e n  w u r d e n  
Di / i thy ln i t rosami i l ,  u n u m g e s e t z t e s  S t icks tof fd iox id  sowie 
das  als Aerosol  an fa l l ende  D i~Lthy lammoniumni t r a t  d u r c h  
in t ens ives  Sch i i t t e ln  des geschlossenen R e a k t i o n s k o l b e n s  
m i t  0,1 N Kal i l auge  in die w/isserige P h a s e  i ibergef i ihr t .  
U n u m g e s e t z t e s  S t icks to f fd iox id  wurde  - n a c h  A b s o r p t i o n  
in 0,1 N KOH, Diazo t i e r ung  m i t  Sulfani ls / iure u n d  K u p p -  
l ung  m i t  N - ( 1 - N a p h t h y l ) - ~ t h y l e n d i a m i n  - als Azofarb-  
s toff  bei  540 n m  b e s t i m m t .  
I m  NO~-Koi l zen t r a t i onsbe re i ch  yon  20 bis 250 p p m  
wurde  Ullter den  b e s c h r i e b e n e n  expe r i m en t e l l en  Bedin-  
g u n g e n  der  U m w a n d l u n g s g r a d  yon  S t icks to f fd iox id  zu 

N i t r i t  bzw. z u m  Azofa rbs to f f  u n t e r s u c h t .  I n  d iesem Be- 
re ich  wurde  ein k o n z e n t r a t i o n s u n a b h / i i l g i g e r  W e f t  yon  
0,64 (<~ S a l t z m a n - F a k t o r ~ )  gefunden .  
N i t r a t  wurde  n a c h  e inem v o n  Sawicki  u n d  Scaringel l i  
b e s c h r i e b e n e n  18 ul ld  yon  uns  modi f i z i e r t en  V e r f a h r e n  19 
ana lys ie r t ,  wobei  die zuvor  e rmi t t e l t e i l  N i t r i t -  u n d  Ni t ros-  
a m i n k o n z e n t r a t i 0 n e n  be r i i cks ich t ig t  wurden .  Di / i thyl-  
l l i t rosamin  wurde  n a c h  W a s s e r d a m p f d e s t i l l a t i o n  u n d  
k a t a l y t i s c h e r  S p a l t u n g  im w/isserigen, a lka l i schen  Milieu 
ebenfa l ls  s p e k t r a l p h o t o m e t r i s c h  b e s t i m m t  19. Die Iden-  
t i t / i t  des geb i lde ten  Di~i thy ln i t rosamins  wurde  d i inn-  
s c h i c h t c h r o m a t o g r a p h i s c h  s0 d u r c h  Vergle ich  m i t  a u t h e n -  
t i s chen  R e f e r e n z p r o b e n  best~itigt. Di~ i thy lammoni i lm-  
n i t r a t  wurde  s p e k t r a l p h o t o m e t r i s c h  19 (Nit ra t )  u n d  d u r c h  
Ni t ros i e rung  21 (Di~ithylamin) m i t  nach fo lgende r  Di inn-  
s c h i c h t c h r o m a t o g r a p h i e  bzw. k a t a l y t i s c h e r  S p a l t u n g  
charak te r i s i e r t .  
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Summary. S e r u m  dopamine-~ ' -hydroxy lase  a c t i v i t y  in  s p o n t a n e o u s l y  h y p e r t e n s i v e  r a t s  a n d  W i s t a r - K y o t o  ra t s  h a d  a 
pos i t ive  cor re la t ion  w i t h  dopamine - /%hydroxy lase  and  ty ros ine  h y d r o x y l a s e  ac t iv i t i es  in mesen te r i c  vessels,  vas  de- 
ferens,  a n d  ad rena l  g lands  a t  14-16 weeks of age, a nega t i ve  cor re la t ion  w i t h  dopamine- /~-hydroxylase  a c t i v i t y  in locus 
coeruleus  a t  3 weeks a n d  14-16 weeks o f  age, and  a pos i t ive  cor re la t ion  w i t h  tyrosi i le  h y d r o x y l a s e  a c t i v ! t y  on ly  a t  3 
weeks  of age, b u t  n o t  a t  14-16 weeks of age. 

Since dopamii le - /3-hydroxylase  (DBH)  is secre ted  in to  
b lood  f rom t h e  n e r v e  end ings  of t he  s y m p a t h e t i c  ne rves  
t o g e t h e r  w i t h  n o r a d r e n a l i n e  i, i t  is specu la ted  t h a t  s e rum 
D B H  a c t i v i t y  c an  be  a n  index  of the  pe r iphe ra l  s y m p a -  
t h e t i c  ne rve  ac t iv i ty .  However ,  s e rum D B H  a c t i v i t y  
appea r s  to  be  an  i i lsensi t ive i ndex  of acu te  changes  of t he  
s y m p a t h e t i c  n e r v e  a c t i v i t y  as c o m p a r e d  w i t h  t he  nor-  
a d r e n a l i n e  level  in  b lood 2. One ques t ion  is w h e t h e r  or n o t  
s e r u m  D B H  can  express  t he  changes  of s y m p a t h e t i c  
n e r v e  a c t i v i t y  d u r i n g  a l o n g - t e r m  per iod  such  as d u r i n g  
t he  onse t  of h y p e r t e n s i o n .  
W e  h a v e  e x a m i n e d  t h e  r e l a t i on  b e t w e e n  t he  s e rum D B H  
ac t iv i ty ,  wh ich  is m a i n l y  der ived  f rom t he  pe r iphe ra l  
s y m p a t h e t i c  n e r v e  t e rmina l s ,  a n d  t he  D B H  and  ty ros ine  
h y d r o x y l a s e  (TH) ac t iv i t i e s  in  t he  pe r iphe ra l  s y m p a -  
t h e t i c a l l y  i n n e r v a t e d  t issues,  ad r ena l  glands,  and  in t he  
ca t echo lamine rg i c  regions  of b r a i n  w i t h  s p o n t a n e o u s l y  
h y p e r t e n s i v e  (SH) ra t s  a n d  coi l t rol  W i s t a r - K y o t o  r a t s  
d u r i n g  t he  d e v e l o p m e n t  of h y p e r t e n s i o n ,  in  order  to  
e v a l u a t e  t he  s igni f icance  of s e rum D B H  a c t i v i t y  as all 
i n d e x  of p e r i p h e r a l  a n d  c e n t r a l  no rad rene rg i c  n e u r o n a l  
ac t iv i ty .  

The  SH ra t s  a and  W i s t a r - K y o t o  ra t s  e x a m i n e d  were a t  
3, 14 alld 16 weeks of age. T h e y  were k i n d l y  suppl ied  b y  
Drs  O k a m o t o  a n d  Y a m o r i  (Kyo to  Un ive r s i t y ,  Kyoto)  
and  ra ised  in our  l a b o r a t o r y  u n d e r  t he  same  condi t ions .  
The  m e a n  va lues  of D B H  and  T H  ac t iv i t i es  in  t i ssues  of 
r a t s  a t  3 weeks~ and  14 weeks 5 were r epo r t ed  previous ly .  
R a t s  were decap i t a t ed ,  al ld mesel l ter ic  vessels,  vas  def- 
erens,  ad rena l  g lands  and  b r a i n  were qu ick ly  r emoved ,  
weighed,  f rozen oil d r y  ice a n d  s tored  a t  -80~ 'Mesen-  
ter ic  vessels '  cons is t  of superior ,  infer ior  a n d  eoeliac mes-  
en te r ic  a r te r ies  a n d  ve ins  plus  connec t ive  t i ssues  a f te r  
r e m o v i n g  fa t  f rom the  mesen t ry .  Blood s a m p l e s  were 
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Correlation of serum dopamine-/?-hydroxylase (DBFI) activity with dopamine-/?-hydroxylase and tyrosine hydroxylase (TH) activities in 
peripheral tissues and brain of Wistar-Kyoto rats and spontaneously hypertensive rats 

Age (weeks) Number of rats Coefficient of correlation p 

Serum DBH vs mesenterie vessel DBH 14 and 16 39 
Serum DBH vs vas deferens DBH 14 and 16 33 
Serum DBH vs adrenal Dt3H 14 and 16 28 
Serum DBH vs 3 8 
locus coeruleus DBH 14 and 16 25 
Serum DBH vs mesenterie vessel TH 14 and 16 31 
Serum DBH vs vas deferens TI-t 14 and 16 33 
Serum DBH vs adrenal TH 14 and 16 33 
Serum DBH vs 3 8 
hypothalamus TH 14 and 16 25 

0.7321 < 0.01 
0.4077 < 0.02 
0.5730 < 0.01 

- 0.8940 % 0.01 
- 0.7123 < 0.01 

0.3460 < 0.1 
0.4301 < 0.05 
0.3793 < 0.05 
0.7806 < 0.05 
0.3726 NS 

Serum DBH: nmoles/min/ml of serum. DBFI and TH in mesenterie vessels, vas deferens and adrenal glands: nmoles/min/g of tissue. DBH 
and TH in locus eoeruleus and hypothalamus:  nmoles/min/mg of protein. 

o b t a i n e d  b y  e x s a n g u i n a t i o n  a n d  w e r e  p u t  i n t o  a t e s t -  
t u b e  k e p t  in  ice, a n d  t h e  s e r u m  w a s  r e m o v e d .  T h e  r e g i o n s  
o f  r t o r a d r e n e r g i c  n e u r o n s  ( locus  c o e r u l e u s  a n d  h y p o -  
t h a l a m u s )  w e r e  d i s s e c t e d  o u t  u n d e r  a m i c r o s c o p e  f r o m  
f r o z e n  s e c t i o n s  of  t h e  bra inG.  
D B H  a c t i v i t y  w a s  d e t e r m i n e d  b a s e d  o n  f o r m a t i o n  o f  
o c t o p a m i n e  f r o m  t y r a m i n e  b y  d u a l - w a v e l e n g t h  s p e c t r o -  
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Fig. 1. Correlation between serum dopamine-/?-hydroxylase (DBH) 
activity and DBH activity of locus eoeruleus in Wistar-Kyoto rats 
(WKR) and spontaneously hypertensive rats (SHR) at 3 weeks (A) 
and 14-16 weeks (B) of age. A Coefficient of correlation, -0.8940, 
p<0 .01 ;  equation of regression line, y = -0.004 x + 2.205. I3 
Coefficient of correlation, -0.7123, p<0 .01 ;  equation of regression 
line, y = -0.003 x + 0.610. 
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Fig. 2. Correlation between serum dopamine-/?-hydroxylase (DBH) 
activity and tyrosine hydroxylase (TFI) activity of hypothalamus in 
Wistar-Kyoto rats (WKR) and spontaneously hypertensive rats 
(SHR) at 3 weeks (A) and 14-16 weeks (B) of age. A Coefficient of 
correlation, 0.7806, p<0 .05 ;  equation of regression line, y = 0.033 x 
+ 0.846. B No significant correlation. 

p h o t o m e t r y  7, a s  d e s c r i b e d  b e f o r e  5. T H  a c t i v i t y  w a s  
a s s a y e d  b y  m e a s u r i n g  t h e  [14C]dopa f o r m e d  f r o m  L-[U-14C] 
t y r o s i n e S ,  9, a s  d e s c r i b e d  beforeS.  6 - M e t h y l t e t r a h y d r o p -  
t e r i n  o r  L - e r y t h r o - t e t r a h y d r o b i o p t e r i n  w a s  u s e d  as  a 
c o f a c t o r  for  t h e  a s s a y  of  T H  in  t h e  p e r i p h e r a l  o r  c e n t r a l  
t i s s u e s ,  r e s p e c t i v e l y .  T h e  r e s u l t s  a r e  s h o w n  in  t h e  t a b l e .  
A s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n  w a s  o b s e r v e d  b e t w e e n  
t h e  D t 3 H  a c t i v i t y  i n  s e r u m  a n d  t h a t  in  m e s e n t e r i c  ve s s e l s ,  
v a s  d e f e r e n s  a n d  a d r e n a l  g l a n d s  of  a d u l t  r a t s  a t  14 a n d  16 
w e e k s  of  age .  A s i g n i f i c a n t  i n v e r s e  c o r r e l a t i o n  w a s  s e e n  
b e t w e e n  s e r u m  D B H  a c t i v i t y  a n d  t h e  a c t i v i t y  in  t h e  
l o c u s  c o e r u l e u s  a r e a  of t h e  b r a i n  o f  y o u n g  (3 w e e k s  of  
age)  a n d  a d u l t  r a t s  ( t ab l e  a n d  f i g u r e  1). L e s s  m a r k e d  
b u t  s t i l l  s i g n i f i c a n t  c o r r e l a t i o n s  w e r e  o b s e r v e d  b e t w e e n  
s e r u m  D B H  a c t i v i t y  a n d  T H  a c t i v i t y  of  m e s e n t e r i c  
v e s s e l s ,  v a s  d e f e r e n s  a n d  a d r e n a l  g l a n d s  of  a d u l t  r a t s .  
S e r u m  D B H  a c t i v i t y  h a d  a s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n  
w i t h  T H  a c t i v i t y i n  t h e  h y p o t h a l a m u s  a e r a  o f  t h e  b r a i n ,  b u t  
o n l y  ill y o u n g  r a t s ,  a n d  n o t  in a d u l t  r a t s  ( t ab l e  a n d  f i g u r e  2). 
T h e r e  h a s  b e e n  m u c h  d i s c u s s i o n  w h e t h e r  o r  n o t  s e r u m  
D B H  a c t i v i t y  Call be  a n  i n d e x  of p e r i p h e r a l  s y m p a t h e t i c  
n e r v e  a c t i v i t y .  T h e  p r e s e n t  r e s u l t s  s u g g e s t  t h a t  s e r u m  
D B H  a c t i v i t y  h a s  a p o s i t i v e  c o r r e l a t i o n  w i t h  D B H  a n d  
T H  a c t i v i t i e s  in  m e s e n t e r i c  ve s se l s ,  v a s  d e f e r e n s  a n d  
a d r e n a l  g l a n d s .  H o w e v e r ,  s i nce  i n c r e a s e d  l eve l s  of  D B H  
a c t i v i t y  in  s e r u m  a n d  m e s e n t e r i c  v e s s e l s  of  y o u n g  S H R  
d i s a p p e a r  d u r i n g  d e v e l o p m e n t  of  S H R  *,s, s e r u m  D B I t  
m a y  r e f l e c t  m a i n l y  t h e  D B H  a c t i v i t y  in  t h e  p e r i p h e r a l  
s y m p a t h e t i c  n e r v e  t e r m i n a l s  in  t h e  b l o o d  ves se l s .  T h e  
n o r a d r e n e r g i c  n e u r o n  in  t h e  b r a i n  s t e m  is b e l i e v e d  to  p l a y  
a ro le  in  d e p r e s s i o n  of p e r i p h e r a l  s y m p a t h e t i c  n e r v e s  
t h r o u g h  a n  s - r e c e p t o r  to  d e c r e a s e  t h e  b l o o d  p r e s s u r e  1~, 
w h e r e a s  t h a t  in  t h e  h y p o t h a l a m u s  m a y  p l a y  a ro le  ill 
a c t i v a t i o n  o f  p e r i p h e r a l  s y m p a t h e t i c  n e r v e s  t h r o u g h  a 
/ ? - recep tor  to  i n c r e a s e  t h e  b l o o d  p r e s s u r e  11. T h e  n e g a t i v e  
c o r r e l a t i o n  b e t w e e n  D B H  a c t i v i t y  in  s e r u m  a n d  t h a t  in  
l ocus  c o e r u l e u s  a n d  a p o s i t i v e  c o r r e l a t i o n  b e t w e e n  D B H  

6 M. Palkovits, Brain Res. 59, 449 (1973). 
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9 T. Nagatsu, in: Biochemistry of Catecholamines, p. 158. Uni- 

versity of Tokyo Press and University Park Press, Tokyo and 
Baltimore 1973. 

10 H . H .  Smookler, W. B. Severs, W. J. Kinnard and J. P. Buck- 
ley, J. Pharmae. exp. Ther. 153, 485 (1966). 

11 M.D.  Day and A. G. Roach, Nature New Biol. 2d2, 30 (1973). 
12 F. Lamprecht,  B. Eichelman, N, B. Thoa, R. B. Williams and 

I. J. Kopin, Science 77, 1214 (1972). 
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a c t i v i t y  in  s e r u m  a n d  T H  a c t i v i t y  in  h y p o t h a l a m u s  
s u p p o r t s  th i s  view. L a m p r e c h t  e t  al. z2 also r epo r t ed  t h a t ,  
a f t e r  4 weeks of i m m o b i l i z a t i o n  s t ress  to  ra ts ,  t h e r e  was 
a s ign i f ican t  increase  in t he  a c t i v i t y  of h y p o t h a l a m u s  T H  
a n d  in t he  a c t i v i t y  of s e rum D B H .  I n t e r e s t i n g  p h e n o m e -  
n o n  in t he  p r e s e n t  s t u d y  is t h a t  T H  a c t i v i t y  in  h y p o t h a l -  
a m u s  ha s  a pos i t ive  co r re l a t ion  w i t h  s e rum D B H  a c t i v i t y  
on ly  in y o u n g  ra ts ,  b u t  n o t  in  a d u l t  rats .  
I t  m a y  be  conc luded  f rom t h e  p r e s e n t  resu l t s  t h a t  s e r u m  
D B H  a c t i v i t y  can  be  an  i ndex  of p e r i p h e r a l  s y m p a t h e t i c  
n e u r o n s  d u r i n g  a l o n g - t e r m  per iod  a n d  m a y  be  ind i r ec t ly  

r egu la t ed  b y  t h e  cen t r a l  no rad rene rg i c  neu rons  t h r o u g h  
changes  of p e r i p h e r a l  s y m p a t h e t i c  nerves ,  especial ly  in  
b lood  vessels.  H u m a n  s e r u m  D B H  a c t i v i t y  is d e t e r m i n e d  
b y  gene t ic  factors ,  a n d  the re fo re  a g rea t  v a r i a t i o n  exis ts  
in  m e n L  However ,  t he  p r e s e n t  resu l t s  ind ica te  t h a t  a 
fol low-up s t u d y  of s e r u m  DI3H a c t i v i t y  w i t h  a n  i n d i v i d u a l  
p a t i e n t  m a y  revea l  t h e  changes  in t he  pe r iphe ra l  and  
cen t r a l  no rad rene rg i c  a c t i v i t y  a n d  m a y  give a n  useful  
i n f o r m a t i o n  as a d iagnos t ic  i ndex  in diseases such  as 
essent ia l  h y p e r t e n s i o n  in wh ich  t he  imp l i ca t ion  of t he  
s y m p a t h e t i c  ne rves  are suspected .  
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Summary. On the  basis  of t h e  amino  acid compos i t i on  of t he  c h r o m o p h o r e  pept ides ,  i t  c an  be  a s sumed  t h a t  Asp, 
Se t  a n d  1/2 Cys are loca ted  nea r  t he  b i l i ve rd in  ch r omophore .  E x p e r i m e n t s  for sp l i t t i ng  of t h e  c h r o m o p h o r e  lead us to  
e x p e c t  a t h i o e t h e r  b o n d  in t h e  l inkages  b e t w e e n  b i l i ve rd in  a n d  apopro te in .  

Recen t ly ,  Abolin~ e t  a l ) ,  4 d e m o n s t r a t e d  t h a t  a b lue  
c h r o m o p r o t e i n  i so la ted  f rom t h e  f ins of Cren i labrus  p a v o  
C.V. was a b i l ive rd in -p ro te in .  S u b s e q u e n t l y  i t  was  s h o w n  
b y  t h e  p r e s e n t  a u t h o r s  t h a t  t he  scale p i g m e n t s  of severa l  
species 5 of pa r ro t f i sh ,  inc lud ing  S. g ibbus  a n d  t h e  sk in  
p i g m e n t  of t h e  sculpin,  P s e u d o b l e n n i u s  percoides  Grin- 
t h e r  e, were also b i l ive rd in -p ro te ins ,  t h e  f ac t  sugges t ing  a 
fa i r ly  wide occur rence  of such  c h r o m o p r o t e i n s  in  t h e  epi-  
de rmis  of b lue-co loured  fishes. Th i s  i n v e s t i g a t i o n  a t t e m p t s  
to  cha rac t e r i ze  t he  m o d e  of l inkages  a n d  t he  amino  acids 
i n v o l v e d  in t h e  b i l i ve r d i n - p r o t e i n  of S. g i b b u s  7. 
The  t h i n  f i lm in wh ich  t he  b lue  p i g m e n t  is f ound  was 
s t r i pped  off t he  scales, cu t  in to  smal l  pieces a n d  c rushed  
w i t h  sea  s a n d  in a m or t a r .  T he  p i g m e n t  was  e x t r a c t e d  
w i t h  0 .9% NaC1 a n d  f r a c t i o n a t e d  w i t h  (NHi) ISO 4 be-  
tween  0.2 a n d  0.4 s a t u r a t i o n  a t  p H  7.0 to  col lect  t h e  b lue  
c h r o m o p r o t e i n .  F u r t h e r  pu r i f i ca t i on  b y  s t a r c h  b lock  
e lec t rophores i s  s in  0.04 M p h o s p h a t e  buf fe r  p H  6.8 af- 
fo rded  a n  e l ec t rophore t i ca l ly  h o m o g e n e o u s  b i l ive rd in -  
p ro te in .  
I n  o rder  to  f ind  o u t  w h i c h  a m i n o  acid res idues  are  in-  
vo lved  in t h e  l inkage  w i t h  b i l iverd in ,  t h e  fol lowing proce-  
dure  was appl ied .  A p p r o x i m a t e l y  50 m g  of t h e  lyophi l ized  
b i l i ve rd in -p ro t e in  (P0), of w h i c h  a m i n o  acid com pos i t i on  
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Presumed linkages between chromophore and apoprotein. 

was  a n a l y z e d  b e f o r e h a n d  9, were d iges ted  w i t h  1 m g  of 
peps in  1~ a t  p H  2.0 and  37~ for 16 h. The  diges t  o b t a i n e d  
was  s u b m i t t e d  to  S e p h a d e x  G-100 gel f i l t r a t i on  (co lumn 
2.6 • 32 cm) w i t h  0.1 N CH3COOH as e luent .  F r a c t i o n s  
of 5 m l  were col lec ted  a n d  assayed  for a b s o r b a n c e  a t  280 
a n d  650 nm.  The  e lu t ion  p a t t e r n  gave  1 green  a n d  8 co- 
lourless peaks .  The  green  f rac t ions  were  col lected a n d  
lyophi l ized  to  o b t a i n  t he  b i l i ve rd in -pep t ide  m i x t u r e  (P1), 
a p a r t  of wh ich  was  s u b s e q u e n t l y  a n a l y z e d  for a m i n o  acid 
compos i t ion .  Pz was  t h e n  d iges ted  w i t h  t h e r m o l y s i n  zz 
(enzyme to  s u b s t r a t e  ra t io ,  1 : 25) a t  p H  6.8 and  45 ~ for  
2 h. The  diges t  was  p laced  on a S e p h a d e x  G-10 c o l u m n  
(1.6 • 70 cm) a n d  e lu ted  w i t h  0.5 N CH3COOH. The  
e lu t ion  p a t t e r n  gave  one green  and  5 colourless  peaks .  
Green-co loured  b i l i ve rd in -pep t ide  m i x t u r e  (P2) was  col- 
lec ted  as above .  A smal l  p o r t i o n  of P~ was assayed  for 
a m i n o  acid compos i t ion .  The  r e m a i n i n g  Pz was f u r t h e r  
h y d r o l y z e d  w i t h  2 N HC1 a t  100~ for 2 h. The  h y d r o -  
lysa te  was  sub j ec t ed  to  p a p e r  c h r o m a t o g r a p h y  w i t h  n-  
B u O H / C H 3 C O O H / w a t e r  (4 : 1 : 5, b y  vol.) as so lvent ,  
r e su l t ing  in  t he  a p p e a r a n c e  of a g reen  spot  of b i l ive rd in -  
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