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To d e t e r m i n e  w h e t h e r  oral  con t r acep t i ve s  induce  low 
e r y t h r o c y t e  COMT a c t i v i t y  we s tud ied  9 w o m e n  before  
t h e y  s t a r t e d  t a k i n g  oral  con t racep t ives ,  a n d  aga in  a f t e r  
1 to  3 m o n t h s  of t r e a t m e n t .  Resu l t s  are shown in Tab le  I I I .  
Six  of t he  9 showed  r educ t ions  f rom 10 to  44% post-  
t r e a t m e n t ,  whi le  t he  m e a n  decrease  in e n z y m e  a c t i v i t y  
for t he  group was 15%. 

F ina l ly ,  we s tud ied  groups  of w o m e n  in d i f fe ren t  s tages  
of p r e g n a n c y  w i t h  t he  resu l t s  shown in Tab le  IV. E n z y m e  
a c t i v i t y  d u r i n g  t he  1st t r i m e s t e r  is no t  s ign i f i can t ly  

Table III. Influence of oral contraceptives on erythrocyte COMT 

Group of subjects Erythrocyte COMT activity (nM/h/ml) 
Pre- Post- Change (%) 
treatment treatment 

Women taking oral 
contraceptives 

1.76 0.98 --44 
1.44 1.05 --27 
1.18 1.16 -- 2 
1.58 1.62 + 3 
1.55 1.39 --I0 
1.17 0.97 --17 
1.71 1.50 --12 
1.50 1.52 + 1 
1.66 1.15 --31 

Table IV. Erythrocyte COMT activity during pregnancy 

Group of subjects Number Erythrocyte S.D. 
in group COMT activity 

(mean riM/h/m1) 

d i f fe ren t  to  t h a t  of n o n - p r e g n a n t  women,  b u t  a s ign i f ican t  
r educ t i on  occurs  d u r i n g  t h e  2nd and  3rd t r i m e s t e r  
( P  < 0.05 and  < 0.001, respect ively) .  E r y t h r o c y t e  COMT 
a c t i v i t y  r e m a i n s  low d u r i n g  t h e  f i rs t  7 days  p o s t - p a r t u m .  

As we h a v e  been  u n a b l e  to  i n h i b i t  COMT a c t i v i t y  in  
v i t ro  w i t h  n a t u r a l  or s y n t h e t i c  s te ro id  h o r m o n e s  added  
a t  10 -aM concen t r a t i on ,  we feel t h a t  h o r m o n e s  ac t  to  
reduce  f o r m a t i o n  of COMT d u r i n g  ery thropoes is .  Af te r  
t he  f i r s t  3 mon ths ,  t h e r e  is no  co r re la t ion  b e t w e e n  COMT 
a c t i v i t y  a n d  d u r a t i o n  of use of oral  con t racep t ives ,  b u t  
t he re  is a progress ive  decrease  in t h i s  in i t i a l  period.  

R e d u c e d  e r y t h r o c y t e  COMT a c t i v i t y  would  be  excep ted  
to increase  t he  c o n c e n t r a t i o n  of c i rcu la t ing  ca techol-  
amines  a n d  se rum n o r a d r e n a l i n e  is k n o w n  to be  h igh  in 
w o m e n  w i t h  depress ion  ~. I f  COMT of b r a i n  is s imi la r ly  
affected,  a l t e r a t ions  in  c a t e c h o l a m i n e  m e t a b o l i s m  will  
occur  a n d  could be  of i m p o r t a n c e  in depress ion.  

I t  seems l ikely t h a t  t he  h i g h  inc idence  of depress ion  in 
w o m e n  t a k i n g  oral  con t racep t ives ,  or d u r i n g  t he  post -  
p a r t u m  period,  is r e l a t ed  to  h o r m o n a l  suppress ion  of 
e r y t h r o c y t e  COMT ac t iv i ty .  As on ly  a b o u t  ha l f  of t h e  
w o m e n  we s tud ied  showed  th i s  e n z y m e  reduc t ion ,  de ter -  
m i n a t i o n  of t h e  e n z y m e  m i g h t  be  of va lue  in screening 
w o m e n  l iab le  to  deve lop  depress ion  in response  to  oral  
con t r acep t i ve s  or p regnancy .  

Rdsumd. Dans  le cas de b e a u c o u p  de f emmes  p r e n a n t  
des con t r acep t i f s  oraux ,  t 'activit@ du t rans f6rase  cat6- 
chole-O-m6thyle  du  globule rouge  es t  r6du i te  5  ̀des n i v a u x  
ana logues  5. ceux observes  dans  le cas de f emmes  sou f f r an t  
de d6press ion  non- t ra i t6e .  Le d @ 6 t  de con t r acep t i f s  5  ̀
ac t ion  du rab l e  n ' a f fec te  pas  d ' u n e  mani~re  s igni f ica t ive  
l ' enzyme,  b ien  qu 'e l le  soit  r6dui te  p e n d a n t  le t rois i~me 
t r i m e s t r e  de la  grossesse. 

M. H. BRIGGS la a n d  IVIAxINE BRIGGS 

Normal women 36 1.48 0.33 
Pregnant women 35 1.19 0.35 
First trimester 7 1.40 0.39 
Second trimester 15 1.20 0.40 
Third trimester 13 1.08 0.32 
Post-partum 7 days) 10 1.15 0.38 

Department o/Biochemistry, University o/Zambia, 
P. O. Box 2379, Lusaha (Zambia), 19 June 7972. 

13 Present address: Alfred Hospital, Melbourne, Victoria 3181, Aus- 
tralia. 

A Comparative Study of Nuclear Proteins in Chick Embryo Cells and Their Primary and Secondary 
Fibroblasts in Culture 

Chick e m b r y o  cell cu l tu res  h a v e  been  used ex tens ive ly  
in m a n y  studies .  However ,  t he  l imi t ed  q u a n t i t y  of cu l tu red  
cells cons t i t u t e s  an  e x p e r i m e n t a l  d i s a d v a n t a g e  in s tud ies  
dea l ing  w i t h  t he  i so la t ion  of nuc lea r  pro te ins .  T he  ideal  
is to  use a m i n i m u m  a m o u n t  of ava i l ab le  r ad ioac t i ve ly  
labeled  cu l tu red  ceils wh ich  are s u b s e q u e n t l y  m i x e d  w i t h  
read i ly  ava i l ab le  e m b r y o  cells se rv ing  as a car r ie r  for t he  
i so la t ion  of r ad ioac t ive ly  labe led  cu l tu red  cell componen t s .  
Never the less ,  t he  possible  changes  of some cel lular  pa ra -  
me te r s  d u r i n g  t he  passage  of e m b r y o  to  cu l t u r ed  cells 
cas t  some d o u b t  on  t h e  me thodo log ica l  v a l i d i t y  of us ing  
u n c u l t u r e d  e m b r y o  cells as car r ie r  for c o m p o n e n t s  f rom 
cu l tu r ed  ceils. Fo r  these  reasons  we h a v e  car r ied  ou t  a 
c o m p a r i s o n  of nuc lea r  p ro te ins  of ch ick  e m b r y o  cells and  
of cu l tu red  p r i m a r y  a n d  s econda ry  cells de r ived  f rom chick  
e m b r y o  us ing  po lyac r y l am i de  gel e lectrophoresis .  

3/faterials and methods. E m b r y o s  were r e m o v e d  f rom 
10- to  11-day-old  fer t i l ized eggs o b t a i n e d  f rom Spafas  Inc.  
The  viscera,  l imbs  a n d  h e a d  were discarded.  T he  r ema in -  

nig p a r t s  were  homogen ized  a t  4~ in 5 vo lumes  of 0.05 M 
Tris buffer ,  p H  7.4, con ta in ing  0.32 M sucrose and  3 m M  
1VIgC12. Pur i f i ed  nucle i  were p r e p a r e d  as descr ibed pre-  
v ious ly  i. 

P r i m a r y  and  seconda ry  cell cu l tu res  were p r e p a r e d  f rom 
embryos  accord ing  to  t he  m e t h o d  descr ibed  b y  VOGT ~. 
A p p r o x i m a t e l y  4 • 107 cells were a d d e d  to R o u x  bo t t l e s  
and  i n c u b a t e d  a t  37~ The  cells usua l ly  growing to  
conf luency  w i t h i n  3 to  5 days  were des igna t ed  as p r i m a r y  
cell cul ture .  Secondary  cells were p roduced  b y  t he  
passage  of p r i m a r y  cells 8. I so la t ion  of nucle i  f rom p r i m a r y  
a n d  s econda ry  cells (5 X l09 cells per  expe r imen t )  was  
accompl i shed  as descr ibed  above  for e m b r y o  nuclei .  

1 R. A. JUNGMANN, J. S. SCHWEpPE and F. A. LESTINA, J. biol. 
Chem. 245, 4321 (1970). 
P. VOG% in Fundamental Techniques in Virology (Ed. H.' SALZMAN ; 
Academic Press, New York and London 1969), p. 198. 
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Table I. Relative quantitative distribution of histones from various 
cell types 

Histones 

Cell type F1 ~ (%) F2a2 + F2b F2al ~ (%) 
+ F3 ~, (%) 

Chick embryo 17.2 4- 1.1 ~ 58.5 4- i.1 24.3 :~ 0.9 
Primary chick iibroblasts 16.7 4- 1.7 56.7 4- 1.8 26.5 4- 3.3 
Secondary chick fibroblasts 16.7 4- 1.3 55.5 4- 2.6 27.8 4- 3.7 
Rat Iiver 17.0 4- 0.5 60.6 4- 5.5 22.3 4- 5.0 
Rat brain 16.3 4- 0.5 61.5 4- 0.9 22.2 4- 0.9 

Table If. Relative quantity of fast moving and slow moving nuclear 
acidic proteins in chick embryo, primary, and secondary chick 
embryo fibroblast ceils 

Cell Type 

Acidic nuclea r proteins 

Fast moving Slow moving 
proteins (%) protein (%) 
(peak A) ~ (peak 13) 

Chick embryo 4.9 ~ 0.5 ~ 34.0 =~ 0.7 
Primary chick fibroblasts 27.6 4- 2.7 13.7 4- 1.0 
Secondary chick fibroblasts 21.4 4- 1.6 14.0 4- 1.1 

Percent of F1, F2a2 -F F2b q- F3 and F2al of the histone fraction 
calculated on the basis of the paper weighP of the profiles of polycryl- 
amide gels. b Arithmetic mean of 3 determinations -4- S. D. F1 -k F2al 
+ F2a2 -t- F2b q- F3 is considered as 100% o~ histones. 

Percent of fast moving or slow moving protein of the total nuclear 
acidic proteins calculated on the basis of the paper weight s of the 
profiles of polyacrylamide gels. ~ Atrihetic mean of 3 determinations 
• S.D. 
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Fig. 1. Densitometer scan of electrophoreticatty separated histones 
from chick embryo ( . . . .  ), primary ( . . . . .  ), and secondary ( . . . .  ) 
chick embryo fibroblasts. I-tistones Were fraetionated by electro- 
phoresis in 7.5~ polyaerylamide gels. The gels were stained with 
Amido black 10 B to indicate the positions and relative concentrations 
of individual protein bands. Peaks: A) histone F1; B) histones 
F2a2 + F2b + F3; C) histone F2al. 
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Fig. 2. Densitometer scan of electrophoretieally separated acidic 
proteins from chick embryo ( . . . .  ), primary ( . . . .  ), and secondary 
( . . . .  ) chick embryo fibroblasts. Nuclear acidic proteins were 
fraetionated by electrophoresis in 10% polyaerylamide gels contain- 
ing 0.1% SDS at pH 7.4. The gels were stained with Amido black 
10 B to indicate the positions and relative concentrations oiindividual 
protein bands. Peaks : A) fast moving protein; B) slow moving protein. 

H i s t o n e s  a n d  n u c l e a r  acidic p r o t e i n s  were  i so la ted  b y  
acid a n d  p h e n o l  e x t r a c t i o n  a c c o r d i n g  to  TE~G et  al.a. 
C h a r a c t e r i z a t i o n  of h i s t o n e s  a n d  nuc l ea r  acidic p r o t e i n s  
b y  p o l y a c r y l a m i d e  gel e l e c t ropho re s i s  w a s  desc r ibed  
p r e v i o u s l y  1, a. 

Results and discussio~. I-I is tones F1, F 2 a l ,  F 2 a 2 ,  F 2 b ,  
a n d  F 3  of  ch ick  e m b r y o ,  p r i m a r y  a n d  s e c o n d a r y  cells 
were  ident i f ied  w i t h  t h e  a id  of s t a n d a r d  calf t h y m u s  

h i s tones .  As F i g u r e  1 ind ica t e s  no  q u a l i t a t i v e  d i f ference  
is f o u n d  b e t w e e n  h i s t o n e s  of ch ick  e m b r y o ,  p r i m a r y ,  a n d  
s e c o n d a r y  cells w h e n  t he i r  e l e c t r opho r e t i c  p a t t e r n s  are  
c o m p a r e d .  T h e r e  are  3 m a j o r  p e a k s  c o r r e s p o n d i n g  to  t h e  

a C. S. TENO, C. T. TENO and V. G. ALLFREY, J. biol. Chem. 246, 3597 
(1971). 
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k n o w n  h i s tone  f ract ions .  Tab le  I compares  t he  q u a n t i t a t i v e  
d i s t r i b u t i o n  of t h e  3 m a j o r  h i s tone  f rac t ions  of embryo ,  
p r i m a r y  and  seconda ry  cells a long  w i th  h i s tones  of r a t  
l iver  and  bra in .  No s ign i f ican t  q u a n t i t a t i v e  differences of 
h i s tone  d i s t r i b u t i o n  are found  in t he  var ious  cell t ypes  
examined .  Thus ,  the  d a t a  ind ica te  a regular  q u a n t i t a t i v e  
d i s t r i bu t ion  a n d  q u a l i t a t i v e  s imi la r i ty  of nuc lea r  h i s tones  
f rom ch ick  e m b r y o s  a nd  t h e i r  p r i m a r y  and  seconda ry  cell 
cul tures .  The  obse rved  s imi la r i ty  of h i s tones  der ived  f rom 
var ious  cell t ypes  conf i rms  the  k n o w n  charac te r i s t i c  of 
h i s tones  which  in genera l  h a v e  been  found  to be ne i t he r  
t i ssue  nor  species specific4 ~. 

Similar ly ,  t he re  are no e lec t rophore t i ca l ly  d iscern ib le  
q u a l i t a t i v e  differences of nuc lea r  acidic  p ro te ins  f rom 
ch ick  embryo ,  a n d  f rom p r i m a r y  and  seconda ry  ch ick  
e m b r y o  cell cu l tu res  (Figure 2). However ,  t h e  q u a n t i t a t i v e  
d i s t r i bu t i on  of several  acidic p ro te ins  f rom embryo ;  
p r i m a r y  a n d  seconda ry  ceils differs. The  differences  are 
i l lus t ra ted  in Tab le  I I  where  t he  re la t ive  q u a n t i t a t i o n  of 
t he  p ro te ins  in  peak  A and  p e a k  ]3 is given.  There  is a 
s ign i f ican t  increase  of e lec t rophore t i ca l ly  fas te r  m o v i n g  
p ro t e in  and  a decrease  of s lower m o v i n g  p r o t e i n  f rom 
b o t h  p r i m a r y  and  seconda ry  cells w h e n  c o m p a r e d  to ch ick  
e m b r y o  nuc lea r  prote ins .  R e c e n t l y  i t  has  been  found  t h a t  
p ro l i fe ra t ion  of ch ick  f ib rob las t s  is s t i m u l a t e d  b y  folic 
acid or s e rum fac tors  in  a p l a s m a  c o n t a i n i n g  m e d i u m  L The  
s t i m u l a t i o n  of p ro l i f e ra t ion  seemed to  requi re  ear ly  
p ro t e in  synthes is ,  poss ib ly  nuc lea r  acidic p ro t e in  bio- 
syn thes i s  8. Since t he  m a j o r  d i f ference be t w een  e m b r y o  
and  p r i m a r y  (or secondary)  cells is t h e  cu l tu r ing  of t he  
l a t t e r  in a g r o w t h  med ium,  i t  could be t h i s  n u t r i t i o n a l  
t r e a t m e n t  of t he  cu l tu red  cell wh ich  causes  t he  obse rved  
effects. 

I n  conclusion,  nuc lea r  p ro t e in s  f rom ch ick  embryos ,  and  
f rom p r i m a r y  a n d  seconda ry  chick  e m b r y o  f ib rob las t s  

exh ib i t  ident ica l  e lec t rophore t i c  mobil i t ies .  Based  on  t h i s  
s imi lar i ty ,  ch ick  e m b r y o  nuc lea r  p ro te ins  can  serve as 
car r ier  p ro te ins  for t he  i so la t ion  of pulse- labe led  nuc lea r  
p ro t e in s  f rom p r i m a r y  a n d  seconda ry  ch ick  e m b r y o  
f ib rob las t s  ~0. 

Zusammen/assung. Das e l ek t rophore t i s che  Mus te r  v o n  
H i s t o n e n  u n d  sau ren  Ze l lke rnp ro t e inen  yon  Hi ihner -  
e m b r y o n e n  u n d  de ren  p r i m ~ r e n  u n d  sekund~tren Fibro-  
b las tze l len  wurde  q u a l i t a t i v  u n d  q u a n t i t a t i v  vergl ichen.  
Die Ze l lke rnpro te ine  der  ve r sch i edenen  Ze l l typen  er- 
wiesen sich q u a l i t a t i v  als ident isch ,  die re la t ive  q u a n t i t a -  
t i ve  Ver te i lung  der  K e r n p r o t e i n e  war  j edoch  le icht  ver-  
schieden.  

WAN-BANG LO, R .  A. JUNGMANN, J.  S. SCHWEPPE, 
B. S. BERLIN a n d  M. GROVER 

Department o~ Biochemistry and Medicine, 
Northwestern University Medical School, 
303 East Chicago-A venue, Chicago 
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4 L. HNILICA, E. W. JOHNS and J. A. V. BUTLER, Biochem. J. 82, 123 
(1962). 

5 R. H. STELLWAGEN and R. D. COLE, A. Rev. Biochem. 38, 951 
(1969). 

6 j .  MO~BERO and H. P. RUSCH, Arch. Biochem. Biophys. 13~l, 577 
(1969). 

v S. D. BALK, Proc. natn. Aead. Sci. USA 68, 1689 (1971). 
s G. ROVER, J. FARBER and R. BASERGA, Proc. natn. Aead. Sei. USA 

68, 1725 (1971). 
9 T. KUROKI and C. HEIDELBERGER, Biochemistry II, 2116 (1972). 

10 This investigation was supported by Steroid Hormone Research 
Fund, Chicago Wesley Memorial Hospital and American Cancer 
Society Grant No. BC-37. 

R i b o f l a v i n  E n h a n c e m e n t  of  B i l i r u b i n  P h o t o c a t a b o l i s m  in  v i v o  1 

P h o t o t h e r a p y  has  become  a c o m m o n  t h e r a p e u t i c  
p rocedure  in n e o n a t a l  hype rb i l i rub inemia~-% Desp i te  t h e  
wel t -es tab l i shed  eff icacy of l igh t  t h e r a p y  in  r educ ing  
b i l i rub in  levels,  t he re  h a v e  been  r e se rva t ions  expressed 
w i t h  respec t  to  expos ing  i n f an t s  to  l igh t  in tens i t i es  of 300 
to 500 foot  candles,  o f ten  c o n t i n u o u s l y  for per iods  of 
severa l  daysL  W e  h a v e  been  e x a m i n i n g  t he  poss ib i l i ty  
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Fig. 1. Plot showing effect of FMN on rate of bilirubin photodecom- 
position by visible light in aqueous solution of 1% BSA, pH 7.4, 
under aerobic conditions. 

of a d m i n i s t e r i n g  agen ts  which  would p r o m o t e  t he  p h o t o -  
chemica l  decompos i t ion  of b i l i rub in  in vivo,  a n d  m i g h t  
t h u s  reduce  e i t he r  t he  exposure  t i m e  or t h e  l igh t  i n t ens i t y  
necessa ry  to  reduce  p l a s m a  b i l i rub in  levels. 

Experimental. P r e l i m i n a r y  in v i t ro  e x p e r i m e n t s  ind ica ted  
t h a t  m o n o s o d i u m  sal t  of r i bo f l av in  Y - p h o s p h a t e  (FMN) 
increases  t he  r a t e  of p h o t o c h e m i c a l  decompos i t ion  of 
b i l i rub in .  B i l i r ub in  so lu t ions  (3.36 x 10-5M) were p r e p a r e d  
in 0.05 M p h o s p h a t e  buffer ,  p H  7.4, c o n t a i n i n g  1% w/v  
bov ine  se rum a l b u m i n  (Armour  f r ac t ion  V), w i t h  and  
w i t h o u t  0 . 9 7 •  .5 2!4r FMN. These  so lu t ions  were 
i r r ad i a t ed  i n t e r m i t t a n t l y  in 1 cm q u a r t z  s p e c t r o p h o t o m e t e r  
ceils loca ted  24 in. f rom a p ro jec to r  equ ipped  w i t h  a 5 0 0 W  
t u n g s t e n  lamp.  A b s o r b a n c e  spec t ra  were recorded,  ve rsus  
a buf fe r  b lank ,  on  a Cary  15 s p e c t r o p h o t o m e t e r  a t  
a p p r o p r i a t e  t i m e  in terva ls .  S tudies  were  conduc t ed  a t  
room t e m p e r a t u r e  of 22-25 ~ w i t h  so lu t ions  exposed to  
air. I n i t i a l  b i l i r ub in  a b s o r b a n c e  a t  460 n m  was approxi -  
m a t e l y  40 t imes  t h a t  of FMN, a n d  t he  e n h a n c e d  in i t ia l  
r a t e  of decl ine in a b s o r b a n c e  a t  460 n m  in presence  of 
FMN, as i l l u s t r a t ed  in F igure  1, ind ica tes  acce le ra t ion  of 
b i l i rub in  p h o t o d e c o m p o s i t i o n  b y  FMN.  

P o t a s s i u m  iodide a t  a c o n c e n t r a t i o n  of 10 -~ M reduced  
t he  F M N  e n h a n c e m e n t  of b i l i rub in  pho todecompos i t ion ,  
whi le  showing  no effect  on ra t e  of b i l i rub in  pho todecom-  
pos i t ion  in absence  of FMN. Th i s  o b s e r v a t i o n  impl ica tes  
t he  F M N  t r ip le t  in the  e n h a n c e d  b i l i rub in  pho todecompo-  
si t ion.  A f u r t h e r  obse rva t i on  t h a t  t he  p h o t o f a d i n g  of F M N  
is i n h i b i t e d  b y  the  presence  of b i l i rub in  is compa t ib l e  w i t h  


