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Table I. Dose-dependent effects of 4-pentynoic acid on hepatic TAT, hepatic glycogen, plasma glucose, and plasma corticosterone 

Plasma 
Dose (mg/kg, ' Hepatic TAT Hepatic glycogen Plasma glucose corticosterone 

s.c.) (ixmoles/min/g) (mg/g) (rag/100 ml) (,ag/100 ml) 

0 0.63 :L 0.10 8.00 4- 0.95 90 4- 4 19.9 4- 4.6 

3.2 0.65 4- 0.10 16.82 4-4- 2.37 ~ 117 4- 14 33.8 -- 1.0 ~ 

5.6 1.16 4-4- 0.13 ~ 12.82 4- 1.12~ 91 4- 2 47.6 4- 1.4~ 

10.0 2.19 4- 0.32 ~ 3.64 4- 1.15 ~ 54 -t- 10 ~ 41.3 4- 3.3 �9 

17.8 1.90 4- 0.20 ~ 1.93 4- 0.15 ~ 30 4- 11 ~ 51.0 4- 3.6 ~ 

, Significantly different from zero dose control, P < 0.05. All parameters were measured at 3 h except for plasma corticosterone levels, which 
were measured at 1 h. Mean values with standard errors for 5 rats per group are shown. 

Several  connect ions  be tween  the  biochemical  changes  
shown in Figure 2 and  the  e levat ion of hepa t ic  TAT 
(Figure 1) are possible. First ,  and of p r i m a r y  in teres t  to 
us, was the  possible relat ion be tween  the  hypog lycemia  
and  the  e levat ion of enzyme act ivi ty .  Second, the  fall ill 
hepa t ic  glycogen con ten t  migh t  also be re la ted  to the  
enzyme change.  PERAINO et a l . n  suggested a reciprocal  
re la t ionship  be tween  hepa t ic  glycogen stores and  amino 
acid catabol iz ing enzymes.  They  offered the  teleological 
exp lana t ion  t h a t  deple t ion  of hepa t ic  glycogen would 
create  a d e m a n d  for amino acid ca tabol i sm for the  purpose  
of fulfilling exis t ing energy requi rements ,  and  t h e y  
en t e r t a ined  the  poss ibi l i ty  t h a t  glycogen migh t  itself 
repress  the  synthes is  of such enzymes.  Third,  glucocorti-  
coids induce hepa t i c  TAT, and  the  e levat ion  of TAT 
af ter  4-pentynoic  acid migh t  have  resul ted f rom the  eleva- 
t ion  of cort icosterone.  Considering these  possibilities, we 
de t e rmined  whe the r  a dose-response compar ison  could 
separa te  the  effects of 4-pentynoic  acid. 

The Table shows the  results  wi th  4 d i f ferent  doses of 
4-pentynoic  acid. Surprisingly,  glycogen stores were 
increased at  the  2 lower doses and  decreased a t  t he  2 higher  
doses. P l a sma  glucose t ended  to  increase a t  the  low dose, 

K 

Time 

Fig. 3. Failure of 4-pentynoic acid to elevate hepatic TAT in adrenal- 
ectomized rats. All conditions as in Figure I except tllat the rats had 
been bilaterally adrenalectomized 8 days previously. 

and  decreased at  the  2 higher  doses. P lasma  cor t icosterone 
was e levated  at  all doses. Hepa t i c  TAT was unchanged  
at  the  low dose and  e levated  at  the  3 h igher  doses. These 
results  argue against  any  direct  re la t ion be tween  hepat ic  
glycogen and TAT act iv i ty .  

Hypog lycemia  migh t  lead to increased hepa t ic  TAT 
levels v ia  increased neural  or hormona l  i npu t  to the  liver. 
Several  lines of evidence suggest  t h a t  neural  control  of 
hepa t ic  TAT can occur 6,12-15. Al terna t ive ly ,  hypoglycemia  
should result  in increased release of hormones  like gluca- 
gon, epinephrine,  or glucocorticoids,  and  these  hormones  
can elevate  TAT. In  an a t t e m p t  to dis t inguish be tween  
the  s t imuli  causing elevat ion of hepa t ic  TAT af ter  inject ion 
of 4-pentynoic  acid, we measured  its effect  in adrenal-  
ec tomized  ra ts  (Figure 3). A d ren a l ec t o my  comple te ly  
p reven ted  the  e levat ion of TAT, showing t h a t  the  enzyme 
effect  was d e p e n d e n t  on the  adrena l  glands and  had  been  
b rough t  about  by  the  secret ion of adrena l  hormones  or 
by  a s t e ro id -dePenden t  mechanism.  

Zusammen/assung. 4-Pentins~iure, ein hypoglyk~i- 
misches Mittel,  ve rmehr t e  Leber -Tyros inaminot rans fe rase  
in in tak ten ,  n ich t  aber  in ad rena lek tomie r t en  1Ratten. 
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H o r m o n a l  In f luences  on  E r y t h r o c y t e  C a t e c h o l - O - M e t h y l  T r a n s f e r a s e  Act iv i ty  in H u m a n s  

Catechol -O-methyl  t ransferase  (COMT) cata lyses  the  
t ransfer  of a m e t h y l  group f rom S-adenosy lmeth ion ine  
to the  h y d r o x y l  of ca techolamines ,  such as adrenal ine  or 
noradrena l ine l .  I t  is a soluble enzyme of e ry th rocy tes  2, 
absen t  f rom p lasma  and  platelets ,  b u t  p re sen t  in t race  

amo u n t s  in leukocytesK I ts  ma jo r  physiological  funct ion  
is inac t iva t ion  of ca techolamines  in t he  circulat ion and 
in t issues w i th  sparse adrenergic  inne rva t ion  t. 

W o m e n  wi th  depress ion (pr imary  affect ive disorder) 
have  reduced e ry th rocy te  COMT ac t iv i ty  which  canno t  
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be res tored  by  psych ia t r i c  t r e a t m e n t ,  even if th is  is 
successful 5. W o m e n  wi th  o the r  psych ia t r i c  condit ions,  
t oge the r  w i th  men  wi th  depression,  have  normal  red cell 
COMT 5. Ac t iv i ty  of COMT in ra t  l iver is s ignif icant ly  
reduced  by  estradiol ,  b u t  no t  by  proges te rone  or tes tero-  
ne 6. 

The incidence of depress ion in women  t ak ing  oral cont ra-  
cept ive  p repa ra t ions  is abou t  6%, compared  to  only  abou t  
1 or 2% in w o m e n  using o the r  con t racep t ive  m e t h o d s  ~, s. 
Depress ion is one of the  mos t  f r equen t  s ide-effects  of oral 
con t racep t ives  9 and  in one large survey  1~ 28% of women  
who gave up oral  con t racep t ives  did so because of depres-  
sion 11. The b iochemical  et iology of depress ion is poor ly  
unders tood,  b u t  a d i s tu rbance  in ca techolamine  me ta -  
bol ism seems likely 12. We  have  therefore  inves t iga ted  the  
effects  of var ious  exogenous s teroid  hormones  on ery- 
t h rocy t e  COMT ac t iv i ty  in h u m a n  subjets .  

Blood was col lected by  v e n e p u n c t u r e  in to  hepar in ized  
tubes  f rom subjec ts  a t t end ing  hospi ta l  or p r iva te  clinics. 
A deta i led  h i s to ry  was t aken  f rom each. P l a sma  was 
r emoved  af ter  cen t r i fuga t ion  at  2000 • g and the  packed  
cells carefully washed  wi th  0.1 M p h o s p h a t e  buffer,  
p H  7.8, to  r emove  any  remain ing  plasma.  The cells were 
again packed  by  centrifuge,  buffer  removed,  and  the  
ceils lysed wi th  ice-cold dist i l led water .  The 'ghos t '  frac- 
t ion  was removed.  Ac t iv i ty  of COMT in the  s u p e r n a t a n t  
was measured  using L-noradrenal ine-D-bi tar t ra te  as 
subs t r a t e  and  S-adenosylmethionine-14C-methyl  as me- 
t h y l  donor  5. Af te r  incuba t ion  a t  37~ for 1 h, rad ioac t ive  
n o r m e t a n e p h r i n e  p roduced  by  the  enzyme was ex t rac ted  
b y  i soamyl  alcohol and measured  in a l iquid scint i l la t ion 
coun te r  (Packard  Tri-Carb).  COMT ac t iv i ty  was calcu- 
la ted  as nanomoles  (riM) 14C-normetanephrine formed 
per  hour  by  1.0 ml  packed  e ry throcy tes .  

We  have  s tudied  var ious  groups of subjec ts  and  m e a n  
values  are given in Table  I. 

We found no s ignif icant  difference be tween  the  mean  
values for e ry th rocy te  COMT ac t iv i ty  for normal  men  
and  women,  nor  could we f ind any  effect  of age or s tage 
of the  mens t rua l  cycle. By  t ak ing  blood at  in te rva ls  f rom 
several  individuals  we found t h a t  t he  enzyme ac t iv i ty  
var ied wi th  t ime  by  only abou t  ~ 3%. 

For  psychia t r ic  pa t ien ts ,  COMT ac t iv i ty  was normal  
in b o t h  men  and  women  wi th  schizophrenia ,  and  in men  
wi th  depression.  However ,  w o m e n  wi th  depress ion  had  
m e a n  values s ignif icant ly  lower t h a n  normal  (P  < 0.001). 

There  was no corre la t ion be tween  dura t ion  or sever i ty  of 
t he  depress ion and  enzyme act iv i ty .  

E r y t h r o c y t e  COMT ac t iv i ty  was s ignif icant ly  reduced 
also in women  tak ing  oral con t racep t ives  ( P  < 0.001), 
bu t  no t  in w o m e n  t r ea t ed  by  a depo t  p roges togen  as a 
long-act ing  cont racept ive .  Signif icant ly  low mean  values  
were found  in a group of 12 w o m e n  who had  received a 
21-day course of oral es t rogen (50 [zg dai ly  mestranol)  and  
in a second group of 5 women  who had  t aken  a 21-day 
course of oral proges togen (1.0 mg  da i ly  nore th i s te rone  
acetate) .  Normal  enzyme ac t iv i ty  was  found  in w o m e n  
receiving oral cor t icosteroids  (prednisone a t  var ious  
doses) and  in men  t ak ing  an oral androgen  (100 mg  
dai ly  mesterolone) .  

In  Table  I I  we have  p resen ted  the  resul ts  on the  w o m e n  
tak ing  oral con t racep t ives  by  giving the  n u mb er s  of 
subjec ts  who had  e ry th rocy t e  COMT ac t iv i ty  less t h a n  
1 and 2 s t anda rd  devia t ions  (S. D.) below the  mean  value 
for the  control  group of normal  women.  We  have  broken  
down the  con t racep t ive  group depend ing  on the  proges to-  
hen c o m p o n e n t  of the  par t i cu la r  p ro d u c t  used. I t  will be 
seen t h a t  over  half  the  w o m e n  t ak ing  oral con t racep t ives  
had COMT act ivi t ies  less t h a n  the  contro l  mean  minus  
one S.D., while 16% of these  w o m e n  had  enzyme values  
less t h a n  the  mean  minus  two S.D.  The smal l  group of 
women  t ak ing  oral p roges togen  alone show similar  results,  
bu t  women  t r ea t ed  by  the  depo t  proge'stogen (MPA = 
medroxyproges t e rone  aceta te ,  150 mg in oil by  i.m. 
in jec t ion  every  3 months )  had  a more  normal  d i s t r ibu t ion  
of results.  
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Table I. Erythrocyte COMT activity in humans 

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

(nM/h/ml) 

Normal men 15 
Normal women 36 
Women with depression 12 
Women with schizophrenia 12 
Men with depression 10 
Men with schizophrenia 11 
Women taking oral contraceptives 62 
Women with depot progestogen 15 
Women taking oral estrogen 12 
Women taking oral progestogen 5 
Women taking oral corticosteroid 6 
Men taking oral androgen 5 

1.51 
1.48 
0.95 
1.50 
1.54 
1.53 
1.13 
1.38 
1.11 
1.02 
1.43 

1.49 

Table IL Influence of progestogens on erythrocyte COMT activity 

Group of subjects Pro- Number Number of results below 
gestogen in group mean value of control 

group 
Below mean Below mean 
minus 1 SD minus 2 SD 

0.35 

0.33 Normal women none 36 5 (14%) 1 (3%) 
0.29 Women taking all 62 32 (52%) 10 (16%) 
0.36 oral contraceptives 

NG 24 12 (50%) 5 (21%) 
0.31 EDA 10 5 (50%) 2 (20%) 
0.33 LE 10 5 (50%) 1 (10%) 
0.40 NEA 15 9 (60%) 2 (13%) 

Women with depot MPA 15 3 (20%) 2 (13)% 0.47 progestogen 
0.49 Women taking NEA 5 2 (40%) 1 (20%) 
0.51 oral progestogen 
0.52 

0.50 NG, norgestrel; EDA, ethynodiol diaeetate; LE, lynestrenol; NEA, 
norethisterone acetate. 
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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 
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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 .  
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