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T h e  I n f l u e n c e  of P h e n o b a r b i t a l  on  the  G l y c o g e n  C o n c e n t r a t i o n  of  Rat  L i v e r  

I t  is a l ready known t h a t  pen toba rb i t a l  changes  the  
level of glycogen in the  l iver of exper imenta l  animals  1, 2. 
The re la t ion of phenoba rb i t a l  towards  the  glycogen 
me tabo l i sm has  r emained  insuff icient ly de t e rmined  unt i l  
the  p resen t  day.  Thus,  it  was d iscovered t h a t  s mo o t h  
endop lasmat i c  re t icululn h y p e r t r o p h y  in the  l iver of 
phenoba rb i t a l - t r e a t ed  ra ts  is followed by  the  lack of 
monopar t i cu la t e  glycogen a. However ,  R~MMZR and  MER- 
KER 4 could no t  find, by  b iochemical  methods ,  t h a t  to ta l  
glycogen decreases in the  l iver of phenoba rb i t a l - t r ea t ed  
rats.  

I n  t he  p re sen t  s t u d y  da t a  on var ia t ion  and relat ion 
of free and  bound  glycogen in t he  liver of phenobarb i t a l -  
t r ea t ed  ra ts  are given. The resul ts  descr ibed below show 
t h a t  phenoba rb i t a l  changes  the  level of free and  bound  
glycogen in the  l iver  of phenoba rb i t a l  t r ea ted  rats.  

Mater ia l  and methods. E x p e r i m e n t s  were carried out  on 
male albino rats,  weighing be tween  120-150 g. In  the  
first  expe r imen ta l  group we examined  the  effect  of a 
single phenoba rb i t a l  in ject ion on the  l iver glycogen 
conten t .  The animals  were killed in groups 20 rain, 3 and 
24 h af ter  the  admin i s t r a t ion  of the  first  phenoba rb i t a l  
inject ion.  In  the  second and  th i rd  expe r imen ta l  groups, 
the  effect  of the  repea ted  admin i s t r a t ion  of phenobarb i t a l  
(5 and  15 injections) was examined.  The control  groups 
received an adequa te  q u a n t i t y  of saline solution. Pheno-  
ba rb i t a l  was in jec ted  by  i.p. way  in dai ly doses of 
100 mg/kg  of body  weight .  All the  animals  were fas ted 
24 h prior  to  killing, in order  to  exclude the  var ia t ions  
of individual  food consumpt ion .  By  measur ing  the  food 
consumpt ion  dai ly t h r o u g h o u t  the  dura t ion  of experi-  
ments ,  we found t h a t  there  is no difference in the  a m o u n t  
of food ea ten  by  the  phenoba rb i t a l - t r ea t ed  ra ts  as com- 
pa red  wi th  the  sal ine- injected one. 

The animals  were decap i t a t ed  be tween  8.00 and  9.00 
a.m. Free  (readily ext rac ted)  and  bound  (residual) gly- 
cogen were de t e rmined  in the  l iver  samples  according to 

the  m e t h o d  of MONTGOMERY 5. The to ta l  glycogen is 
expressed as the  sum of free and bound  glycogen. Blood 
sugar was de te rmined  according to the  m e t h o d  of HAGE- 
DOR• and  JENSt~N 6. 

Results.  Table I shows the  effect  of the  single pheno-  
ba rb i t a l  dose on the  glycogen level in t he  ra t  liver. The 
liver glycogen level changes  only 24 h af ter  the  adminis t ra -  
t ion of one p h en o b a rb i t a l  dose. Free  glycogen decreases 
by  34% (p < 0.01). The decrease of bound  glycogen is 
not  s ta t is t ica l ly  significant .  Total  glycogen decreases by  
22.6% (p < 0.05). Five  days  t r e a t m e n t  of animals  wi th  
phenoba rb i t a l  (Table n) leads to a decrease of free gly- 
cogen by  36% (p < 0.01), as well as the  bound  glycogen 
by  46% (p < 0.01). F i f teen  days  phenoba rb i t a l  t r e a t m e n t  
of animals  causes the  decrease in the  concen t ra t ion  of 
free glycogen by  28% (p < 0.01) as well as bound  l iver 
glycogen by  270/0 (p % 0.01). Phenoba rb i t a l  has no effect  
on the  level of blood sugar. 

Discussion.  I t  is well known t h a t  phenoba rb i t a l  t rea t -  
m e n t  br ings abou t  great  a l te ra t ions  in the  biochemical  
and s t ruc tura l  compos i t ion  of the  pa renchyma l  liver cells : 
it  increases ac t iv i ty  of drug  metabol iz ing  enzymes  4, lipid, 
R N A  and  pro te in  q u a n t i t y  7 and induces  h y p e r t r o p h y  
and hyperp las ia  of p a r e n c h y m a l  liver cells 8. The results  
of our  expe r imen t s  p resen ted  here show t h a t  phenobarb i -  
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Table I. The influence of one injection of phenobarbital-Na on liver glycogen content in the rats 

Time No. of Free % of p Bound % of p Total 
after one experi- glycogen decrease value glycogen decrease value glycogen 
injection nlents 

%of 
decrease 

P 
value 

20 min 8 12.4 4- 3.05 12.0 > 0.05 34.5 4- 7.84 7.2 > 0.05 46.9 i 8.89 
3 h 8 11.4 ~ 2.69 18.5 > 0.05 36.7 ~ 3.75 1.3 > 0.05 48.1 4- 5.07 
24 h 10 9.2 4- 2.58 34.0 < 0.01 30.4 4- 6.51 18.2 > 0.05 39.6 4- 5.92 

Controls 10 14.0 =L 3.56 37.2 i 11.68 51.2 4- 11.68 

8.5 
6.0 

22.6 

> 0.05 
> 0.05 
< 0.05 

Table II. The influence of repeated administration of phenobarbital-Na on liver glycogen content in the rats 

No. of Free % of p Bound % of p Total 
experi- glycogen decrease value glycogen decrease value glycogen 
ments 

% of 
decrease 

P 
value 

After 5 6 11.70 4- 2.49 36.0 < 0.01 22.90 4- 5.35 46.0 < 0.01 34.60 i 7.58 
injections 

After 15 8 13.20 4- 2.74 28.0 ~ 0.01 30.80 4- 7.55 27.0 ~ 0.01 44.00 4- 9.82 
injections 

Controls 8 18.30 • 4.78 42.20 • 5.72 58.00 4- 9.25 

41.0 

24.0 

< 0.01 

-4 0.01 
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t a l  causes  the  fall in t he  c o n c e n t r a t i o n  of free, b o u n d  a n d  
to ta l  g lycogen  c o n t e n t  in r a t  l iver.  The  ques t i on  is ra ised 
conce rn ing  t h e  r e l a t i onsh ip  b e t w e e n  t he  fall in g lycogen  
c o n c e n t r a t i o n  a n d  t he  a b o v e - m e n t i o n e d  c o m p l e x  of bio- 
c h e m i c a l 4 J - ~  s t r u c t u r a l  even t s  ~ wh ich  follow pheno-  
ba rb i t a l  t r e a t m e n t .  F i r s t  of all, th i s  q u e s t i o n  is re la ted  
to t h e  increased  a c t i v i t y  of d rug  me tabo l i z i ng  e n z y m e s  4. 
I t  was  fo u n d  t h a t  t he  a c t i v i t y  of d r u g  me tabo l i z i ng  en- 
z y m e s  in p a r e n c h y m a l  l iver celles, u n d e r  ce r ta in  exper i -  
m e n t a l  cond i t ions  is paral le l  to t he  q u a n t i t y  of l iver  
glycogenS0 12. T h a t  is w h y  F o u T s  et  al. is h a v e  p o s t u l a t e d  
t h a t  t he re  is cor re la ted  dependence  be tween  the  g lycogen  
q u a n t i t y  an d  t h e  a c t i v i t y  of d rug  me tabo l i z i ng  enz yme s .  
On  the  co n t r a ry ,  d a t a  of WOOLES 14 does no t  s u p p o r t  t he  
concep t  of FOUTS et al. ~3. A n a l y z i n g  t he  in f luence  of 
p ro longed  p h e n o b a r b i t a l  t r e a t m e n t  on t he  a c t i v i t y  of 
d r u g  m e tab o l i z i n g  enzymes ,  ORRENIUS 7 ha s  f ound  t h a t  
i ts  a c t i v i t y  is increased  progress ive ly  un t i l  t he  f i f th  d a y  
of t r e a t m e n t .  If  o u r  r e su l t s  are c o m p a r e d  wi th  t he  resu l t s  
of ORRENIUSL th e  conc lus ion  is r eached  t h a t  t he re  is 
no di rect  d e p e n d e n c e  be tween  t he  level of g lycogen  and  
t he  degree of a c t i v i t y  of d rug  me tabo l i z ing  e n z y m e s  in 
t he  p a r e n c h y m a l  l iver  cells of p h e n o b a r b i t a l  t r e a t e d  
an ima l s .  However ,  we c a n n o t  exc lude  t he  poss ib i l i ty  t h a t  
t he  observed  decrease  in g lycogen  c o n c e n t r a t i o n  is a t  
l eas t  p a r t l y  t h e  consequence  of increased  s y n t h e s i s  of 
l iver m i c r o s o m a l  enzymes .  

On  t h e  o the r  hand ,  t he  g r o w t h - p r o n l o t i n g  effect of 
p h e n o b a r b i t a l  can  also be re la ted  to t he  a b o v e - m e n t i o n e d  
decrease  of g lycogen  concen t r a t i on .  I t  is a l r eady  k n o w n  
t h a t  in t ens i f i ca t ion  of t he  pro l i fe ra t ive  power  of t i s sues  
in t h e  case of cancer iza t ion  ~ as well as in the  case of 
n o r m a l  r egene ra t i on  of t he  l i v e r ~ A  ~ is a lways  followed 
b y  a decrease  in g lycogen  concen t r a t ion .  The  s a m e  ant i -  

para l le l  r e l a t ionsh ip  b e t w e e n  t he  q u a n t i t y  of g lycogen  
a nd  mi to t i c  a c t i v i t y  of t he  l iver is e v i d e n t  f r om the  p r e s e n t  
a n d  also our  earlier pub l i she d  o b s e r v a t i o n s  s,~s. 

Rdsumd. On a c ons t a t6  q u ' u n e  in jec t ion  du  ph6no-  
ba rb i t a l  p r o v o q u e  la d i m i n u t i o n  de la c o n c e n t r a t i o n  du  
glycog~ne libre de 34% et  la d i m i n u t i o n  du  g lycog6ne 
to t a l  de 22,6% s e u l e m e n t  24 h apr~s leur  in jec t ion.  La  
r6p6t i t ion  des  in jec t ions  du  p h 6 n o b a r b i t a l  d i m i n u e  le 
g lycogbne libre r e s p e c t i v e m e n t  de 36% et  de 280/0, le 
glycogSne li6 de 46% et  de 27%,  et  le g lycog6ne  to ta l  
de 41% et  24%. 
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A C o m p a r i s o n  Between  the Photoreact iv i ty  of S o m e  F u r o c o u m a r i n s  with Nat ive  D N A  and Their  
Skin-  Photosens i t i z ing  Activity  

Some yea r s  ago we found  t h a t  pho to sens i t i z i n g  furo- 
c o u m a r i n s  give a p h o t o r e a c t i o n  w i th  nucleic  acids  b y  
i r r ad ia t ion  a t  365 n m  1,2. A C4-cyclo-addi t ion reac t ion  of 
f u r o c o u m a r i n s  to  the  p y r i m i d i n e  bases  of t he  mac ro -  
molecu les  t ak e s  place.  P y r i m i d i n e  bases  a lways  reac t  
w i th  the i r  5, 6-double  b o n d  a n d  f u r o c o u m a r i n s  m a y  reac t  
e i ther  wi th  the i r  3,4 or wi th  the i r  4', 5' double  bond  s 6. 

O 
II 

HN/"-~5,/CHa 

H 

Thymine  Psoralen 

Th i s  p h o t o r e a c t i o n  a p p e a r s  to exp la in  t he  m e c h a n i s m  
of t h e  p h o t o s e n s i t i z i n g  ac t ion  t h a t  f u r o c o u m a r i n s  exer t  
on bac t e r i a7 -L  on m a m m a l i a n  cells in v i t ro  g rown  1~ on 
D N A - v i r u s e s  u on m o u s e  Ehr l i ch  asc i tes  t u m o u r  cells 12, 
on sea -u rch in  s p e r m  ta, a n d  also the i r  sk in -pho to sen s i t i z i ng  
a c t i v i t y  ~4-17 (ou tcome  of e r y t h e m a  on h u m a n  and  gu inea -  
pig  sk in  a f te r  a l a t e n t  period),  even  if a t  p r e sen t  t he  con- 
nec t ion  b e t w e e n  t he  d a m a g e  to  D N A  and  t he  o u t c o m e  
of t h e  e r y t h e m a  is no t  clear. 

I n  order  to  t e s t  t h i s  connec t ion ,  we h a v e  e v a l u a t e d  
t he  pho to reac t i v i t i e s  of a n u m b e r  of f u r o c o u m a r i n s  w i th  
n a t i v e  D N A  b y  i r r ad ia t ion  a t  365 n m  and  we h a v e  corn- 
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