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Effect of X-Irradiat ion on Phosphory lase  Activity in T i s sues  of Pregnant  Mice 

High  glycogen con t en t  and  metabol ic  ac t iv i ty  of pla- 
cen ta  make  the  organ comparab le  to  l iverL Our earl ier  
observa t ions  2; however ,  indica te  t h a t  p lacen ta  and  l iver 
respond  di f ferent ia l ly  to  X- i r r ad ia t ion  wi th  respec t  to  
glycogen metabol i sm.  The enzyme phosphorylase ,  in the  
act ive  form, is indispensable  for the  b reakdown  of glyco- 
gen s-~ and  has been shown to  be p re sen t  in r a t  p l acen ta  ~ 
only in t h e  act ive  form. The p resen t  inves t iga t ion  is on the  
effect  of whole  body  X- i r r ad ia t ion  on the  leveN of  to ta l  
phosphory lase  in t issues of p r egnan t  mice. 
Mater ials  and methods. Swiss mice, app rox ima te ly  3 
m o n t h s  old, fed ad l ib i tum on a ba lanced  l abora to ry  diet,  
were used. The presence  of vaginal  p lug the  morn ing  af ter  
mat ing ,  of nul l iparous  females,  was no ted  and  the  per iod 
of p r egnancy  was c o m p u t e d  on t h a t  basis. 

P r e g n a n t  mice were i r rad ia ted  on the  15th day  of 
ges ta t ion  using a Siemens s tab i l ipan  X - r a y  un i t  opera t ing  
at  250 kVp and 15 m A  tube  cur ren t  wi th  a 2 m m  A1 filter. 
The non- i r rad ia ted  controls  were sacrificed every  24 h be- 
tween  12th and  18th day  o f  p r egnancy  and  i r rad ia ted  
ones be tween  16th and 18th day.  Samples  of ma te rna l  
liver, foetal  l iver  and  p lacen ta  were assayed for phospho-  
rylase according to  the  procedure  of GRILLO 7. A 10% 
(W/V) homogena t e  was p repa red  in ice-cold 0.05 M Tris-  
HC1 buffer  (pH 7.8), cent r i fuged in the  cold a t  5000 r p m  
and  an a l iquot  (0.05 ml) of the  s n p e r n a t a n t  was assayed.  
The incuba t ion  m ed ium (0.5 ml) con ta ined  0 .036M gluco- 
s e - l - p h o s p h a t e  (final concent ra t ion ,  13.4 mg/ml) ,  0 .1M 
N a F  (final concent ra t ion ,  4.2 mg/ml) ,  0 .0014M cyclic 
3', Y-adenos ine  m o n o p h o s p h a t e  (final concent ra t ion ,  0.486 
mg/ml)  and  2% glycogen (final concent ra t ion ,  4 mg/ml).  
The p H  of the  m ed ium was 6.5, o p t i m u m  for the  enzyme 
ac t iv i tyL  Incuba t ion  was carried out  a t  37~ in a cons- 
t a n t  t e m p e r a t u r e  wa te r  b a t h  for 10 min,  a t  the  end of 
which  2 ml  10% tr ichloroacet ic  acid was added  to  s top 
the  react ion.  The inorganic  p h o s p h a t e  l ibera ted  by  the  
act ion of the  enzyme  was e s t ima ted  by  the  m e t h o d  of 

FISKE and  SUBBAROW s. Correct ions were made  for any  
residual  p h o s p h a t e  in the  medium.  P ro te in  was e s t ima ted  
by  the  m e t h o d  of LOWRY et al. ~ The enzyme ac t iv i ty  
was expressed  as ~tg inorganic p h o s p h a t e  (Pi) l ibera ted/ rag  
pro te in /10  min. 

Results.  The levels of phospohry lase  in p l acen ta  and  
ma t e rn a l  l iver of non- i r rad ia ted  mice show diurna l  
f luc tua t ions  (Table I). The foetal  l iver shows a s t eady  
increase in phosphory lase  ac t iv i ty  f rom 14th to  18th day  
of p regnancy ,  Phosphory lase  ac t iv i ty  of foetal  l iver is en- 
hanced  more  t h a n  t h a t  of ma t e rn a l  l iver  and  p l acen ta  
following X- i r r ad i a t i on  (Table II).  

Discussion.  Placen ta  has less phosphory lase  ac t iv i ty  
t h a n  ma t e rn a l  l iver bu t  the  enzyme levels of b o t h  show 
diurnal  changes.  There  is a paral lel  rise in the  a m o u n t s  of 
glycogen 2 and  phosphory lase  in foetal  l iver dur ing  devel-  
opment .  Glycogen synthes is  in t e rms  of incorpora t ion  of 
labelled glucose in to  glycogen is h igh in foetal  l iver to- 
wards  t e r m  x0. The re la t ive ly  large amoun t s  of phosphor -  
ylase suggest  t h a t  there  is h igh glycolyt ic  ac t iv i ty .  I t  
appears  tha t ,  dur ing  the  last  qua r t e r  of gestat ion,  foetal  
l iver is in a s ta te  of h igh  metabol ic  flux, wi th  h igh  ra tes  0f 
synthesis ,  depos i t ion  and b reakdown  of glycogen. Cor- 
robora t ive  evidence for th is  is avai lable  in the  repor t s  of 
B U R C H e t  al. n on ra ts  and KORNFELD and ]~ROWN 12 on  
guinea-pigs.  

X - i r r a d i a t i o n  enhances  foetal  l iver phosphory lase  to  a 
grea ter  e x t e n t  t h a n  t h a t  of ma te rna l  l iver while it  leaves 
the  en zy me  of p lacen ta  v i r tua l ly  unaffected.  This is di f - '  
f e ren t  f rom the  effect  of X- i r rad ia t ion  on glycogen of 
ma t e rn a l  and  foetal  l iver and p lacen ta  2. 

Rdsumd. Les n iveaux  de phosphory lase  du foie e t d u  
p lacen ta  mate rne l s  oscillent,  mais  chez les souris, ceux du 
foie foetal  a u g m e n t e n t  c o n s t a m m e n t  p e n d a n t  la grossesse. 
L 'e f fe t  des rayons  X sur la phosphory lase  du foie foetal  est  
r e l a t i vemen t  plus 61ev6. 
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Table I. Phosphorylase activity in tissues of pregnant mice (btg Pi/mg Biology Division,  Bhabha Atomic  Research Centre, 
protein/10 min) B o m b a y - 8 5  (India) ,  73 A p r i l  7977. 

Tissue Day of gestation 

12 13 14 15 16 17 18 

Liver-maternal 41.2~ 44.8 39.1 4 6 . 5  3 5 . 4  3 8 . 8  39.8 
Liver-foetal -- -- 27.6 2 8 . 3  3 3 . 8  3 8 . 9  46.1 
Placenta 15.5 22.6 18.7 17.4 19.1 18.4 16.6 

Each figure is the average of 6-8 experiments. 

Table II. Phosphorylase activity in tissues of pregnant mice X-irra- 
diated (500 R) on the 15th day of gestation (~g Pi/mg protein/10 min) 

Tissue Day of gestation 

16 17 18 

Liver-maternal 39.3 a 39.1 48.7 
Liver-foetal 41.5 49.2 60.9 
Placenta 22.1 18.4 22.6 

~Each figure is the average of 6-8 experiments. 

1 C. A. VILLEE, Am. J. Obstet. Gynec. 8,1, 1684 (1962). 
U. TARACHAND and J. EAPEN, Symposium on Basic Mechanisms 
in Radiation Biology and Medicine (1971). 

8 A. B. HASTINGS, J. ASHMORE and G. F. CAHILL JR., Arch. Biochem. 
Biophys. 65, 78 (1956). 

4 W. F. HENION and E. W. SUTHERLAND, J. biol. Chem. 22J, 477 
(1957). 

5 D. H. BROWN and C. F. CORI, in The Enzymes (Eds. P. D. BOYER, 
H. LARDY and K. MYRBACK; Academic Press, New York 1961), 
Vol. 5, p. 207. 

6 E. G. KREBS and E. H. FISCHER, in Advances in Emymology (Ed. 
F. F. NORD; Interscience Publishers, New York 1962), Vol. 24, 
p. 263. 

7 T. A. I. GRILLO, J. Histochem. Cytoehem. 14, 582 (1966). 
s C. H. FISKE and Y. SUBBAROW, J. biol. Chem. 66, 375 (1925). 
90.  H. LOWRY, N. J. ROSEBROUGH, A. L. FARR and R. J. RANDALL, 

J. biol. Chem. 793, 265 (1951). 
10 U. TARACHAND, M. So., Thesis, Bombay University (1969). 
11 H. B. BURGH, O. H. LOWRY, A. M. KOHLMAN, J. SKERJANCE, E. J. 

DIAMANT, S. R. LOWRY and P. VON DIPPE, J. biol. Chem. 238, 2267 
(1963). 

12 R. KORNrELD and D. H. BROWN, J. biol. Chem. 238, 1604 (1963). 


