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per electrophoresis indicated that they pos- 
sessed the properties of osytocin and arginine 
vasopressin. The amino acid composition of 
the oxytocin and vasopressin isolated from 
the human glands was determined. It is evi- 
dent that the osytocin and vasopressin found 
in  the human pituitary are identified as osy- 
twin and arginine vasopressin. 
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Effect of Cortisone and X-radiation on RNA and Glycogen Content 
of Rat Hepatocytes." (24155) 
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I t  was previoiisly observed that DYA con- 
tent of rat liver nclclei decreased both during 
cortisone administration and following K- 

radiation. In  the former instance, the fall 
was progressive with continuing administra- 
tion of the hormone: in the latter. there was 
a return to normal 5 days after x-radiation. 
Furthermore, daily cortisone administration 
to rats previously exposed to radiation caused 
a fall in DKAinucleus and preimted the re- 
turn to normal values at 5 clays. A hypothe- 
sis was also presented to account partially for 
these observations. It was suggested that the 
apparent losses and increases in L)NA/nu- 
cleus were due to depolymerization and re- 
polymerization of the DN-4 ( 1 ) .  I t  appeared 
pertinent to study the effects of cortisone and 
or x-radiation on the RNA and glycogen con- 
tent of rat liver. 

Materials and methods. Ifale rats of Wis- 
tar strain,+, weighing between 100-120 g were 
fed ad Zibitunt on Lablos R diet.: Four 
groups of animals were studied: Group I re- 
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ceived no treatment and served as control; 
Group 2 was injected with cortisone intramus- 
cularly ( 2 5  nig/day) for one to 5 days and 
sacrificed after appropriate fast: Group 3 was 
exposed to x-radiation (1300 r) and killed 
from one to 5 days after x-radiation; Group 
4 was cortisone-treated post-x-radiation ; cor- 
tisone administration started within one hour 
after x-radiation and was given for one to 5 
days. Details regarding cortisone dosage, fre- 
quency of administration, dosage and condi- 
tions of x-radiation and other precautionary 
steps were identical with those described pre- 
viously( 1).  All animals were fasted 24 hours 
before removal of livers and were sacrificed 
between 9 : O O  and 1O:OO a.m. to obviate diur- 
nal variations in metabolism. 

Cellular disruption and chemical analyses. 
At intervals after appropriate treatment, 
fasted animals were sacrificed and a 20% 
homogenate of liver pulp was prepared in 
slightly alkaline saline (containing 2 ml of 
0.1 S SaOH/L of 0.85% NaCl W/V). Nu- 
cleic acids were extracted from a portion of 
the brei by procedure of Schneider(2) using 
hot trichloracetic acid (TCA) , following re- 
movaI of acid soluble materials with cold 5% 
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TAHLFJ I. Effcct of X-radiation and/or Cortisollc 011 R S A  and Glycogen Content of Reat. 

Cortisoiic X-rudiat.ion X-radiation and cortisone 
Days a9 ter (Groiip 2) (Group 3) (Group 4) 

initiatioll of RNA t Glgcogell$ RSA Glycogen RfNA Glycogen 
treatments mg/liver - \ 

011 19.8 k .6 23.8 4 .7 19.8 k .6 23.8 & .7 19.8 4 .6 23.8 .7 
(12)  (12) (12) (12) (12) (12) 

9 28.0 & 1.2 181.4 2 8.2 22.9 k 1.1 71.6 & 3.1 33.1 2 1.1 302.9 4 10.9 

3 27.0 k 1.5 357.5 k14.6  20.9 2 .9 105.0 4.2 29.5 2 1.7 206.4 4 10.5 

4 22.5 k 1.1 386.0 e16.6 1G.4 4 1.2 12.9 1 ,7 21.6 2 1.5 180.1 2 8.5 

5 21.0 k .8 353.0 414.6 17.0 1.8 20.1 & 1.5 17.9 4 1.4 162.2 +- 8.2 

(10) (10) (10 1 (10) (10) (10) 

(10)  (10) (10) (10) (10) (10) 

(9) (9) (10) (10) (11) (11) 

(9)  (9) (11) (11) (10) (10) 

* Mean and stand. error of mean. Figures in parentheses refer t o  No. of experiments. 
t RXA-Ribose. 
2 Glycogen values cxprcssed as total reducing carbohydrate. 
6 Days after X-radiation or days cortjsoiie administcrcd. 

In<tial control Group I. 

TCA. The TCA extract was analyzed for 
ribose by the orcinol reaction( 3) .  Glycogen 
was determined on another portion of brei 
(4).  The accompanying Table uses the term 
KNA to indicate nucleic acid-ribose, since 
this was the material determined. Glycogen 
content is expressed as total reducing carbo- 
hydrate. In view of alterations in liver 
weights following cortisone administration or 
exposure to x-radiation ( 1 ) , the RNA and gly- 
cogen values are expressed as mg/liver. 

Results. The data are presented in Table 
I. Total RNA increased and returned to nor- 
mal in the last 3 groups of animals. While 
maximum values were observed on second day 
in Groups 2 and 4, x-radiation (Group 3 )  
stimulated maximum RNA increase at 24 
hours. However, in x-radiation, the increase 
was smallest, and the values returned to nor- 
mal earliest. X-radiation, in conjunction 
with cortisone, showed largest accumulation 
of RNA, but even in this group of animals, 
RNA values had returned to normal by fifth 
day. 

Data on glycogen accumulation may also be 
observed in Table I. X-radiation caused liver 
glycogen to increase for 3 days following ex- 
posure and to decrease sharply on days 4 and 
5. Following cortisone administration, how- 
ever, liver glycogen increased for 3 days and 

leveled off a t  very high value on days 3 to 5 .  
When animals previously subjected to x-radia- 
tion received cortisone, glycogen content rose 
but not to the levels observed in animals re- 
ceiving similar amounts of cortisone without 
radiation. It is apparent from these data that 
x-radiation modified the usual rate of accumu- 
lation of glycogen induced by cortisone. Acute 
x-radiation has been reported to decrease dras- 
tically liver glycogen content ( 5) .  

Discussion. It appears worth while to com- 
pare alterations on RNA and glycogen con- 
tent obtained in the present study with those 
of DNA/nucleus obtained in a previous re- 
port(1). Such a comparison is warranted, 
since experimental conditions in both cases 
are similar and since these agents caused altex- 
ation in DNA content of rat hepatocytes. In 
animals which received cortisone alone, the 
maximum increase of RNA was obtained 24 
hours prior to the time when a significant fall 
in concentration of DNA was observed, day 
3. However, in animals which received x- 
radiation or both cortisone and x-radiation, 
maximum accumulation of RNA was found 
48 hours earlier than when the fall in DNA 
became significant, days 3 and 5 ,  respectively. 
The rapid increase in RNA content of rat 
liver to different levels under various condi- 
tions of treatment in our investigation would 
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imply either an increased rate of synthesis or 
decreased rate of destruction. The increases 
in R S X  content observed might also be non- 
specific. since administration of massive doses 
of estradiol and progesterone(6) to rats and 
thyrosine to rats(7) or mice(8) produces a 
similar rise in R S A  content of liver. How- 
ever. failure of RS.4 concentration to in- 
crease beyond the third day after x-radiation 
and or cortisone administration can be corre- 
lated with onset of a fall in DSA content. 
This may also be a reflection of interference 
with intracellular biocheniical organization re- 
sulting from depolymerization of DSA. -411- 
frey and co-workers( 9)  reported that in i i tm 
protein sj-nthesis by isolated thymus nuclei. 
a reaction dependent on structural integrity 
of US-\. is inhibited when cortisone is added 
to the reaction misture. 

Accumulation of glycogen in cortisone- 
treated group reached a peak level (day 4) 
24 hours after the fall in 115.4 had become 
significant. In animals exposed to s-radia- 
tion. the maximum deposition of glycogen in  
liver occurred on day 3. when DSA nucleus 
was also minimum. \Yhen niasimum accumu- 
lation of glycogen was observed in animals re- 
ceiving both cortisone and X-radiation (day 
2 ) .  DS-A nucleus was not different from that 
found i n  untreated control. In view of lack 
of certainty concerning the locus of action of 
cortisone ( 10- 15 ) . as well as paucity of in- 
formation relevant to effects of s-radiation on 
enzymes involved in gluconeogenesis, any es- 
planation of the manner by which X-radiation 
modifies glycogen accumulation by cortisone 
does not appear pertinent a t  the present time. 

Rats were treated with corti- 
sone, x-radiation and both agents in combina- 
tion, and the effects noted on RSA and glyco- 
gen content of liver. The following obseriva- 
tions were made on concentrations of RX-A 
and glycogen relative to that of DK.A: ( 1 )  
Under various conditions of treatment, K S . 4  
content increased promptly to different de- 
grees and returned to normal values a t  dif- 

Sumiiiar!. 

ferent times. Comparison of RNA content/ 
liver in the present study, with those of 
DXA,/nucleus in previous study, indicates 
that, in animals which received cortisone alone, 
the maximum increase in RNA was obtained 
24 hours prior to a fall in concentration of 
USA.  However, accumulation of RNA in 
rats which received x-radiation or both corti- 
sone and X-radiation was 48 hours earlier than 
when the fall of DNA became significant. ( 2 )  
X-radiation or cortisone administration 
caused glycogen accumulation in liver, the 
former transiently, the latter in more dra- 
matic and prolonged manner. X-radiation, 
prior to administration of cortisone, modified 
the response and decreased glycogen accumu- 
lation. Changes in glycogen content in con- 
tradistinction to RKA could not be correlated 
with those of DXA. 
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