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in hemorrhagic shock in the dog( 6) .  
The results indicate that hemorrhage-aortic 

occlusion results in a repeatable type of ex- 
perimental shock in the dog which simulates 
pure hemorrhagic shock in most of the im- 
portant essentials. The method permits si- 
multaneous and independent control of ar- 
terial perfusion pressures to different segments 
of the body. While it has the advantage of 
achieving differential perfusion without the 
necessity of extensive surgery or extracorpo- 
real circulation, its application is somewhat 
limited by the anatomical vagaries of the 
arterial supply of the involved organs. 

Summary. 1) A combination of hemor- 
rhagic and partial aortic occlusion produces 
a controllable degree of hypotensive shock in 

the dog which closely resembles hemorrhagic 
shock. 2 )  The method provides an opportu- 
nity to study the effects of differential arterial 
perfusion of different body segments. 
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Effect of X Irradiation on Increase in Rat Liver Tryptophan Peroxidase 
Produced by Adrenal Steroids.* (23136) 

JOHN F. THOMSON AND FLORENCE J. RLIPFEL 
Division of Biological and Medical Research, Argonne National Laboratory, Lemont, I l l .  

On the basis of measurements of liver gly- 
cogen and blood glucose in X-irradiated rats, 
Mole has recently taken issue with the con- 
cept that irradiation stimulates the adrenals 
( 1).  He suggested that the failure of X-ir- 
radiated adrenalectomized rats to synthesize 
glycogen is due not directly to lack of cortical 
hormones but rather to a low level of blood 
glucose, below the threshold for glycogen de- 
position ; and that glycogen synthesis follow- 
ing administration of cortisone is the result of 
an increase in concentration of glucose in 
blood to a level favoring deposition of glyco- 
gen. Mole concludes that X irradiation has 
not been shown to increase adrenal activity, 
and that the irradiated rat actually uses corti- 
sone more efficiently than controls. 

One change which takes place in irradiated 
rats is an increase in tryptophan peroxidase 
activity of the liver(2). This increase does 
not occur in adrenalectomized rats, and hence 
resembles the increases produced by a num- 

~~ 

*Work performed under the auspices of the U. S. 
Atomic Energy Commission. 

ber of amino acids and pharmacodynamically 
active agents (2,3,4), rather than the increase 
produced by tryptophan, which is consider- 
ably greater and is not prevented by adrenal- 
ectomy(3). However, the level of the en- 
zyme can be increased in adrenalectomized 
rats by administration of cortisone or hydro- 
cortisone, the response being roughly propor- 
tional to the dose over an appreciable range 
( 5 ) .  We felt that this system would be 
suitable for studying any possible improve- 
ment in efficiency of utilization of the glu- 
costeroids in irradiated animals. 

Methods. Female rats of the Sprague- 
Dawley strain, 6 weeks old, were adrenalecto- 
mized 5 days before irradiation: during this 
time they received 1% saline ad libitum, and 
were injected with desoxycorticosterone ace- 
tate (1 mg/kg) on alternate days. Exposure 
to X rays was at  the rate of 2 0 0  r/min from 
a machine operated at 250 kv, 15 ma: 0.5 mm 
Cu plus 3 mm bakelite filters, 2 7  cm distance. 
A dose of 600 r total-body irradiation was 
used throughout. Cortisone acetate (20 mg/ 
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TABT,E I. Effect of X-Irrarliation :ind Horlliolit~ Trijection on Tryptophan Peroxidase Activity 
of 1,ivers of .~tlreii:Llcctoiiiized Rats. 

Kyiiiircwiiie formed, pM/hr/g dry wt  
600 r, inj .  600 r, inj. 

Son-irradiated iminediately a f te r  24 hr 
Treatniciit So. Avg u KO. Avg Q No. Arg  u 

4 7.9 .5 8 6.7 1.0 S o  inj. 23 7.4 1 . ! I  
Hydrocortisone, 3 mg/kg 5 21.0 :;.4 .5 I f i . 6  1.7 5 17.6 4.9 
Cortisone, 20 nig/kg 5 1Y.(j :j.9 3 14.3 2.4 5 16.1 4.5 

kg) and hydrocortisone acetate (3  mg ‘kg)  
were given intramuscularly as saline suspen- 
sions either 0 or 24 hours after irradiation. 
Sis hours later the rats were killed. and the 
livers rapidly excised and frozen between 
blocks of solid CO,. This treatment did not 
affect enzyme activity. Tryptophan perosi- 
dase was measured by the method of Knox 
( 3 )  on homogenates prepared from the frozen 
tissues. 

Rcsitlts. Table 1 shows that irradiation 
did not augment response of adrenalectomized 
rats to either of the steroids administered. 
The decreases observed in the irradiated rats 
are not statistically significant, although the!. 
are of interest. A s  reported earlier. hydro- 
cortisone was about 7 times as active as cor- 
tisone( 5 ) in both irradiated and non-irradi- 
ated animals. 

I ~ i s c u s s i o ~ ~ .  These data fail to demonstrate 
any increase in the efficiency of utilization of 
cortisone or hydrocortisone by the irradiated 
rat so far as an increase in liver tryptophan 
perosidase was concerned : i f  anything. the 
response to glucosteroid injection was slightly 
decreased. The response of the enzyme to 
administration of tryptophan has similarly 
been shown to be unaffected by radiation. a t  
least during the first 3 to 4 days after es- 
posure ( 2.6 ) . 

Knos and Auerbach. discussing the hor- 
mone- and substrate-induced adaptations of 
tryptophan peroxidase, attribute the increase 
in activity following administration of vari- 

ous compounds (histidine, epinephrine, his- 
tamine, etc.) to the efiect of glucosteroids re- 
leased either by direct action on the adrenals 
or by action of ACTH( 7 ) .  Radiation also 
belongs in this category. The actual mechan- 
ism by which X irradiation stimulates the 
adrenals, as manifested by the increase in 
liver tryptophan peroxidase, is not known : 
however, it may be pointed out that maximum 
activity of the enzyme occurs within a few 
hours after initial release of histamine. There 
are doubtless other compounds liberated with- 
in a few hours after irradiation as a result of 
cellular destruction which could ultimately 
effect a rise in tryptophan peroxidase via 
stiniulation of the adrenals. 

S U V Z U Z Q ~ ? ~ .  On the basis of effectiveness in 
increasing tryptophan peroxidase activity of 
the liver, there was no evidence for an in- 
creased utilization of cortisone or hydrocorti- 
sone by X-irradiated adrenalectomized rats. 
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