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thion over many weeks. Electrolytes of 
plasma, skeletal muscle and liver of the po- 
tassium deficient rats showed the effects of 
potassium depletion. Studies of cholinester- 
ase disclosed reduction in activity of this en- 
zyme in rats receiving cholinesterase inhibi- 
tors. No effects due to cholinesterase inhibi- 
tion were found upon either concentrations or 
distributions of water, potassium, sodium or 
chloride in plasma? skeletal muscle and liver. 

The authors wish to express their appreciation to 
Sgts. Humphrey and Hanna and Pfc. Gaskins for 
the determinations of red cell cholinesterase activity 
and to Dr. A. D. Bergner for estimations of muscle 
cholinesterase activity. We are grateful to Capt. 
A. J. McAdams for the pathologic interpretations. 
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Effects of Adrenalectoiny on Specific Activity of Deoxyribonuclease in 
Rat Spleen After Total Body X-Irradiation." (22141) 

CARL D. DOUGLASS, PAUL L. DAY, AND THOMAS W. SNYDER. 
Department of Biochenzistry, School of Medicine, University of Arkansas, Little Rock.  

In  view of the fact that specific activity of 
deoxyribonuclease I1 (DNase 11) ( 1 ) in rat 
spleen is more than doubled after total body 
s-irradiation ( 2 )  it has been of interest to de- 
termine the role of adrenal cortex in this phe- 
nomenon. Leblond and Segal(3) recorded 
involution of the spleen as a result of local- 
ized x-irradiation after adrenalectomy. Pro- 
longed administration of corticotropin to rats 
decreases cellularity of the spleen! and there- 
fore the amount of deoxyribonucleic acid 
(DXA) present (4 ) .  Reduction in tissue 

* This investigation was swpported in part under 
contract with the U. S. Atomic Energy Commission 
and by a Research Study Fellowship from The Na- 
tional Foundation for Infantile Paralysis. 

mass of the organ has been attributed to 
lymphocytolysis and the inhibition of mitosis 
resulting from adrenocortical steroids( 5 ) .  

We have measured the DNase I1 activity 
in spleens of control, x-irradiated intact, 
adrenalectomized and x-irradiated-adrenalec- 
tomized rats. 

Methods. Twenty-four young adult male 
rats of the Sprague-Dawley strain were used. 
They were divided into 4 groups of 6 animals 
each. The groups were treated as follows: 
Group I--control, Group II-x-irradiated- 
intact, Group III-adrenalectomized, Group 
IV-x-irradia ted-adrenalec tomized. All were 
housed in metal cages in an air conditioned 
room at 80"F, and fed a diet of Purina Lab- 
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TABLE I. Effect of Adrenalectomy and/or 200 r of Total Body X-Irradiation on Average 

Group 
NO. Treatment 

yDNA hydro- yDNA hydro- 

sue/hr at 37°C (Body wt body wt 
lyzed/uig tis- -- wt ratio lYzed/spleen/g 

I Control (6) 14.09 3- .98* 2.35 .12 X 10" 32.96 3. 2.64 
I1 X-irradiated intact (6) 26.71 3- 1.15 1.52 -& .07 X 10" 40.83 3. 3.54 
I11 Adrenalectomized (6) 13.76 3- 1.08 3.26 2 .17 X 10" 44.29 2 1.56 
IV X-irradiated and adrenal- 28.24 3- .69 1.97 f .ll X 10" 55.74 & 3.76 

ectomized (6) 
~~ 

* Stand. error. 
Numbers in parentheses refer to No. of animals used. 

oratory chow. They were given food and 
water ad libitum. Animals from Groups I1 
and IV were adrenalectomized by sterile tech- 
nic. Adrenalectomized animals were allowed 
2 weeks for recovery, maintained on physio- 
logical saline solution rather than water for 
drinking. Animals from Groups I1 and IV 
were irradiated, using the following physical 
factors: 220  KV, 15 ma, inherent filtration 
only, HVL 0.25 Cu, 32 inches to center of 
animal, field size covering entire animal and 
at  35.5 r per minute in air for 5.6 minutes 
(200 r) . Twenty-four hours later, animals 
from all 4 groups were weighed, stunned and 
killed by decapitation. Spleens were quickly 
dissected out, rinsed in distilled water, blotted 
dry on filter paper, and weighed. They were 
then homogenized in distilled water with an 
all-glass homogenizer, and homogenates di- 
luted to give tissue concentrations of 20%. 
One-ml aliquots of homogenates were added 
to 1 mI portions of substrate solution, which 
contained 5 mg/ml of highly polymerized 
DNA+ in a 0.1 M acetate buffer, pH 5, and 
these reaction mixtures were incubated in a 
water bath at 37°C for one hour. The reaction 
was stopped by addition of 2 ml of cold 10% 
trichloroacetic acid. After centrifugation 
and filtration, 2-ml aliquots of supernatant 
were reacted with Dische's diphenylamine 
color reagent ( 6 ) .  The violet color formed 
was measured on the Klett-Summerson photo- 
electric colorimeter. 

Results of the experiment indi- 
cate that adrenal cortex has no influence on 
the specific activity of D N m  II/mg of rat 
spleen; that is, there is no significant dif- 

t Purchased from California Foundation for Bio- 
chemical Reseaxch, Los Angeles. 
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ference between amounts of this enzyme ac- 
tiviity per mg of tissue in control (I) and 
adrenalectomized (111) rats; nor is there any 
significant difference between x-irradiated in- 
tact (11) and x-irradiated adrenalectomized 
(IV) rats. However, there is a significant 
difference in total units of activity per spleen. 
Application of the "t" test(7) yields a P 
value for the change in total activity in 
groups I and I11 of <.Ol ,  in groups I1 and 
IV of <.05, in groups I11 and IV of < .02. 

Results also confirm the fact that secretions 
of adrenal cortex have specific effects on in- 
volution of the spleen, as indicated by sig- 
nificant variations in spleen wt/body wt ra- 
tios in groups I and 111, and groups I1 and 
IV in Table I. 

Summary. Adrenalectomy has been found 
to have no effect on increased specific activ- 
ity of rat spleen DNase I1 following total- 
body x-irradiation, but size of spleen and 
therefore total quantity of enzyme changed in 
both irradiated and unirradiated animals. 

The authors wish to express their gratitude to Dr. 
I. Meschan, Professor of Radiology, for his kind 
assistance in irradiation of the animals. 
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