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oi the normal male.: The cortical tissue of 
the XTH-treated doubly operated animals 
seemed, in addition, to have undergone reor- 
ganization beyond that seen at  the time of 
hypophysectomy ; it resembled more closely 
the condition in the demedullated controls a t  
autopsy, in which the cortical tissue had been 
continuing regeneration under the influence 
of the animal’s own pituitary. 

Conclusions. The stimulating action of 
.-ICTH on the adrenal cortex of hypophysec- 

tomized rats, as far as could be judged by 
adrenal weights and by morphology as seen 
in lipid stains, was the same in the absence 
of the medulla as in the intact adrenal. 

Tliis js t h e  typical picture of adrenal hyper- 
1 r i ~ p 1 1 ~ -  which lins been obtained upon administra- 
t ion of adequate doses of ACTH to normal, hypo- 
I’li!-scctoniizcti: gonadcetomized, hypophysec- 
toiiii%ed-aoiia~cctonlized or l~ypopliysectomizcd- 
tll!.i.c,id(ictomized male rats. 
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Hypertension Produced in Dogs by Unilateral  Ligation of Periadrenal  Blood 
Vessels and Tissue.  

The possibility that adrenal ischemia may 
cause hypertension was investigated in the 
present experiments which are concerned with 
the effect of decreased adrenal blood supply 
upon systemic blood pressure, 

Method. Mongrel dogs were employed. 
Systolic blood pressure was determined indi- 
rectly by a mercury manometer attached to an 
inflated cuff wrapped around the hind leg just 
above the ankle of trained unanesthetized 
dogs. Systolic pressure was indicated by the 
pressure at  which pulsation of the dorsalis 
pedis artery was first palpable when the air 
in the cuff was released. The cuff was inflated 
15-30 successive times to determine the range 
of systolic pressure. These observations were 
checked by direct measurements with the 
Hamilton manometer with readings from the 
femoral artery and showed agreement within 
5-15  mm Hg. Animals were housed in sep- 
arate cages. Blood pressures were recorded 
daily for a preliminary period of 3-6 weeks. 
Then either a sham operation in the adrenal 
area or one to decrease adrenal blood Aow was 
performed on one adrenal. Thereafter blood 
pressures were taken daily. Urine analysis 
and blood NPN levels were obtained before 
and after operation. 

Operation. The left adrenal was chosen 
because it was more easily exposed than the 
right. Blood vessels come to the left adrenal 
from the aorta to the hilum, from the dia- 
phragm to the superior pole and from below 
to the inferior pole. Many arteries enter the 
adrenal from pericapsular fat and connective 
tissue. Because of the extreme vascularity of 
the tissue around the adrenal it seemed that 
an operation which would constrict or obstruct 
large numbers of vessels around the capsule 
would be most favorable for diminishing blood 
supply. Two ligatures of No. 13 white sur- 
gical silk braid were tied about vascular fat  
and connective tissue adjacent to the adrenal. 
One was placed around the hilar artery and 
vein and the other around grossly visible 
arteries and veins at  either the superior or 
inferior pole. The area involved in the liga- 
ture was about 1.0 x 0.5 cm. The procedure 
just described was used on 5 dogs. In  a sixth, 
S o .  391, an artery to the inferior pole and the 
hilar vein were stripped of fat and connective 
tissue and ligated with No. 11 surgical silk. 
To rule out non-specific effects of these pro- 
cedures, sham operations were performed in 
3 dogs, 2 of which had subsequent operations 
for producing adrenal ischemia. A ligature of 
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TABLE I. 
Hypertension Produccd in Dogs by Unilatcral Ligatiou of Yerindren:il Tissuc and Blood Vesscls. 

Dog No. 

361 
384 
385 
386 
387 
300 
39 1 

Systolic blood pressurc, 
mm.Hg. 

Before 
l i p  tion 

100-150 
125-190 
130-190 
110-200 
120-140 
110-170 
130-190 

~~ 

> 
-4fter sham Aftcr 
operation ligation 

180 - 26 1 
190-2tiS 
1 9 5 - 2 6 7 

130-2 10 190-253 
110-150 
1 3  0 - 1 7  0 2 10- 280 

17 6 -2 5 3 

. -~ 

Blood pressure, 
Xontlis after inm.Hg. 

ligation Systolic/din stolic 

(i 261/119 
I 248/102 
7 967/112 
4 253/130 

- 
NPN 

34 
38 
30 
29 

~ - 1  

36 
33 

the same material described above was placed 
through the peritoneum over the surface of 
the adrenal. Care was taken not to include 
any grossly visible blood vessels. 

Results. Dogs, 4 female and 1 male, sub- 
jected to unilateral ligation of periadrenal 
blood vessels and tissue developed within 1-3 
days elevation of blood pressure which has 

persisted to the present, 2-7 months later. 
-4nother male dog, No. 391, had hypertension 
after ligation of one artery running to the 
lower pole of the gland and of the hilar vein. 
Both systolic and diastolic pressure were 
elevated in all cases, the latter being over 100 
mm Hg. and the former going as high as 280 
mm. Hg. (Table I).  
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reprcsent systolic and diastolic pressurcs rcspwtively. Sham operation on riglit adrcnal had no 
effect but ligation of left periadreiial tissues mid blond vessels produced hypei-tension. 
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Sham operation produced no change in 
systolic blood pressure in 3 dogs which were 
followed for 6 weeks. Subsequent operations 
in which periadrenal blood vessels and tissues 
were ligated in dog No. 390 and No. 386, 
Fig. 1, caused elevation of blood pressure 
which has persisted until the present, 4 
months later. To date, there have been no 
significant changes in the urine analysis or 

blood NPN levels of the hypertensive dogs. 
Conclusion. A prompt and sustained 

hypertension was produced in 6 dogs by  uni- 
lateral subtotal ligation of periadrenal blood 
vessels and tissue. 

I t  is :I pleasure t o  thank Miss Goldie Spierer m i l  
J f r .  1~cimiiiic.k Triolo for their assistance in tlicsi7 
i)l).icrv:i tions. 
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The Production of Shock in Rats by the Drum Method.* 

Noble and Collip’ described a method bjy 
which rats were subjected to graded degrees 
of trauma by tumbling in drums for varying 
periods of time. .Animals subjected to this 
type of trauma did not develop complications 
of hemorrhage and infection. The undesirable 
factor of an anesthetic was likewise eliminated. 
Hemoconcentration and other pathological 
changes ascribed to the condition of shock did 
develop. These workers found that the drum 
method produced a better graded and con- 
trolled type of trauma than any other method 
they tried, and made use of it in subsequent 
experiments.‘-:3 Zahl, Hutner. and Cooper‘ 
used the method and confirmed Noble and 
Collip’s results as to the number of turns, 
percentage of deaths. survival time. and repro- 
ducibility. Chambers, Zweifach. and Lowen- 
stein; employed the method to study circula- 
tory reactions of rats, and Clarke and Cleg- 
horn6 used the drug method to study tissue 
potassium and phosphorus in shocked rats. Tn 
our laboratory we were interested in finding 
a method for producing shock which would 
give as nearly uniform and reproducible rc- 
sults as possible in animals to be used for 
biochemical studies. We wished to determine 
the chemical changes in the blood and tissues 
of animals in shock. and i n  animals which 
had received sublethal stimuli under condi- 
tions which could be readily controlled so 
that a quantitative relationship between the 
sublethal and lethal stimuli could be defined. 

As the tissues were to be analyzed for ex- 
tremely labile substances they had to be frozen 
in situ with liquid air. The necessity for 
rapid freezing precluded the use of any animal 
larger than a rat. The method of Noble and 
Collip for production of shock was chosen 
because it seemed best to meet the require- 
ments for the chemical investigations and 
also because it simulates battlefield conditions 
insofar as it has the elements of violent exer- 
cise and excitement as well as  trauma. 

The blood and tissue studies of rats which 
had been shocked by the drum method will be 
reported in other papers.7ix 

This report is concerned with results ob- 


