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phate in a concentration equivalent to the zinc content of the amount 
,of crystalline insulin which we employed (circa 1 X M) caused 
3 similar inhibition in the absence of insulin. 

D ~ S C U S S ~ O ~ Z .  The in vitro inhibition of succino-oxidase activity by 
insulin is due solely to the zinc content of the insulin sample, and can 
be duplicated by equivalent amounts of the zinc ion. The possible 
physiologic significance of these results depends upon whether zinc 
is an integral part of the insulin molecule as secreted by the pancreas 
and, if so, whether the zinc moiety exerts a similar effect in vivo.  
The work of Scott and Fischer' and of Cohn, et aZ.,' indicates that 
zinc is very closely associated with the insulin molecule. Crystalline 
insulin has a constant percentage content of zinc, which is not de- 
creased by repeated recrystallizations, and which cannot be separated 
from the protein by electrodialysis. However, even if it may be 
assumed, for the time being, that zinc is an integral part of the insulin 
molecule as secreted, it still remains to be shown that it is effective 
in vivo.  Recent work has shown that a number of other enzyme 
systems may be influenced by very small concentrations of zinc in 
vitr0.*9 ' But evidence is lacking as regards similar in vizw actions 
(of zinc, either when associated with insulin or by itself. 

11199 

Effect of NaCl and Desoxycorticosterone on Body Weight and 
Carbohydrate Stores of Adrenalectomized Rats.' 

EVELYN ANDERSON AND VIRGIL V. HERRING. (Introduced by 
H. M. Evans.) 

Prom the Institute of Experimental Biology and the Department of Me&ohs of 
the University of California, Bwkelty and Sun Francisco, California. 

It is well known that additional amounts of sodium chloride will 
enable adrenalectomized animals to survive a considerable length of 
time beyond the expected survival period following adrenalectomy. 
It has been found that adrenalectomized rats given 1% soliltion of 

6 Scott, D. A., and Fischer, A. M., Biochem. J., 1935, 29, 1048. 
TCohn, E. J., Ferry, J.  D., Lingood, J. J. ,  and Blanchard, M. H., Sciewe, 1939, 

8 Thunberg, T., Slcand. Arch. Physiol., 1934,69, 247. 
9Lohmann, R., and Kossel, A. J., Naturwis., 1939, 27, 595. 
* We wish to acknowledge the assistance of the Federa.1 Works Progress A h i n -  

90, 183. 

ist,ration, Project No. OP 65-1-0842? TJnit A-5, and the Christine Breon Fund. 



361 NACL ON BODY WEIGHT IN ADRENALECTOMY 

NaCl in place of tap water to drink ad Zibitum, will excrete sodium 
and potassium as normal animals in contrast to adrenalectomized rats 
unsupported by salt which show an increased urinary excretion of 
sodium and a retention of potassium.’ It has also been shown that 
sodium chloride therapy enables adrenalectomized animals to absorb 
gltlcose from the intestinal tract like normal animals, in contrast to 
untreated adrenalectomized animals which have a decreased intestinal 
absorption of glucose.‘ 

This study was undertaken in order to compare the general nutri- 
tional status and the carbohydrate levels of the body after glucose 
feeding in adrenalectomized rats treated with sodium chloride, with 
that of adrenalectomized rats receiving no treatment, adrenalec- 
toniized rats treated with desoxycorticosterone and rats in which 
:he adrenals were intact. Male rats 63 days of age were used. The 
animals were kept in individual cages in a constant temperature 
chamber at 28°C for 2 weeks before operation and during the 10-day 
observation period following operation. A record of the daily intake 
of food and fluid and of body weight was kept during the entire 
24-day period. A summary of these data is given in Table I. 

In Group I, consisting of 10 rats, the adrenals were removed and 
the animals were started immediately on a 1% solution of NaCl to 
drink ad libitum. In Group 11, consisting of 10 rats, the same opera- 
tion was performed and the animals put on a daily dose of 0.5 mg 
desoxycorticosterone, administered in oil by the subcutaneous route. 
They received tap water to drink. In Group 111, consisting of 8 
rats, a “mock adrenalectomy” was performed, that is, the adrenals 
were dissected free from the surrounding tissue, but were not re- 
moved. These animals received no therapy and were given tap water 
to drink. In Group IV, consisting of 5 rats, the adrenals were re- 
moved completely and no therapy given. This group was sacrificed 
on the 4th day post-adrenalectomy, in contrast to the animals of the 
other 3 groups which were not sacrificed until the 10th day. During 
the 1 @day post-operative period the NaC1-treated animals each re- 
ceived a daily average of 38 cc of a 1% NaCl solution. In Table I it 
is shown that the average daily food intake and the increase in body 
weight were practically the same for the first 3 groups of animals. 
The corresponding figures for Group IV might well be considered 
comparable for the shorter period. 

The day before sacrificing, the rats were started on a 20-hour fast. 
1 Anderson, E., and Joseph, M., Paw. SOC. EXP. BIOL. AND Mm., 1939, 40, 347. 
2Althausen, T. L., Anderson, E., and Stockholm, M., PROC. SOC. EXP. BIOL. AND 

MED., 1939,40, 342, 
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The sodium chloride-treated aninials continued to have access to the 
NaCl solution, the rest of the animals were given tap water to drink. 
Four hours before sacrificing, the animals were given 1.2 g glucose 
( 3  cc of a 25% solution) by staniach tube. The animals were anes- 
thetized with sodium aniytal, the tissues removed immediately and 
the following determinations niade : intestinal absorption of glucose ; 
blood sugar: liver glycogen and muscle glycogen. The results of 
:his study are shown in Table 11. It will be noted that the values for 
the glucose absorption and the carbohydrate levels in the blood, liver 
and muscle are very much the same in the first 3 groups which shows 
that the salt-treated adrenalectomized rats are able to absorb and 
store fed glucose as well as the adrenalectomized rats which were 
treated with a half milligram dose of desoxycorticosterone daily, and 
as the rats with their adrenals intact. On the other hand the un- 
treated adrenalectoniized rats of Group IV showed liver glycogen 
stores greatly reduced as early as the 4th day post-operative. 

Swnmnry. Adreiialectomized rats given a 1 "/o solution of sodium 
chloride to drink ad Zibitwn in place of tap water for a 10-day period 
after operation gain in weight and are able to store fed glucose in 
amounts comparable to that of adrenalectomized rats given 0.5 mg 
desoxycorticosterone daily or to that of rats in which the adrenals 
are intact. 
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A Modified Hemmingsen-Krarup Mammalian Activity 
Recorder.* 

ORLANDO PARK AND L. P. WOODS. (Introduced by C.  D. Turner.) 
From tke Department of Zoology, Northwestern Uniuersity. 

Studies in mammalian activity have made necessary the develop- 
ment of recording equipment.' Most of these recorders have been 
simply constructed, utilizing rubber bands, springs or excentric 
drives. The Hemmingsen-Krarup recorder2 is an apparatus of con- 
derable  precision and a modified form of this equipment has been 
developed for the study of periodic activity of small mammals. 

* Recording apparatus constructed by C. P. Clare t Co., Chicago, by means of 

1 Park, O., Ecological Monographs, 1940, 14) (July). 
2 Hemmingsen, A. M., and Krarup, N. E., Biologislce Meddel., 1937, 13, 1. 

:i grant from Northwestern University. 


