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Effect of Hypophyseal Growth Hormone upon the Urinary Nitrogen 
Excretion of Fasting Rats.* 

JOHN E. WHITKEY, LESLIE L. BENNETT, CHOH HAO LI, AND HERBERT 31. EVANS. 
From The Iiistitiite of Ezpcriuic IitciT Biolog?y l i ~ d  thc i!Iirisio)i of Pliysiolog!j, L'1tiwrsit.y of 

California, Beskeley. 

I t  was shown by Harrison and Long' that 
the administration of a saline estract of the 
anterior pituitary would decrease the urinary 
nitrogen excretion of fasting rats. I t  seemed 
of interest to determine i f  pure growth hor- 
mone would produce the same results. 

The hormone used ivas prepared 
accordiy t o  the previouslq- published 
niethcd .? -111 animals used were "plateued" 
female rats of th? Long-Evans strain which 
tvciphed bctn-een 150 and 200 g and were 
from 5-8 months of ape. There were 2 
grou~.< oi 3 animals each and during the 
control periods each animal \\-as fed 12 g 
of the stock diet, daily, this amount being 
eaten completely. The animals were kept 
i n  individual metabolism cages; urine col- 
lections were made daily: and the urine was 
analyzed b>- the micro-Kjeldahl procedure for 
its total 1;iirogen content. 

Following a 5-day prein jection control 
period. all animals were fasted for 2 daj-s and 
the anima1.s in Groal) 1 were given intraperi- 
toneally 200 -1 of growth hormone per day. 
(The  dose was divided so that the hormone 
was given in 100 -1 doses each morning and 
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evening.) The animals in Group 2 served 
as the uninjected controls. At the end of 
the 2-day fasting period, hormone administra- 
tion was stopped and the animals were again 
fed 12 g of diet per day. At the end of a 
second control period of 10 days the rats 
were again fasted and hormone administration 
again started. During this injection period 
the animals in group 2 received the same dose 
of hormone as above, while the previously 
injected animals served as the controls. The  
fast was continued for 5 days, 2 of the control 
rats dying on the 5th day. Growth hormone 
injections were continued for 6 days after 
termination of the fast. Crinary nitrogen ex- 
cretion was then determined for a subsequent 
9-day post-injection control period. 

Results and Comment. The data of the 
experiment are presented graphically in Fig. 
1 in which the average daily nitrogen excre- 
tions of each group are plotted. I t  will be 
seen that the average nitrogen excretion of 
the growth hormone-treated animals was low- 
er than that of the controls during each fast- 
ing period. The average nitrogen excretions 
of the injected animals during the first and 
second fasting periods were 91 and 64 mg 
per day respectively as compared to 116 and 
126 mg per day excreted by the controls dur- 
ing the same periods. These were compared 
statistically according to the methods of 
Fisher:: and a p value of 0.02 and of less than 
0.01 were obtained for the first and second 
fasting periods respectively. 

I t  is also of interest to note that following 
the re-institution of feeding after the second 
fasting period the nitrogen excretion of the 
animals receiving growth hormone remained 
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below that of the controls. Following the 
cessation of growth hormone administration 
there was an increase in nitrogen excretion 
comparable to that previously described? 
The 2 animals in the control group that died 
showed' the typical pre-mortal rise in nitrogen 
excretion while none of the treated animals 
showed a similar rise during fasting. 

That  growth hormone has a protein ana- 
bolic effect in fed animals is welt1 shown by 

Gord:iii, G .  S., Rcnnett, L. L., Li, C. TI., 2nd 
Evans, 11. If., Biidocrinolo.gy, 1048: 42, lS3 .  

the fact that it produces general body growth 
and nitrogen r e t e n t i ~ n . ~  That it reduces 
urinary nitrogen excretion in fasting rats is 
evidence that its net effect is to reduce pro- 
tein catabolism under these conditions. How- 
ever, this type of data does not permit any 
critical evaluation of the mechanism of ac- 
tion of growth hormone on protein meta- 
bolism. 

Conclusion. Growth hormone at a dose 
level of 200 y per day reduces the urinary 
nitrogen excretion of fasting adult female 
rats. 




