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Dose Level and Degree of Ketonemia Produced by Growth Hormone and 
Adrenocorticotropic Hormone.* 

LESLIE L. BENNETT, JOSEPH F. GARCIA, AND CHOH HAO LI. 
From the Inst i tute  of Experimental Biology and the DiwisGon of Physiology, University o f  

California, Berkeley. 

Previous work1 from this laboratory has 
shown that both pure growth hormone and 
pure adrenocorticotropic hormone will in- 
c r a w  the ketonemia and ketonuria of fasted 
normal rats. In  these previous experiments 
only one dose level of hormone was used. 
The present experiments have been under- 
taken to establish whether there was a rela- 
tionship between the amount of hormone in- 
jected and the degree of ketonemia produced. 

-411 animals used were male rats of the Long- 
Evans strain between 70-76 days of age, 
weighing between 154-275 g. They were 
maintained on a stock diett and were fasted 
24 hours prior to the experiment. An initial 
0.5 ml of tail blood was obtained under evipal 
anesthesia. Following this of the total 
dose of hormone was injected intraperitoneally. 
-4t 1 and 2 hours later, identical injections of 
hormone were given and the final 0.5 ml sam- 
ple of tail blood was taken under nembutal 
anesthesia 1 hour after the last injection. 
Blood ketone bodies were determined by the 
method of Weichselbaum and Somogyi.2 

The controls consisted of 12 animals which 
* Aided by grants from the American Cancer 

Society (through the National Research huncil-  
Committee on Growth), the National Institute of 
Health-RG 409, and the Research Board, Uni- 
versity of California. 

lBcnnett, L. L., Ereiss, R. E., Li, C. H., and 
Evans, H. M., Am. J .  Physiol.,  1948, 152, 210. 

t The diet fed consisted of ground whole wheat 
67.570, casein 15.070, whole milk powder 10.0%) 
NaCl 0.75%, CaC03 1.5%, hydrogenated vegetable 
oil (Crisco or primex) 5.2570. To each kg of diet 
were added 3.5 g of sardilene (fish oil concentrate 
containing 3000 USP units of vitamin A and 400 
chick units of vitamin D per g ) .  

2 Weichselbaum, T. E., and Somogyi, M., 
J. Biol. Chem., 1941. 140. 5. 

received no injection and of 5 animals which 
were injected with 3 mg of serum albumin. 
The hormones used were prepared according 
to the previously published methods3p4 and 
the total doses given were mg, 1% mg, and 
3 rng per rat. There were from 6-9 a n i d s  
in each experimental group. 

Results. The data from the experiments 
are summarized in Table I. It will be seen 
that with both hormones there was a signifi- 
cant increase in ketonemia with all dose levels 
and that there was a graded response with in- 
creasing amounts of hormone. When the 2 
hormones were given simultaneously at the 
1% mg level the mean effect produced was 
essentially a summation of the effects of the 
2 hormones separately administered. Statis- 
tical analysis showed that the increased keto- 
nemia produced by the combination of hor- 
mones was significantly greater than that pro- 
duced by the growth hormone alone, but not 
greater than that produced by the adreno- 
corticotropic hormone alone. When the 2 
hormones were given simultaneously at the 
3 mg level no summation of effects could be 
demonstrated. This failure to demonstrate 
summation of effects at the 3 mg level could 
have been due to the fact that under these 
conditions the effect of 3 mg of adreaocortico- 
tropic hormone was maximal. 

Conclusions. 1. The prodluction of in- 
creased ketonemia by either growth hormone 
or adrenocorticotropic hormone in fasted nor- 

3 Li, C. H., Evans, H. M., and Simpson, M. E., 
J .  Biol. Chem., 1945, 139, 355. 

4 Li, C. H., Evans, H. 36.) and Simpson, M. E., 
J .  Bwl. Chem., 1943, 149, 413. 

5 Fisher, R. A., Statistical Methods f o r  Research 
Workers, 10th Ed., Edinburgh, London, Oliver 
and Bovd. 1946. 
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TABLE I. 
Effect of GH and ACTH on Blood Ketone Bodies of Fasted Normal Rats. 

Injec tioii Initial blood 3-hr blood Change p II 

3 mg Albumin (5) 6.8 k 1.45 6.1 f 1.54 - 0.7 k 0.18 .55 
1/2 )’ ACTIE ( 7 )  ’7.8 2 1.41 13.0 2 2.18 + 3.2 2 1.83 .01 

7.9 2 1.52 35.6 f 1.97 +17.7 2 2.65 .o 1 
6.4 2 0.85 10.1 f 1.25 + 3.7 & 0.57 .01 

3 ) ’  (9) 

7.0 f 0.84 11.4 f 1.32 + 4.4 2 0.80 .Ol 
7.4 f 1.48 16.2 f 2.00 + 8.8 2 1.70 .01 

21.5 f 1.25 +14.0 1.27 .01 
3 (8)  

3 ” ” + 3 ” ” (6) 9.8 & 1.27 21.5 f 0.86 +11.8 k 1.21 .01 

~ -~ 

Controls, no inj. (12) t 7.9 2 0.94: 8.0 2 1.06 + 0.1 2 0.85 

1% 1: ” (6) 6.9 2 0.79 16.3 & 2.52 + 9.3 2 2.25 .01 

1% ;; ,, % ” 7H ;;{ 
1% ” ACTH + 1 y ~  mg GI1 (6) 7.5 +- 0.87 

.01$ 

200  
.09* 

.06* 

-~ __ ~ - _-__ 
* Compared with the same dose of ACTH alone. 
t F:gurt  in parentheses indicates number of animals. 
$ Standard deviation of the mean. 
6 Compared with the same dose of G H  alone. 
I From Fislirr’ss table of t. A value of 0.03 or less is considered significant. 

ma1 rats is confirmed. 2.  Under the experi- 
mental conditions used, the degree of keto- 

nemia produced is correlated with the amount 
of hormone administered. 
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Effect of Age upon Toxicity of Methadon.” 

FRANCIS G. HENDERSON AND K. K. CHEN. 
From the Lilhy Research Laboratories, Indian‘apolis, Ind. 

It has been mentioned that infants are 
highly susceptible to morphine as compared 
with This statement has been sub- 
stantiated in animals by Dobeli? Sollmann? 
Gibbs and Bobb,6 and Chester and a s ~ c i a t e s . ~  
Further, Eddy8 and Chen and RobbinsQ 

it The material used in  this investigation was 
‘ Dolophide’ (Methadon, Lilly). 

1 Holt, L. E., and Howland, J., Diseases of 
Infancy and Childhood, D. Appleton-Century Com- 
pany, New York City, 11th ed., 1940, p. 79. 

2 Sollmann, T., A Hanual of Pharmacology, 
W. B. Saunders Company, Philadelphia, 6th ed., 
1943, p. 285. 
3 Goodman, L., and Gilman, A., The Pharmaco- 

logical Basis of Therapeutics, The Macmillan 
Company, New York, 1941, p. 204. 

4 Dobeli, E., Monatschr. Einderh., 1911, 9, 397. 
SSollmann, T., Ant. J. Physiol., 1906, 16, 1. 

Eddy, N. B., J. Pharm. and Exp. Therap., 1939, 
66, 182. 

showed that morphine was more toxic to both 
very young and aged rabbits, and rats, respec- 
tively, as compared with adults. The ages of 
their animals were accurately recorded. 

Methadon is a drug of German origin, 
picked up by the Technical Industrial Com- 
mitteel0 of the U. S. Government. Pharmaco- 
logic studies by Scott and Chen,l1J2 and 

7Gibb.9, 0. S., and Bobb, A., J. Pharm. and 
Exp. Therap., 1938, 83, 10. 

8 Chester, A., LaBelle, G. C., and Himwieh, 
H. E., J. Pharm. and Exp. Therap., 1942, 75, 363. 

9 Chen, K. K., and Robbins, E. B., J. Ant. 
Pharm. A., 1944, 33, 80. 

IoKleiderer, E. C., Rice, J. B., Conquest, V., 
and Williams, J. €I., Report No. 981, Office of the 
Publications Board, Dept. of Commerce, Wash- 
ington, D. C. 

11 Scott, C. C., and Chen, K. K., J. PharnL and 
Exp. Therap., 1946, 87, 63. 


