HyroruyseEAL GrowTH HorMONE AND Low PrROTEIN DIETS

317

TABLE Iil.
Assay of Livers,

Niaein, Tryptophane %,
No. of rabbits Wt of livers ug per g Y protein in protein

Group 1. No treatment given.

5 Avg 54 116 14.2 1.60

Group 2. Treated with tryptophane.

6 ’? 82 177 15.0 1.56
Group 3. Treated with niacin.

5 ” 78 159 13.4 1.57

Group 4. Treated with tryptophane and niacin,
6 ”? 187 14.6 1.81

102

TABLE IV.
Assay of Muscles.

Niacin,

No. of rabbits ugperg

5 Avg 88
6 ” 93

=Y 22

Tryptophane %

Yo protein in protein

Group 1. No treatment given.

18.5 1.43
sroup 2. Treated with tryptopbane.

: 19.2 1.43

Group 3. Treated with niacin.
130 19.1 1.44

Treated with tryptophane and niacin.

128 20.7 1.47

Group 4.
2

gain, hemoglobin, red and white blood cells
were about equal when either of the sub-
stances were fed. The addition of both com-
pounds to the ration resulted in greater re-
sponses. The niacin content of the livers of
the rabbits that received either tryptophane
or niacin supplements was approximately nor-

mal. The niacin in the muscles of the rab-
bits that were supplemented with niacin was
found to be high, while the tryptophane ani-
mals had a niacin level similar to the concen-
tration found in the muscles of the deficient
rabbits.
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Effect of Hypophyseal Growth Hormone Upon Rats Fed Low
Protein Diets.*

GILBERT S. GorpAN, LEestie L. BEnNETT, CHOH HA0 LI, AND HERBERT M. EVANS.

I'rom the Institute of Experimental Biology and the Divisions of Physiology and Medicine,
University of California, Berkeley and San Francisco, Calif.

In a current study! the degree of nitrogen
retention produced by the hypophyseal growth
hormone has been shown to depend on the
dietary protein content. With diets contain-

#* Aided by grants from the Research Board of
the University of California and the Rockefeller
Foundation of New York City.

1Gordan, G. S., Bennett, L. L., Li, C. H., and
Evans, H. M., to be published.

ing 12, 18, 24 and 48% casein growth hor-
mone produces prompt nitrogen retention
and proportionate gain of weight. In this
study adult female rats of the Long-Evans
strain, aged 7 to 10 months, were each fed
12 g daily of a synthetic diet complete in all
known dietary requirements with a protein
content restricted to 6% alcohol-washed
casein. This diet contains 0.1% choline
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) TABLE L
Effects of Growth Hormone on Body Weight and Urinary Nitrogen Excretion of Rats on 6%
Casein Diet.

10 days 5 days 10 days
preinj. period inj. period Increment postinj. period

Controls

Wt 249 g 248 g —1g 251 g

N (6+1.4mg 77+1.6 mg 76+1.9 mg
Growth hormone
injected

Wt 251 g 252 g +1g 256 g

N T9+2.4 mg 62+3.2 mg 15 mg 78+2.1mg

p* = <0.01

* Fisher’s? probability value.

Effect of Growth Hormone in

Diet Without Amino Acid Supplements

Rats on Low Protein Diet

Diet With ¢/-Methionine
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Fig. 1.
chloride. Animals have been fed this diet in which feces and hair were separated upon

for 12 weeks without losing weight or de-
veloping hyperazoturia. The only sign ob-
served which was considered evidence of a
deficiency condition was loss of fur, especial-
ly that of white animals, most marked on
the lower belly and flanks.

After a 7-week adaptation period on this
diet rats were placed in individua! screen-
bottomed cages. Urines were collected
through acid-moistened ribbed glass funnels

perforated porcelain discs. The funnels were
washed down and urines collected at 48-hour
intervals during control periods and at 24-
hour intervals during experimental periods.
Urines were analyzed for nitrogen content
by the micro-Kjeldahl method. Animals
were weighed at the same time daily imme-
diately before feeding.

After a 10-day control period 5 experi-
mental animals were injected intraperitoneal-
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TABLE IT.
Effeet of Growth Hormone on Body Weight and Urinary Nitrogen }L\CICUOH of Rats on 6%
Casein Diet Plus dl-Methionine.

10 days 5 days 8 days
preinj. period inj. period Increment postinj. period

Controls

Wt 269 g 273 g +4g 271 g

N 77423 mg 87424 mg 92+2.0 mg
Growth hormone
injected

Wt 261 g 274 g +13 g 267 g

N 60+2.3 mg 484-2.6 mg 39 mg 92+3.9 mg

p = <0.01

ly with 0.5 mg of growth hormone? twice
daily for 5 days while 5 control animals were
similarly injected with an equal amount of
serum a'bumen. Following injection the ani-
mals were observed for a second 10-day con-
trol period. The results of this experiment
are presented in Table I and Fig. 1.

It will be noted that the growth hormone-
injected rats retained nitrogen but showed
no significant weight gain. This experiment
has been repeated in 2 further series with
similar results.

Following the second control period all
animals received a dietary supplement of di-
methionine 66 mg per animal per day. By
reference to Fig. 1, it will be noted that
there was an immediate but transient reten-
tion of nitrogen and the animals gained
weight. During this period the loss of hair
also ceased and fur began to grow again
in thinned out areas.

Following a 10-day control period the ani-
mals which had formerly acted as controls
were injected intraperitoneally with 0.5 mg
of growth hormone twice daily while the
former experimental group served as con-
trols.

By reference to Table II and Fig. 1 it
will be noted that on the methionine-sup-
plemented diet the growth hormone-treated
rats retained nitrogen and gained weight.
This experiment has been repeated in a fur-

c. I,

214, and Evans, H. M., Science, 1944,
99, 183.

3 Fisher, R. A., Statistical Methods for Rescarch
Workers, 10th edition, Edinburgh, London, Oliver
and Boyd, 1946.

ther series fed the methionine-supplemented
diet with similar results (nitrogen retention
32 mg; weight gain 7 g). Another series in
which the diet was supplemented with di-
methionine 66 mg and /-tryptophane 22 mg
per rat per day showed similar nitrogen re-
tention (39 mg) and weight gain (7 g).
In one series /-tryptophane 22 mg per day
alone was used as the dietary supplement.
When this group of rats was injected with
growth hormone, there was an average ni-
trogen retention of 33 mg per day but no
change of weight. _

It thus appears that the addition of dlI-
methionine specifically supports the 6%
casein diet to render it capable of support-
ing the rapid growth induced by growth
hormone. The action of methionine is prob-
ably. related to the amino acid requirement
for building new tissue rather than the re-
pair of hepatic damage produced by the low
protein diet, for no histological difference is
noted between the livers of rats on the un-
supplemented diet and those of rats on the
methionine-supplemented diet.

Conclusions. (1) The injection of growth
hormone into rats fed a 6% casein diet
results in nitrogen retention without signi-
ficant gain in weight. (2) The addition of
di-methionine renders the 6% casein diet
capable of supporting the rapid growth in-
duced by the growth hormone.
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