
served changes could not be ascribed to 
either technical errors or to disturbances 
of 	 rats by extraneous laboratory noises. 
Potential errors in analytic technique 
were eliminated by routinely running 
calibration checks on freshly prepared 
standards. Noise was eliminated as a 
factor on the basis of other experiments 
in 	our laboratory where no differences 
were found between ion levels of rats 
that were exposed to noises approxima- 
ting jet-engine intensity levels and ion 
levels of nonexposed controls. I n  the 
latter studies, significant day-to-day fluc- 
tuations in serum sodium and potassium 
occurred although the means, standard 
deviations, and coefficients of variation 
were the same in noise-exposed and con- 
trol rats bled at corresponding times on 
any one day. 

?'he net effect of these investigations 
points to the need for considering di-
urnal and day-to-day variations in serum 
ions when dealing with electrolyte 
changes in animals. Rigid standardiza-
tion of the time of sampling is manda- 
tory in experiments when small numbers 
of animals are used to establish "nor-
mal" ion levels and when the interpreta- 
tion of electrolyte shifts is predicated on 
the assumption that such levels represent 
a stable base line. 

ADAM ANTHONY 
JOHN PARSONS 

Departnzent oj zoo log)^ and Entomology, 
Pennsylvnnio State University, 
University Park 
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Preparation of Growth 
Hormone from Pituitaries 
of Man and Monkey 

Despite occasional suggestions of ef-
fectiveness ( 1) ,  growth hormone pre-
pared from the pituitaries of slaughter- 
house animals has thus far been gen-
erally ineffective in man. Preliminary 
tests by Beck and Venning (2) have 
sho.ivn pronounced anabolic effects in 
man with growth hormone extracted 
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Table 1. JVeight yield of various fractions during preparation of growth hormone from 
pituitaries of three species. Human and monkey pituitaries were used as obtained, with- 
out removal of po5terior lobe; the pig preparation was made from anterior lobes only. 
The values cited were obtained from human pituitary batches of 11.25 g and 24 g of 
acetone-dried powder, two batches of monkey pituitaries (20.8 and 13 g of powder) 
and many batches of pig pituitaries. 

Man 
-- Monkey Pig 
Batch 1 Batch 2 ( % )  ( % )  

( ( % )  

Acetone-dricd pituitary powder 100 100 100 100 
Acetone precipitate from glacial acetic extract 1.5 5.4 7.2 7.0 
Ether precipitate-"crude extract" 9.4 13.2 20.6 12 0 
Adsorbed by osycel-"corticotropin fraction" 0.16 0.26* 0.14 0.24 
Second oxycel adsorption 
Precipitate at pI-I 8.5 
Alcohol precipitate-"growth hormone" 

" Double amounts of o.trccl were used with batch 2 

from human and from simian nitui-
taries, and we wish to record the method 
of preparation of the materials used in 
these tests ( 3 ) .  T h e  preparation from 
monkey was also found by Knobil, 
Wolf. and Green to be effective when 
it 	u a s  tested in monkeys, althouqh bo- 
vine and porcine preparations werc in-
ert in that species ( 4 ) .  

T h e  human pituitaries were collected 
nost-mortem and stored in acetone after 
the amount necessary for microscopic 
study had been removed (5) .  ?'he ac-
tivity of the growth hormone survived 
the delay between death and autopsy, 
in agreement with observations on the 
survival of activity in animal pituitaries 
(6 ) .  T h e  pituitaries from monlceys were 
collected in the laboratories of several 
pharmaceutical companies from rhesus 
monkeys used in the preparation of 
poliomyelitis vaccine and Ivere stored 
frozen ( 7 ) .  

Acetone-dried pituitary powder was 
prrpared by homogenization in acetone 
with a Virtis 45 or Waring. Blendor." 
further ~vashing ~v i th  acetone on a sin-
tered-glass filter, and desiccation in a 
vacuum. Growth hormone was extracted 
and purified by the method originally 
devised for porcini. glands ( 8 ) .The  pro- 
cedure involved extraction with placial 
acetic acid a t  70°C,removal of an  ace- 
tone precipitate, precipitation of a crude 
fraction with ether, removal of cortico- 
tropin and intermedin from a weak ace- 
tic acid solution with 11 percent C O O H  
oxycellulose : 9 ) ,  removal of a pH 8.5 
precipitate, and precipitation of grov;th 
hormone with ethyl alcol~ol. The  weight 
yield from pituitaries of man and mon- 
key was greater than the yield from 
pituitaries of pig (Table 1 ) .  T h e  activity 
per unit weight as assayed in the hypo- 
physectomized rat was approximately 
the same for the three species, with the 
human material perhaps slightly more 
active, and the monkey slightly less ac- 
tive, than the pig. I t  is assumed that the 
product is chemically impure, in view of 

0.12 0.4" 0.26 0.20 
3.12 4.6 7.2 +7.0 
3.1 4.6 3.0 1.5 

the recent finding that animal growth 
hormone prepared by this and other 
methods can be further fractionated 
chromatograpl~ically (10). 

Certain features of this method of 
preparation of growth hormone made 
it particularly suitable for its present 
use. Storage of the human pituitaries in 
acetone simplified the collection of 
plands, treatment of the pituitary pow-
der with acetone, ether, and hot qlacial 
acetic acid provided strong bactericidal 
and viricidal action in the extraction of 
human pituitaries of indetrrmin itc 
origin, and the virtual absence of thy-
rotropin, as ~vell  as the lolv degree of 
contamination with other pituitary hor- 
mones, made the final product well 
suited for clinical use. 

M. S. RABFN 
Ale, England Ccnter Hospltal and 
I)epartnzcnt of Medicine, 
T u f t s  University School of Aledicznc, 
Boston, Massachusetts 
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Metabolic Effects of Human and 

Monkey Growth Hormone in Man 

T h e  groxvth-promoting activity of 
crude anterior pituitary extracts was 
first demonstrated by Evans and Long in 
1921 ( 1 ) .Li and his associates ( 2 )  iso-
lated and characterized the properties of 
the hormone responsible for this effect 
in 1944 and summarized the diverse 
physiological effects observed in animals 
in 1951 ( 3 ) .  IYilhelmi, Fishman, and 
Russell in 1943 ( 4 )  and Raben and 
IVestermeyer in 195 1 (5) developed pro- 
cedurcs for crystallizing growth hormone 
in good yield, permitting rvicler explora- 
tion of its metabolic effects in animals 
and man. IVhile previous work in ani- 
mals was confirmed and elaborated using 
these preplrations, the data on the ef- 
fects in man, particularly with regard to 
its protein anabolic action and its influ- 
ence on carbohydrate mrtabolism, are a t  
best inconclusive ( 6 ) .  

Shorr anti hls associates ( 7 ) ,  using 
grolvth hormone prepared according to 
the method of IVilhelmi e t  al., in two 
female subjects of short stature, showed 
some enhancement of nitrogen, calcium, 
and phosphorous storage as \re11 as im- 
pairment of glucose tolerance and in-
credsed insulin resistance. T h e  same re- 
port i n c l u d ~ d  data on three males of 
short stature who failed to exhibit any 
metabolic response to growth hormone. 
I n  addition, Knobil ( 8 ) , in a study of 
these prrparations in the normal and In 
the partially pancreatectomized rhesus 
monkey, failed to elicit any physiological 
effect. IYilhelmi ( 9 )  and Knobil ( 1 0 )  
suggested that the failure to demonstrate 
significant and consistent metabolic ef-
fects in the rhesus monkey and in man 
with preparations of bovine growth hor- 
mone might be the result of species dif- 
ferrnces in the gro~vth hormone. Support 
for this concept Lvas provided by the 
further work of Knobil ( I 1), who 
found monkey growth hormone to be 
rnetabolicallv active in monkevs. This 
preliminary report deals rvith some of 
the metabolic effects observed in a 
human pituitary dwarf during the ad- 
ministration of human and monkey 
grorvth hormone prepared by Raben 
( 1 2 ) .  

A 13-vear-old male with well-docu-
mented hypopituitarism secondary to a 
crainiophyaryngioma was studied on the 
metabolic ward of the Royal Victoria 
Hospital in Montreal, Quebec. Replace- 
ment therapy from May 1952 to April 

1956 had consisted of methyl testoster-
one administered intermittently with re- 
sultant growth in height and maturation 
of skeletal age. This therapy also resulted 
in moderate genital maturation and the 
development of sparse axillary and pubic 
hair. For the immediate four months 
prior to this study, daily replacement 
thcrapy consisted of thyroid extract, GO 
mg; cortisone acetate, 15 mg; and methyl 
testosterone, 10 mq. The  latter was 
>topped IG days prior to the beginning 
of this study, while the thyroid and cor- 
tlsone administration Lvas continued. 
There was no alteration in \$eight asso- u 

ciated with the cessation of androgen 
therapy. 

During the period of study, a known 
dietary intake was given consisting of 80 
g of protein, 60 g of fat, and 178 g of 
carbohydrate, a total of 1700 kcal per 
2?-hour period. T h e  sodium and potas- 
sium contents of the diet were 86 and 88 
milliequivalents per 24 hours, rcspec-
tively, the calcium and phosphorus con- 
tents 1353 and 1390 mg per 24 hours, 
respectively. Corrections were made for 
dietary returns )\.hen they occurred. T h e  
fluid intake was kept constant at 2500 
ml per 24 hours. 

A \vide variety of determinations were 
performed on daily 24-hour urine col-
lections, 72-hour stool cnllections, and 
frequent blood samples. T h e  preliminary 
data concern the effects of growth hor- 
mone on the nitrogen, potassium, phos- 
phorus, calcium, and sodium balance, as 
rvell as on the urinary excretion of aldos- 
terone. 

T h e  human growth hormone xvas pre- 
pnred from pituitaries obtained at au-
topsy ( 1 3 ) ,and the monkey growth hor- 
mone from pituitaries made available as 
a consequence of the poliomyelitis vac-
cine program. T h e  extraction procedure 
was carried out by M. S. Raben ( 1 2 ) .  
T h e  growth hormone in a slightly acid 
PI-I was administered intramuscularly 
every 6 hours. There were no local re-
actions to its injection, but certain per- 
sonality changes occurred ( 1 4 ) .I n  addi- 
tion? the patient was oliguric on the fifth 
day and anuric on the sixth day of ad- 
ministration of monkey growth hormone. 

T h e  data on metabolic balance are 
summarized in Table 1. Human and 
monkey growth hormone resulted in a 
significant enhancement of nitrogen stor- 
age, which was evident on the second 
day of its administration. During the ad- 

Table 1. Data on the metabolic balance. Day 1 was 26 Aug. 1956. HGH, human growth 
hormone; MGH, monkey growth hormone; meq, milliequivalents. 

Day Therapy N P Ca I< Na Urinary 
of (mg/ Wt,  balance balance balance balance balance aldosterone 

(8/  (mg/ (mg/ (mcq/ ( m q /  (mg/study 24 hr )  24 hr )  24 hr) 24hr)  24 hr )  24 hr) 24 hr) 

. ~ 

7 73 

8 74% t 2.5 + 78.3 t 15.0 + 4.5 t 15.0 

9 HGH 73% 
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