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Direct Evidence for Fatty Acid Mobilization in Response to Growth 
Hormone Administration in Rat.* (24914) 

E. KSOBIL (IYith technical assistance of 31. C. Hagney) 
D r p t .  of Pliysiology, Hartlnrti ,\lc>dic-al School, Boston, Mass.  

I t  has long been lrnown that anterior pitui- 
tary gland extracts and purified growth hor- 
mone preparations. when administered to ex- 
perimental animals, increase the concentra- 
tion of lipids in plasma and the liver while 
decreasing amount of total body fat (see 1 
and 2 for review). 3Zore recently. it ha5 
been denionstratcd that small doses of growth 
hormone cause a rapid increase in the plasma 
none5terified fatty acid (XEFA) concentra- 
tion in man ( 3 ) ,  rhesus monkey(4) and rat 
( 5 ) .  These effects of growth hormone on 
levels of circulating lipid have been inter- 
preted in terms of an increase in mobilization 
of lipids from adipose tissue but direct evi- 
dence for such an interpretation has been 
lacking. The following experiments were 
performed to establish the effect of prior 
growth hormone administration on release of 
NEFA from isolated adipose tissue in vi tro.  

Material  and me thods .  l l a l e  rats of the 
Charles River strain weighing between 100 
and 150 g were used. Hypophysectoniies 
were performed 4 weeks prior to experiment. 
All animals were fasted 24 hours before au- 
topsy. In  the “acute” experiments a single 
intraperitoneal injection of bovine growth hor- 
mone+ (3  mg) was administered three hours 
before sacrifice. In the “chronic” experiments 
bovine growth hormone (3 mg per rat per 
day) was given intraperitoneally for 3 days 

*Aided by grant from Am. Cancer Soc. 
t The bovine growth hormone was a gift of En- 

docrinology Study Section, N.I.H. 

i:id the rats sacrificed on the day following 
last injection. Control animals were injected 
with equal volumes of normal saline. All ani- 
mals were anesthetized with 30 mg sodium 
11 en t o bar bi tal given in t raperi toneally. The  
epididymal fat bodies were removed and incu- 
bated individually ( 2  for each animal) in a 
system previously described( 6 ) .  NEFA re- 
leased into the incubating medium was deter- 
mined by the method of Dole(7) and ex- 
pressed as peg. S E F A  released per g wet 
weight of tissue per hour. Blood glucose con- 
centrations were determined by the method of 
Nelson (8) and plasma NEFA concentrations 
by the method of Dole ( 7 ) .  

Rcsul ts .  Hypophysectomy reduced release 
of NEFA from adipose tissue when compared 
with normal control animals fasted for the 
same length of time (Table I) .  Administra- 
tion of a single 3 mg dose of growth hormone 
to hypophysectomized animals 3 hours before 
sacrifice significantly (P< . O l )  increased 
NEFA release from adipose tissue in vitro 
(Table T ) .  No difference in blood glucose 
‘I’AELF, T. Effect of Hypophysectomy and Growtli 
Horinoiie Treatment on NEFA Release by Adipose 
Ti SHIXC. Teii aniiiials/series : 2 observations/anirnal. 

NEFA release, 
R:rts pWg/hl. 

S orinal control 5.79 2 .44$ 
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H y y x .  + saline + G.H. (acute) * 
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concentration between these animals and their 
saline-injected controls was observed. 

( 'hronic growth hormone administration 
(3 mg/rat/day for 3 days) to hypophysecto- 
mized rats also increased rate of NEFA re- 
lease (P<.Ol) irom their epididymal fat 
bodies (Table I).  Under these circumstances 
plasma NEFA and blood glucose concentra- 
tions were unchanged by the growth hormone 
treatment. 

Discussion. The results of this study 
clearly indicate that hypophysectomy inhibits 
and growth hormone stimulates release of 
NEFA from adipose tissue and validate the 
conclusion that the incre,ase in plasma NEFA 
concentration observed following growth hor- 
mone administration signifies increased NEFA 
mobilization from fat stores. The mode of ac- 
tion of growth hormone in this regard, how- 
ever, is not clear. That growth hormone does 
not have a direct lipolytic action on adipose 
tissue has been suggested by the experiments 
of White and Engel(9) in which growth hor- 
mone was added to adipose tissue in vitro. 

I t  has been suggested(l0) that the 
regulation of NEFA mobilization is mediated 
by availability of glucosle for cellular oxida- 
tion. If the action of growth hormone is ex- 
plicable on this basis, i.e. by inhibiting glu- 
cose oxidation, it was not reflected by altera- 
tions in blood glucose conlcentrations as meas- 
ured in the present experiments. 

Summury. The release of nonesterified fatty 
acids (NEFA) from epididymal fat bodies re- 
moved from normal, hypophysectornized and 
hypophysectomized growth hormone treated 
rats has been investigated. Hypophysectomy 
inhibits and growth hormone administration 
stimulates NEFA release from adipose tissue 
in vitro. These findings are taken as direct 
evidence for the concept that growth hormone 
treatment causes NEFA mobilization from 
fat stores. 
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Quantitative Determination of Infectious Units of Measles Virus by Counts 
o f  Immunofluorescent Foci." (24915) 

FRED RAPP, STEPHEN J. SELIGMAN,~ LORENE B. JAROSS AND IRVING GORDON 
Dept. o f  Medical Microbiology, School of Medicine, University of Southern California, Los Angeles 

Enumeration of infectious animal virus virus growth( 1). The latter approach, mod- 
eled after bacterial colony count technic, has 
been utilized to count proliferative and ne- 

units depends either upon determination of 
dilution endpoint or upon counting foci of 
~- erotic pocks on animal skin and cornea, and 

on chorioallantois of embryonic chick. It is 

cultures of animal cells ( 2 ) . Many viruses 

* This investigation carried out under sponsorship 
of commission on Viral Infections, Armed Forces 
Epidemiological Board, and :;upported by Office c f  
Surgeon General, DeDt. of Armv. 

now widely employed for counting plaques in 

t Epidemic Intelligence Service Officer, Communi- that multiply in animal cells do not form 
cable Disease Center, U.S.P.H.S. plaques. Demonstration and enumeration of 


