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In vivo Effect of Dehydroepiandrosterone on Red Blood Cells 
Glucose-6-Phosphate Dehydrogenase. (32567) 

A. LoPEz-S,* AND W. A. KREHL 
Clinical Research Center, Department of Medicine, University of Zowa, Zowa City 

The biological mechanism of action of 
steroid hormones still remiitins unknown. Re- 
ports from the literature suggest that they 
m y  exert their regulatory effect by an effect 
on certain eolzymatic functions. That specific 
enzymes are influenced by certain steroids has 
been reported by McKerns( 1) and others 
(2-3 1. With regard to dehydroepia.nd&erom 
(DHA) i t  has been shown by different in- 
vestigators that this steroid hormone is a 
potent in vitro inhibitor of the enzyme glu- 
cose-6-phqhate dehydrogenase. This infor- 
mation is summarized in Table I. 

Such a metabolic inhibition in vivo has in- 
teresting implications, particularly if the in- 
hibition of glucose-6-ph~phate dehydmgenase 
resulted in a decreased availability of TPNH, 
which is an important cwfactor in the syn- 
thesis of fatty acids. 

Materials and methods. The present study 
was designed to test the in vivo effect of dehy- 
droepiandrosterone on the enzyme glucose-6- 
phwphate dehydrogenase of red blood cells. 
For this, two similar experiments were carried 
out. In the first study, 100 mg of pure DHA 
(dehydroisoandrosterone, Sigma Chemical 
Co.) were administered for 3 consecutive days 
to a healthy adult male engaged in normal 
professional activities. Red blood cell glucose 
6-phmphate dehydrogenase activity w&s 
measured every other day for one week, be- 
fore the administration d DHA (control 
periods), during the 3 days of administration, 
and thereafter; each time the determination of 
G-6-PD was done in triplicate. The urinary 
excretion of 17 ketosteroids a.nd DHA was 
also measured daily during tihe same period 
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of time, in duplicate. A similar experiment was 
repeated 9 months later on the same subject 
but using a more acculrate method of meas- 
uring dehydroepiandrosterone; a total of 5 0 0  
mg of DHA in 4 consecutive days was ad- 
ministered in this secand experimmt. 

Glucme-6-phosphate dehydrogenase was 
determined using the method oi Ko4rnba-g and 
Horecker(4) by measuring the increase of 
TPNH absorbance at  340 millimicrons per 
unit of time in a medium consisting of enzymR 
(r.b.c.) substrate (glucose-6-phorsphate), buff- 
er (triethandamine) and TPN (as a co- 
factor). All these reagents were obtained from 
C. F. Bwhinger and Soehm, GMBH, Mann- 
heim, Germany. 

Dehydrqiandrostercme: In the fimt ex- 
periment urinary DHA was hydrolyzed by 
the method of Burstein and Lieberman(5) 
land then separated by column ctKoanatog- 
raphy by the method of Fotherby(6). The 
isolated DHA was then measured colwimetri- 
cally by a modification af the Petenkofer 
reaction( 7 )  described by ha@( 8). In the 
secand experiment, the DHA, after hydrolysis, 
TABLE I. In vitro Effect of Dehydroepiandrwte- 

rone on Glucose-6-Phosphate Dehydrogenase. 

Concen- % System tration Inhibition Ref. 

Adrenal cortex 5 x 10-6M 

1 X 104M 
Humanerythrocytes 4 X 10dM 

1 X 10-M 
4 X 10% 

Rat adryals 4 X 1 P M  
1 X 1 W M  
4 x 1 0 r 7 ~  

Lactating guinea pigs 3 x 10-4M 
(mammary gland) 

Rat adrenal 5 x 10"M 

(cows and rats) 
19  1 9  

1 9  1 9  

1 9  11 

,, 
11 11 

80 (15) 

20 (15) 
80 (12) 
28 (12) 
18 (12) 
90 (12) 
45 (12) 
21 (12) 

(16) 

&O (17) 
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was separated by thin layer silica gel( 18), 
then diluted with isopropanol, the trimeth- 
ylsylylether formed and quantitatively deter- 
mined by gas-liquid chromatography. A 
Barber Coleman Model SO00 with argon 
ionization detector was used with a U-glass 
column 6 feet long with an ID of 4 millimeters 
with QFI-1, 3% coating and gas-chrom-Q 
support (800-100 mesh). Argon is used as 
carrier gas at an inlet pressure of 18 psi. 
Column temperature 218'C, detector tem- 
perature 248', and 280' injector temperature. 
This method was found to be more specific 
than the colorimetric one. Several determi- 
nations by both methods performed on the 
same samples showed an average of 12% 
higher values by the colorimetric method. 17 
ketostemids were determined by the method 
of Robbie and Gibson( 9). 

Resdts and discussion. Fig. 1 s h  the 
response in urinary steroid excretion and red 
b l d  cell levels of glucose-6-phosphate dehy- 
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FIG. 1. Changes in the red blood cell glucose-6- 
phosphate dehydaogenme after rthe oral admhk'tration 
of 300 milligrams of dehydroqkndrosterone. 

DHA 

6-6PD 

MARCHI67 13 15 17 19 21 23 25 27 29 31 
FIG. 2. Changes in the red blood mlls glucose-6- 

phosphate dehydrogenase dter the ord administration 
of 500 m21igrams of dehydroepkndrostemne. 

d r o g e m  to the oral admhktrahhn of DHA. 
It  casl be seen that after the administration of 
300 mg of DHA there seam to be a decrease in 
the glucose6-phosphate dehydmgenase ac- 
tivity of the red blood cell (13 t 0.36t). 
This decrease was found to be sta,tistically Sig- 
nificant (P<.Ol). The G-6-PD activity re 
turned to control values after 8-10 days. 
That the orally administered DHA was at 
least partially absorbed is demonstrated by 
the marked rise in the urinary excretion of 
total 1 7  ketostmoids and DHA. (DHA usu- 
ally constitutes 15-26 percent of the Urinary 
17 ketosteraids in mrma.l individuals( 10)).  
Essentially similar findings were observed in 
the second experiment using the m e  specific 
gas-liquid chromatography method for the 
determination of DHA (Fig. 2 ) .  The c-kmase 
in G-6-PD activity was also sta,tbtMy sig- 
nificant (P<.Ol) (7.3% t 0.62$). 

One can predict an increase of approxi- 
mately 0.8 micromols per 100 cc of plasma 
for each milligram of orally injected DHA 
( 1 I ) .  The percent inhibition which could be 
expected by such an increase was calculated 
to be of about 6-10% (12). It is interesting to 

t S. E. 
2 S. E. 
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note that the m a n  decrease in Ithe activity of 
the G-6-PD of the red b l d  cell(13 and 
7.3%) obsmved in om experiment is of an 
order af magnitude similar to the one ex- 
pected using the calculation described above. 

Obviously the changes observed are still 
within ithe nolnnal range and any specific in- 
terpretation of the biological significance of 
thee changes should be approached with 
caution. Nevertheless, it seems possible that 
in vivo, DHA or one of its metabolic products 
may function as a factor in regulating the 
activity of the enzyme glucose-&phosphate 
dehydrogenase in red blood cells. If this also 
occurs in other tissues as d l ,  DHA could 
play a very important role in influencing the 
rate of oxidation of glucose via the hex- 
osemonophosphate shunt. The possible im- 
portance of (this regulation in obesity has been 
pointed out by us( 13) as well as others( 14). 

Summary. Dehydrwpiandrmterone, a p 
tent in vitro inhibitor of the enzyme glucose-6- 
phosphate dehydrogenase, produced a sig- 
nificant decrease in the activity 04 the glucose- 
6-phosphate dehydrogenase of the red blood 
cells of a normal adult man when administered 
orally in doses of 100 mg for 3 consecutive 
days. 

The technical assistance of Mr. P. Woon and 
Mrs. M. Killen is awrecicaated. 
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Tumor Induction in Thymectomized Rats by Murine Sarcoma Virus 
(Moloney) and' Properties of the Induced Virus-free Tumor Cells. (32568) 

R. C. TING (Introduced' by L. W. Law) 
National Cancer Institute, Bethesda, Md. 

A mumine sarcoma virus (MSV) isolated by 
Mdoney from BALB/c mice inoculated wirh 
Moloney Eeukemogenic virus (MLV) induces 
tumors rapidly in most strains of newborn 
mice( 1 ) , but rarely induces tumors in intact 
newborn rats. Rat embryo cells in culture can 
be transformed by MSV and these tirams- 
formed cells will induce tumor growth in 
young syngewic hosts( 2 ) .  T u m r s  hwe .also 
beem induced in Osborne-Mendel and Sprague- 
Dawley rats when injected intracerebrally at 
3 days of age with MSV(3). It is known that 

thymectomy can influence the frequency of 
neoplasms induced by several tumor viruses 
(5,6). Thymectomized rats were therefore 
used to test their susceptibility to MSV. The 
biological properbies of one of the rat tumors 
which does not produce infectious Virus will 
be discussed here in detail. 

Materials and methods. Rats. Inbred rat 
strains BN, Lewis and an F1 hybrid BN x 
Lewis obtained f ' rm  Microbiological As- 
sociates, Walkersville, Md. were used. 

Viruses. MSV, a tumor extract of BALB/c 


