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Prooxidant—Antioxidant Shift Induced by Androgen
Treatment of Human Prostate Carcinoma Cells

Mareen O Ripple, William F. Henry, Randall P. Rago, George Wilding*

Background: Prostate cancer is a disease associated with ag-
ing. Also commoniy associated with increasing 2g¢ is a shift
in the pmmddant—cnﬁmddznt balance of many tissues to-
ward a more auidative state, i, increased oxidative stress.
We hypothesize thal androgen expasure, which bas long
been associated with the development of prostate CAncet,
may be a means by which the proouddam—nndmddant bal
ance of prosiate cells is altered. Parpose: Using esiablished
prosiate carcinoma cell lines, we studied the effect of aodro-
genis an varions pararneters of oxidative state (e.g., genera-
tion of hydrogen peroxide and hydroxyl radicsls, lipid per-
axidation, and oxygexn consurnption) and antioxident defense
mechanisms (e.g., the glotathione system and catalase).
Metrods: The androgen- responsive LNCaP and the andro-
gen-independent DUL45 prostate carcinoma cell lines were
exposed to Sa-dihydrotestoster one (DET) and to the syn
thetic androgen R1881. The celbder proliferation response’
were measured by use of a fluprometric assay Io quantitate
the amount of DNA. The generation of reactive oxygen spe-
cies was measured by ose of 2° ,T‘Jimlqmﬂumcin diac-
etate, a dye that fluoresces in the presence of hydrogen per-
oxide or hydroxyl radicals. Lipid peraxidation was quant
tated by use of a chromogen specific for malonaldebyde and
4-bydroxy-2(E)-nonenal. General mitochondrial activity was
determined by assaying 3-{4.5-dimethy1thinml-2-y])-i,s-
diphenyltetrazolhm bromide (MTT) reduction A Clark-
type dectrade was used o assess OXygen consumption per
cell. [ntracellular glutathione conceatrations and the activi-
ties of calalasc and ~-glutamyl transpeptidase were mea-
sured speclropholunetrlcnly. All P values resulted {rom
twoslded tests. Resides: DHT &t less than 1 fo 100 oif (8
cancentration range eacompassing {he physiologic levels of
DHT considering all ages) and R1881 at 0.L-1 n3f concen-
tratians were effective In jndudieg in LNCaP cells compa-
rable proliferative responses and changes in pxidative stress.
In contrast, nether DHT por R1881 had ary effect on the
axidative stress in DU14S cells. The mitochondrial activity io
LNCaP cells, as meesured by MTT reduction, was signifl-

. cantly elevated above the levels of the untreated controls by

DHT (0.1-1068 M) and R1381 (0.05-1 nM) (P<.001 in both}
Oxygen consumptian and catalase aetivity were increased in
LNCaP cels in the presence of 1 nM R1881 by 60% and
40%, respectively, over the values in the catreated conirel
cells (P<(3 and P<.D1, vespectively). The same comcentration
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of R1881 resulted in a decrease in intracellular ghutathione
concentrations and an inccease in y-glutamyl transpeptidase
activity in LNCaP ells. Treatment with the oxtditing agents
H,0, and menadione produced an increase in y-glutaroyl
transpeplidase activity in LNCaP cells, whereas treatment
with the antioxidmat compound ascorbic acid (100 m¥) re-
duced the oxidative stress produced in LNCaP cells by 1 ¥
R18S1 and completely blocked the ~y-ghutamyl teanspepti-
dase activity. Coselusions: Physiologic levels of androgeos
are capable of increasing oxidative stress in androgen-
resporsive LNCaP prostate carcinoma cells. The evidence
suggests that this result is due in part to increased mitochon-
drial activity. Androgens also alter intracellular gltathione
1evels and (he activity of certain detoxification enzymes, such
as y-glutamyl transpeptidase, that are important for oain-
tenance of the ceftular prooxidmt—ant‘midnt balance. [J
Natl Cancer Inst 1997;89:403]

Prostate cancer is the most commonly diagnosed solid lursor
in U.S.men (- Itis associated with aging and occurs ia a tatent
or in 2 clinical formin 30%-40% of men by age 30-30 yeaus and
increases to 75% in men by ‘age 80 (2.3). The cause of this
disease is not well understood; howeves, cettain factars are com-
monly linked to its development. These factors include genetic
predisposition and exposure (o androgeas and othex Tormones.
infectious agents, aad enviroomental and dieary factors {2). The
impontance of androgens in prostate carcioo genesis s 80 ggested
by the observations that prosiate cancer rarely occurs i eunuchs
or men with a deficiency in ja-reductase, the eo2yme respon-
sible for converting tesiosterone ©© its mare active form. 30-
dihydrotestpsterone (DHT) (23. Normal prostate dewlopment
and functional maintenance depend on aodrogens, pod at Jeas!
75% of tumors in men with metastatic prosiate cancer are an
drogen depeadent &l initial diagoosis (3.4>
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WASHINGTON — The American College of
Physicians, in a break with what has become a
widespread practice, has concluded that there is no

| evidence that patients benefit from routine screen-

ing for prostate cancer and recommends against
regular testing for all men.

‘‘Screening for prostate cancer is not for every-
one,”’ said Harold Sox Jr., the group’s president-
clect designate.

Because of uncertainties in the reliability of the
tests, and the risks of aggressive early treatment,
the orgamzatlon decided screening should be un-
dertaken as an ‘‘individualized decision’’ of each
patient following counseling by physicians.

The new guidelines, published in the new issue
of the Annals of Internal Medicine, are at odds with
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*Prostate Cancer Screenmg ‘Not for All’

recommendations of the Amencan Cancer Socxety :

and other medical groups.

The American Cancer Society, the American -

College of Radiology and the American Urological
Association recommend that men begin under-
going annual digital exams at age 40. The cancer

society recommends also getting annual prostate- -PSA

specific antigen tests beginning at age 50."

But the American College of Physicians, in its
first set of recommendations on the issue, advises
that ‘‘rather than screening all men for prostate
cancer as a matter of routine, physicians should
describe the potential benefits and known harms of
screening, diagnosis and treatment, listen to the
patient’s concerns, and then individualize the de-
cision to screen.’”” The group comprises 100,000
specialists in internal medicine.
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