oks}3)#] A38W A|2E 166~173(1994)
Yakhak Hoeji Vol. 38, No. 2

X zzEe A7 4L A e 54

b ohe} ofeizkA] WA AATE Bejshs A3

X| & aMAFsL U230t Free Radical A &4 Mo ojxl=

Testosterone2| &k
CRE SRR SN

soldojstm ofstujsl, *eigelasl <A
(Received December 23, 1993)

Effect of Testosterone on Free Radical Generating Enzyme and
Lipid Peroxidation

Keun Huhg, Uk Seob Shin and *Jong Min Park
*Department of Pharmacology, College of Pharmacy, Yeungnam University, Gyongsan 713-749

*Department of Pharmacy, Yeungnam Medical center, Taegu 705-035

Abstract— Sex hormones not only regulate external sexual characteristics but several internal
biochemical processes. It is well accepted that life-span of female is longer than that of male.
Life-span is closely related with aging process in which free radicals are known to be involved.
We investigated the effect of testosterone on free radical generating systems and lipid peroxidation
based on the sexual difference. Lipid peroxide levels of male and female mouse were increased
proportionately with age, especially in male mouse. Increase in enzyme activity of aldehyde oxidase
with age was observed in male mouse, while no siginificant change in enzyme activity was found
in female mouse. Enzyme activity of xanthine oxidase also showed similar results. It, however,
was not significant statistically. Lipid peroxide level and xanthine oxidase type conversion ratio
of male and female mouse liver homogenate incubated at 37C, increased remarkably in proportion
to incubation time, especially in male mouse. Lipid peroxide level and aldehyde oxidase activity
were measured in normal male mouse, castrated mouse and testosterone treated-castrated mouse.
Castrated mouse group showed decrease in lipid peroxide level and aldehyde oxidase activity
compared with normal group. Treatment of castrated mouse with testosterone, however turned
the level of lipid peroxide and aldehyde oxidase activity back to normal. From the above results,
it might be concluded that testosteron could increase the activities of free radical generating enzy-
mes which would result in the formation of lipid peroxide, consequently leading to aging.

Keywords [] Free Radical, Testosterone, Xanthine oxidase, Aldehyde oxidase, Lipid Peroxide.
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A =g o]£-3te] xanthine dehydrogenase(type D)
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8|2 AtEslgdch

Aldehyde oxidase #MJd—Rajagopalan 5] HI?
o] &3] 0.1 M potassium phosphate buffer(pH 7.5)
%74&01] 7136l N'-methyl nicotinamide 1.5 mM}
7hste] 37C oA wk$

rogenase

R 4N (4~10 mg protein)-S



168 8

= .
T

Al

o

a
L

/ldti}-

=
[J

A7 F 20% TCAS 718 Aghd A)7che PA=
2-pyridone-& 4 300 nmol|A EFEE ¢ &9
FA4& A a4 #HEE 189 1mgo
el o] WAA7) 2-pyridone®] S nmoleZA] v}
el it

B o] FE—Lowry 52 W®e) &3] bovine
serum albuming& ZEF o 2 3to] ekslgdct. A
Ad A EA 2] student’s t-testE o] 2519t}

dz o o
Mouse LOjol] B ZMSIXIE ErEi s

Mouseol| 4] #4321 o] glake] vfo)ol] ala} o @A)
H3tEe=rE fAsy] st vlad AE Fgol
stA| o] Foix Asteh ub-g-g sPA @l ¢
P Qe 7t 23S dAdoE FAd AY AL
Table 15} Zc}) Table Io]A] & ¢ gl AXH o<
mouse o)l 1}o]7} Foll uje} wl#sted 7t 232
2 AR FEFe A Folska oo #E
T Ao AF 87 vold M= 4
3124 geko] 18.94 nmolesqld] w3 7t
Aol 4= 14.89 nmolesE4] SFp7tell -9
)7} Y 5 ek o9} e 7k
FiEAA Feke] zpelrt AF 453 9] olox
TEHA ddot AF 85 doldA zkx
F2] FarEkA)A ape)] ojgt Axlr) vehis Akl
A3l mouse?] ¥ A<%(mature) = o]z} i)
5575 Zolghe A& el o A B F4ks}
A A= Wste] Aol AAe] WAHE A%7| o
Foll A dehtug o] o Fuyl GAAE A &
2E3 FA7E A& Holels Ao] «lar=oizic)
Mouse L}O[0f| 2 Zt aldehyde oxidase §Hd b4
3}— 7+ 39 aldehyde oxidase AH|EA £33
ZE2 8= molybden & flavoprotein EAZ 4] pyri-
doxal 5 B< xenobiotics®} Wl EHE fAA|
7l W& Fvlste 71A v o)A A3la A Yo)r)
o] A&7t Fvlidhe Ashik-g-o] AP HE Ao 2}
AEfe] Abdeol] 7)Ao HzLE Adshe= Asksby gk
S22 superoxide anion A 7)15E 59
A "k o] &4 A Alels} AR Aol wle}
oG A WHslEl=rE FAE A¥ AlAoe] Table II
oltk. Table IelA & 9l ZAXH % moused]

23

j=]
$729)
)
Bl

glo o
RO =

lo 2 Iy

fr

)

(o]

=

Table I—Changes of hepatic lipid peroxide level as
days in male and female mice

Sex  days MDA nmoles/g of tissue
15 13.36% 1.53
Male 30 14.48+ 1.65
45 1547+ 2.23
60 18.94+ 1.19*
15 13.00+ 1.12
Female 30 13.99+ 149
45 14.08+ 1.25
60 14.89+ 1.39

Mice were sacrificed 15, 30, 45 and 60 days after born.
The assay procedure was described in the experimen-
tal methods. Values are means* SE. for 5 animals.
Significantly different from 15 days group(*:p<0.05).

Table I1—-Changes of hepatic aldehyde oxidase activity
as days in male and female mice

Sex  days Specific Activity
(2-pyridone nmoles/mg protein/min)

15 13.36t 1.53

Male 30 14.48+ 1.65
45 15.47+ 2.23%**g)
60 18.94+ 1.19***a)

15 13.00+ 1.12

Female 30 13.99+ 149
45 14.08+ 1.25%**h)
60 14.89+ 1.39***h)

Mice were sacrificed 15, 30, 45 and 60 days after born.
The assay procedure was described in the experimen-
tal methods. Values are means+ SE. for 5 animals.
a) Significantly different from 15 days group, b) signifi-
cantly different from male mice(***:p<0.001).
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Table III—Changes of hepatic xanthine oxidase and type conversion as days in male and female mice

Sex Days XO(type 0) _ _ XOD(type D+0) TypeR r@ersmn
Specific Activity®
15 0.25+ 0.02 1.53+0.11 1631 2.44
Male 30 0.29+ 0.03 1.83+0.09 158+ 4.74
45 0.321+ 0.03 1.60+ 0.08 20.0+ 1.29
60 0.35%+ 0.04 1.63+0.12 215+ 1.76
15 0.20+ 0.02 1.36+ 0.08 14.8+ 2.10
Female 30 0.21+0.02 1.42+ (.10 14.8+ 2.23
45 0.25+ 0.04 158+ 0.11 158+ 2.57
60 0.27+0.03 157+ 0.10 172+ 1.63

Mice were sacrificed 15, 30, 45 and 60 days after born. The assay procedure was described in the experimental
methods. Values are meanst S.E. for 5 animals. #: Uric acid nmoles/mg protein/min.
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Fig. 1—Comparison of incubation time dependent lipid
peroxidation in male and female mouse liver
in vitro
The assay procedure was described in the ex-
perimental methods. Values are meanst SE.
for 4 separated experiments. M: none incuba-
tion, N: incubation for 30 minutes at 37C, [1:
incubation for 60 minutes at 37C . a) significa-
ntly different from none incubation, b) signifi-
cantly different from male liver(*; p<0.05, **;
p<0.01, ***; p<0.001).
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Fig. 2—Comparison of hepatic xanthine oxidase type
conversion by incubation time in male and fe-
male mouse liver in vitro
The assay procedure was described in the ex-
perimental methods Values are meanst S.E.
for 4 separated experiments. B: none incuba-
tion, N: incubation for 30 minutes at 37T,
O: incubation for 60 minutes at 37°C . a) signi-
ficantly different from none incubation, b) sig-
nificantly different from male liver(*; p<0.05,
¥ p<0.01).
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MDA nmoles/g of tissue
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2-pyridone nmoles/mg protein/min
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3—Changes of hepatic lipid peroxide level in male
and castrated male mice
Mice were decapitated 15 days after castration.
The assay procedure was described in the ex-
perimental methods. Values are meanst SE.
for 5 animals. M: adult normal male mice, T:
testosterone-treated normal mice, S: sharm
operation, ST: testosterone-treated sharm ope-
ration, CM: castrated mice, CMT: testoste-
rone-treated castration mice. a) significantly

different from normal mice, b) significantly di-
fferent from castrated mice(**; p<0.01).

S ST CM CMT

M

4—Changes of hepatic aldehyde oxidase activity
in male and castrated male mice
Mice were decapitated 15 days after castration.
The assay procedure was described in the ex-
perimental methods. Values are meanst S.E.

for 5 animals. M: adult normal male mice, T:
testosterone-treated normal mice, S: sharm

operation, ST: testosterone-treated sharm ope-
ration, CM: castrated mice, CMT: testoste-
rone-treated castration mice. a) significantly
different from normal mice, b) significantly di-
fferent from castrated mice(**; p<0.01, ***;
p<0.001).
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