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Reduction of Oxidative Stress by Chondroitin Sulfate in the Ovariectomy-Induced Aging Rat. Jin

Young Lee and Bae Jin Ha*.

Department of Bioscience and Bzotechnolog College of Engineering, Silla

University, SAN 1-1, Gwaebop-Dong, Sasang-Gu, Busan 617-736, Korea, 'Department of Biochemistry, College
of Medicine, Inje University, 633-165, Gaegum-Dong, Busanjin-Gu, Busan 614-735, Korea — The ovarian
hormone-deficiency induced ovariectomy rat is widely used as an aging model due to its practicality,
convenience, and cost effectiveness. The surgically ovariectomized rat induces reactive oxygen species
(ROS) generation like aging phenomena. Free oxygen radicals have been proposed as important
causative agents of aging. The purpose of this study was to investigate the effect of chondroitin
sulfate (CS) to prevent ovariectomy (OVX)-induced oxidative stress. The OVX rats were given in-
traperitoneally CS at doses of 100 mg/kg and 200 mg/kg daily for fifteen weeks. Malondialdehyde
(MDA) levels were determined as well as the activities of superoxide dismutase (SOD), catalase
(CAT), reduced-glutathione (GSH), oxidized-glutathione (GSSG), glutathione peroxidase (GPx) in the
liver. The liver antioxidative enzyme activity was elevated while MDA concentration decreased in
all CS treated animals. The results demonstrated that CS reduced oxidative stress in a dose de-
pendent manner. These results suggest that CS might be a useful candidate for antioxidative reagent.
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2 A4t 02M K-phosphate bufferS 672 pl, ImM
xanthine 100 pl, 1% sodium deoxychlorate (DOC) 30 i, 0.2
mM cytochrome C 150 pl& ¥ 3 sample 5 ulg 4& ¥,
xanthine oxidase ¢94< 10 ulg 23, 550 nM| A9} &3
= ZAAE 2% 5 F33Ah Sampled] AARAHEE @
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AN 1% 30z B FE 24T 2AALT.
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Jenway 6200)Z Ex.350/Em.42014 Z A3t Rt
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g7 54 7)(Fluorimeter) & sample A=l 200 pigk NEM
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Ex.350/Em.4200) &} 2734t}

2EH E GPxel WHET
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H,0 360 pl, GSSH-reductase 20 ul, sample 10 pl& &338
o Ao 157 w8 3 2 mMe] HO; 100 plE 7hs) &
41L& % 340 nmol A 183027 F345 74 342 s
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Table 1. Effect of CS on AST and ALT

. R AST ALT
Experimental group ns - -
unit/ ml unit/ml
Sham 7 48611331 30.45+2.85
OovX 7 102381426  29.05+3.07
OVX +CS100 7 79281378 34.21+389°
OVX + 5200 7 66721487 33.8+£297°

All values are meantS.D.

Sham : Normal Centrol.

OVX: Ovariectomy control.

OVX + 5100 : Ovariectomy + chondroitin sulfate (100 mg/kg
body weight, ip.}.

OVX + C5200 : Ovariectomy + chondroitin sulfate (200 mg/kg
body weight, ip.).

Significantly different from the value of OVX group at
*p<0.01.

n* is the number of experimental rats.
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Table 2. Effect of CS on lipid peroxidation in ovariectomy
induced rat liver homogenates

MDA contents in the

. Increase
liver homogenate

Experimental ot

Group (nmol/mg protein) (% of Sham)
Sham 7 6.32+0.53 100
OovX 7 9.10+1.56 144
OVX+(C5100 7 7.191+0.49° 113
OVX+CS5200 7 6.72+0.71° 106

All values are mean*S.D.

Sham : Normal Control.

OVX: Ovariectomy control.

OVX + (5100 : Ovariectomy + chondroitin sulfate (100 mg/kg
body weight, ip.).

OVX + 5200 : Ovariectomy + chondroitin sulfate (200 mg/kg
body weight, i.p.).

Significantly different from the value of OVX group at *p<
0.01.

n* is the number of experimental rats.
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o). 2RA& disulfide bonddl 9s)A AAE =AY tri-
peptidec] oj3jA A€ Fe(GSH)S} +Hahe e (GSSG)
AbolZ £83ht} GSSG= NADPHE A£-3t+ flavoprotein
¢l glutathione reductasec] ¢j3jAl GSHZ #HHt}. glu-
A A HES
oxide9} organic peroxide$} ¢ ¥
A Fag 48s
glutathione peroxidase+ selenium (Se)gA}of
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Hggto 2 M S5
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Table 3. Effect of CS on superoxide dismutase and catalase
activities in ovariectomy-induced rat liver homo-

genate
Experimental ot SOD CAT
group U/mg protein U/mg protein
Sham 7 3541%11.60 415,61£24.20
OvX 7 0.1630.01 317.03+0.01
OVX +CS100 7 2.95+0.81° 376.31+119.69"
OVX+CS200 7 317+1.63° 392.174104 89°

All values are mean=S.D.

Sham : Normal Control.

OVX: Ovariectomy control.

OVX + CS100 : Ovariectomy + chondroitin sulfate (100 mg/kg
body weight, i.p.).

OVX + CS200 : Ovariectomy + chondroitin sulfate (200 mg/kg
body weight, i.p.).

Significantly different from the value of OVX group at *p<
0.05.

n* is the number of experimental rats.
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Table 4. Effect of CS on GSH, GSSG, GSH + GSSG contents, and GSH/(GSH + GSSG) values in ovariectomy-induced rat liver

homogenates
i . GSH GSSG GSH + GSSG GSH
Experimental group n - - -
nmol/mg protein nmol/mg protein nmol/mg protein GSH+GSSG
Sham 7 23.25+0.01 2841048 26.09+0.25 0.89
OovX 7 18.19+1.29 3411032 21.6+0.81 084
OVX + CS100 7 20.58+353° 3.12+0.01° 23.71+£1.77 0.87
OVX + C5200 7 22.99+1.10° 3.05+0.14° 26.0410.62 1.15

All values are meantS.D.
Sham : Normal Control.
OVX: Ovariectomy control.

OVX + CS100 : Ovariectomy + chondroitin sulfate (100 mg/kg body weight, ip.).
OVX + (5200 : Ovariectomy + chondroitin sulfate (200 mg/kg body weight, i.p.).

Significantly different from the value of OVX group at *p<0.01.

n* is the number of experimental rats.

Table 5. Effect of C5 on GSH-peroxidase value in ovariec-
tomy-induced rat liver homogenates

Experimental group n* CPx
U/mg protein
Sham 7 162.3+11.79
OvVX 7 136.09£6.13
OVX + 5100 7 143.74+10.18°
OVX + C5200 7 159.44+10.26°

All values are mean+S.D.

Sham : Normal Control.

OVX: Ovariectomy control.

OVX + (S100 : Ovariectomy + chondroitin sulfate (100 mg/kg
body weight, i.p.}.

OVX + (8200 : Ovariectomy + chondroitin sulfate (200 mg/kg
body weight, ip.).

Significantly different from the value of OVX group at *p< 0.0
n* is the number of experimental rats.
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