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An Exploration of the Biomarker Related with
Antioxidant System: Total Oxidant Scavenging Capacity (TOSC)
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[ABSTRACT] BACKGROUND & AIM: The characteristic and application of TOSC which is a biomarker related with
antioxidant system were explored and compared with GSH, a general indicator of oxidative stress. MATERIAL &
METHODS: The NIH mice were divided randomly into groups, which were oral perfused by 0 mg/kg (saline control
group) and 6.25, 12.5, 25 and 50 mg/ kg paraquat (PQ) respectively. After exposure for 24, 48, 72 hours,
TOSC values of livers, brains, hearts, kidneys and lungs of mice were measured. Correspondingly GSH of livers
was determined at the same time. RESULTS: After scheduled exposure time for PQ, the levels of TOSC/mg protein
in all experimental groups showed a faint decrease. However, the amount of liver GSH reduced obviously. CON
CLUSION: TOSC was an integrated biomarker, which reflected actual status of organism’s antioxidant system. Nev-
ertheless, when showed the early damage of the oxidant, TOSC was less sensitive than GSH.

[KEY WORDS] oxidative damage; TOSC; GSH; biomarker; mice

TOSC % (Total oxyradical scavenging capacity) A&  Wrad 7 A AR AHI0T, PRI 1388 T B h — Fofr 2 B2
— AR IHAR A DGR R TR, R BESHOET AR Ul I8 ) AR I IR (GSH)
I ZAR IR ISR FR AN LE . ERELR & S MR AT AEALEN Al 3 4 M B # DX 7 (AR T e AT AR TS
5 H LSS YT R AT I HTEACRE DT, T PRSI (ROS) AR, DT 4123 GSH Y ZK-FA
LA i e R S A 7 0 2R 8 1) S B LK O E ) D DR SIS 0 SO0t A= 0 ) S AR B3 0 i o T )2

ek HA: 2004 - 03 - 03; &7 HA: 2004 - 05- 02

HEEWH: HxRHRREIEE T (No. 30270257)

fEZ WA TS (1979 - ), L, WL N, A0, B0 1) BREE d 4%
* WIEHE : Tel: 0571 - 87217056, E - mail: xulihong@zju. edu.cn,



264 o TEAR AR - R

N o HLA (paraquat, PQ ) A2 AV R — i s A4 Bk
A, e A BRI P A AR SRR N, AR K
G TS (ROS) T I FL B W 1 22 Fh T 4 i
BO™ A B U8, PRI 2 23 B IXE AT 4R
AT AT AH ORI 5T IR R A REAG AR A 2 . AR BE
FUALL R A R i A A 1) /N RO, o
B/ S AN L SZ BN AR ) TOSC AE, [R5 &5 K
JUE2S HF 1K) GSH 7% & .l EL %% TOSC 7K T 1 A8 16 Fl
GSH 5 IR, % TOSC XM P ie JyAH A9
b ) ) R FH PEREAT BRI RO PEAT

1 MRS
1.1 W5

H A (paraquat, PQ) > Sigma 2 F] 77 it s 4- F i ik
-2- ] P ( a-keto-y-methiolbutyricacid, KMBA) , Sigma 2
Al 2, 27 - AR - B (2- BRERIA ) —#R R AR (2,2
-azobis ( 2-amidinoprpane) dihydrochlride, ABAP) , Wako 2
A7 b A SRR AR IR R Y 3l
i (>99.999 %) PG A E (BSA), Ll iiiiiL
A SRS s 5, 57 ARARXL -2- AR R
(DTNB), Fluka 2 7] 77 i s HABIR AL 0 43 #r 2k

1.2 {4

533 GC-14BTFD S AH (1% 1%, Bio-TEK Synergy
HT E§FR1%, Microfuge R 511 BS.L ML, DKZ - 2 A HL#4
(ERCETS 7Y
1.3 SR LR E

NIH BEPEAN B, #24KH (25~ 27 o) B4, L
SCHRHRTE PQ X SE46 /N LDso= (35~ 55) mg/ kg N
22 102,81 i 0 mg/ kg (ZEHLER KO HRAT) © 6. 25+
12.5.25 F1 50 mg/kg 3% 541, 40 9 H, DU 4
77 AN Ge i, DLSME I FIVRALFE . B45F 24, 48 72 h &
73 I BURE o
1.4 AEWIFE IR %

WOZARSWIIT S i o0 B S B AT 28, F STE 28
M (75 0.25 mol/ L. sucrose, 10 mmol/ L. Tris-HCI, 1
mmol/ L. EDTA-Na, pH 7.4) W& )3 (MR L& b Il
1:10, HF B oy Bli1:20), 10 000 g 4 CE
Ly 20 min, B EIE WA -

1.5  TOSC M5E Js 3 J2 0 3R

JREE: M4 Winston 55 A UHRIE , ABAP 7E i1 #4
AR AR A 2L, 1T KMBA 75 H B 2E/EH] T Al 4
=t s, A YA ISR, N5 KMBA 3¢
GeadiG Bl S, AL 0@ i = =g . i Joht
AAFIAETE I LM a4k, mT ok S BT I & b A7
TEMIPUAAAG TR &, AT 0 BT 45 3R 4 11 A 52 4%

00491 F16%

L

TOSC M THE A N: TOSC=100- ( [ SA/ |
CA) x 100

At [ SA, [ CA 5l RES (A A In$isa L 7))
OO (CTEAMIMPTERA ) SO R Geh 7= A 1) L0
(LA THRRE TR ) o U S P RE I, [ SA= |
CA, TOSC = 0: HHEMPUAALRE IR SR I, | SA T
0, TOSC #2311 100-

PR AE 20 ml AN 23 M 0.2 mmol/ L
1) KMBA(H 0.1 mol/ L pH 7.4 [FIRFERZE ML &)
0.8 ml, F3EW 0.1 ml, BEESES, H 1 ml A48
HAN 0.2 mol/L [ ABAP 0.1 ml, 35 C/K#HR% 1 h
Jis 1 ml SR EEREZRAME 0.6 ml T BT
R, AR i A0 Tose, AR B sk
TOSC/mg-

RS IEH 5 % GDX-502, chromsorb 7S
FE 80 ~ 100 H » BEFIAE 2 m x 3 mm, R %% : S0 KNG 25
TACKT I #S, AEFELEE 60 °C, MEFEZSILAL 150 °C, &
MFALSE 200 °C» HTNL(99.999 %) 75 kPas itik:
35 ml/ min, EWIHE: 50 ml/ min, FAIIE: 500
ml/mino
1.6 HEWRENE

FRHE Lowry YA & & WAL, LRI B G
(BSA) TENFRME. & FF & 1 S P4 A B8 ) B i DA
TOSC/mg & 14 HLA7 ELER
1.7 RS IEH IR (GSH) 75 & (1l &

JEE: DTNB BE#E — SH ZEPIA I, = A5 58 7+
2- ML -5 SRAERH R . B SE S0 ALK R ] 15 1 52 3
o, FERT WO 412 nm 3K A O, o) T E B
Ho

Beutler "0 Ry & 0 B8 BUB 128, H] 4 <C
AR R ER KRR, SRARIR /K Ay, AR, 42412 5 %K
SR 1 1029985 000 g,4 °C R ED 15 min, 1l
R EIEWRA o RNVAR R AR BIEW 30 1L,
0.1 mol/ L BEMRZZ MK (pH 8.3) 150 1L, DTNB ik 7l
(0.04 %, H 1 %FrEREIELE) 30 1L, %), 5 min
W, 500 nm PEAAEBOGE . 45 0.01 rg/mg 4
AT LRI AT
1.8 vl ibst

BB A5y ) 5 o R AE L, B 4 R
Dunnett-¢ 1575

2 4 B
2.1 AFIPEERAE PQ GL &5 AN[H I i) )5 i B Hrs th g
71 (TOSC/mg £ [1) I 7Z 4 1 00



B WSS HOCHUSH IS T0SC B GSH S SRR RO e26st
Wi 1 GSH 7K ¥ 7 7 Bt e 4 e 1 16 48 1) S 3 1)
y I Ty 3, 50 IRURT LKA AT 25220 . $Erb L5 24
o b R b I A 5B T %
U -
h | R s it R
' | LB JRLE SRR (TOSC) $5BRA Winston T
’ e 1998 4F Bk, D FLAR I i 3, SN R, TATRE A, T
BLPESF LGk o2 TS IO R, 2B % [ Yy
| SRR IR, B HHZESUL A S TOSC (178
o PR e 73 5o 2 R 43 105180, (R
i J R P50 8050 1 0 WA JE . L
d.u EE Camus L H1 Regoli F 4 A3 (A 50 & 3t i 0) 22 Filr it
i ;%g VEAES RPN TOSC WA AP HT A e TOSC BAR T
. I8 R SR BB, 1% e %5 ROS IMFESH, B
. 1 WAL AL R R, e
F S 2 a0 2,
; PQ IR WU AL 47, —FBRALILH. &
2 i 1 4 7 20— R AR S e 7 B
& PE 1 EIHEA OH + , WA 6 S ok 48 A S R 7, 35

raT =i Fanee= ki+ [H

o1 NSNS AE PQ Y5 AN [F] B ) 1) TOSC/mg 25 17148 1h 15 it
($f7: TOSC/mg &1, “P<0.05, “ "P <0.01)

Figure 1 The variety of TOSC/mg protein in PQ-treated mice or-
gans after exposure for different time (unit: TOSC/mg protein,
P<0.05," "P<0.01)
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Figure 2 The variety of GSH in PQ-+treated mice livers after expo-
sure for different time. (unit: pg/100 mg, P <0.05, " "P <0.01)
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