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Effects of CHP,H.0, and
Antioxidants on Contents of NO, H0,
Carbonyl and malondialdehyde of
Cultured Hepatoma Cells in NO
Different Phases of Cell Cycle
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ABSTRACT BACKGROUND & AIM To study isolatel and combined effects of the organic oxidant cumene
hydroperoxide (CHP), the inorganic oxidant H,0, and several antioxidants, on nitric oxide (NO) contents, total carbonyl
and malondialdehyde (MDA) of hepatoma cells in different phases of cell cycle. MATERIALS AND METHODS Hepatoma
cells H299(1 x 10°%/ ml) were synchronized, and then divided into eight groups: the control group(DMSO), CHP
(50 pmol/ml), H0,(50 tmol/ml), CHP + H,0, (oxidant componds: Hi0, of 50 #mol/ml plus CHP of 50 tmol/ml),
Vit A(10 #mol/ ml), Vit E (10 tmol/ ml), NasSeO; (50 nmol/ ml), AO(antioxidant compounds of Vit A + Vit E +
NasSeO; , among them: Vit A and Vit E were 5 ttmol/ ml each, NasSeO; was 25 nmol/ml) . They were separately
added to cultured cells at Gi, S, G, and M phase of the cell cycle. The cell contents of NO, total carbonyl
(T-carbonyl) and MDA were determined. RESULTS The cell cycle showed better synchronization. The synchronized cells
in G, phase was 86% , in S phase was 78% ,and in Go/M phase was 61% . We found that NO of cells stimulated by
oxidant componds (CHP and H,0,) at G, phase were significantly increased (P < 0.05) while they were inhibited by Vit
A (P<0.05) . The oxidant componds (CHP and H,0,) had stimulatory function, and Vit A Vit E NasSeO; had
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obvious inhibitory effects on T-carbony contents throughout the whole cell cycle (P <0.05) . The levels of MDA in
synchronized cultured cells were elevated by H)0, at G/ M phase, and were decreased by antioxidant compounds Vit
A + Vit E + NaSeO; at G, phase (P <0.05) . CONCLUSION After synchronization, the actions of organic oxidant,
inorganic oxidant, and the tested antioxidants varied according to the different phases in the tumor cell cycles. Hepatoma
cells in G, phase were sensitive to oxidant compounds (CHP and H,0,) and Vit A on the oxidative injury NO level.
The cellular oxidative injury marker MDA contents in hepatoma cells in G, phase were significantly altered by H:0, and
antioxidant compounds (Vit A + Vit E + NasSeOs) .

KEY WORDS free radicals; antioxidants; cell circle; modulation
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(NO) (MDA ) 0.15 mmol/L 0.6 ml 0.4 ml
4% NaOH 0.1 ml 60 min 12 000 g
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Se 0.78+0.14  0.48+0.08" 78+ 0.11*  0.91+0.06*
AO 2.26+0.38 1.84+0.33" .35+0.31° 1.61+0.29
Compared with control, "P < 0.05 compared with C + H group,
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Table 1 The effects of chemicals on NO of cells in different phases

Group G S G, M

Control  0.21 +0.031 0.25+0.026 0.24+0.021 0.24+0.025

CHP  0.25+0.026 0.23+£0.027 0.27+0.038 0.23+0.018

H.0, 0.24+0.043 0.28 +£0.038 0.24+0.030 0.19+0.029" l4-51

C+H 0.27+0.025 0.27+0.019 0.25+0.019 0.25+0.020

VitA  0.08+0.012° 0.24+0.022 0.23+0.025 0.24+0.019

VitE  0.24+0.013 0.24+0.017 0.25+0.013  0.15+0.015*

Se 0.23+0.035 0.23+0.032 0.23+0.021 0.24+0.022

AO 0.23+0.021 0.25+0.026  0.25+0.027 0.24+0.018

Compared with control, “P < 0.05 compared with C + H group,
"P <0.05 compared with AO group, ‘P <0.05. (NO)
R ( T-carbonyl ) (MDA)

Table 2 The effects of chemicals on T-carbonyl of cells in different G S G2 M
phases CHP  HQO,
Loy L S G il Vit A Vit E Se

Control  2.12+0.22 1.13+£0.17 1.82+0.19 1.47+0.16

CHP 3.48+0.38" 1.74+0.20"  2.26+0.34" 2.70+0.39"

H.0, 1.04+0.16" 1.39+0.11" 2.26+0.12" 1.91£0.12"

C+H 3.57+0.45 3.35+0.39" 2.96+0.26" 1.92+0.30°

VitA 1.30+0.27° 1.00+ 0.2 1.35+0.27° 0.65+0.11* (NOS)

VItE  1.00+0.17°  1.04%0.13  1.35+0.13  1.39%0.25 NOS I NO

0
1

"P <0.05 compared with AO group, “P <0.05. (CHP + H,0,) G,
3 MDA NO Vit A
Table 3 The effects of chemicals on MDA of cells in different phases (P <0. 05) ( 1) G,
Group Gy S G, M

Control  1.54+0.34 1.85+£0.22 2.02+£0.42

CHP 1.67+0.45 1.38+0.36" 2.68+0.47°

H,0, 3.34+0.52" 2.44+0.27 8.44+0.58" L13+0.34

C+H 1.26x0.44 3.57+0.54 6.76+0.58" .09+0.53
2
1
1
1

1.49+0.37
1
3
3
VitA  3.08+0.41" .44£0.20 1.34+0.32 1.66+0.45
1
1
1
C

.59+ 0.36"

VitE  1.65+0.33 .56+0.39 (RCO)
Se 1.21+0.36 95+£0.23 (71
A0 1.00+0.24 .37+0.21

.28+0.38 1.94+0.29
.47+0.43 2.41+0.31°
.45+ 0.28 1.29+0.20"

(CHP+H0, G,~M

Compared with control, “P < 0.05 compared with + H group,
"P <0.05 compared with AO group, P <0.05.
(P<0.05) Vit A Vit E Se
3
(cell cycle) (P<0.05,Vit A S Vi E S M )
4 G 1 ) S(DNA ( 2
) Gaof 2 ) M( ) (Vit A+ Vit E +Se)
G2
( )
(MDA)
MDA
81
2 H.0, (CHP+ H0,) G/M
MDA (P<0.05)
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