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Injury effect of hydrogen peroxide on mitochondria of intestinal epithelial cells in vitro
LI Jianrming, CAI Qiann ZHOU Hong XIAO Guangxia (Institute of Bum Research, Southwest Hospital, Third Military Medical University, Chongqing
400038, China)

Abstract: Objective  To study the wle of hydragen perxide in the pathogeness of the mitochondria in cultured intestinal epithelial cell line
SW-480. Methods  Cultured intestinal epithelial cells were treated with hydwogen peroxide at different concentrations. The cell morphology and the
mitochondial ultrastructure were observed with invert and transmission electron microscopy respectively. MT'T assay was used to measure mitochondnial
function. The apoptosis of SW-480 cells was determined with DNA gel electrophoresis and Annexin- V and Pl double-stained flow cytometry. The Re-
lease of cytochrome ¢ from the mitochondria was detected with immunohistochemistry. Results — Hydwgen peroxide of 400 “mol L gradually caused
reversible changes on mitochodial functions of the cells but for the cells treated with 4 mmol /L hydwogen peroxide, the changes were irreversible and
became more serious with the increase of agent dose. The mitochondria were vacuolated and their cristae were swollen in a dose-dependent manner
under microscope. Hydragen peroxide led to the apoptosis of SW-480 cells and the release of cytochrome c in the early stage of treatment. Conclu-
sion  Hydwgen perxide causes distinct injuries on the intestinal epithelial cell mitochondria, whose stucture and functions are closely correlated
with cell apoptosis.

Key words: apoptosis; hydrogen peroxide; mitochondrig cytochrome ¢

(Hy done)37 “C 5% @0, . ,

1.2 fapp 432 Ba 4
4 mmol/l, 400.200.100 50 mol/L

’ o
1.3.6.12 24 h
- 1.3 wHaIR
b .
1.4 #mfa & 4k DNA Bf 2169 M) =
1 [
1.1 A L mp sm ik (SW-480) 1.5 R mie A4
ATCC, 10% ( Hyclone) RPMI11640 Annexin V PI (Roche)
10 000 ,
“ 973 )(G1999054202) , .
1970— ), . . . 1.6 @mphe & c &% 5 s A
) , 10 .
: (023)68754148— 8026 . . ,  PBS , 10%
, . (023)68752266; E-mail: zhath64 @mail. mmu. can. cn 30 min 1:100

- 200104-06; . 2001-11-08 c (Genzyme)4, C , PBS ,



2 . 143

LG . 1.9 “itsae
s s s s s s P x*ts s studenf s ¢
1.7 MTT# % : . w
5 000 96 .
37 ‘G5y% @, .
. PBS RPM 11640 2
2 ttg fml MTT(Sigma)37 C lh , 570 2.1 BEIMETAR

nm

1.8 SRR E0E L

’

, 2.2 ZAEREARGEN T

RPM11640 1 #mol /L. Rhodamine 123 (Molec- 400 Fmol /L 3h
ular probe) 37 C 30 min, Rhodamine 123 , . 4 mmol LL
(Leica) , s
3 s 1
1 SW-480 MTT (Dgys x £5)
Tab 1 Absorbance dose of the cells treated with hydrogen peroxide at different concentrations by using MTT at a wavelength of 570 nm (Ds¢, X =)
Group 1h 3h 6 h 12h 24h
Control 1.971 £0. 101 1.99610.013 1.86740.008 2. 087=£0. 126 2. 189£0. 178
4 mmol L. 0.864£0.116 * 0.756 £0.023 * 0.612+0.006 " 0. 518+0. 035 * 0.373£0. 43 *
400 #mol /L. 1. 588 £-0. 005 1.27740.300 1.778=£0. 098 1. 599-£0. 214 1. 899=£0. 031
200 #mol /L, 1. 626 0. 262 1.914 0. 046 1.941£0.032 1. 787£0. 033 1. 962=£0. 149
100 mol /L 1. 683 £-0. 070 1.973 £0. 048 1.933£0.09%4 1. 901=£0. 097 2. 07940. 081
50 tmol £ 1.865 0. 122 1.974 £0. 080 2.07740.077 1. 876=£0. 053 1. 9227£0. 048

*, P<0.05vs ontrol
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A: 400 Umol/L H,0,-treated cells; B: 4 mmol/LHZOZ*treated cells; C: Control cells
1 SW-480 (TEMX 4 000)
Fig1 Effects of hydrogen peroxide on mitochondrial ultrastructure of SW-480 cells (TEM X 4 000)
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Fig 2 Apoptosis of SW-480 cells induced by hydrogen per oxide
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A: 4002mol /L, Hy0,-treated celk (30 min); B: 4 rrnnol/LHQOftreated cells (30 min); C; Contmol cells
5 SW-480 ¢ (S-PX 400)
Fig 5 Effects of hydrogen peroxide on cytochrome c released from SW-480 cells (SPX 400
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