[(MEFRERME 135 1996]

b rERERREEHRICE TS IS IVOHEEER
—ANLF XD FF—EOFBICRITTRE—

oW R, A K T @ MRS, % K K
TUES RS AR R R e * 1

Heme oxygenase-1 Induction by Exposure to Various Metal Ions: Studies on Interac-

tions of Minerals by Using a Human Intestinal Cell Culture System
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Research Institute for Food Science, Kyoto University

Cells respond to metabolic perturbations by inducing specific stress proteins. Exposure of mammalian
cells to oxidative stress induces heme oxygenase, the rate-limiting enzyme in heme degradation. The in-
duction of heme oxygenase-1 has been hypothesized to represent a cellular antioxidant defense mechan-
ism. The objectives of this study were to characterize the interaction of minerals in human intestinal
epithelial cells (Caco-2 cell line) and to explain the mechanism of heme oxygenase-1 induction by oxida-
tive stress. The induction levels of heme oxygenase-1 depended on chemical forms of iron (hemin > Fe
(I) > Fe (III) NTA) in Caco-2. As opposed to hemin, Cu (II) is a weak inducer of heme oxygenase-1. In-
duction levels of heme oxygenase-1 when Cu (II) coexisted with hemin in the medium was same as when
hemin only existed. Although both hemin and arsenate are strong inducers of heme oxygenase-1, the in-
duction level of heme oxygenase-1 when arsenate coexisted- with hemin was lower than when hemin or
arsenate solely existed. These coexistences of minerals required a lot of time to induce a maximum level
of heme oxygenase-1. Although it did not reveal whether generation of hydrogen peroxide by exposure to
various minerals in Caco-2 cells initiated to induce heme oxygenase-1, it was demonstrated that hyd-
rogen peroxide remarkably induced heme oxygenase-1. These results suggest dietary minerals affected

the mechanism of heme oxygenase-1 induction in intestinal epithelial cells.
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BO—BE L TRBEINDE LI R o7, T2, 32kDDA LAY 328 (HSP32) #SHO & [F—
OWETH Y, FHEMD HO-1 EHEEID HO-2 L\ 2FBEDT A VWA ADHEIET H T EHHL B
ko7 0L HEEDS, BILA ML AOSTFHEEREITT 2720088 L LT HO A9 H &
T3, KWFFEIE, v MEBHERE{LHME (Human Colon Adenocarcinoma cell line ; Caco-2 flifZ)
THWT, IFAINVEETIZBTA2HOOFELHN, BERINED I AT VOMEERZ S U
HO-1 OFEMEA AL I THIE 2B E L,

X B F &
1. #fakssE
Caco-2 il 1%, 10%4-f5)BiM7E, 10mg/1 JELZEH7 X /B, 50,000U/1 =31 ¥, 50mg/1 X b L7
b~ A ¥ %%t DMEM (Dulbecco’s minimal essential medium, K HZASIE) 2 Hvy, 37C, 5% CO,
4% 2= 8 PSR L7, BT S AU B OB RE & 568 LT\ 2 14 H B L 7
AR % BRI L 7Y, '
2. MBBHEORE

RARBEDTO A2 5 800 #M & 722 X D ICKRHBEEA A > (NI v, BB, Bifbs—8k, FERE
FhUT L, BREEETM, EfbaoNv b)) 2L EMERH (Williams’ Medium E, K H A #13%)
T, MR % 12ERREEE Lz, ~ 3 ik, DMSO (B#iF0.2%) 18 L, EMFBEHICRNL 72, &
b Z8kiE, =PV O PUEEEET M)y 4 (NTA) LOBAK (1:2) 2V, £BEGEIME LB
XKL, V) UEEEER (pH7.4) TUHEHE, BKBEMESLV<H Y 2% T 5 Cell Counting Kit (FI-1L3
RRFEATEY) 2 & 0 MR R E Lz, MigErtid, AMERCcHEmL, £BA 4 v ERmEIc BT

DM E100E Ls#ATR LI,
3. HO-1 EDAIE

BRACREE LT 25 M OEZTESREA 4 V2R L 23T, M3, 6, 9, 12, 15, 18Rz L
2o MEALL MR E LS L CBALER Y2 AS YTy T4 v VOB L L7z, Protein
Assay Kit (Bio-Rad L) % H T v /37 E& %, Laemmli 5 DFEICHELTIZ5%DEY 77 YN
7 IR NEMA 1KRIESDS HY T2 U LT 3 FERKBIZ LY 5 s BhSHLEY, HlT v
P HO-1 7K ) 7 0 — F MR E LRFE L LCRIB S, LA %3 47— ¥REHEICL ) HO-1
TR - #E L7,

4. BREARERBOHE '

BEELKFEEREIX, AIRLVFUVEREICLVHE LR, 254M DEEEA A+ ¥ 205 L7 EI1E
BT, 3, 6, 9, 12BERIREEE L7z, ¥ (A) oA ZEULL, S6EEBEEET (HIL8UWERTE) 2k b,
h2 I 350nm, SEHEWE 460nm 12 BT HMIEWE L7z MIEE T TICHERLEHE TS V2
(B) & L7

BER{LKEERE (#mol/mg) = (A-B)/B X22.5X0.2(umol) / ¥ /37 B & (mg)
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B R2-E B
ERBA A IMEIC50% ML 2SI L UCHFEEL D 5 25 oM R iRIMBE L L TUTOEREZIT -
Tro ACEBRDRL BEA 4 1%, BEDP S ORNENELLZEPHMON TS, HikE LTS
vk, R LTRSS LS TSR VT, HO-l OFEE R HE L. SBRERMDOSA
121, HO-1 i3IBS i horzds, #6404 v OFEMIC L h HO-1 ASEFE#E S iz, ~3 ViR &
D ERIIEMEE AV RMOBAD 3L ETH Y, HO-1 OFEE X, ~3I U >HLE 8 >IEL
ETHTH o7z (Fig. 1), {LHFHREICE 5 CTHO-1 FEOBMMBREL D T EPHLPIT% o720 RIT,
HO-1 DFEPELWAI Y EMD IR T NDOANLFT F 7T —EHFEICHT A EER TR, 3
FEEDIFT M, B & CEWZ HO-1 FEAME SN CTVAHRET Y v ALIEEAL
HO-1 238 SN WIE LS T % AV 7z, TALEE T M) v 48 X OHBALEZMEMIC X 5 HO-1 3%
B3, FREN, AIUHEMICL B HO-1 FEBOMLMEB L U1/8f5TH o7z (Fig. 2)o NIV E
HRLRET U AR HESE D E, AT Y REMTHRMLZBAO HO-1 FHEEBOM /MG ICFEE D
Ml s n (Fig. 2)o EBAF Y IRMEOHO-1 FEE* BBHNICHE L ZS, EBAA V%
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Fig.1 Effects of incubation with irons of several forms on the expression of
hemeoxygenase-1 in Caco-2 cells. Values are mean+SEM for tripricate experiments. N.D.
means not detectable. The values not sharing the same superscript are significantly diffe-

rent at P <0.05.
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Fig.2 Effects of incubation with metal ions on the expression of hemeoxygenase-1 in
Caco-2 cells. Values are mean £SEM for tripricate experiments. N.D. means not detectable.
The values not sharing the same superscript are significantly different at P <0.05.

— 101 —


labo
長方形


(MEEFRERMR H135% 1996]

FRENEIMCRIMU 711, S8 A 4 > OB B4R < 128 B 512 HO-1 FHuE A Bk L
Fro—T5, NI v ERBDEEA A v & A S W /AT, 1SR T HO-1 Sl 3Rk 12 L7 (Fig.
o INLOFRPD, AELLICE > THAZRERA 4 ¥ IHEE LHE, BEMRICBIFo~L%
34 F— CHYICH LT S D OMEMER DTS 5 & L AR S Nz,

K, Ty MLV h R IEEAES T &, BERCIAL A % 2 F — EOEMA LA 5 b
RIBRRAEAFEO LR EAIIMNT 5 & WO WG H 59, FUMBEOERS~LFF 5 F —EHED
STFNCHDTEEMAE RS NDT, MIBICEMILKES B L-5E, HO BB N AT,
TNz, BRRILKFEE, @FA 4 VI THIREEAE 2 - 72720, 0~100 M OEEELKFE &
trhEHCI0 5 IR Lo, RIS CI2BEBIEERE L7z & & 5, WILKFERIC & 5T HO-1 ¢
FEENL (Fig. 4)o MIHEMOME 25 1M OBELAZRIMAR b HO-1 FEEAE I A5H
T 515> T, HO-1 FHBIMET Lz £B A+ VWINC & 5 HO iz, BELAE L &
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Fig.3 Effects of metal ions added to medium on the induction of hemeoxygenase-1 in

Caco-2 cells.
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Fig.4 Effects of incubation with hydrogen peroxide on the expression of
hemeoxygenase-1 in Caco-2 cells. Values are mean+SEM for tripricate experiments. N.D.
means not detectable. The values not sharing the same superscript are significantly diffe-
rent at P <0.05.
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BEDERNY I FNEL TV ENERINL, 22T, &8 A+ Vil i+ 5
BER LK R R 2 RRICHE LS, &BA 4 v OBEICL 2B D >, EBA A Y TNED
M AR E O AR E 2 HIE L, BEA b L A3 5 HO S350 12 817 5 I HEEE o 1%51 % BTk
T HULENH 5B,

50 B X ™
1) Raimo Tenhunen, Hervey S. Marver and Rudi Schmid (1968) Biochemistry 61 : 748
2) Roland Stocker, Yorihiro Yamamoto, Antony F. McDonagh, Alexander N. Glazer and Bruce N. Ames
(1987) Science 235 : 1043
3) Ingrid Cruse and Mahin D. Mains (1988) J.B.C. 263 : 3348
4) Pierre H. Vachon and Jean-Francois Beaulieu (1992) Gastroenterology 103 : 414
5) U.K. Laemmli (1970) Nature 227 . 680
6) Susana F. Lesuy, maria L. Tomaro (1994) Biochem. Biophys. Acta 1223 © 9

— 103 —


labo
長方形




