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Abstraet — Helicobacter pylori (H. pyroli) infection is associated with type B gastritis, peptic uler disease, and gastric cancer.
The vacuolation of cells induced by H. pylori is thought to be essential for the initiation and maintenance of gastric infection.
The roles of H. pylori cytotoxin, urease, and ammonia in the vacuolation of HeLa cells were determined. H. pylori toxin
induced vacuolation of HeLa cells. Korean and Japanese radishes significantly prevented the vacuolation of HeLa cells induced
by H. pylori toxin. The urease activity in vacuolated cells was also decreased with Korean and Japanese radishes. H. pylori
toxin-induced vacuolation was inhibited by vacuolar type ATPase inhibitors (bafilomycin and N-ethylmaleimide). However, fur-
ther investigation is required to determine the mechanisms of radish for the inhibition of vacuole formation of eukaryotic cells

in response to the H. pylori toxin.
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(Vac Ay H&17Fo] °F 120~140 kDI cytotoxin-associated
protein (Cag A)Z 2#A itk ol2jst Z421xte] A4
f3ell el H. pylori 45 F F7E WAAEH Vac A
9} Cag AZ AAISI= T2 type 1 B= cytotoxic T2 H
F3IL, Vac A 9 Cag AZ AR &= S type T &
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Alef —RPMI 1640 medium, dimethylsulfoxide (DMSO),
neutral red, 99% ethyl alcohol anhydrous, urea, phenol
red, proteinase K, bovine serum albumin (BSA), carbol
fuchsin, bafilomycin, ouabain, N-ethylmaleimide,
omeprazole, ammonium sulfate= Sigma (St. Louis, MO,
USA)IA, bacto agar, brucella broth'= Difco (Detroit, MI,
USA)l A, fetal bovine serum (FBS)-< Jeil Biotechnology
Institute (Daegu, Korea)?] A& ARSIt} 7]} Ak
Al wl S " B AR )t AMEET

AME =M - F-5 Aol o} F5E WEL olF 4°C
ol 4,000 rppm 10302 YA E)3te] F2ole .
o]Z o] #A)(Watman No.1)E AR&8le] &9lodztsla o
AL TA] 8,000 rpmelA 2087 ANEE T T S5
S FAARE H Al ARttt BE 22k 4°C
A gatglon, A3 AR ool membrane filter
(0.22 um, Whatman. Germany)Z A3} o]z} @3}
Ak

MZEHYQF — gh=A] 223 (KCLB, Al-2)ellA] Fofih
HYAIE KATO I H AFa74F-UAE HeLaZ 10% FBS
9} penicillin G (25 unit/ml), streptomycin (0.25 ug/mily°l
Z3he RPMI 16408 Wit o 2 3t €O, w71 (5%
CO,, 37°ClA wieksIsitt. o] MZe AR A 7)1
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H (-150°C)0l] ®E8) F_ATH7F 722 passage HEE 7K
ANZE A3l AR-sFATt

H. pylori Wi — H. pylori 60190 (ATCC 49503y ATCC
ol M TASIA Y. H pylori& 10% FBSS} vancomycin (10
ng/ml), colistin (300 unit/ml)=} amphotericin B (2.5 pg/
ml)e] A7 brucella broth SR FE-8 37°C
10% CO, 27\ wieste] Had HeoE +AE Fot
gl o] g3t th. IA Ao A AL H. pyloriE 10%
EBS7F 744 brucella broth Wi =)ol HF8}a, EF7F2
(10% CO,, 5% 0,, 85% N,)Z ZH ¥ jar (microaerobic
environment, Difco, USAYE ARg-3led 37°C, 120 rpm 271
off Al Hfjste] Aol ol-&atct 2 AF o ARE-E S
aggao g oA Tkt FelE #EEIL oxidase,
catalase 2 urease FA Y-S SABHA AEE B3

H. pylori toxin M/Z — H. pylori toxin A &+ Leunk
599 whge gstel AAslh & GAMANA 72
A7r vFBle) A& H. pyloriZ 16,000 x gollA 208 F2F
AR H FFAL Fshn A5 DY e
100% 33} ammonium sulfate® ©] -8 3} AT},
16,000 x goll A 15% Bt ddgste] 4 A&
phosphate-buffered saline (PBS)2.2 H-f-A1# dialysis
membrane (molecularporous membrane, m.w. cutoff 12,000
~14,000)0.2 FA18L7 0.2 um=z ) ZH(Gelman, USA)3H]
~70°Cel] Bsie] Ahgsisint,
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o] microplate reader (Molecular Devices, Sunnyvale, CA,
USAYZ o|-&3lo 540 nmollA F85E8 Akt
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H. pylori 40 2|st 3Z&M — H. pylori toxing ]
gt HeLa AlZ+ neutral red dyeZ 23l toxin®) F%7}
S5 85 S/ HFg. 1). Z8Y H. pylori
toxin Yo} 2l SIMAIA 2] sk HeLaM ENA & 44}
314A)Z] toxin #2)12T} neutral red uptakeZ} B @A 23
HATHFig. 1). AHolt 28] H4A7] toxin®Z 2|3 Al
EE dr oz B3P cell culture wellsel] 225 A3
o] 7t Z4ad Aoz AAFU)
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Fig. 1. Induction of HeLa cells neutral red uptake by H. pylori
toxin. Data shown are mean values with bars indicating the SD
of the mean (n=3).
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Fig. 2. Effect of Korean and Japanese radishes on HeLa cells
neutral red uptake induced by H. pylori toxin. The values are
mean =SD (n=3). *p<0.05, **p<0.01, **p<0.005 as
compared to control.
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3t FEEAE v JEHo2 Atk a3E e
' = 2 mg/ml, 5 mg/ml#} 10 mg/mlolA =
BAFSZ 5o (p <0017 p<0.005) Je dAEAE &
243t 4= 9)9lom | E3| T 10 mg/ml F=oN4E bafilomycin
I Al e JAEHE HAFUT(Fig. 2). Y& F= 4
Holl AHeS BE FxoA FEIA JAEA ARt
g FRUE AN EHAT} 26~47% A SF AT
ATPase XMaliM7t SZ&Mol| 0|Xl= Y& - H pylori
toxin®l] &8 FEE AE =] vFAFAQ o] & (on
transport)l] 2J3 BAE 75l 3™ ATPase ASIAIE
o] FXF) vXe YT AHEUT. 2 A vacuolar
ATPase A 3] Al (bafilomycin®} N-ethylmaleimide)”} H.
pylori toxindl] 2]3F FEFP AL A8} 2.1, bafilomycin
o] N-ethylmaleimide® T} 2 Al &347} o] EUct. a2t
Na'-K" ATPase A3 A2 ouabain?} H'-K* ATPase A3} #]
TEFAF I

-

Q1 omeprazole H. pylori toxinoll £Jgk
U X]A] 2 TH(Table I). .

H. pyrolR| urease®d &8 - H. pylori toxin®] 5323
“do] urease BT FAT J=AE ERIE17] A8 toxin
9] urease 84S =43 A}, H. pylori toxin® E408A
©] 1.34 nmol NH,/min/mg protein®|™ (10 mg/ml) *]Z]
A} 0.2 nmol NH/min/mg protein®2 Z+aslo] 484 A
et AAERY. B F& urease AL AAISIH L.
U g FEThe oA g3} WokthFg. 3).
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H. pylori 3FE2] 50~60%7} in vitroo|X AE ZEZA
< f=3to) YUY T8 H pyloriol ZH9E A1
9} et du ¥t BAEReH H pylori®] &
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Table 1. Inhibition of H. pylori toxin-induced vacuolation by
ATPase inhibitors

Predominant -
Inhibitor class of ATPase Concentration Inh?;}t)lon
inhibited
Bafilomycin Vacuolar type 25 M 75+5
50 nM 83+9
-Ethylmaleimide 50 uM 689
?I’\IEE\/I}), e Vacuolar type IOOL:LI\A 80+9
100 uM 80+9
Ouabain Na"-K" type 100 uM 1£0.1
200 uM 703
Omeprazole H"-K" type 100 uM 0
200 uM 0
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Fig. 3. Effect of Korean and Japanese radishes on urease
activity of H. pylori toxin-treated HeLa cells. The values are
mean = SD(n=3). *p <005, *¥*p<001, ***p<0.005 as
compared to control.
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A&y, ol olvle F7F M| FEFA ] Fgko] Urk
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