B o9 3 3 A
Kor. J. Pharmacogn.
33(1): 13 ~ 17 (2002)

Helicobacter pylori

E20] 9

Ojx= Aok

e&al e
g4 2 G AP RATL

Effect of Leweifang on HelLa Cell Vacuolation Induced by
Helicobacter pylori cytotoxin
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Abstract — Helicobacter pylori infection is associated with type B gastritis, peptic ulcer, 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 Hel.a cells were determined. Ammonium chloride augmented the
neutral red uptake induced by H. pylori toxin. Acetohydroxamic acid (AHA) failed to block the neutral red uptake induced by
H. pylori toxin. Leweifang significantly prevented the vacuolation of HeLa cells induced by H. pylori toxin or H. pylori toxin
and ammonium chloride. Further investigation is required to determine the mechanisms of Leweifang for the inhibition of
vacuole formation of eukaryotic cells in response to the H. pylori toxin.
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120~140 kD?] cytotoxin-associated protein(Cag A)°]t}h.?
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Table 1. Composition of LWF
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Taraxaci Herba cum Radix
Salviae Radix

Zedoariae Rhizoma
Angelicae gigantis Radix
Atractylodis Rhizoma alba
Hoelen

Glycyrrhizae Radix
Coptidis Rhizoma
Pinelliae Tuber
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A2} — RPMI 1640 medium, dimethylsulfoxide (DMSO),
neutral red, 99% ethyl alcohol anhydrous, acetohydroxamic
acid (AHA), urea, phenol red, NH,Cl, proteinase K, bovine
serum albumin (BSA), carbol fuchsin, ammonium sulfater=
SigmaA} (St. Louis, MO, USA)9 A, bacto agar, brucella
broth= Difcor} (Detroit, MI, USAYIA, fetal bovine serum
(FBS) Jeil Biotechnology Institute (Daegu, Korea)2] |
< ARSI 718 A9k AXE wjkg 2 EF Aok 7
Hate] ARE-3HT

I F 4°C, 2,500 rpmellX] 1087 AAREEH A
S AESTI A20lA 244]7F WX]|51] membrane
filter (0.22 wm, Whatman. Germany)Z <3l 54 A%
=

MIZHHY — Bh=tA 223 (KCLB, A1 )llA B9 3
AR UM E HeLaZ 10% FBS9} penicillin G (25 unit/
ml), streptomycin (0.25 pg/ml)e] E3HE RPMI 16402 Hl
YYo=z st CO, MF71(5% CO,, 37°C)olA i3t
o o] AlEe A AL Z1AEE(-150°C)ell BEs T
Th7b -2 passage M8 E 717 AEE Aol ALg3Iih

H. pylori W2} — H. pylori 60190(ATCC 49503y ATCC
N U3 H pylori& 10% FBS$} vancomycin (10
pg/ml), colistin (300 unit/ml)=} amphotericin B (2.5 pg/ml)
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o] Z7}E brucella broth S]] HF3ld 37°C9} 10%
CO, Z7A vjgste] Eid WEoE dAE Fol 48
o o] &3ttt AR X B H. pyloriE 10% FBS7}
718 brucella broth BR]ell HE3k2, TR7E(10% CO,,
5% 0O,, 85% N,)Z Z % ¥ jar (microaerobic environment,
Difco, USAYE AH&-31] 37°C, 120 rpm ZZ100A] wjjoFsle
Agol o] 83t} ¥ A3l A8 2 THIMyo R
aggAd 7 g #E3T oxidase, catalase 2
urease YU RIS AEE WYt

H. pylori toxin MIZ= — H. pylori toxin A% Leunk 5
o] WS St AAEI & AR A 7247
vioksled A& H. pylorig 16,000xgollA] 20%: FF D4
gJ3te] AoNE FHolw FFde] dud HEE 100% £
3} ammonium sulfateE ©]-&-3t] HHAIZT. 16,000xgel
A 158 5 dA R st 92 A E-L phosphate-
buffered saline (PBS)2. 2 ¥ A]# dialysis membrane
{(molecularporous membrane, m.w. cutoff 12,000~ 14,000)
0% BAET 02 umE 97 (Gelman, USA)SH] -70°Ce]
wasie] AMESI

HeLaM Zo| TEHM &H - Covers Y neutral red
uptake W o2 A3 S 3T} F, 0.5% neutral red S
0.9% NaCl -§-9of] §3]|A1%) ¥ o 2}X])(Whatman No.1)E
oJZAIA stock BN THETH 0.5% neutral red 2442
Y317 Aol 10% FBS7F 38 RPMI 1640 WA £ 10
vl 34 sled ARE-E T 96-well platedl] 553 Hela Al
Z (1x10° cells/wel)S} A) B2 18X 7F BES-A]7) 3 wh-g-of
S AAT F 100 we] FHBoR 487 AT 150 w
2] 0.2% BSAZ} ¥£3%Hd WZhHE 09% NaCl o2 7}
weltS 22 A& 100 Wi acidified alcohol (0.37% HCI
o] £3% 70% ethanol)E ‘2] microplate reader (Mole-
cular Devices, Sunnyvale, CA, USA)E ©]8-5}4 540 nmell
A FE=E S

H. pylorie| urease &4 &H - Urease /5= Mobley
573} Senior 5'%¢] spectrophotometric urease assay® &
A3tk &, H. pylori toxin 30 ul9} 250 ul2] urea broth
(7 ug of phenol red/mi=} 250 mM urea)e HH8AIA 4%
o] Wslgts 43I

BAEE X2 - 4¥4¥e A+ EFUAE eI
on, A3 3 FAA fold FALS Student's rtestS
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Fig. 1. Induction of HeLa cells peutral red uptake by H. pylori
toxin and potentiation by ammonium chloride of HeLa cells
neutral red uptake induced by H. pylori toxin. Data shown are
mean values with bars indicating the SD of the mean (n=3).
Where a bar is not shown, it was obscured by the symbol
used to indicate the data point.
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(Fig. 1). 212} H. pylori toxinS 108] 34 A)A 2] gk
HeLa A o A& 208t 408) 3)41 217 toxin 2] 2] K.t}
neutral red uptake’} B 2A S = A= (Fig. 1), 108] 3]
A7) oxinl 2 A3 A|ZE dnjdo s AFstE cell
culture wellsol] 213 A xEo] =7} 7HAH Aoz Ay
At ol 100 EAg LEEY toxin Mo &g M=
g7e] At wellol| X 9] Alxze] Ee]3dol] 2J$t neutral
red uptake 71429 AFHE o AZIC}

W3t H. pylori toxin?} ammonium chlorideE $H4| A 2]
Al toxin?Fe] XB]|Hr} AlE2] neutral red uptake’} EA
=3kch(Fig. 1). ©]#3F &2 dye uptake A2 208) 34
A1 toxinelAFE S8 E0] 8oull M oA Hje] &
SAY F AATE 28 B2 toxin T (208] 2 40u)
s]Aellx)9] neutral red uptake’} platcaud S BoERE
9 dye uptake’} FAWES & F AU olH T
neutral red assay®] Aot A3, AvAE T 4
(data not shown)?IX= toxin} ammonium chloride®] EA]
Aglel oa] Fx=H 3ol toxintel o AEc &
Ao =4 vERdS #EE ATk

ololl LWEZ} H. pylori toxin®] Z&A| Lol mjx)&= F&F
of M3lE & 4 AR AHHEITE LWF 100~ 10,000 pg/
ml F=oN4 HeLa A|32ol] F4d0] gIeBRE 0~5,000 ug/
mis Ml3ze] HEetaE W, Fig. 20419} o] LWF= H.
pyloridll 213t TS wrEH o7 Asl= A7)
AATE 53] LWF = 1,000, 2,5003F 5,000 pg/miol =
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Fig. 2. Effect of LWF on HeLa cells neutral red uptake
induced by H. pylori toxin. The values are meantSD (n=3).
*p < 0.05, *¥*p<0.01, ¥*p <0.005 as compared to control.
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Fig. 3. Effect of LWF on the potentiated neutral red uptake by
ammonium chloride in H. pylori toxin-treated Hela cells. The
values are meantSD (n = 3). *p<0.05, **p<0.01, ¥**p<
0.005 as compared to control.
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9} AHA7Z} PR S ZARISITE. H. pylori toxind} 9
o] A urea =L 10mM ureaS A A2 A 27}
toxin?hS- *]2]8k A EXT} B =2 neutral red uptake T4
o] FEWATHFig. 4). 283 MEE H. pylori toxin, urea
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Fig, 4. Effects of urea, urea and AHA, and protease on Hela
cell neutral red uptake induced by H. pylori toxin. Data shown
are mean values with bars indicating the SD of the mean
(n=3). Where a bar is not shown, it was obscured by the
symbol used to indicate the data point. T: toxin, AHA:
acetohydroxamic acid (500 ug/ml), protease: proteinase K
(50 pg/ml at 37°C for 30 min)
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Alzut T3 o] o] 23} FEe] pH gradient 840
o8l FE 2715 FulEie Aol olo LWF= H o]
T FEAH o2l VATPase?] 848 A3k lysosome
o] pHE =34 FEFAE JA ALY proton transport
systeme HSAA FEXA L FAE WS £ st &
5] 22| AAIE H. pylori®] vacuolating toxin®] oJ&] £E9]
ATPase pumps®} ion channels®] N-Z¢h HEo] aI7j o]
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transport-} ion channel §2-& 7HX| 3L EA] TE AZY
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