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Abstract Objective: This study investigated the effects of live Helicobacter pylori on the apoptosis of the human hepatoma cells
(HepG2). Methods: The effect of the co-incubation with different concentrations of the H. pylori NCTC11637 strain (4.0x10°, 4.0x10°,
4.0x10" and 4.0x10° CFU/ml) for 24 h on the apoptotic rates of HepG2 cells were investigated by the MTT assay, fluorescence imaging,
ultrastructural analysis, and flow cytometry. Results: H. pylori significantly inhibited the HepG2 cell growth in a dose-dependent man-
ner (P < 0.05). The respective inhibition ratios were (2.64 + 0.34)%, (16.35 = 4.24)%, (27.15 £ 3.19)%, and (33.35 £ 2.36)%, in the or-
der of increasing NCTC11637 concentrations, after 24 h of incubation. H. pylori promoted the apoptosis of HepG2 cells, and this effect
was enhanced with the increased bacterial concentration. The different phases of the apoptosis were observed after the co-incubation
with H. pylori using an electron microscope. The respective apoptotic rates of the HepG2 cells were (2.50 + 0.45)%, (6.00 = 0.35)%,
(11.10 + 0.45)%, and (14.65 £ 0.27)% after 24 h of incubation with the increasing NCTC11637 concentrations. Differences in the apop-
totic rates that were higher than (2.50 + 0.45)% were considered significant (P < 0.05). The Bcl-2 protein levels were inhibited, whereas
the Bax protein levels were increased in the HepG2 cells after treatment with H. pylori. Conclusion: The co-incubation of HepG2 cells
with H. pylori increases their rate of apoptosis in a concentration-dependent manner through the Bcl-2/Bax mechanism.

Keywords Helicobacter pylori; HepG2 cell; Cell apoptosis

) [ VR FT B (Helicobacter pylori, H.pylori) 5 & ¥ 1 #MR5HEE
ME SN R ERRVICR, BNINEREZ 1.1 ARSI
BFIE A T8 5 AR P A Bt A BT 1 b NCTC 1637 o [ s 7
Je PO DL 2 RS | 48 7R £ 9 5 R 1) JHF 98 % 9 ML YIRS ) o Dulbecco’s Modified Eagle Me-
JEREAEEE X, FIAFRPELEL ST Hpy-  dium (DMEM) | Jifi 4 L7 (Life—tech 28 7] ) o W g 2%
lori %} HepG2 4L I T A2 M0, W IEAF R B B (AO) (AL 2 WE (EB, Rl tE 2R Y) TR A R
PEHULFIE A ) o FRPT Bel-2 Fl Bax B 57 & HT /& (Santa Cruz 28

1EHE B BEERKZEME N ERATAESMY (F8 M T 350001)
*ARREZEBELAREITIRE (45 :JA08096) EHh
BI51E& FRi#kiE  ylchen@medmail.com.cn



1394 “P @ PH’ @ ’lf/a&w %\ 20124F55 39 4255 194
a)) 4RI HepG2 f A S8 % {4 R 11637 £ 24 h B 200, PBS ¥k 2 YRS FH 40 s 2447 W
1.2 Hik S AnAE, SREUAN R R . I B TR AR A

1.2.1 H.pylori A 35 5 R HL TR B 1 T A% H.pylori
T o PR AR B P T A LM A, 37 C AU IR B (5%
0:,10%C0,,85%N,) K5 7% . 3 KJGEIC, B2 K.
FH DMEM £ 5% 3 il 15 AH TR, 78 5366 A 1
5E H.pylori fUH E (10D660=10° CFU/mL) . FH 4055
TN R, AL PR T4 LA 4.0x10° CFU/mL F R
WOESE 10f5F B 2 4.0x10° CFU/mL.

122 HepG2 MR K57 HepG2 ZHMITE S 10%/]N
A 1L B9 DMEM 1 37°C, 5%CO MR AR B T B 3%, #2
I B 240 B A% AR 85 95 % R 3 b W (0.25% fi il
0.02%EDTA)TH AL, AU KA M A 75255
1.2.3  MTTHG A AR AMEIE S 4HHILL 1x10Y4L
[ %% BEHE R T 96 FLANMI RS IR, B T 37 °C .5%CO, 3R
Berp R gE 6 B MR 7R AR ERAUIACKR]
WREEH NCTC11637 ZH AR , 2L F 24 h =, #%SCHk
2 J#E. DB R SFLRIBCEIME. Pifl%=(1-
Y PR AL I OD {1/ 1E 5 % FEZH OD 1B x100% o

124 HMBEWEHT-HRIES 412 4.0x10° %
4.0x10°CFU/mL [ AN [ ¥ B NCTC11637 4b B 24 h
B0 WO BT A0 B O R 4 R L A A ) D
T o #SCHR 307 AL B 3 59 L BE (Hu-12A
K1, HAHITACHI 23 &) ) WSS G

1.2.5 TR LAYAIHE AO/EB L L 8 5 9L 5
AL FARE R T AN B RS IR T
MK, SR R 2 /D501 000 421, 40 it
TR R T 20 MR 7 A A B B A LR

1.2.6 AR KE I A0 g TR R A R Al o
F T 40 M 3G F2 M . 24 h 5 AR 6] vk BE Y
NCTC11637 4 T A, B4R B 5 3 0, X HR 4 fin
HEE IR . FEANBE S A B LR 3% 24 W, R Y
ALAH AL, 1 000rpm 250> Smin WAL, 100% Z. B [#]
FE R RRDUREAS (%) 20 B S B0 2 22 10°4S, BRI A
PIAEW o T Backman Couit XL A A . Mu-
ityCycle FAFEAT DNA & 4RI T2 5047 .
1.2.7 Western Blotting E[J 35 i A6 il 3 T2 4H ¢ 88
Bax. Bel-2 Bk iy 3R i8I 4E 4K [A] ¥k B2 NCTC

IR W — 8, A EAREZE i, 95 CAETE 10
min. 178% ~ 12% SDS-PAGE 7y B E )5, LS 2
TSR 2T 2 25 I, 590 B NR W54 P41 Je AR U fin A —HiL
Pt EIREEE 2 h, TBST YRR 51K, 10 min/Ik . fh2%
R ICTERN , UG R T o
1.3 Gt

TR L was o, BRI HE 3R L,
K SPSS 16.0 #4341 - Z2 A BEAR Y800 e
One-way ANOVA FlI Student-Newman—Keuls 73 #T .
P<0.05 H 2R A G L,
2 $#HR
2.1 MITT ARG G 0 240 A A< S e 40 ) 155 150

ANTR) MR B Hepylori Ab R4 () $0il 2 24 B A FH st
Ji] B9 F2E K T 48 311 (P<0.05 ) , [v] — s [ st P 454 B A FY
) 23R Bt ) () B4 i s BT (P<0.05, 1,38 1) .

501
45
40
35
30
25
20
iy 15

10

5
0 : A A J
12 24 36
A fE] (h)

1:4.0 x 10° CFU/mL;2:4.0 x 10° CFU/mL;3:4.0 x 10’ CFU/mL;4:4.0 x
10* CFU/mL
L Hpylori 4 FFARIS A KHEBLHIRII0 AL SATROC R

Figure 1  Correlation between the dose— and time—effects of the H. pylo-
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Table 1 Inhibition ratio of HepG2 cells by H. pylori at various bacterial concentrations, incubation times, and the corresponding apoptotic rates after 24 h

of co—incubation, followed by flow cytometry and the acridine orange/ethidium bromide staining (Data are presented as the mean + SD; * indicates that

P <0.05 as compared with the previous group)

e H.pylori &b BHAS [R] S} a] A0 il 2% 24h TR
(CFU/mL) 12h 24h 36h AO/EB iEiw e
0 — — — 1.58 +0.13 1.75+0.11
4.0x10° 157 £0.11% 2.64 +0.34* 3.64 £ 0.76* 2.15+033 2.50 £ 0.45




2012445 39 558 191 o 1V 3AF B 84T Bel-2/Bax B % HepG2 20 L8 160 BF 7 1395
[E=3))
e H.pylori Ak AN [7] i 1] Fr) 4 32 24 hHT-%
(CFU/mL) 12h 24h 36h AO/EB % i e7S

4.0%10° 1171 £2.17* 16.35 + 4.24% 20.25 +2.19% 6.25 + 0.25* 6.00 + 0.35*

4.0 % 107 21.05+2.51%* 27.15 +3.19% 31.37 +2.25* 975 +0.27* 11.10 + 0.45*

4.0% 10° 29.26 + 2.69* 33.35 £ 2.36* 41.16 + 3.84* 15.13 £ 0.20% 14.65 + 0.27*
#P<0.05

2.3 A I AN T 2

AL B 1) Hpylori 5 4L E 24h J5 , X
21 ASORG I 400 L B 73, 4.0 10° CFU/mlL %) H.pylori
25500 REH A4 A M 1 300 3 22 5 (P>0.05, 4
1), 4 H.pylori B¢ =4.0x10° CFU/mL Y, Bifi H.pylo-
vi VM, A0 T AR, X IR LA B

PE2E 5 (P<0.05) o 965 i 40 ML AL P 5 i
I 24 L 1 3 A 4 SR A A
2.4 HIBDUEE T AN O

HepG2 4 5 4x10/mL ¥ 1 NCTC11637 345
F%24h J5 , TR SRR T AT UL Ao 24 it S AN ) s 7
FTIEE(E2),

B R), JH L Hopylor (078 ) IASTE AR 2, AU 4 ( x 7 000) 5 C - AN, AUAS /N IR0 b Y G T R 4 TR A
RIBEHES TR T/ MA (% 4 800)
P2 BT AT I OIS HepG2 A4 T

Figure 2 Different phases of cell apoptosis after incubation with H. pylori, as observed under an electron microscope
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Figure 3 Expression of Bel-2 and Bax in HepG2 cells after 24 h of
co—incubation with NCTC11637

3 itig

Fan %50 & BN T &P i Fii 55 4 20 e g
A 16STRNA A B , #8730 77 25 SR 5 H.pylori A7

1 JE R . Dore 2617 F] Hepylori [ vacA 5| 4 K
o3 25 1 S AR BB Ak 5 PR R i A S PR 2
24% , N BEAF I 5 98 0 & A O RERAE O
TR I R A - B R L BRI A B AR
YT 2FT B (H.pylori) % IF HepG2 4 I (94, X
JFF400 B8 20 T 2 BOR B A — e e

UTAE , —BERfF 5T & BX H.pylori YL HR 4 1Y 2
JEHb R T A E 0 A HaE S s T T AN
ST Ay [ EsF S 240 e 0 5 i [ A 1 A (EL P 5 114 28
IFARTAT o X P B SO AR S B A
KM AHIST H AO/EB 35 A =4I {SGIESE T H.py-
lori A]AEFEREFE ) HepG2 4L 2 A 1=, H.pylori B
J&# 4 4.0x10° CFU/mL I, HepG2 B I T B4 i1, B
% H.pylori ¥¢ B (1) 3 55 , HepG2 M 8 T F ik — 2P 18
o PIRN T iE g AL Al A o) B 45 R
7, H.pylori 3 2 4 4.0x10° CFU/mL I, G, 3140
4.6% ; H.pylori [ 1 &£ /7 4.0x10° CFU/mL i, G, 3 Ky
0, i H.pylori £ 5 HepG2 JL 8552 R v A5 B L 1Yy
0 240 A R 5 A0 A A5 T G . MTT
S 7R 24 Hpylori ¥R BERE fin %] 4.0x10° CFU/mL LA



1396

¢ @M BIE A

2012 4F45 39 445 19 48]

B o A T 1 e 7 N 87 i i 1| AN
IS8R AR, 7 [ — e JEE Tk ] S 491 i 550 1t
R
TEHLEE T A WAL & 5 MR A0 R TR A,
H.pylori 2450 2 75 HepG2 A B3I , T AE Hopylori 5
AN SR E LA H )5, Hopylori 25 4 il 55
A Ay R FTE E AN, HepG2 41 A AT BE
Bz B R L AR T A S R CRy . H
55 H.pylori 55350 7] 73508 i b B A T AH AR
R g5 R R W Hepylori B8 LAk AR 77 X755
HepG2 8T, i 4 AL 3458 , iX 5 H.pylori TG RE
P 5 RN b R AP ToABAL . H.pylori 3 8 265 I
B A0 ML T B9 AL R SE A BB, © A BT A
W] E R L R M T 5 Bel-2 55 A K. Bel-2
K G 25 CEK-9 [A] 5 0 i FL 2 ) 2 11, 245 Bax,
Bel-2 . Bad Fl Bak % , 4 Bax [a] 5 — BRI T, 7] 3
R 2R C(Cyt C) INZRL AR ORI P8 12
H F I (Caspase) 175 A T, Bel-2 i 7 A, g
JE B Bel-2 [R5 — R AR 5% Bel-2/Bax 558 — 2R &, AT
] Bax/Bax B9 £ U8 T-AE M . A WFSE &Y
NCTC11637 ¥ £ 4 4.0x 10°/mL i , NCTC11637 /E
HepG2 41 if 24h J , HepG2 (1) Bel-2 25 (A F kil 5 24
NCTC11637 ¥ FE 4k Z238 fin, HepG2 20 A Y Bel-2 25
FRIRBWIR/Y . HepG2 By Bax 85 H #i5 M| 5 Bel-2 45
FER R AR . i H.pylori 18 2 HepG2 4
Jfl Bax A 235 , 901 Bel-2 AY2RIA , MM & #4 HLE040 i
PAT2000
S 30k
1 Nakonieczna J, Stalke P, Al-Soud WA, et al. Detection of Helico-
bacter rodentium—like DNA in the liver tissue of patients with
chronic liverdiseases by polymerase chain reaction—denaturing gra-
dient gel electrophoresis and DNAscquence analysis[J]. Diagn Mi-
crobiol Infect Dis, 2010, 68(3): 201—207.
2 MRURURATURR, R 3k, 55 2—H S B — o) 98 huh7 200 i 2 5
ST HVEF B[] IR 240 (B 24 0R),2012,33(1) :23—27.
3 Fan XG, Peng XN, Huang Y, et al. Helicobacter species ribosomal
DNA recovered from the liver tissue of chinese patients withprima-
ry hepatocellular carcinoma[J]. Clin Infect Dis, 2002, 35(12):
1555—1557.
4 WA RS AR TEEE, A R R M A AT A T L R TR 1Y
i K A p ). rh AR IR AR 5,2007,13(10) :66 7—671.
5 R AT RN RIS 08 P I R T 4 R T RR A G
LK 16STRNA (ki []]. s 7 B B R 242412,2010,30(1):131—132.
6 Pandey M, Shukla M. Helicobacter species are associated with pos-

sible increase in risk of hepatobiliary tract cancers[]]. Surg Oncol,

2009, 18(1): 51—56.

7 Dore MP, Realdi G, Mura D, et al. Helicobacter infection in pa-
tients with HCV—related chronic hepatitis, cirrhosis, and hepatocel-
lular carcinomal(J]. Dig Dis Sci, 2002, 47(7): 1638—1643.

8 Matsumoto A, Isomoto H, Nakayama M, et al. Helicobacter pylori
VacA reduces the cellular expression of STAT3 and pro—survival
Bcl—2 familyproteins, Bdd—2 and Bcd—XL, leading to apoptosis in
gastric epithelial cells[J]. Dig Dis Sci, 2011, 56(4): 999—1006.

9 % BN MRS KRR TIRAT R L B SE R N I B0 8 B
JIEE b Rz 4 A S AR U TR 52 ). rh AR B 2 4 3,2010,90(36):
2558—2563.

10 F  JF A, WP, A AN (] | TRRAT PR TR oo AL s
N8 2% GES—1 48 7 A1 1 1 52 i) M S0 PE R RIT S 0], Hr pl 22
1 (BE240R),2011,36(9):865—871.

11 SERZE R G e TR O P X LA R 5 e R o A B2
A Bax 5 1 2 1k 19 52 W [J]. 5 — % B K 2% % 412,2005,25(8):
1001—1004.

(2011—12—27 gk
(2012—05—02 f&[1)
(ARG TR0



