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Z P Sl Xt IR AT 5 S5 GES-1 4aBaiitn i xIF1ER
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LSk RASWTIR SRS B A%, 2@ FA MR S IF R B B TR AR, Wl mE
443002
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3. SRR IREE S MR WL FE 443002

#H E.BH WREEERN I (Helicobacter pylori, Hp)ifs 5 A\ B &6 R 410 GES-1 #1554 . /3% GES-1
405 Hp L% 3%, 4 TRELMM NOD 2K 5K 3 (NOD-like receptor family 3, NLRP3) #i#i5] MCC950, #%%%4H
AT 2 . FLRR I ENG (lactate dehydrogenase, LDH) BE# . vk TE R TRT-2 . Lo M8 i i FIVE 14 40 B 2% Creactive
oxygen species, ROS) Z454t; SR ELISA Al 44t s h A Al s &2 -1 (monocyte chemotactic protein-1,

MCP-1). fJii4ifti& b5+ (keratinocyte chemokines, KC). MJEASERE F-a (tumor necrosis factor-a, TNF-a). H4HHIA
Z#-1B Cinterleukin -1B, IL-18)+ I1L-6+ IL-18. IL-4 A1 1L-10 /KF; SRS I - 2H 40 M 2 e H Ik S AL B8 (glutathione
peroxidase, GSH-Px). HEALYE L (superoxide dismutase, SOD). T4 fb &M (catalase, CAT) i 74 ik
(malondialdehyde, MDA) & #; XKF qRT-PCR A&l 7541418 Toll BE52 4K 4 (toll-like receptor 4, TLR4). féffsr1LIK T 88
(myeloid differentiation factor 88, MyD88). Bcl-2. Bcl-xl. Bax £l Bad mRNA A ; A Western blotting J2:4 I % 2H 41
Jf8 TLR4/NLRP3/#% [ 1-kB (nuclear factor-xB, NF-«xB) MIZLRL AN 1215 Sl R EARIAEIL. HR REEREE
il Hp #5311 GES-1 #iiil LDH Bjir% (P<<0.05. 0.01), {R#FHMEER T (P<<0.05. 0.01), #iHI4HEMT: (P<<0.05.

0.01); FHEgmpuskhifRF sz (P<<0.01), F#fk ROS /K*F (P<<0.01); MK _EiEW+ MCP-1. KC. TNF-o. IL-1p. IL-6
FIL-18 7KF (P<<0.01), Fh& IL-4 F11L-10 /KF (P<<0.01); Jhm4iiffl GSH-Px. SOD 1 CAT &1 (P<<0.01), F&fIk MDA
H8 (P<0.01); F#{R400 TLR4. MyD88. Bax. Bad mRNA Fix/KF (P<0.01), F+& Bel-2. Bel-xl mRNA ik /KAl
Bcl-2/Bax. Bcl-xl/Bad (P<<0.01); 40l TLR4. MyD88. Rtk IxB ¥ B (phosphorylated inhibitor kappa B kinase B,

p-IKKB). p-IkBa. NLRP3. JHT-AHCBIARES I (apoptosis-associated speck-like protein, ASC). ft& R & -1 Hifk
(pro-Caspase-1). Caspase-1. %L E A HAEHEE (thioredoxin-interacting protein, TXNIP). pro-IL-1f. pro-1L-18. Bax.

Bad. AR C. T HEEF T-1 (apoptotic protease activating factor-1, Apaf-1). BI1JJ# Caspase-9 (cleaved Caspase-9).
cleaved Caspase-3 Flfit% p65 & (KA /KF (P<<0.01), 1 Bel-2. Bcl-xI. pro-Caspase-9. pro-Caspase-3 /i /ii p65 £ [
FILKF (P<0.0D). it ZRERERX Hp 5510 GES-1 40t {5 BA B BARSEF, FAEFINLHI W] 585 3 38 A IR BT
LR GEThRE. I EAL RS, F MR M TLRANF-«B/NLRP3 # i/ IMAAS Sl HelaE, T > ki ii A S E T UIAR 5%
KEEIR): RMCRIR; GES-140A; WAl IEFTIM; RYERMN; NLRP3 RAE/MABRIE; ZOhifkDife
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Abstract: Objective To explore the effect of tormentic acid on Helicobacter pylori (Hp)-induced human gastric mucosal epithelial
cells GES-1 injury. Methods GES-1 cells were co-cultured with Hp, and then given tormentic acid and NOD-like receptor family 3
(NLRP3) inhibitor MCC950. Cell survival rate, lactate dehydrogenase (LDH) release rate, colony formation, apoptosis rate,
mitochondrial membrane potential and reactive oxygen species (ROS) were investigated; Levels of monocyte chemotactic protein-1
(MCP-1), keratinocyte chemokines (KC), tumor necrosis factor-a (TNF-a), interleukin-1f (IL-1p), IL-6, 1L-18, IL-4 and IL-10 in
supernatant of GES-1 cells were detected by ELISA; Glutathione peroxidase (GSH-Px), superoxide dismutase (SOD), catalase (CAT)
activities and malondialdehyde (MDA) levels were detected by kits; mRNA expressions of toll-like receptor 4 (TLR4), myeloid
differentiation factor 88 (MyD88), Bcl-2, Bcl-xl, Bax and Bad were detected by gRT-PCR; The related protein expressions of
TLR4/NLRP3/nuclear factor-kB (NF-xB) and mitochondrial apoptosis signal pathways were detected by Western blotting. Results
Tormentic acid significantly inhibited the release rate of LDH induced by Hp (P < 0.05, 0.01), promoted cells colony formation (P <
0.05, 0.01), inhibited cell apoptosis (P < 0.05, 0.01), increased mitochondrial membrane potential (P < 0.01), decreased ROS level
(P < 0.01), reduced levels of MCP-1, KC, TNF-qa, IL-1pB, IL-6 and IL-18 in supernatant (P < 0.01), increased levels of IL-4 and IL-10
in supernatant (P < 0.01). Tormentic acid significantly increased activities of GSH-Px, SOD and CAT (P < 0.01), reduced MDA level
(P < 0.01). Tormentic acid significantly reduced TLR4, MyD88, Bax and Bad mRNA expressions (P < 0.01), increased Bcl-2, Bcl-xI
mRNA expressions and Bcl-2/Bax, Bcl-xI/Bad (P < 0.01). Tormentic acid significantly down-regulated TLR4, MyD88,
phosphorylated IkB kinase  (p-IKKp), p-1xBa, NLRP3, apoptosis-associated speck-like protein (ASC), pro-Caspase-1, Caspase-1,
thioredoxin-interacting protein (TXNIP), pro-IL-1B, pro-IL-18, Bax, Bad, cytochrome C, apoptotic protein activating factor-1
(Apaf-1), cleaved Caspase-9, cleaved Caspase-3 and nuclear p65 protein expressions (P < 0.01), and up-regulated Bcl-2, Bcl-xl,
pro-Caspase-9, pro-Caspase-3 and cytoplasmic p65 protein expressions (P < 0.01). Conclusion Tormentic acid has a notable
protective effect on Hp-injured GES-1 cells, and its mechanism might be closely related to enhancing the function of endogenous
antioxidant system, inhibiting the oxidative stress, inflammatory response, and inflammatory activation of TLR4/NF-kB/NLRP3
inflammasome signaling pathway, thereby reducing mitochondrial mediated apoptosis.

Key words: tormentic acid; GES-1 cells; Helicobacter pylori; inflammatory response; NLRP3 inflammasome activation;
mitochondrial function

AT THEFT T (Helicobacter pylori, Hp) /& —fi
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WA RELFE 2 AL, FEUA TSR REEKE,

SEAE T B B ) Hp BTG A SR A
A (cytotoxin-associated gene A, CagA). FHIF %
A (Vac lating cytotoxin A, VacA) IR ZEGEE 1t
A 7175 AR 2 RO A A A 0, TR 4 BX 138
EEOE RERL A, 5 SE S 2R Creactive
oxygen species, ROS) K&j7*4, {EHAILE A
HAEEEA (thioredoxin-interacting protein, TXNIP)
5 NOD F£232146 5 it 3 (NOD-like receptor family 3,
NLRP3) &% NLRP3 KIE/ME, SHCEM

RAIRE /-1 (Caspase-1) W&k, ¥ AMPANE-1B
B #& Cinterleukin-1B precursor , pro-1L-1 ) Fl
pro-1L-18 BYYI A AN IL-1B A1 IL-18 X, 15
MR NP, Huang 26MR B IL-18 /it £ 5 B
MR AR BEDIMSC. Hik, #M#] ROS 7= A4 Al
pro-1L-1B. pro-1L-18 i&EAAF T Hp B4 Hp AH
KB RINETT

A TN IS 52 Chaenomeles speciose (Sweet)
Nakai FFFRIT e Rse, PEsRER. iR, HF. M
2, HARmE%E. MELRHIhEL HTETE
FEHAE | MR OCTTER IR . BRNEYS . AR
RS K IS S, A IR BT IR S R B, AR T
BRSO AR =0 2 85 S /N R B
WRANHL RAW264.7 S M SGTS 9K SRR A B
PUARIENE, AT A NI A 28 M40 0 58 140
TR, Z3 SRR A I =il A — ot 2 B V5 P
53181, W] 3 PR G 2 05 2 RAW264.7 41 i 1L-6
FTIL-8 7K, Hii] - - L NE 29 -1~ (1-methyl-4-
phenylpyr-idinium, MPP*) % 5[ A #£5 REAH iR
ZHHE SH-SY5Y N ROS K& MAMAMH T, S5
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GRS 22 S VAN 2 € 7 R s s A S B E G5y 1A N i
PR AT RO, AL LR |, d#id Hp 5%
NBRE R GES-1 #i5, Flge KM
NLRP3 % JiE /INA IS A ALK Dl g Rt 91 23 [ 5k
% Hp 5514 GES-1 40473 s AL, -~
FEPRIGIT Hp A H BEAR I .
1 w8
1.1 4apm

GES-1 4 Jifg g 6 K 2 ot 0 4% 2 ;. Hp
NCTC11637 i ¥k FH il Fig r [ 24 K 27 BE ik 22 2 Bt
JiR e 22 2 AR S R AR G
1.2 Zm5i

R ERR (K 1D BAREHNK I+ FHEE
1B % P4k 2 R R C. speciosa (Sweet) Nakai #7143
B, JERFIEAN oAb, B, AR R SR
TNERT A AT S8, HRE 53808 98.15%0°];
RPMI 1640 57, —FHIEELAK (DMSOD. JiG A1
i+ MTT. Hoechst 33258, JC-1 £ {4 i v A7 K3l
W & . DCFH-DA 4 (#t 5 &l A~
C22400500BT. D8371. SA190501. T8877. 808365.
OMYLO3. S0033) Mg H%E Sigma AF]; Annexin
V-FITC/HL e (PD {5fl& (5 CA1020) 1
HA R REEREABR AR NLRP3 i 7
MCC950 (k5 5381200001) 14 4 F [ Tocris A ;
ROS (#it*5 1275755) W H £ H Invitrogen A F]; %5
il E e 20N & IJLRBARE (lactate
dehydrogenase, LDH). %ALY 1L (superoxide
dismutase, SOD) ZHft H ki S ALY (glutathione
peroxidase, GSH-Px). N (malondialdehyde,
MDA). it% L5l (catalase, CAT) Rill& (it
543908 A045-2. A004. A007-1. A001-1. A005.
A003-1. A007-1) I H Fd ¢ A=) TR A 55 s
R 4 a1k 2 A -1 (. monocyte chemotactic
protein-1, MCP-1). i i 4l Jfu #&1k.[K] -7 (keratinocyte
chemokines, KC). MR¥RFEEF--0 (tumor necrosis

1 ERSEERHILF L5
Fig. 1 Chemical structure of tormentic acid

factor-a, TNF-a). IL-1B+ IL-6+ IL-18. IL-4. IL-10
ELISA &{fl & (#t5735°8 DKW12-1050-096 -
DKW12-22310-096 . DKW12-2720-096 . DKW12-
1060-096. DKW12-2050-096. DKW12-3140-096.
DKW12-1080-096. DKW12-2100-096) i B A&l
R EH AR AR 27 Toll F:21k 4
(toll-like receptor 4, TLR4). #&F: - 1LIK T (myeloid
differentiation factor 88, MyD88). B itk 41 fiuJ 2
(B-cell lymphoma 2, Bcl-2). Bcl-xI. Bcl-2 #5¢ X
B HHEE (Bel-2 associated X protein, Bax). Bad.
H- o % -3- 1 R i 208 ( glyceraldehyde-3-phosphate
dehydrogenase , GAPDH ) 5| #) . Trizol (#t %
12183555). DEPC 7K (b5 18080044 iy H 4= T
AW TR C D A BR 2~ 7] s Prime Script TM RT
reagent Kit. Tag DNA R4 (4543714 600320
603270) M HEEM LR (KiE) HRAA: IkB
P45 B Cinhibitor kappa B kinase B, IKKB). B2t
IKKB (p-IKKB). IxBa. p-IkBa. p65. NLRP3.
ToRRBE S AL R (apoptosis-associated speck-like
protein, ASC). Caspase-1 Fif£A (pro-Caspase-1)-.
By{J)7 Caspase-1 (cleaved Caspase-1). TXNIP.
Bcl-2. Bcl-xl. Bax. Bad. 4iiffiftZ C (cytochrome
C). AT EFIE X -T--1 (apoptotic protease activating
factor-1, Apaf-1). pro-Caspase-9. cleaved Caspase-9.
pro-Caspase-3. cleaved Caspase-3. B-actin if& (it
F 437N sc-1623. sc-0215. sc-7453. sc6721. sc478.
sc0321. sc539. sc3291. sc0542. sc0570. sc492.
sc356. sc194. sc365. c-sc13560. sc7846. sc7885.
SC7654. sC7739. sc7541. sc-1616) I H 3£ [H Santa
Cruz A 7]; HRP FricH 19G Fiifk (it ab73400)
It 2 9 [E Abcam Aw]; i s HIEBGAFE .
EEEIGG&E . ECL ROBikHl&E (5 hlh
P0028. P0019. P0215) i [/ 5l 3 = KA AR
HIRAH] .
13 {42F

ME204E M7 RF (Fiit: Mettler Toledo 2
"]); VORTEX-6 Mg & s (GEEBMRA
A]); B427R YA R B L L (P8 [E Eppendorf 2
] ) HVA-110 A e K4 H A Hirayama A7) )D;
MCO175 %! CO, ¥i#%#4 (HZA Sanyo A#]);
SW-CJ-1FD R TAE & (TR fb Bt A IR A
&]); ECLIPSE TS100TS100-F %! {5] & & ik (HA
Nikon A#]); BX63 5% RHEE (HA Olympus
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2] ) FACSCanto 11 2477 040 i A% (3E E BD A7)
M200 PRO HURIE A A A (Hfit: Tecan A &) );
NanoDrop One C 1 i % & £ 13 BEII e A (S [H
Thermo Fisher Scientific A %] ); Eco48 %Y qRT-PCR
A (FEE umina AF]); DYY-16D Y sk (b
HAN—HEVBH AR AT,
2 Rk
2.1 ‘AR AR TR

GES-1 4 & 10%fi4- ifiLiF « 100 U/mL 5 %
. 100 pg/mL #EEHRN) RPMI 1640 35k, T
37 C. 5% CO #:7:4HH#59%. Hp BHEA & 10%
U FIRR A 3 . IV PEUERY . PR R, WY
RO R R IR IR R IR0k, T 37 C.
10% CO2. 5% Oz. 85% N, 37 7% .
22 EMRFEEX HpifS GES-1 MiEEER M

GES-1 40 LA 1 X 105/LER T 96 fLARH, £F
Y G EE A K 2 80% & - RS IR AT DMSO Bt
HI R B A 10 mg/mL FIVE, DA R R R
BT TR, £ 0.22 pum JERREIT FRTE . ¥ EXHIR
. BRI AR SRR (1.562 5. 3.125 0. 6.250 0.
12.500 0. 25.000 0. 50.000 0 pug/mL) 41, HAILAN
#4525 AR L 5 B (multiplicity of infection, MOID
9100 B S Hp 368538 2 h, SAZ4HFIA
FHINE 2854, 5t HREL AL IS 25 i R 97 3,
RE9% 24 he N 20 uL MTT W (5 mg/mL), T-5;
FEFETIEE 4h, WEEFREE, M 150 uL DMSO,
P& 10 min, KB CIE 490 nm AL WG EE
(A H, THEYIMAZER.

AHHIAFIE R =A sl A s
2.3 ERRFEEXT Hp 55 GES-1 4l LDH i
oA

€227 TR 5 ACFRYN MO AN 4321, W ER F 3
W, 2R S U B A - 2 At P LDH BRI
2.4 EREERXT Hp 155 GES-1 S &R A
A

GES-1 ZHfabA 3 X 10%/FLEFNT 6 FLAR+, F54l
PG EE A K 25 80% kAo W EXTHRAL . BRI ANZE
FE5ERE (3.125. 6.250. 12.500 pg/mL) 4H, A4
A5 2540 4E MOI=100 414~ 5 Hp J:8539% 2 h,
B ZHFIINA N 259, S HR A ARBE A 4H in N AS
EUYINRETRIE, HigR 14d, B3 KEH 1 KIESE
%o PLPBS #¥E 2 Ik, H 0.1%%% 5K 44 4 15 min,
PBS ik 2 kB 5k vk G, TR S H R

A, TR SRR R,

T Y IR = T e T B B B R
25 ZERFEEXT Hp 55 GES-1 4HRA T RIS

GES-1 4Hijfa LA 1 X 105/FLEFT T 96 FLiR, W&
MPRRA . BRI MR (3.125. 6.250. 12.500
pg/mlL) ZH, 4% “2.27 WUF 7L TALEE, DL PBS
Mk 2 Y%, BN Hoechst 33258 YuklT- 37 CyLfh
10 min, LA PBS Mk 2 IREFRERAR GG, TRl
e WS AN ML T AS 40 R
2.6  EFRIEEZFN NLRP3 35 MCC950 Xt Hp i
5 GES-1 4HRAT RIS

GES-1 4l A 1 X 105/FLEF T 96 fLiR, WE
YR, B . BB ERR (125 pg/mL) A
MCC950 (8 umol/L) #H, 4% “2.2” TN J7ikidiT
AhEE, WCEEYNMD, FHTA Y PBS Mk, % Annexin
V-FITC/PI a5 & i W 52k 4T Gett, R A A4
ASCREL 0 45 ZH 40 B T4 O
2.7 ZEMESIEZFN MCCO50 Xt Hp 155 GES-1 4Hkf
5 ALY =R VA= oA

$“2.67 WU I iEAT 4 AL 3R, WOER 4R A,
TR T B U0 B A0 52 % 2E 40 P 2 Ak B EL A7 1)
2.8 EMESIEZFN MCCO50 Xt Hp 155 GES-1 4Hkf
ROS 7K Fay520

$“2.67 BN LT oy HAIAL 3R, 7% B,
PBS ¥ 1 X, I DCFH-DA #%} (10 pmol/L),
TH: 469 E 30 min, PBS %% 3 Ik, EELHH,
KGR AR ORI %5 ZH 40 fL 9 ROS 7K
2.9 ZEMEIEZFN MCC50 Xt Hp 155 GES-1 4R
+3&%$ MCP-1, KC. TNF-a. IL-1p- IL-6+ IL-18.
IL-4 F0 1L-10 7K RIS

P “2.67 TR AT o HAIAL R, W B
W, N B A e % 2 g R B
MCP-1. KC. TNF-a. IL-1p. IL-6. IL-18. IL-4
AT IL-10 7KF-
2.10 EFEREFI MCCI50 XF Hp 55 GES-1 4Hff
GSH-Px. SOD. CAT &1 MDA &£/

2 “2.67 WU I LT 4 AN AL 3, WOAR 4N,
AR T B0y, U RYE,  FR AR T e
# AN GSH-Px. SOD. CAT i&:F1 MDA & &
2.11 ZERESEEZF MCCI50 %t Hp 55 GES-1 4Hff
TLR4, MyD88. Bcl-2. Bcl-xl. Bax #1 Bad mRNA
FRIEHF N

i “2.6” TR AT /o RN AbEE, USCSE AN,
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e FEATR vl I B IR BN AN i &L RNA J1:A % cDNA,
HEAT qRT-PCR 2 #7. 519175 W3 1.

&1 s19F%
Table 1 Primer sequences
51 SIYFES (5°-37)
TLR4 F: GAGGATGATGCCAGGATGATGTC

R: GCCAAGTCTCCACGCAGG

MyD88 F: TCTCTCCAGGTGCCCATCA
R: GGCGAGTCCAGAACCAAGAT
Bcl-2 F: CATGTGTGTGGAGAGCGTCAA
R: GCCGGTTCAGGTACTCAGTCA
Bel-xI F: TCCTTGTCTACGCTTTCCACG
R: GGTCGCATTGTGGCCTTT
Bax F: ATGGGCTGGACATTGGAC
R: GGGACATCAGTCGCTTCAG
Bad F: CCAGAGTTTGAGCCGAGTGAG
R: GATGATGCTTGCCGGAGCC
GAPDH F: CCACATCGCTCAGACACCAT

R: GGCAACAATATCCACTTTACCAGAGT

2.12 EEIEEFI MCCI50 Xt Hp iS5 GES-1 4RAf
TLR4/NLRP3/#% & F -xB (nuclear factor-kB,
NF-kB) FZh (AR T (5 SRR R B RIAHIFN

¥z “2.6” WURNJNEEAT /- AR 3, d AR
I BRI A 2 i R 5 B - 40l %
HAMLSE A MR, SRR E G
EEASRE, BEOEME T I ERER- N
R BEI Bk, 5% PVDF B, HIN 5% g 40
FHH, AN TLR4. MyD88. IKKB. p-IKKB-
IkBa. p-IxBa. p65. NLRP3. ASC. pro-Caspase-1.
Caspase-1. TXNIP. Bcl-2. Bcl-xI. Bax. Bad-
cytochrome C. Apaf-1. pro-Caspase-9 . cleaved
Caspase-9 . pro-Caspase-3. cleaved Caspase-3
B-actin Hifk, WEH LR MA HRP FRICH 19G Hi
R E, A ECL ROt &P,
213 ZuitFEaiE

i LA X £5 F£oR, K SPSS 23.0 fil GraphPad
Prism 6.01 #{ k47 Sevt 404, A ELEH T ke,
2 20 1) LB R R 7 22 53T o
3 H#R
31 ZREFEEXT HpiF S GES-1 HHpaF/EZFE M

WK 2 firor, SXTHRAERA:, AR A A0 AT
REERFMK (P<0.01); HHAHLILE, ZEKKR
(3.125 0. 6.250 0. 12.500 0. 25.000 0. 50.000 0
pg/mL) AN IE R EE e (P<<0.05. 0.01).
3.2 ZEM¥EEXT Hp 55 GES-1 48 LDH FiZE
B9

Wk 3 fs, SRR bR, BIRZH 4 LDH

1207 wox

*k

1007 - e

801 .
601

Y AT 1%

401
20+

0
X A 15625 3.12506.250 0 12.500 0 25.000 0 50.000 0

ZEW5 3R (ng LY
HX LR #P<0.01; HHRIIE: "P<005 "P<0.01,
NG
#P < 0.01 vs control group; *P < 0.05 ™P < 0.01 vs model group,

same as belows
2 ERIEEX Hp 5 GES-1 AMEFEXRNFIT
(X£s,n=5)
Fig. 2 Effect of tormentic acid on survival rate of GES-1
cells induced by Hp (X £ s, n =5)

707 e

607 T

507 folal
401 x

30
201 wox

107 ’L‘
G | —
i IR B 15625 3.12506.250 0 12.500 0 25.000 0 50.000 0
R (ng mL™Y)

3 ZEMEEERT Hp 55 GES-1 4 LDH BN
(Xxs,n=5)

Fig. 3 Effect of tormentic acid on LDH release rate of
GES-1 cells induced by Hp (X +'s, n=5)

BONE S ZES S (P<0.01); SHIBIAE, Zk
3 (3.1250. 6.250 0, 12.500 0. 25.000 0. 50.000 0
pg/mL) A4 LDH Bl 23 fEIK (P<<0.05.
0.01), JEHLL 12.500 0 pg/mL ZE W55 1E 5t 9 W 5
PR b DA 23 S R 103 B R R P << 12.5 pg/mL JEAT
Je BEWTTT o
3.3 ERREERYT Hp 155 GES-1 A& A
=AU

WK 4 fior, SRHIRALER A, AR ZH 40 i 7o
TR B L (P<0.01); SHEMALE, &4
G AR v P T R W E (P<<0.05. 0.01).
3.4 FERRFEERXT Hp FS GES-1 AEAT RIS

WK 5 fror, GRS — e, 28
SRS B, YA A B AT L 2 5
WY AN, AT B SR T M, e
IR, R NRER R IME; 4524
Y HOAZ IR G IR L I SR k2l TE R TEAS IR 4

LDH R %
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12.500
ZEE SRR (ug mLY)

SU

Fk

40

*k

30 .

20 #

AP EILD

10

MR R 3125 6.250 12.500

R (g mLY)

4 ERFEERX Hp 155 GES-1 MRESEH AR (X+s,n=5)
Fig. 4 Effect of tormentic acid on colony formation of GES-1 cells induced by Hp (X+ s, n=5)

701
X 200 601 i
g 50 1
A ¥ a0 *
3.125 pg mLt E 30l -
=
= 207
i
0
XPEE BOE 3125 6250 12,500
6.250 12.500 ZEW KR (ug mL™Y)
MR (g mL™Y)
Sk FORIE T AME

Arrows indicate apoptotic bodies

&5

REFEEEXT Hp 155 GES-1 fIBAT RIS (X+s,n=5)

Fig. 5 Effect of tormentic acid on apoptosis of GES-1 cells induced by Hp (X £ s, n=5)

W, SRR, WAL AN TR B T
fm (P<<0.01); SHERIAIEREE, 25254 an T
KR E AL (P<0.05. 0.01),
35 ZEFRIEEZFN NLRP3 315 MCC950 X} Hp i
S GES-1 4R AT IS

NLRP3 78 P /MA 75 A2 Hp G 5] A 28 K]
Fre AR E LG 2 —, A NLRP3 &%/
AT RE Pt Hp BRYLFIIGETT Hp AHIC H 48 1 SR 11,
WK 6 fiw, SRR, SRAAAET R E

10° ¥ 7

Pl

1 ¥

0 1021031041050 102103104105
TR MCC950

EFE (P<0.01); HEAIZ LSS, TRFER (12,5
ng/mL) 4R MCC950 (8 pmol/L) ZHANEIET-F1y
BERE (P<0.0D).
3.6 ZEPRIEEZFN MCCI50 X} Hp iES GES-1 A
LRI FE LI FN ROS 7K FAY S

o RN R T E e SR 5 TR T AR
95| AR LA, ZRRLAR R AL PR, fil &
LRRAEN S — RPN TN, 4R ROS K&
A RS TR R IE A ST S AT, b AR

40 4
30

20

10 - ol
] [

POy R SRR MCC950

A T 5%

o

Bl 6 ZFEEESFN NLRP3 HI%I5] MCC950 %F Hp 55 GES-1 4HBET-AIEN (X+s,n=5)
Fig. 6 Effect of tormentic acid and NLRP3 inhibitor MCC950 on apoptosis of GES-1 cells induced by Hp (X +s,n=5)
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RrBEAREl, PR, ROS JREA R Bt 51 ) 2ok
AT R B 2R A R o 1 I i v e A
SRR . WK 2 o, SXPRRA R, BAYZH A
it 287 A i H A7 3 2 PRI (P<<0.01), ROS 7K1
ETtE (P<<0.01); SHEAYALLE:, ZTFSERE (12,5

F+w2

ug/mL) A1 MCCO50 (8 umol/L) ZH 41 fifd £ s s it
HALE ZETHE (P<<0.01), ROS /K T-&FHEK (P<
0.01). FHIZBEKIE ] LLA BMH] Hp 7S
GES-1 4/l ROS A it 2 2 i A4 L i o 1 284k S
NI PR B2 AR AR JE L 8 ) FL AL 7K

FEIELF MCCO50 X Hp S GES-1 4HRaL R A BEER AL ROS /K FHFENT (X+s,n=5)

Table 2 Effect of tormentic acid and MCC950 on mitochondrial membrane potential and ROS level of GES-1 cells induced by

Hp(X+s,n=5)

2H 5 Fill & 28 AR R LA /% ROS/RFU
X R — 21.65+1.93 25 639.8+3 060.5
TR — 4.144-0.53% 97 912.5+4 643.7#
LRIR 12.5 pg mLt 19.724+1.56™ 38511.6+3 152.4™
MCC950 8 pumol L1 18.26+1.24* 41706.1+3 421.3*

XA R #P<0.01; SHEAA L "P<0.05
#P < 0.01 vs control group; "P < 0.05
3.7 ZEMEZEEEFN MCCO50 Xt Hp 155 GES-1 4A8
LE3&i®&® MCP-1, KC. TNF-a. IL-1f+ IL-6+ IL-18+
IL-4 F0 1L-10 7K OS2
W 3 por, SxTIRAIEE:, MR L
WL (MCP-1. KC) MK T (TNF-a.
IL-1B+ IL-6. IL-18) /KFEZEFH = (P<0.0D), 1
KT (L4, IL-10) KPEFREL (P<0.01);
HEEMHAE, ZRER (125 pg/mL) HAH
MCC950 (8 pmol/L) #14H o L3/ W 4 #afk K+
(MCP-1. KC) F{g # ¥ (TNF-a. IL-1B. IL-6.

%3
FH9EM (X+s,n=5)

“P<0.01, FEM
**P < 0.01 vs model group, same as below tables

IL-18) /K53 F&K (P<<0.01), BiAHT (IL-4.
IL-10) /K FEZFEFAE (P<0.01).
3.8 EMEIEEEFA MCCO50 Xt Hp 155 GES-1 4HR8
GSH-Px. SOD. CAT ;&4 MDA & £/% M
Wk 4 o, SXTIRA R, A4 40
GSH-Px. SOD #1 CAT &4 &[4k (P<<0.01),
MDA & EFE (P<0.01); SHAIAHE, &
B3R (12.5 pg/mL) 41 MCC950 (8 umol/L) 41
4l Ml GSH-Px. SOD F1 CAT &t EFE (P<
0.01), MDA & EERMK (P<0.01),

RFRIEERF MCCO50 3 Hp 55 GES-1 488 L& & MCP-1. KC. TNF-a. IL-1f+ IL-6. IL-18 IL-4 1 1L-10 7k

Table 3 Effect of tormentic acid and MCC950 on levels of MCP-1, KC, TNF-a, IL-1f, IL-6, IL-18, IL-4 and IL-10 in

supernatant of GES-1 cells induced by Hp (X £ s, n=5)

2H) & MCP-1/(ng mL™1) KC/(ng mL™) TNF-a/(ng mL™) IL-1B/(ng mL™)
Xof R — 12.46+0.99 2.19+0.29 7.65+0.52 5.65+0.64
it — 35.79+2.84 5.81+0.77% 16.76 +0.95" 14.34+0.96"
ZWE MR 12.5 ugmL? 18.14+0.83" 3.64+0.59™ 10.32+0.66™ 7.87+0.837
MCC950 8 umol L 1 20.07+1.02" 3.98+0.63" 12.13+0.79" 9.77+0.90™

2H5) & IL-6/(ng mL™) IL-18/(ng mL™) IL-4/(ng mL™) IL-10/(ng mL™)
Xof R — 1.87+0.15 17.80+1.53 54.25+5.87 86.54+7.63
it — 5.71+0.56% 60.63+5.64" 23.74+1.87% 35.87 +2.60%
ZE SRR 12.5 ugmL? 2.45+0.30™ 23.35+3.26™ 47.36+3.53" 70.02+5.41*
MCC950 8 umol 4.1 3.52+0.38™ 41.23+3.35™ 43.89+2.56" 62.56+7.82"

R4 EEEREF MCCI50 Xt Hp iES GES-1 #ffl GSH-Px. SOD. CAT &M MDA SE285MH (X+s,n=5)

Table 4 Effect of tormentic acid and MCC950 on activities of GSH-Px, SOD, CAT and MDA content of GES-1 cells induced

byHp (X£s,n=5)

a5 A& GSH-Px/(kU g SOD/(kU g CAT/(kU g MDA/(umol g%
oyl — 6.385+0.697 38.963+2.421 1.405+0.121 0.025+0.001
A — 1.677+£0.264% 9.868 +0.650" 0.237+0.025% 0.08140.005"
B R 12.5 ug mL? 4.216+0.502"" 30.362+2.204™ 1.019+0.091*" 0.039+0.002™"
MCC950 8 pumol L2 3.7804-0.427™ 25.9184+1.187" 0.8714-0.066™" 0.04940.003™
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3.9 EMEIEEEFN MCCI50 Xt Hp 155 GES-1 4k
TLR4. MyD88. Bcl-2. Bcl-xI. Bax #1 Bad mRNA
FILHF T

W 5 Fia, 50t AL LA, AL 40 TLR4
MyD88. Bax. Bad mRNA KiA/K-&EEHm (P<

0.01), Bcl-2. Bel-xl mMRNA Fik/K PR ERE (P<
0.01); SHERIALLE, ZFEHR (12.5 pg/mL) 4
A1 MCC950 (8 umol/L) ZH4H ff TLR4. MyD88. Bax-
Bad mRNA FKiA/KF & EFF(K (P<0.01), Bcl-2.

Bel-xI MRNA FIAKF 835 (P<0.01).

=5 EREZEELFN MCCO50 %t Hp 155 GES-1 #HBf TLR4. MyD88. Bcl-2. Bel-xl. Bax #1 Bad mRNA FRiARISME (X +5s,n=5)
Table 5 Effect of tormentic acid and MCC950 on TLR4, MyD88, Bcl-2, Bcl-xl, Bax and Bad mRNA expressions in GES-1 cells

induced by Hp (X £s,n=5)

e mRNA HxF R iL &=

AL AR TLR4 MyD88 Bcl-2 Bcl-xl
of R — 0.545+0.053 0.632+0.057 1.36340.136 1.25140.116
Rt — 1.729+0.167# 1.588+0.116" 0.26740.031# 0.196+0.021#
R 12.5 pg mL™? 0.786+0.071"" 0.816+0.097" 1.07140.103" 0.91840.084™
MCC950 8 umol L. 1.14840.123" 1.26540.100" 0.72340.078™ 0.62540.063™

Y51 GilE MRNA HXI 4 & Bcl-2/Bax Bel-xl/Bad

Bax Bad

Xif 0.18140.020 0.17440.019 7.642+1.209 7.228+0.194
it 1.115+0.122% 1.018+0.121% 0.243+0.045" 0.195+0.033*
TR 12.5 ugmL 1t 0.396+0.039™ 0.306+0.043™ 2.737+£0.164™ 3.020+£0.186™
MCC950 8 umol L1 0.561+0.062" 0.42540.047" 1.305+0.121" 1.478+0.159"™

310 ZEFRIEELFI MCCO50 X Hp %55 GES-1 AR
TLR4/NF-kB/NLRP3 ZIE/NMEAES

BEREXER

TXNIP. pro-IL-1B. pro-1L-18 Alfut% p65 & 171k
IKF38 B EBRAL (P<<0.01), JJi p65 & A FIAK

RIEHIFZ M

e 7 M5 6~8 s, Hxt R ELEL, B4
40f0 TLR4. MyD88. p-IKKB. p-IxkBo. NLRP3.
ASC. pro-Caspase-1. Caspase-1. TXNIP. pro-IL-1B-
pro-I1L-18 Miffit% p65 & HFIEK P RETE (P<
0.01), MfuJii p65 &% K IA KT 23 FEIK (P<<0.01);
HEEMHAE, ZRER (125 pg/mL) HAH
MCC950(8 pumol/L)ZH 4l TLR4. MyD88. p-IKKf+
p-IxBa. NLRP3. ASC. pro-Caspase-1. Caspase-1.

TLR4| — N —— |9.0><104

MyD88 | J— | 3.4%10%
p-IKKp | | 8.6X10
IKKpB }-c—-—-—- | 8.6X 10%
p-IkBa | J— | 3.9%10%
KB | e | 3.9 10
Bl pes | 65100
Hut pes | 65100

R B ZREESEER MCC950

FREF R (P<0.01),
3.11 EPRIEEFN MCCI50 Xf Hp 155 GES-1 4HAf
LRORAT(ESBEEXEARIENFNT

ikl 8 Ak 9. 10 Pow, SXIRALLLE, R
H4MMl Bax. Bad. cytochrome C. Apaf-1. cleaved
Caspase-9 Al cleaved Caspase-3 & & iA/K -5 T+
% (P<0.01), Bcl-2. Bcl-xI. pro-Caspase-9.
pro-Caspase-3 & [k /K T B EFFL (P<0.01); 5
R LS, RESERR (12,5 pg/mL) ZHF1 MCC950

NLRP3| e c— — |1.18><105

Asc | | 22010

pro-Caspase-1 | — — —— |4.50><104

Caspase-1 | 2.00X10*

TXNIP | o e e e | 450101

pro-lL-lBl o S S SS— |3.10><10‘l

pro-IL-18| - — |2.40><104

|4.50><104
XPEE B ZREEER MCC950

B-actin |

B 7 ZBESEERFN MCCI50 Xt Hp %5 GES-1 4HAf TLRA4/NF-xB/NLRP3 #HE/MAME SB X E B RIEMNFT
Fig. 7 Effect of tormentic acid and MCC950 on related protein expressions of TLR4/NF-kB/NLRP3 inflammasome signaling

pathway in GES-1 cells induced by Hp
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6 EMESEEEFN MCC950 Xf Hp %S GES-1 BB TLR4/MyD88 &M IKK E&4MIHXAERFIZNEN (X+s,n=5)
Table 6 Effect of tormentic acid and MCC950 on TLR4/MyD88 pathway and IKK complex related protein expressions in
GES-1 cells induced by Hp (X + s, n=5)

5 - FEAMNRER
TLR4 MyD88 p-IKKp IKKB

xif R — 0.21240.023 0.169+0.018 0.267+0.031 0.95840.090
T — 0.516+0.039% 0.553+0.052# 0.619+0.052# 0.949+0.075
R 12.5 pg mL™? 0.337+0.035™ 0.220+0.021™ 0.38440.026™ 0.958+0.097
MCC950 8 umol L. 0.31840.024™ 0.24140.032™ 0.43740.043™ 0.94440.061

415 ik p-IKBf% mﬁﬁﬁﬁilma p-IKKB/IKKp p-IkBa/IxBa
xif R — 0.230+0.036 0.794+0.042 0.27940.013 0.28940.030
| — 0.482+0.060% 0.806+0.061 0.656 +0.082# 0.596 +0.027#
TR 12.5 pgmL™? 0.265+0.033™ 0.783+0.053 0.40540.057" 0.338+0.019™
MCC950 8 umol L1 0.29340.031™ 0.77140.058 0.467+0.074™ 0.37940.013™

R7 EETEEF MCCI50 Xf Hp 55 GES-1 4ffl NF-kB/NLRP3 KAE/MAESBIBEAERREMNFNE (X+s5,n=5)
Table 7 Effect of tormentic acid and MCC950 on related protein expressions of NF-kB/NLRP3 signaling pathway in GES-1
cells induced by Hp (X £ s, n =5)

" _— FEAMNRIERE
A5 il - —

k% p65 JifL 5 p65 NLRP3 ASC pro-Caspase-1
xof BE — 0.192+0.018 0.630+0.036 0.156+0.019 0.175+0.011 0.265+0.027
it — 0.668+0.075% 0.187+0.021*%  0.5434+0.076"  0.749+0.063"* 1.077 +0.089#
e 12.5 ugmL™ 0.286+0.023" 0.514+0.033™ 0.397+£0.043"  0.402+0.052™ 0.325+0.027™
MCC950 8 pmol 1.1 0.414+0.047 0.396+0.045™ 0.311+0.036™ 0.454+0.048™ 0.351+0.048™

# 8 ZPRITERFN MCCO50 33 Hp S GES-1 MR ME FEARIENFEI (X+s,n=5)
Table 8 Effect of tormentic acid and MCC950 on protein expressions of inflammatory factors in GES-1 cells induced by Hp

(Xts,n=5)
e AN RIS E
b R -
Caspase-1 TXNIP pro-IL-13 pro-IL-18
Xof HEt - 0.157+0.032 0.147+0.014 0.179+0.019 0.195+0.014
it - 0.865+0.073" 0.496 +0.035% 0.84440.089% 0.906+0.079%
ZWe R 12.5 pg-mL? 0.182+0.016™ 0.173+0.019™ 0.203+0.025™ 0.316+0.045™
MCC950 8 umol L1 0.320+0.021" 0.216+0.022™ 0.231+0.031" 0.50240.054™
BCl-2 | e s c— — | 2.60 < 10* Pro-Caspase-0 | s s sm— w—— | 1 7 10*
Bel-x| | wme ew— a— ——— | 3 00 < 10" Pro-Caspase-3 | s s sww— s | 3.5X10*
Bax | e w— e s 210X 10* cleaved pro-Caspase-9 | s s s s | 37X 10*
Bad | e —— | 1 80X 10% cleaved pro-Caspase-3 | « — — — | 2.5X10*
CYLOChTOME C | e s e s | 1 50 10° B-aCHN | ——— | 4.5 10*
Apaf-1| e o—m | ] 42105

8 ZBEIEEEFN MCCO50 Xt Hp iFS GES-1 Lt VAT S BB EXEARIENFT
Fig. 8 Effect of tormentic acid and MCC950 on related protein expressions of mitochondrial apoptosis signaling pathway in
GES-1 cells induced by Hp
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F 9 ZEMEIEELTN MCCO50 Xt Hp IS GES-1 4RAE Bcl-2 RIFMEXEARIZMFN (X+s,n=5)
Table 9 Effect of tormentic acid and MCC950 on Bcl-2 family related protein expressions in GES-1 cells induced by Hp

(Xxs,n=5)

H5) Gk =3 Bclfmﬁﬁﬁﬁiw " Bel-2/Bax Bel-xI/Bad
I — 1178+0116  1319+40.127  0196+0019  0186+0016  6.012+0.116  7.081+0134
i — 0279+0030%  0.32040043% 0.498+0.047% 0510+0049% 0560+0.012% 0.627+0.026%
ZPSER 125pgmL?  0631140073%  0.857+0.001" 025740034 024740036 2464+0049" 3482+0.157"
MCC950  8pmoli!  0.577+0052" 065740052  0350+0037"  0.336+0032" 1648+0042" 1959+0.031"

10 FEMFREZF MCCO50 Xt Hp 155 GES-1 £l Caspase RIXMAXEHRIEKIFM (X+s,n=5)
Table 10 Effect of tormentic acid and MCC950 on Caspase family related protein expressions in GES-1 cells induced by Hp

(Xxs,n=5)
. . BN &L
- cytochrome C Apaf-1 pro-Caspase-9 pro-Caspase-3 cleaved Caspase-9 cleaved Caspase-3
bags — 0.169£0.015 0.14040.017 0.993£0.087 1.001£0.115 0.146£0.019 0.093£0.012
ot — 0567£0.052%  0.404+0.026%  021740.021%  0.225+0.024* 0.743+0.054* 0.325+0.026"
TR 12.5 ug mL? 0.293£0.030"  0.189+0.015"  0.729£0.069™  0.6000.046" 0.316+0.034™ 0.247+0.020™
MCC950 8 umol L 040140039  0.339+0.028™  0528+0.061™  05104+0.057" 0.588+0.056™ 0.26240.015™

(8 umol/L) #H 41 Bax. Bad. cytochrome C. Apaf-1.
cleaved Caspase-9 F/1 cleaved Caspase-3 £ [ iA /KT
) 5.3 4% (P<<0.01), Bcl-2. Bel-xl. pro-Caspase-9.
pro-Caspase-3 £ [ 315 /KR #E - m (P<0.01).
4 g

W5Lse (AR 08 “ANEREAT A,
FERLRHES, BmAE”, ] H TR 2 G E
MBS . R R & ARG B R
FRIRIRE . KR AN R OR T RAL G . AUREH IR HE
PR I RUA J = FR B TR 245 246, ik
T HA RIS il (R4 Th R i 52 40 B IiE &
JEE s AR F R M R AR T =i B4, HAESEH HA
RAFIIPTSE « U ig e, [m b e B iR
T E R 20 B s = e, Z
B TR e MR R =il i —Fh B 2oy, B RIFIY
Ut PO AIE 2 1 B S E R H T2
SRR AT Hp 175 5111 GES-1 4 453 477 1) 52 1 iy N9 4
AT S Hp 531 GES-1 41 i {2y,
PRAZ LSRR AT Hp 175 511 GES-1 A i fR4 7E
TEE LA PR T mT e A4 ML o

SEM T H FE i Hp BEii CagA. VacA
IR KB BRI R 1, BT — 5 T R 32 B R 4
fg ook JE Y HHOBE 11 C nicotinamide adenine
dinucleotide phosphate, NADPH) 48444 P U
PR R 1ok B R R A, 5] R R B A
1k, REIHEALT=H) MDA B0, RRR 40 o s 52 H
T3 LDH M4 e RS20 5y —TJ7 1, XUEE;
PER IR v LA 1 3 B AR e SR E R, WOs

NF-«B %, {2+ (MCP-1. KC) FIE &
Y (TNF-a. IL-1B+ IL-6) FIEMR, HEm 5]
7 RN RN b R 2 B T 20220 AR R I
5t B 2H b g, AR ZH 2 i) ROS MDA 7K ~F-#i1 LDH
BEBCRIA ST &, iEW A+ MCP-1. KC. TNF-a.
IL-1B+ 1L-6 Fl IL-18 /K123 Ft 5, SOD. CAT.
GSH-Px i A1 _E3E R IL-4. 1L-10 /KT 5. 25 TR 1K,
KB Hp 75311 GES-1 4 di {3 25 1 4 S
KRB RAE, ZEERAEWME Hp FF10
GES-1 2 Jifa S8 A0 SR 98 1 s 1

Hp fif & 1) 98 M I S AE Hp A SE B 200 BERERE
A EEAE AR, Y Hp Y E ER )G, B
J) CagA. VacA. JREMEH ROS &5 1 b
Bt i b R 2 AR TLRA RN, ik
MyD88 ZE4EF1 TLR4/MyD88 & A1k, lid(s
SYREK, Rk p6b g, AR T R
PEDR 7R JE R 3 5%, {233 MCP-1. KC. IL-6+ TNF-a
S99 % pro-1L-18. pro-1L-1p #1 NLRP3 /742, &
RN NAF FAEBFIRITIR, S5 Hp B,
B 5t Hp MG B 2 S8 s F2 2224, i 4h, CagA.
VacA. JREBEA ROS SFRpPER 1 HEN B R b
Y5, — 77 T AR R UL B ETXNIP B 5V
2, di{Eidt ASC 1 pro-Caspase-1 Z£E, 5ERK
NLRP3 #&AE /ML S s 53— 5 1 ] B4 5| A 1
PR R ERE R A, FEHE ARG B F/EL
LRARANZEY (ROS. DNA) B, #% NLRP3
RAE/IMA, 755 pro-Caspase-1 H FBI ) Al Caspase-1
B, 5E R pro-IL-1B. pro-1L-18 BY1J), f# IL-1p.
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IL-18 FEHC, ARl b B i, eid 5 4055 o5 i
FEA R Z PR R, IIEE Hp B2,
H LA, TLR4/NF-kB/NLRP3 45 /MA I #4 3%
T B Hp G B R bR A S 7 AR A OB
(RIS FTLE, BRI I B T R0 ] Hp 4L B
BB R B R . AR RS R EOR, XA
Eis, PRI ZNM p-IKKB- p-IkBa. NLRP3. ASC.
pro-Caspase-1 . Caspase-1. TXNIP. pro-IL-1pB .
pro-1L-18. ffit% p65 & FRIBK & T+ m, Zh
SR T PUE v A 0 Bk e B s, RIS
fig @Rt ] TLRA/NF-xB/NLRP3 #O5E/MA(S 5
R VERGE, BEmimsE R T RIER TR A
G, AT R X Hp 45475 1) GES-1 Al ER4/E
M1 Hp BB 75 3 2 M A i Al 0 A4, e fi
RN AR AR R A A R 4
RIET BRI, &L FE Hp HXE - iR
(R AERE), FEAR Z A 7 rh, IL-1B 2 H AT %0
o N T 22—, IL-1B 1 N5A JIME £ IH T,
7E Hp i&4s. BHith. BRI RN LA B
RAEPREEZEQIEM, JFHAE Hp &g EE T
IL-1B M7k 5 B R A AR B TR . IL-1B 1
P EEARHE T NLRP3 %8 M/ MR TE il S i1k,
WAL 1 pro-Caspase-1 H £ 2 fi# ¥ B A i 15 1)
Caspase-1, &S IL-1p 25 KB 115~ A 21,
PR, NLRP3 RAE/MARIE AT REZ Hp /&L 5]
IL-18 ACPHIIN. BRUES 0. 18401t B R4
T B DA N RAVBIR NG 2 — . S5 S AR
NLRP3 il 7{l] MCC950 554, K INZEWa SR 4
PR E I AT B 540 NLRP3 Z5E /M4 2
A 5% LA I A L Hh s AL 1 Caspase-1 AT IL-1B
IL-18 HJ7KF, UIESE 1 ZRFR IR I NLRP3 J8E /)
TG AR o

[ ARSI SEIR R, 7E Hp BUE &R
Aprr, AR TSI B R A E R B
j& Hp BEGLAHCIE B R 10 AR IR A 2829, FE i A1
FEH, Bcl-2 F1 Caspase ik E EEAEH, (TS
HHE (Bax. Bad) i AR 2RI IR ) S B Lk T
iR R N T ko VR N RS ER VA 2 (A7 ST S VR N
M AMEAARAL, {§ cytochrome C M ZRRiAARE I 31 41
Jugirh, fiEsk Apaf-1 5 cytochrome C. Apaf-1 £l
pro-caspase-9 ZH & il i T /M, 1 LS Caspase-3,
fil A A T P TERA (Bel-2. Bel-x) BEWS
X — L B, ARHF TS R EoR, Hp #4511

GES-1 4HJfa 2t A I Rz AR, 40 Bel-2. Bel-xl

MRNA Fl#E 53R K (K, Bax. Bad mRNA FlI

EARILK TS, cytochrome C & HE &K FTF

s RPSERR R T GES-1 20 M Sk A4 i Hah

4L Bel-2. Bel-xl mRNA FIE IR IEKTF,

fik Bax. Bad mRNA FlI&FHRIEKY, KPR

P20 Hp 250 GES-1 4l 32 40t ) 2R AR ) 5E B A BLAf

HIPR = A
Caspase £ 41l i 7215 ‘5 1 B 11 A2 vkl o5 B

BUEA. IEFIRE R, i cytochrome C. Apaf-1 F

pro-Caspase-9 ZH j 1 1 18] 52 & W 8 T /M AH X 8¢

by YHM R 2R TR (n ROS. LR T,

RETE) I, W FELRATRE &L, cytochrome
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