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Je 5wt AT EIRCAN A GES-1 SRR 5 R T fE RS

JFlerin !, BER 2, MKE?, EMEST AERY
LAY R ERE, T4 @I 518020
2. WIIKRZEZR, T & F Y1 518060

7 E: BR WA S e TSR R SRR EE B EE 1Y (GES-D IME SE TR, iR TR
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BUE. $ER dal BT AR GES-1 4UME, RS ECERK, AR YR IR, S0 20 A A R S A R T A R, e
I TR2HEATTE LA 100 © 1 FURLE BUEH N GES-1 40/ 12.24.48 h J& , ITAH R DI FFAKE] (80.57+1.21)%. (70.04+3.21)%.
(67.74£2.91) %, MR HEINE (23.74£1.71) %. (53.60%£1.87) %. (70.67+£2.87) %; 5 1.0 ug/mL A&
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Effect of Zuojin Formula on proliferation and apoptosis of human GES-1 cells
infected by Helicobacter pylori
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Abstract: Objective To study the effect of Zuojin Formula on proliferation and apoptosis of human normal gastric epithelial cells
(GES-1) cells infected by Helicobacter pylori. Methods GES-1 cells were infected by H. pylori at different multiplicity of
infection (1 : 1, 50 2 1, 100 : 1, 200 : 1, 300 : 1) for 12, 24, 48 h; GES-1 cells infected by H. pylori were treated with different
concentrations (0.5, 1.0, 2.0, 4.0 pg/mL) of Zuojin Formula, and the cells were harvested after 12, 24, and 48 h. The proliferation
activity of cells was detected by CCK-8, and the apoptosis rate of GES-1 cells was measured by Anexin V-FITC apoptosis detecting
kit and flow cytometry. Moreover, the expression of Caspase-3 was detected by Western blot and the morphological changes of
apoptotic cells were detected by Hochest staining. Results ~ After infected by H. pylori, the cell viability showed a descending trend
while the apoptotic rate showed tendency to ascend, with the increasing of multiplicity of infection and infection time. GES-1 cells
were treated with multiplicity of infection of H. pylori at 100 © 1 for 12, 24, 48 h, and the cell viability decreased to (80.57 + 1.21)%,
(70.04 + 3.21)%, and (67.74 + 2.91)%, while the apoptotic rate increased to (23.74 + 1.71)%, (53.60 + 1.87)%, and (70.67 + 2.87)%.
After co-cultured with 1.0 pg/mL Zuojin Formula for 24 h, the cell viability increased to (97.67 + 1.04)%, and the apoptotic rate
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decreased to (31.04 + 1.02)%, and the difference was statistically significant compared with the corresponding model group (P <0.01).

The results of Western blotting showed that the protein expression of Caspase-3 of all treatment groups was obviously decreased. Based

on the morphological point of view, this result was further verified. Conclusion GES-1 infected by H. pylori NCTC11637 can inhibit

cell proliferation and induce apoptosis, while ZuoJinFang could protect GES-1 cells from cell damage.

Key words: Zuojin Formula; Helicobacter pylori; human normal gastric epithelial cells; proliferation; apoptosis

Wa I TUETEFT 18 Helicobacter pylori 72 i e
P8V M BUR B, 7E BRI N G e ik
50% VA b, FE EPTFEERAR LN 59%, BTIZIA
FRSFENREEEMIEIGE .. B B IELL L
20 P bk g 1) EE O 0. [ AR PTAE R
e DU AV TT | TR AT BB, FEAHOCTH
R G I T BORIImARST 2 (HR IR E
PR R, (R TR AT BRI 25 50 R AN
W, REEFREERERE, HFHAARKR
R, DA BR e [ TR AT . 2R TR AT R 1Y
PURGLIRTT R, B2 B Ok sz B B A A
& 77 H B IOREFRARE T 1) (FHEWE) B, HEE.
RN 6 1 1 LB, HETFZEH TRTHELR
SNIMIDIRE R RGBSR . HAT 7T
Fr 47 REAR B | 1R AT TR 2E AR A 1 A KL,
A SEIAE T AR 7T 45 R HEA b, DIASRIR G S H0r)
WA TRRBEAT B Ge N IR B R B4 (GES-1),
ST 477X AT TRRBERT RS SLK) GES-1 4G5
AT RIsEm, DI &7 R N — & 256
I7 AT TIRBEAT B IR AR I — 2%
1w
L1 S HE

GES-1 4iiffl RYIR 2 22 A i O 44 )
AT TR IERT R H. pylori B FRbr#EFE NCTC11637(3%
National Collection of Type Culture).

12 {42

T =74 (L E THERMO ~wD; 4
AR GEniE ESCO AFD; difulzsaf (EHE
Shella 22 &) ); DC300 M5 B B AR Z R Ee (T [E
SERAF]D; Rotofix32 B4 ECoHL (F [ k45 25 A 71D
EpicsXL B4 24t A (SE 1 UL v & 4 7)) Polarstar
Galaxy B fFr{ (fEE BMG A#].

1.3 EEHYSRA

BIE. RIREAM BN B R A R A A,
HHIRIITT R EE R rh 25 B AR FAR R 24, 38
HERNEERMEY) =% Coptis teeta Wall. BT 1R
2, RRFEAZERHEW AR Evodia rutaecarpa

(Juss) Benth. var. officinalis (Dode) Huang 5/ i
MR, ZERGMA S CHIGRREV A & A
Mepr . ERLE RN, MHEREEIIEREIZ) T, it
170804); FLfids REREIRTE (JMNMZED 2lA IR
AFE, 5 1709026, 0.25 g/F); HAEME (R
2y TR A A, LS 171104); Cell Counting Kit-8
(CCK-8, H ARt 5 A Dojindo, L5
LA778); Alexa Fluor® 488 Annexin V/Dead Cell
Apoptosis Kit (3Z[H Life Technologies A ], fit's
1705909); =4 DMEM #5373 (3£[E HyClone,
fit'5 8117070); Mkl (£[E HyClone A#], #t's
030718); 4 i (PYZ=F A=) TREMEHA R AR,
#t5 20171113); CAMPYLOBACTER AGAR BASE
(CM0935, FE[FE OXOID A7, #itS 1872340);
Caspase-3 Pk (2HE CST AF]); Hoechst 33258
WGk Gt Fluka A ]).
2 ik
2.1 #HYHIE
211 AETETRIHSE BmASLREAR, B
HIE 60 g RIAKH 10 g, WAEGEIE T, 10
% 25 /KIRE 30 min, JN/KFLE 3 RCEEK 30 min),
Yt S5 A IE 3 KIEW, TART BN T, &
TR M2 T2 3.98 g. 4 HPLC = HrE, ¥
TR & /NBERR 39.90% ELTHYT 10.01%- 25 AR A%
5.36%- RAHINK 0.28%. RAHTIIRIK 0.35%. K/
SHFETIET LB F/KFH A 1.0 mg/mL 11
A % FH 1,
2.1.2 PHEEZH & OnhidR: DodhiH R
PRI B S BR BT IR Al /K 1) 5 5K 3.0 png/mL B}
T QF M. HFE R 4% S R AR 4t K i
5 9.0 ng/mL MEHE: O =RLWIEI: %555
Bt AR BT . B . e ER A
IR 4K #1145 40.0 mg/mL FIRHR . BT 2574 0.22
um — R VEET Sk AR DRI BR T 4 H
2.2 YHREEEFE

GES-1 405 7%, HeMfE DMEM 5597
(& 9%JIAFIMIE ), F 37 ‘Cv 5% COx 100%75E
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M¥EFRFE R R . BUREUAE K GES-1 41fe, H
DMEM #5770l ey B, #%BFFL 5 X 10° AN
N 96 FLH, BRFEARAL 2.5 X 105NN 6 FLKR, 4
SEA NG EE
2.3 BRI RIS TR

HY 100 pL oA K HA A T TR AT R 2 2 X 107
CFUmL , H — & M % i & ¥ 5 % T
CAMPYLOBACTER AGAR BASE X983t b, B
85% N2+ 10% CO F 5% O, =S IEFA iR, T
48 h SEEANEE, ARG A TR (PBS) H,
P2 PR AN ARSI 1) 483 B PR S PR RR FE
2.4 MEIEHRFNE F53E
241 AWM EE R FAR M & FRHEL 8.6 g
CAMPYLOBACTER AGAR BASE #i#, A 500
mL HEIR P, B SEER T, A ZY) CF
AR BB & T7 bR . M & =BRZ5 )
IR, IR 2Ry 186 mL, =ik,
T 60 CAGIMANBAGFEIML, SRJE IANFH R 12549,
RS, Hl& S ARG R M EEARIL,  [RE LA
AN EARAT W) 2 ARG FRIEAE T R
242 wWITBEMAEAEKMEHSH A
CAMPYLOBACTER AGAR BASE }575%, HUKE
217 2X 107 CFU/mL (1) |88 e AT B 0 55 A T
100 uL, ¥J5JIRAn THl &R AR A -, EE
38, HIF 0. 12, 18, 24, 36. 42, 48, 60. 72.
84 h, FHIHXAE H PBS 2 E &, B IREMY
o RSN B FE
2.4.3  BUIRRBSEINE 29 e M IRE (MIC)
{232 [E CLSI (Clinical and Laboratory Standards
Institute) fill 7€ B AR F R AT 200 P B 9206 . HY
WREEZ) N 2 X107 CFU/mL [ A T TRR e AT B 6 B0 i
100 pL, S350 URAT T 28 B 1) 7 24 1 Bt B~ L
b, AREAE S 3 HEEFIL, T 85% Na. 10% CO,
F1 5% 0o AHXTEIE 95%M) =S 59540 37 CH;
F2 0~72 h, WA A KGO, DAL EAS AN 2]
B 7 (R 2P0 FE R MIC s
2.4.4 GES-1 4AAEZRIRIN  £F GES-1 415
AMERE S, YR S0 ESR AN ARG 5 £ (MO,
1:1.50: 1. 100 :1. 200 : 1. 300 : 1) FHJral 12
WERT TR R, BN TR T AT B B VR R [ B,
AIIANAH RLFT BEE 259 S AR BT EE (0.5 1.0.
2.0, 4.0 pg/mL) W& T 257, RN AN
I | TEBERT B, AINZ, R ik

7% 12, 24, 48 h, RJE1% CCK-8 Fuliti &g fE,
E 3h g, MEROEE (O 1, iHHEMEER.

MAFTER =A s/A4 wm
2.4.5 GES-1 Z0f 8T 00k 7Era IR EAT 13 B
WA G074y WIVER 12 24 h &, FEIGFRW, FHTR
72 1¥ PBS 10 mL J&%%, JEEEHAL, WS4, 1200
r/min 0> 10 min J5, PBS KUK ERE AN 1 X
10°4~/mL. B 500 uL TAEBAZE Sk (10 uL
Annexin V-FITC 5 5 uL PL IR &, €D, #Eaie
(SN s w1 Y i1 e <
2.4.6 Western blotting £l Caspase-3 fJ31&  7E 1
mL AR RIPA H5E A PMSF 10 pL, HZ&
2R S A 2] 2.4 X 108 M RIPA, VKGR
fif 30 min, 10 000 r/min &> 10 min, K L&, 1R
# BCA 7R &0 e R EREE, BAR O E KA
562 nm. HEH] 12%50 B G 4%iKR 46 R 1) SDS-PAGE
Bt A BRI 40 ng, 110V Bk, BEEE
PVDF . 5% 954 /PBS-T 3 /41, 4% 1 1 1000
FMiRE Pl Csapase-3, 4 CHFHILH. 11 2000 ik
TPUEY IR IgG, E 2h, WEREAOE (ECL)
B3, WERNRGTER.
2.4.7 Hoechst J+ 0 WEAMILA  HrEFHCH| 1) 4%
ZERHEE (pH 7.4), LW ESRKIMAANFZ A F F
Ab R S () A G HEZH VISR 2H L = 02459 1.0 pg/mL
HF 477 1.0 pg/mL 24, R DA FRIE . Hy R
WERT TR RV W [ TR AT B R+ BRG]
R AT B TRV A 4207 AR B 24 h) A, 37 °C
FEAML 30 min, PBS &Y 2 K, MMA 5 mg/mL
Hoechst 33258 44, %44t 30 min, PBS j&E¥L/E, A
pH 5.5 {8 Al (20 mmol/L F7H£EE . 50 mmol/L
FRE AN 50%HMD H ), 7RG e T ER.
.
2.5 GiitFEsk

A HdlE LA X +5 R, KH SPSS 22.0 #4174t
THo T, A1) ELARCR F B R 26 T 2 T
3 #R
3.1 HTHEREM E A E crhzk

GERIR, W VIR RIAEES SR 24, 364 72, 84 h
IR TE B> 59 (1.950+£0.480) X108, (4.500+
0.600) X108, (2.3300.101) X 10 F1 (1.959+
0.084) X10'°CFU/mL, 40 AKMZWAE 1 R,
BELE 36~72 h #E AT UK L 48 h X 42E
I B w11 AT B T i 5 it 7
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Fig. 1 Growth curve of H. pylori NCTC 11637 (X £s,n =3)

3.2 W TREREAFEIXT GES-1 AR ERMS N
WA T THETEAT R DAAS [RS8 (121, 50 0 1
100 : 1. 200 : 1. 300 : 1) YEHT GES-1 4Hff 12,
24, 48h e RN, F—BREET, BEEN
[, ARG 2O R R, [F—mHE R,
b B R AT, AR A R AR IR R
. DURLEH 100 0 1 N6, Wil 1I2ErTE S
GES-1 ZH03Lh59% 12, 24, 48 h J&, HHIAAEE 5
N (80.57+£121) %, (70.04+321) %F1 (67.74+
291) %, S, SFEBFEE (P<0.01), 4

R 1.
3.3 AEIRE Hd MEReAFEXT GES-1 ZHA0H
T RS20

WA T TRR AT IR AN RGeS 2 (121, 50 ¢ 1,
100 : 1. 200 : 1. 300 : 1D {EHT GES-1 41f0 12,
24, 48 h J5, AT ERREE KRGS RSN, (F
FHBS T A e, I BT SS DU 4K 100 ¢
1 N1, el T8 BEF i 5 GES-1 i Mg L35 7% 12,
24,48 h 5, HMRIH T2 505008 (23.74£1.7D) %,
(53.60+1.87) %+ (70.67£2.87) %, SXHEZAM
b, WEEHI (P<<0.01); {EA 24h, 100 : 1. 200 :
1. 300 : 1 AHEZEFAEE (P>0.05). ERIE 2
M 2. 455 a8 e A @ A ARG S8 E R T
GES-1 41 12+ 24 48 h Ja XTAMMAFIEZ IR, 1%
PRIRGLEH100 & 1, VERITE 24 h FFREJE 825050
3.4 A&7 X ERER B A E K HIF B R

SEERAE RN, WA R EAT R0 BH 1t 245 s hr
BB =B BRI B B T R, i
F A =BE259011 MIC (48 h) 73514 0.9 4.5 pg/mL,
FHAM M) MIC (48 h) 2N 200.0 pg/mL, %471
MIC (48 h) 4 119.4 ug/mL.

F1 TRIBREE R MEREE T GES-1 AEFEERNEIE (X £s,n=3)
Table 1 GES-1 cell viability induced by H. pylori with different multiplicity of infection (X £s, n=23)

5 J— IS 2/ %
12h 24h 48 h

X HE — 100.00+0.49 100.00+1.46 100.00+1.55

A BE T AT R 1:1 98.43+1.07" 97.24+0.95" 90.10+1.14*
501 88.16+1.52* 82.96+1.65* 79.07+£2.15*
100 : 1 80.57+1.21* 70.04+3.21* 67.74+2.91*
200 : 1 69.78 +1.81* 64.28+2.74* 59.30+£3.43"
300 : 1 65.95+1.96* 59.44+2.88" 61.64+3.24"

SxEA R *P<<0.05 *P<0.01, £ 2

"P<0.05 "P<0.01 vs control group, same as table 2

F2 TERRES B VRETEES GES-1 HVATHER (X £s,n=3)
Table 2 Apoptosis of GES-1 induced by H. pylori with different multiplicity of infection (X Ls, n =3)

) e 1%
12h 24h 48 h

i HE — 10.52+1.64 12.37+0.41 11.74%1.65

HA T TR T AT BT 1:1 12.34+1.02" 21.70+1.97* 47.17+1.19"
50 : 1 17.19+1.26" 38.2042.03" 60.03+2.09"
100 : 1 23.74+1.71" 53.601+1.87" 70.67+2.87*
200 : 1 25.18+1.91* 57.30+2.07* 72374314
3001 27.8541.46" 58.93+1.93* 74414315
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i 1 M TRBERTE L - 1 108 | TRRHERF 50 : 1
103
104 10*
10%
103 103
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10° 10! 102 10° 10* 102 103 104 10° 102 103 10* 10°
=
10° T RRIERF I 100 ¢ 1 10° [ TRRHERT 1 200 © 1 10° i R 300 ° 1
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AN-FITC i
2 FREIREFRE Hud EAEATE{ER GES-1 4056 24 h iIFSATHIER

Fig.2 Apoptosis of GES-1 induced by H. pylori with different multiplicity of infection at 24 h

NP R R R, =R
T4 HON | TR TR A A I BRI O, A T 48
h JEANEE FIHIZRE 04 30%. 60%. 90%- 100%H}
XTREIZ) R R EE, iR /N T 0.55 pg/mL 5
FrEEE . 30.00 pg/mL HIHARPE, 0.75 pg/mL =Kk
2 95.00 pg/mL Ar 47 WA R 1 AR KB
JEEUET 95.00 pg/mL /245 TFREJa 4R 9T, I3k 3.
3.5 A& M EIFS GES-1 AT
REXERFIEREN

IEHL 48 h XA KAl 1R AT B, DA
100 © 1 &4 GES-1 48, 27l =EZ5% 1.0
pg/mL A/ 475 0.5, 1.00 2.0 4.0 pg/mL FFME
GES-1 401 24 h J5, R T-Z, SXEALILE,

T AR A T2 26 B2 TR R 2 (P<<0.01), i
AL, HE AP TR EEZFEK (P<
0.01), ZER LI 3 F1K 4, Western blotting 45 F 1.
N, SXTRRA LR, BERHAINMIH Caspase-3 M
FKiLAKFRET A (P<0.01), SHEEALE, K
&R HLS A Caspase-3 25 [ 3834 7K T 45 1 5 P&
(P<<0.05. 0.01), Z5RIIE 4, FWILE&TTA LS
PUEH B TR E AT B 5 S 10 GES-1 4iedE T, 1.0
ng/mL FIFDHIE FH B i
3.6 A&7 EREAT E A GES-1 ZHAaf
AL

£ Hoechst 33258 LG )a, 20 WHMEEM
SREERL IR XIS IE 5E %, AN IER

®3 RNUBR. M. ZKANMKE S RIETERIEIER
Table 3 Inhibition of clarithromycin, metronidazole, triple therapy, and Zuojin Formula on H. pylori NCTC 11637

AN [ 508 18 1 25 W) i R L/ (ngrmL )

#H)

il =0 i # =30% 1% =60% % =90% % =100%
TR EE p<<0.55 0.55<p<<0.65 0.65<p<<0.80 0.80<p<<0.90 p=0.90
F R p<<30.00 30.00<p<<165.00  165.00<p<<175.00 175.00<p<<200.00 p=200.00
LY p<<0.75 0.75<p<<1.55 1.55<p<<3.00 3.00<p<<4.50 p=4.50
& p<<95.00 95.00<p<<108.00  108.00<p<<115.00 115.00<p<<119.40 p=119.40
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10* 10° 105 10
T X R ] =Bz K477 0.5 pgmL!
3
10 10 104 10*
10%
10 103 103
10!
10% 102 102
100
=| 100 100 102 100 10t 102 10 10* 105 102 10% 104 10° 10> 10° 10t 10°
10° 10° il (2
K475 1.0 pgmL™! #4757 2.0 pgrmL K475 4.0 pgrmL™!
10° 10 10*
103 103 103
102 102 102
102 103 104 103 102 103 10* 10° 102 103 104 10°

AN-FITC

3 E&7 IR E RS GES-1 AAAT RIS
Fig. 3 Apoptosis of GES-1 induced by H. pylori NCTC11637 after treated with Zuojin Formula

R4 EEFHREITZREAERRA GES-1 4FEA TSN
(X=Es,n=3)
Table 4 Apoptosis of GES-1 induced by H. pylori NCTC11637

after treated with Zuojin Formula (X £s,n =3)

2H 5 p/(ug-mL™") AT/ %

X HE — 12.3740.41
Y — 51.74+1.54™
=R 1.0 28.74+1.37%
K& 0.5 37.62+1.17*
1.0 31.04+1.02%
2.0 42.17+1.33%
4.0 46.21+1.46"

EX AR "P<0.01; SHEBAHE. #P<0.01
**P <0.01 vs control group; *P < 0.01 vs model group

B-actin

Caspase-3

 —
YRR OB =B 05 10 20 4.0
21 K4/ (ug-mL™)

4 EEFH I EREAT R GES-1 4B Caspase-3 &H
RIBHIF M0

Fig.4 Expression of Caspase-3 in GES-1 induced by H. pylori
NCTC11637 after treated with Zuojin Formula

M, QUMUAZ IR AT, Y vk HLE YA
— 3, RIIIETRIEM N wa IR R A H
GES-1 #iffl 24 h J&, A HAZ B N A 4 BRI RAE 1)
W g e, IR Al TR S

fiEs BN 1.0 pg/mL i =B RAE &5 )5
ST TR B I Rk, LA S
3.7 A& X TR E A GES-1 4paiE
JERI RN

CCK-8 il & B 27w, A (A ot &3 B 1) /e 4
T3 Y Re B e | IR AT BB A ) GES-1 4
WIETEYE . Al R AT W AE A GES-1 4 12,
24, 48 h G, HMAFIEZR0 RS T (80.57+
1.21) %. (70.04£3.21) %. (67.74£2.91) %,
5 1.0 pg/mL £ 4 )7 36898 120 24, 48 h Jo,

=25 1.0 pgrmL! K477 1.0 pgmL!
5 AgFIHIZRETERSR GES-1 AAEF SIS
(X100)
Fig. 5 Mophological changes of GES-1 induced by H. pylori
after treated with Zuojin Formula (x 100)



- 886 ° ¢ 3% Chinese Traditional and Herbal Drugs 38 50 % 25 4 3§ 201942 A

MMAETE R 5 EFHE] (94.12+0.82) %. (97.67+
1.04) %. (90.3142.04) %, SHIRFEIIH T H,

Z5mE (P<0.01), Ui/ e)r BAResli
I VUR AT T X 2R G B AR AR, R 5.

x5 E&FHXEIZENEITERLN GES-1 MIEENEE (X ts,n=3)
Table 5 GES-1 cell viability induced by H. pylori NCTC11637 after treated with Zuojin Formula (X *s, n = 3)

. . AT /%
A pllpgml ) 12h 2h 48h

i HR — 100.00+0.39 100.00+0.46 100.000.55

(e — 80.57+1.21** 70.04+3.21* 67.74+2.91*

ENEELY) 1.0 77.75+2.17* 65.27+2.03% 57.94+1.89%

ik 9] 0.5 83.16+£0.91% 88.26+1.45% 95.23+1.91%
1.0 94.1240.82% 97.67 +1.04% 90.31+2.04%
2.0 84.0840.96# 93.3941.68% 96.34 42 24#
4.0 81.0140.79* 82.4841.97# 88.5543.02%

HXTHEALE: P<0.01; SEMALE: “P<0.05 #P<0.01
**P <0.01 vs control group; *P < 0.05 *#P <0.01 vs model group

4 g
PERATIRETORNE RN, AT IR E AT B 2 12 1 31
10 2R G e M 500 (1) EE BB R, 76 P B W g e
FFE R R T IE 50%~80%. Wu T THE AT i i it
Btk B, e T E A, SRS RE,
AR RS E K WALER . BRI Sk
2 2 BB 18 e S AL R SR U1, [ BReiE
BT AUE HE RN 1 2R B0 . G R ZR R B,
R 53 il 1) R T T 1 U6 2 AR VA 1 3R 0 4% M s
T SRR (A5 R B o I PR L FHBRT S AR L FR e
OB B DU 29 W2 A RS e S R T AR A 7
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