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B J8 (gastric cancer, GC) J& 4> BR & UL I8 AE i
FEARDCHE T IR K 22—, A B B VA TR, anAs
FBHIGTT, WG AR EAE Y . Bl FARIGIY
SFRUIT S I0 7 7 vk B B R I B IR T ROR 5 8R
1% R SR B PR SR 1B IR T SR WS 2 w1
RITROR AR . ARIR ) b 4R AU 3 1Y
Bi7 i6 2590 © h IR S IS I I 2 — o R AR
1% (Honokiol ) & — 7t A&t v 245 14 JEE A MR Kz Hh H2 1L
RN T 2R AEY , RFEIE 25 S
PR A TR TH A R G801 I8 1 By 1 BIF 7 v 28
WG BF5E 26 B Honokiol HLAT |2 Y25 2
WPE A G P PUEAL PR MR SR
1 3 45 22 A i, T 1 R B TR AR YT P
WL 22 07 S TE M (B . ATF4/CHOP/TRIB3 {5 %5
18 % & N N 3 (endoplasmic reticulum stress,
ERS) 175 7 41 L 4 T (0 3 48 22—, 2 4 A 7R 7 SRk
Z VR A PRI S Bl A A% O B T IR
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JE b G E S . A W9 4R 18 Honokiol 1 38 13
WS ERS 38 #0748 1 H 38 i ATF4/CHOP/
TRIB3 {5538 f& W45 GC HEFE M AL &4 38 , %k
8% FH GC 41 il & HGC-27 5 AGS, #£9% Honokiol Xf
GC A M3 78 AT B R 2B S AL, R
GC IR YT HR LS B BE

1 MR5FE

1.1 ##l
1.1.1 @mz  ANGCHiZR HGC-27 MAGSH

RICEHPEAT]

1.1.2 = &M HF K #H  Honokiol (525 : HY-
N0003, 3 [E MCE A F] ) ; RPMI-1640 £% 37 5L 1 JjE 25
FI i (555 : C11875500,252000, 3% [ GIBCO BRL 2
a) ) ; 164 1ML (fetal bovine serum, FBS) (585 : XY-
FBS-500, |- SAILYBIO /A ] ) ; PBS & P (1% 5
G4202, IILFELE IR A A s —H IR AR 4R R IR
B 4% L1240 M T L R R B 22 (bicincho-
ninic acid assay, BCA) {7l | 45 i 45 4% (4 % Il RIPA
2 i W (4% %5 . D8371., P1400, P1110, PC0020,
G1062.R0010, Jb 3 & F A A ) 5 CCK-8 125 (17
5 : MA0218, K% A RN 7] ) , Matrigel Matrix 3 /5T
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e (475 + 356234, 3% [F Corning /A ) ) ; Annexin V-
FITC/PT 8 T3 7 & (585 : 40302ES, L ifg 28 £ A\
) 5 B4t Ik TR/ 1099 -2 2K 1 (B-cell lymphoma/
leukemia-2 protein, Bel-2) 75 . BF9103, ul 73 25 il
A AW ) 5 b RS G BEEE H (E-Cadherin) (i E 25
H (Vimentin) | 34 78 2 i1 #% 30 £ (proliferating cell
nuclear antigen, PCNA) | Tribbles [7] 545 1 3 (tribbles
pseudokinase 3, TRIB3) .Bcl-2 #15¢ X 25 H (Bcl-2 as-
sociated X protein, Bax) \ﬁ—ﬂﬂiﬁjﬁ = (ﬁ—actin)&ﬁa N
B — 3T (185 :20874-1-AP . 10366-1-AP . 10205-2-
AP . 13300-1-AP.50599-2-1G . 81115-1-RR . SA00001-
2 FISA00001-1, B = /N W) ) 5 i 224 6 2 11 (N-
cadherin) | % 5 3 i [N T 4 (activating transcription
factor 4, ATF4) (525 . WL01047 . WL02330, ¥k FH J7
N H]) 5 9B R R 5€ &5 H (C/EBP homologous
protein, CHOP) (%5 : ET1703-05, Bt M2/ 7] ) o
1.2 FHi&

1.2.1 #mpeszidb o HGC-27 FAGS 40 i 1%
7T & 10% FBS (1) RPMI-1640 15 35 3, IF 7 N 1%
PiA 2 (100 U/mL & 2 1 100 pg/mLEERE ) , 1
F2F 37 °C.5% CO, W E R FEA8 s — FF LM%
fi%# Honokiol Jf Jil RPMI-1640 £ 7% 5 7 B¢ & 15,25
pmol/L e Ji A FH 4R fifd .

1.2.2 CCK-8 %% WU %4k K AGS . HGC-27
A, B WA 4 L, B A i B R 3 000 1~/100
L, 96 FL AR AL N 100 L 40 i Bk, 5 D E AL, 8
Zx 1AL I 100 uL PBS Bij 1E 75 % , 737 'C.5% CO,
ZAF T AR TR AN MG RE S i 25 4b B 3 S Al
10.20.30.40.50 pmol/L Honokiol £ 320 , %L 10
ul. CCK-8 k71, JRAR I B 2 h, B bR S AEAS O h
I A 450 nm &b 9 W% % B (absorbance, A) . [F] 2514
B g 24 48 .72 h, 3T EREAN G E (half maximal in-
hibitory concentration, ICy,) . J& 22525 [F] A B i%
B2 415,25 pmol/L Honokiol 40 # 41 ffd J5 I 5 A
{E TR A0 LA %

1.2.3 £ B%HBREER  0.15.25 umol/L Honokiol
Kb PR XF A K B4R 9 48 h i, 1 000 t/min B0 5 min
AR AN, A B A AR 1 0004/ 4L . 6 FLARAEFL
N2 mLANMEEWR . 4~5 d4e IR . 10~14 dJ5 K55+
SEEE 49 2H 2340 M i 72 WA 15 % 30 min, 0. 1%
g5 R YL 15 2 30 min i BV BT T B UR:
1.2.4 X% 0,15.25 umol/L Honokiol 4k FH
PRI 20 0 48 h )5, 40T 6 fLAR T, 8x10°4/

FL, 75 40 5 B 5 FH 200 wL AR Sk 7E 6 FLAR N &I <+
TR, FH PBS I Uk L BRI FE R 4 ML . 4351 T 0.
24 .48 h1E AT 40 R KR A A 1% Ol , B[R]
BOr BB JE A 58 45 3R SRk S IR AN .

1.2.5 Transwell £4 %3 0.15.25 pmol/L Hon-
okiol &b FEXTE A= K 4 M 48 h /5, 1 000 r/min 50>
5 min YAEAH I, N = M 600 uL 10% FBS 5¢ 4= K5
FRE K INE RN G BT BAEE T VLSS B4 fi
() VR TET A JC S, A A RO A U AN E .
RPMI-1640 35 77 H A B4 ML B, 1= 5x10° /4L,
200 pL/AL. 37 °C.5% CO,}% 3% —Emfia), ] PBS g
E/NE 20, B E SN 200,600 pl 4% 4121
21 it [ 5 1 22 20 min J5 0. 1% 45 5 44 4 30
min, i PE/NE AR Fa s EE O =R
G M J B T . E 200 1 S 3 BE A0 TR S0 L AR
KR, ettt & /NE T JE -3 5 AN b e 8 2/
LT e A 40 I . 3 F 5845 PLIEF R A9 S 2 40
1.2.6 Transwell 12 & %3 Matrigel Matrix 3 5T i
iz FE 6 BH A5 L Wic &, b3 B LA 100 ulL, B 1H
TE TR . 0.15.25 umol/L Honokiol AbFH X} %%
A K 40 i1 48 h )5, T RPMI-1640 55 3% K247 B 40 i
B, b 8x10°4N /4L, 200 uL/AL. 37 °C.5% CO, K5
Fr—E W], PBS YR/ 29K, b R 4050
A 200,600 pl. 4% 2H 22 L [5] E WL [T 5 20 min J5 H
0. 1% 45 FH R Y €830 min, 7P /NVE R 242 I
FERE W SR A L R T, 7E 200 15 0
BEALEF R 2 IR B, e i 45/ NS DU T84 54
MEF T B /NE ST R AR HE %
PLEF T 51241 40 MU B

1.2.7 AX@meA %% 0.15.25 pmol/L Hon-
okiol Ab FH X H A= K 40 M 48 h ), FIAS & EDTA
TR TR A, , T B B A B, FHF0V2 1) PBS R4 4
M2 7%, 1 000 r/min . 4 “CE.L> 5 min J5 A 40 0 ; 1
F£ PBSJiA 100 pL 1xBinding Buffer 5241l , il A
5 wL Annexin V-FITC 5 10 pL PI Staining Solution,
TR AT, % IR I R 10~15 min; Jill A 500 wL 1x
Binding Buffer, 18 %) J5 #EOGIK L 78CE , 1 h WK
20 LSS

1.2.8 Western blot % & 0, 15,25 pumol/L Hon-
okiol Ab FF X B AE A H 40 ifl 48 h /5 , 2R 11 RIPA 3R A%
SRR L AR, SR FH BCA X0 T W B9 25 1 ik
FE ST A, $EICEE 1, 38 2 SDS- 2R VN s ok e #5611
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1, 7K (polyacrylamide gel electrophoresis , PAGE) 73 15
FE L, IEE A B 2 0. 22 um PVDF i | ; PVDF
= A B AT 5% ARG 0 3 P = R 3 2 b
kiR -20 BY 1xTris 2% 18 75 WX (tris-buffered saline
with Tween-20, TBST) /& & PVDF i )5 5 —41 4 “CHE
PRI 37K 12~16 h, Hi B LA B-actin (1:10 000) .
E-Cadherin(1:2 000) \N-Cadherin(1:1 000) ,Bcl-2(1
:3000) \Bax(1:2 000) ,PCNA(1:10 000) . Vimentin
(1:30 000) , CHOP (1:3 000) . TRIB3 (1: 1 000) .
ATF4(1:1000) ;%% H , F§ IXTBST % % PVDF fi% 3
P, 10 min/IRK, 4t (1:10 000) % &M 1 h, IXTBST
THBE 3K, 10 min/Ak . fii [} ECL Ak~ & 0% W52 .
Bio-Rad BEE RS R GL 118, Image) #XF &AL 0T
H &7 IR EEAE, LA B-actin NS TTE L HIEHK
FHXT IR IR

1.3 %it= & {fH GraphPad Prism 9. 0 £ {
ST S IR, R wes Fon TR EE , B L
HA 3R AR ORGSR 0y Pl d S VAR e . 241 1h]
FE 85 SR H PR #E T 22 43 #1 (one way ANOVA) |, P<
0.05 hZERAGIE X,

2 #R

2.1 Honokiol 3 GCHRAEFEFEXME MM CCK-8
SEE AN, 5 AR AR BRI AT AR ZH (0 pmol/L) AH L, 10,
20.30.40.50 pmol/L Honokiol 441 5 Bl — & At 14 4 1
AR, ELAM G AR B 25 v B T i i v o . 2
5% , Honokiol XF HGC-27 , AGS 4H i 1) 1C., 4351 Ky
20. 24 .24. 84 umol/L., UL, 75 J5 £ S5 ik £ 1C,,
FFF 3T A9 15 25 pmol/L 1§ A4S 5 & 1E 47 Ab 3

150 HGC-27
48 h 1C,,=20.24 umol/L

$100F T
; T
;g
=
= etk
8 50 i el

seskoteok

|_—|—_| seoksteok P

0
0 10 20 30 40 50

Honokiol (umol/L)

L1,
2.2 Honokiol 3f GC 40 i 18 3E . A T= B9 & g
CCK-8 5250+, 5%f B4IAH 1L, 15,25 pmol/L Hon-
okiol 40 HGC-27 . AGS 41l il 77 7% % W i F [% (P<
0.001), WLIEI 2A . H=CAMIA 1, 15,25 pmol/L Ho-
nokiol 21 HGC-27 . AGS 4fl Jfd ] 1= #8945 fir b7+ (P<
0.001), WLI¥l 2B, & BETE WL 555, 15,25 pmol/L
Honokiol 41 HGC-27 \ AGS 41l il 52 (5 & i 50 . T B
(P<0.01), WKl 3A. Western blot SZEZERH , 15.25
pumol/L. Honokiol 34 I T 38 P ¥ 240 e v 1 58 AH OC 28 1
PCNA A2 35 (P<0.01) , E A4 T2 11 Bax 9 3%
ik (P<0.05) , T W BT #1778 F Bel-2 B9 & 35 (P<
0.05), W 3B, iR 45 3R W] Honokiol fE % {12 i
GC YU I T, S ofil HLH 5
2.3 Honokiol 3 GCHIfEER FEHEM LIE
Seu v, 5t BEZH A L, 15,25 umol/L Honokiol ZH
HGC-27 . AGS 411 6455 11 & 1o AL A o odi /L, 40 i
TR HE 1 B E 5L (P<0.01) , WKl 4, Transwell 1T
7% 5256 [R]FE 2 W, Honokiol 2H 40 Jif 3T 7% 2 I 1 5
B oL IR RE S BEAIL (P<0. 01) , WKl 5A . Tran-
swell {228 5286 7 | 15,25 pmol/L Honokiol £ HGC-
27 (AGS 4 i 2 2k 356 T i i) 5t P W o /b, 1R 28 g
JIFAL (P<0.01) , WK 5B, Western blot 25 7,
15.25 pmol/L Honokiol ZH W B 20 i I~ Kz 40 M b s
I E-cadherin 2151 8 (P<0.001) , [a] 5 & B bR
% M N-cadherin . Vimentin 2 53~ 4 (P<0. 05) , UL
K 5C, [iRg5 53] Honokiol BEM% i i I/ 45 I —
() 5 5 AR AH 56 20, SR ) GC 41 i 1) 32 B FN iR 28

PN
He JJ o

1501 AGS
48 h 1C,=24.84 pmol/L
£ 100 *
~ —T
ey
E skeksksk
=] e il
=
3 sof
sksksksk
skesksksk
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Fig. 1 The effects of Honokiol on the viability of GC cells
“P<0. 05, P<0.01, """P<0. 000 1 vs 0 pmol/L group.
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Fig. 2 The effects of Honokiol on the viability and apoptosis of GC cells
A: Viability of HGC-27 and AGS cells was detected by CCK-8 assay; B: Apoptosis of HGC-27 and AGS cells was detected by flow cytometry apop-

tosis assay; ~P<0. 001, “""P<0. 000 1 vs 0 pmol/L group.

2.4 Honokiol X} GC 28l 2 ATF4/CHOP/TRIB3 i&
BEEIR M Western blot 25 3 B, S5 X AL AH H
15.25 umol/L. Honokiol Ab 1 AT i 9 £k £ ifd /) ERS 3
AR ATF4 . CHOP # TRIB3 [ 2 1A /K -1 E
W (P<0.05) o X —%5 R 447K Honokiol A] 38 &8 3 i
ERS "' ATF4/CHOP/TRIB3 1% — {55 ‘53 f#§ K 3 1l GC
YL T . ULET 6,

GCIER A B R IR L Bz i B, R —Fh 2 2%
H5 BRI . S e AL 4R B 4Bk i
8 95 R AL R B AR R R S B GCAE P [E
{9 I A TR 26 R0 P A R AR SE AR R4 5 =7
FR, GC R RSB ITRORAE , v 7 A AF AT SR 5

%, REHURFEVS W ], % 58 B a7 1Y I
PRIT 850 PR o i B o % 15 98 22 9 AL 1) 3 £ A
TG BB IT 7 28 75 KA W n , 25903697 & ik
FEFEY . AFG0 AT RCA PR T 22 VRIE
2 IR, B RV 1] 25 ) FR TT SR 242 =5 GC R
SPRORICHE, T2y B REE 28 VR
RIEFH A R AR I7 ROR GO0 8, AR R, h 25 $2 T
VISR A 7E GC TR AT TE TR LIS 2 1772
GG, X SEHL A RCH R Y T GC 4 AE A7 T )
() A FE S AR

Honokiol f&—Fh A= 9 7% PE KR /INor T 590,
BA Z A2 BRHE AR DT R BT A i R
SENG R, O R B T B PR AE W R T B AR
RV AE Z R0 R LR Honokiol ¥4 JR B T W
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Fig. 3 The effects of Honokiol on the proliferation and relative proteins of GC cells

A: Proliferation of HGC-27 and AGS cells was detected by colony formation assay; B: Proliferation and apoptosis proteins of HGC-27 and AGS

A A e R A ROR  H R AL K,
40, 38 14 ROS A~ 5 i) p53/Cyclin D1/CDK6/CDK4/
E2F1 i % . p53/PI3K/Akt/mTOR i #% ) J2 ERS 2545
S TR AR A il o9 A0 B A B MR SR AR
FI 2 R, H AT ¢ T Honokiol 75 GC R4t fith 97
VEH B W TE 4y FALHI s e A R . AR5
T AR SN2 UE S T Honokiol % GC 4 i 3%k 6 741
() 2 . 45 53R W], Honokiol BEAZ H i) fi

Hokor

P<0.000 1 vs 0 pmol/L group.

HEGC Uil & HGC-27 A1 AGS BYJE T, 3 i) LI 5
A MR B HE 11, 1X 5 Honokiol 76 oAb Fh b il 3t
fifr9ed 2% W — . 1 Honokiol #1177 GC 40 i 4 -
Bz~ B B AL L R IT 5 T AN YR T, AT 7
i T GC 4 A i A E R . DL 1 BF5E O Hon-
okiol Y RIS FEPL GC 25 W) $2 it T 5L 50 Ak 415 , (0 o7
A P 8 SEBRASCRATy 5 32— 20 B IE

ERS J2 41 157 45 b A 25 P 38 (An ol 4
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Fig. 4 The effect of Honokiol on the migration of GC cells was detected by cell scratch assay x40
"P<0.01, ""P<0. 001, "P<0. 000 1 vs 0 pmol/L group.

2 MR SF R T A5 ) B VO N, AT o 22 Ak iR
B FAM R T Horh, 2 8 O R PR
J5t W 8 B (protein kinase R like endoplasmic reticu-
lum kinase, PERK ) iffi }% J& ERS /E FHHL | =2 — : i 3%
RET  PERK B0 | HE M85 IR 1k B A% Bl IE i iR
T 20(elF20) , TR T AZ TIIFAE A ATF4 3%
ik b ATFA B 755 U 00 08 T AH G s Y
CHOP FIZLUN 43 F TRIB3 i 3% , e 2 fuh & 40 g 4
ToREF M0 WFSEOR W] ERS R Sl PR 1 ZE AL S
GC 114 A 2 Je Rt B 33 UDRE O, B 23 (1) T 131
A G BRI TR R o SR, BT OC T Hon-
okiol 18 115 T ERS AL T i 15 vk B F 52 14 )
BEL . ARWFFE 45 4278, Honokiol A FEREWS i) & |-
1 GC il Hh ATF4 . CHOP 1 TRIB3 () 2 5 7K -, 2
7~ Honokiol &£ #f GC 4HHEH T -3 il L3458 1245 il
=22, T A0 GC 40 8 1 JE 72, 7T RE S5 ATF4/
CHOP/TRIB3 i fi# B 9 TG A O o X — A BLE 7R T

Honokiol H1t GCAVEFH BY#T AL , BV A 1% 45 e 441 B
DAY F14) 7 98505 7 3 J65 S KT e 20 B e s il . v
CHOP 1}y ERS 75 5 4H M 48 1~ 1) SC Bl 5 S -, B
40 Bel-2 SFHTIA T2 8 1 AY F 35 IR0 Bax S50
JHT 935 4L, T TRIB3 W J& CHOP (%) F i 4l 3
JAEHCR ERS A2 Y M B T2 15 5 b R R H 2AE
o B, Honokiol I ## CHOP F1 TRIB3 9 /E H#L
il 5 2 AF 5 7 20 6 AT X4 81 %) 98 1 4G o B 3 B
TR FR ZE IR LR AR & o (B TE R AW 7E
A3 FAILHI #4538 1 4% 2] Honokiol 47 ESR 155 18 %
M TS RS cCHlERM LRI —
B

2 LA, Honokiol 9] GC 4H g % 4k #E A2 , v]
it ATF4/CHOP/TRIB3 i [ () #4076 AH G o $E [a] 1%
15538 B AT B8 GCIRYT Y — A B #% . ABIESE
A Honokiol N FH T GC IR 7 #2431 87 i IS K U .
S 452 e 3 Ao 3 B0 ) ) i e PR A B B AR i —
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Fig. 5 The effects of Honokiol on the migration and invasion of GC cells

A, B: Migration and invasion of HGC-27 and AGS cells was detected by Transwell migration assay and quantification charts showed the statistical
results of it x200; C: Migration and invasion proteins of HGC-27 and AGS cells were detected by Western blot assay; "P<0.05, “P<0.01, ""P<
0.001, "P<0. 000 1 »s O pmol/L group.
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Honokiol inhibits the malignant progression of gastric cancer cells by
regulating the ATF4/CHOP/TRIB3 pathway

Dai Kaihong'*, Wen Xianhui'?, Huang Yun'?, Wei Sixi"*, Huang Hai"’
('Center for Clinical Laboratories, The Affiliated Hospital of Guizhou Medical University , Guiyang 550004 ;
2School of Clinical Laboratory Science , Guizhou Medical University , Guiyang 550004 )

Abstract Objective To investigate the effect of honokiol on proliferation, apoptosis, migration, and invasion of
gastric cancer cells and its underlying mechanistic. Methods Human gastric cancer cell lines HGC-27 and AGS
were treated with Honokiol at concentrations of 0, 15, and 25 pmol/L.. CCK-8 assays were conducted to determine
the half maximal inhibitory concentration (IC,,) for both cell lines. Cell viability, proliferation, migration, and in-
vasion capabilities were assessed using CCK-8, colony formation, wound healing, Transwell migration and Tran-
swell invasion assays. Apoptosis rates were measured via flow cytometry. Western blot analysis examined proteins
related to proliferation, apoptosis, migration, invasion, and the endoplasmic reticulum stress pathway ATF4-
CHOP-TRIB3. Results Compared with the control group, treatment with 15 and 25 pmol/L. Honokiol significantly
reduced the proliferation, colony formation, migration, and invasion capabilities of the two gastric cancer cell
lines, while significantly increasing the apoptosis rate (P<0.05). Additionally, compared to the control group,
the protein expression levels of neural cadherin (N-cadherin) , Vimentin, proliferating cell nuclear antigen
(PCNA), and B-cell lymphoma/leukemia-2 protein(Bcl-2)decreased in the two gastric cancer cell lines after treat-
ment with 15 and 25 pmol/L Honokiol, while the protein expression levels of epithelial cadherin (E-cadherin), Bel-
2-associated X protein (Bax) , activating transcription factor 4 (ATF4) , endoplasmic reticulum stress-related pro-
tein(CHOP) , and tribbles homolog 3(TRIB3)increased ( P<0. 05). Conclusion Honokiol promotes apoptosis and
inhibits proliferation, migration, and invasion of gastric cancer HGC-27 and AGS cells by regulating the ERS sig-
naling pathway ATF4/CHOP/TRIB3.

Key words honokiol; gastric cancer; endoplasmic reticulum stress; ATF4/CHOP/TRIB3 signaling pathway;
apoptosis; targeting
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