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Study on the mechanism of Compound lizard powder on reversing cisplatin resistance in gastric cancer by
inducing apoptosis and autophagic death

LIU Caiyue', LI Zheng', LI Weigiang'" *(1. School of Traditional Chinese Medicine, Ningxia Medical University,
Yinchuan 750004, China;Z2. Ningxia Key Laboratory of Modernization of Ethnic Minority Medicine, Ministry of
Education, Yinchuan 750004, China)

ABSTRACT OBJECTIVE To study the mechanism of Compound lizard powder on reversing cisplatin (DDP) resistance in
resistant gastric cancer cell MKN45/DDP through nuclear factor-kB (NF-«kB)/SNAIL signaling pathway. METHODS MKN45/DDP
cells were divided into model group (20% normal rat serum) , DDP group (1.3 pg/mL DDP+20% fetal bovine serum) and
Compound lizard powder low- and high-dose drug-containing serum+DDP groups (17.2, 68.8 g/kg Compound lizard powder 20%
drug-containing serum+1.3 pg/mL DDP). The viability, apoptosis and intracellular autophagosome of MKN45/DDP cells were
detected. The content of microtubule-associated protein 1 light chain 3 (LC3) in the cell supernatant was detected. The expressions
of B-cell lymphoma 2 (Bcl-2), Bcl-2-related X protein (Bax), as well as the protein expression levels of phosphorylated NF-«B
p65 (p-NF-kB p65) and SNAIL were detected. The molecular mechanism of Compound lizard powder in improving DDP resistance
was further clarified by using NF-«kB pathway agonist tumor necrosis factor-a (TNF-a). RESULTS Compared with model group
and DDP group, the cell survival rates of Compound lizard powder low- and high-dose drug-containing serum+DDP groups were
significantly decreased (P<<0.05), while the levels of apoptosis and autophagic death were significantly increased (P<C0.05). The
expression levels of Bel-2 (except for the compound lizard powder low-dose drug-containing serum+DDP group), p-NF-«B p65
and SNAIL protein in MKN45/DDP cells were significantly decreased (P<<0.05). The content of LC3 and expression of Bax
protein were significantly increased (P<<0.05). High-dose Compound lizard powder drug-containing serum+DDP could effectively
reverse the down-regulation of LC3 I[/LC3 1 and Bax protein expression induced by TNF-a (P<<0.05). CONCLUSIONS
Compound lizard powder drug-containing serum combined with DDP can induce apoptosis and autophagic death of MKN45/DDP

cells by inhibiting NF-kB/SNAIL signaling pathway, thus
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(epithelial-mesenchymal transition, EMT) #f 2 1 5% 1 J82
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1 #F#
1.1 FEEE

AWFFE I A 32 EEALERAT - HF 100 B S0 A0k 20 i
AR RS (L) A BRZA ], EVOS XL Core HU{5]
B RUBE  Multiskan GO BY i A5 1% ( € [ Thermo Fisher
Scientific /A F] ) , Mini-PROTEAN Tetra 1 2 {4 L 7k R 4t
(Z£[# Bio-Rad /A F]) , Amersham Imager 680 RGB %I R
W YRe % (£ E GE B&¥7/~H]) ,ECLIPSE C1 ZU{5]|
EOOG I (H A Nikon A1) ) .

1.2 FEHAmSEH

207 SRS R ZE 2460 SRR L IR VB RS A
PEEAT REAARE S M SESAER LLAE H R AT R
BRI A2 B T H B = B (543531 R 2208036 , 1804052
1808123.2303340,1809146.,2305020,1809011.,2307204 ,
2206048.,2305057) , H iR 249 UM 28 T B BE R R 2
22 e X A 27 XL 78 N 3 SRR M Eremias multiocel-
lata Giinther (1)1 A4, HoAR 2451 piz B B2 B
2 RS R L

fi 983 2K %E [ 7 o (tumor necrosis factor-o, TNF-o)

TEZED; 202545 36 44 23 1

(#L5 HY-P1860, 4l Jif =98.5% ) i) F 3& [l MCE /2 7 5 3%
B e A 14 4% 3 (microtubule-associated protein 1
light chain 3, LC3) i 3K 4t 92 W B3 46 (ELISA ) i 57 &
(H1t5 061619461740616) 1 H - IREVT 3 DI RHE A BR A
A5 00 A mEGe (MDC) ) & (L5 K2287) 1 [ 3E [
APEXBIO 2 ] ; i Bel-2 PATEFEHTIA b Bel-2 156
X 4K M (Bcl-2 associated X protein, Bax) £ 5 [ Pi A (4t
SO 4223 .2772) ¥ A SE[E CST 2wl s bk ik
NF-kB p65(p-NF-kB p65) £ st EHUIA bt SNAIL £ 3¢
FEDUIAR  Sadit B-NLEH 2 1 (B-actin) 22 5e BEHTAAR FIBRAR 21
AAL G (HRP) AR 1 L E T S BREE 1 G (1gG) —
Bt (41543 51 - AF2006 , AF6032 . AF7018 ., S0001) 4 1l
[ 3% [¥| Affinity Biosciences 2 m) ; G bt H i B -3- B iR i
A (GAPDH) 2 s SR (k5 AC2111013A) I FH 2K
IR IR AW RH A R ) o
1.3 zh¥54Hka

AW 5T BT F 2h % 4 SPF 9 SD KRR, 3£ 30 H,
6~8 Ji % , R 220~280 g, I [ T H BB K22 5056 5)
Yo, s rIE S SYXK (779)2020-0001, 5
Yy 55 R 5E h OG E RIS 45 12 h G 2R, AH X
40%~60% , I FE R 20~25 °C; sh W7 3= A ] 3 il £
YUK, AW S5 T 7 2 ER R E L5
B O SR S AR R AE B A T R W (SRSl
IACUC-NYLAC-2022-165) ,

DDP [iif 24 ¥ B % 41 i MKN45/DDP (4% % CTCC-
0520-NY) Iy F Wi L3 AR AR A FRA F] S
2 FHik
2.1 E MG EUKRR S miERN &
2.1.1 57 s oK R A5

LS 7 WG B T 2k (4 SRR T 30 g B EE 30 g
FAR 15 g 4535 30 g JER K 10 g 1A% 20 g AT 20
g AL 15 g S5 g HH 6 g), /K 2= AFR 1000
mL, =21 30 min; LR K E B 5 5 /N K B 30~40 min,
R 2 RF R 500 mL, 1 S8 HZG 5 25 7 711 800 mL 7K,
[F] 7 A 20~ 30 min; 5 I 2 R UEIR L /N KR, R 4 1l
i M 6.88 g/mL(LAAE G it, FIA) /KR . R
PR B 2700 TR, 52 7 Wi i 17.2 g/kg 21 ) 24
YIBTERREE N 1.72 g/mL (HHAE R KRR ) , 5207 i i
68.8 g/kg 41 A #fd FFF i (6.88 g/mL) o, Ji )5 7%,
4 °CYe £ H
2.1.2 7 MG E 24 0L A A

#4430 H SD K R IR BEAILEC T334 70 25 PG R
FIAE 77 MG 17.2.68.8 g/kg ZH (43 HIAH 24 T RS
H 1 ARDY A 10 H o By i Al K R E A
Joj 1)k 14 52 7 TG K B, T 8 AR B 5 mL/kg 3 25 1
N HR 2 K B B SRR AR BER K R RAA2ZY 21K, 1 LE
Tdo RWHEHE 1 hJa, BRI, ORI 3 K i AELE VK
ERE 3 h, BOHUETE 56 °CHEEZK A5 K % 30 min 5
TG Lalug, 22 F IR EPE A7 T —80 °Cik
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FErP . BRI L 20% ROARAR EEY G2 AR R
FUAE 2R 40 M 1 AR PR S B TR, BEFE AR BR 259 1Y)
PR AR ) Jin 2 40 i 4 75 L (R 24 1l 7 5 RPMI
1640 15 F2 LRl 1:4) , HI15 17.2.68.8 g/kg B 7
HTREIHI ) 20% F5 25 1ML F1 209% 1E 5 KR
2.2 U5 EELS DDP X MKN45/DDP 28 At &Y 840
221 SreH545

¥ MKN45/DDP 41 fifl ¥ T % 5 wmol/L DDP [V
RPMI 1640 5% 415 35 3 o B S 35 (37 °CL, 5%CO0.) , LA
Yefs HM 25 R, TE LS B SE R T BT dRa0 2 J8 4
JI T e A7 DDP (Y 5E i e b i e . Sl i,
W5 41 it 43 R A7 20 (209% 1FF K BRI ) \DDP 20 [1.3
pg/mL CHR4F AT CCK-8 T 52 B0 235 SR o 1~ 50 il ik
& )DDP+20% fif A= 1ML 38 ] 52 77 B E3C AP0 5 247 i 3+
DDP#(17.2 g/kg & J7 S5 20% & 24113 +1.3 pg/mL
DDP) . 52 7 Bift 5 5 e 77 5 7 24 1l 3 +DDP 2H (68.8 g/kg
5277 MG 20% & 2 1fLiE+1.3 pg/mL DDP) .,
2.2.2  AHMIAFIE A

K H CCK-8 ¥E K . ¥ MKN45/DDP 2 jfg 42 7 T
96 FLAR Hh , BEFL 8X 10’ S0 . 135 40 i I B s, Fi
“Q2.17TR kA (R BEE 6B L) A2y, [T
ESEA R, Angy) . 24 h)E, SfLmA
CCK-8i& 7 10 uL, 7£ 37 °C F ¥ 1 ho R RS
MASALAE 450 nm PERALRIWEEE (4) I A %
ANREAFIE R = (A ez — A )/ (A g — A spm) X 100%
2.2.3 AR TR

K FH TUNEL % e 7 K o 45 4h 1 X B0 K 1Y
MKN45/DDP 41 g 11 1k 1 2041 i B U , R 7E 48 FLAR
N, AL 1 X 1O NG, #562.2.1 730 T J7 v 4340 (43 2H 1%
EINEIL) L. THi24 h5, % T TUNEL 4 f5
M DAPL YAt B J5 7F ¢ B U Be T BEALILER , X6 FH
Yoo 20 g (TUNEL BHE 20 A 00 240 it i b ic o B 52 1Y
S5, DAPT FHYELH I 1) 40 BAZ AR 0k ik (5 )
AT TR AN TR . AT R =4 ot
Ji A5 i/ £ 5 2 I A X 100% o
2.2.4  4HHE B WK

K MDC A Ak T X6 85 A K 0 ) MKIN45/
DDP 4if it $ F T 6 fL AR N, B L 2X10° /> 4 Jifd |, #%
“22.17HU R (AR E 3ANEIL) Ay, T
24 h & , R IR h 2% v (PBS) VeI M 2~3 ¥k, &L n
A1 mL MDC TAE# , 37 °C M F 30 min, W H
MDC B a3, {5 FH Assay Buffer JEANAR 3 UK, R 2T
Tl (I % 0% 45 R 355 nm) WLER ) WA (5 (266 ) it
Hi o fiH Image T AN 40 B 19 W 1A G B, 2
558 JEE AR R R s 2 1 e K s
2.2.5  4iffrh LC3 & A

K A ELISA % K il o K b F X 04 K
MKN45/DDP Zi ffd 427 F 6 fLAk H, AL 2 X 10° 4 i,
F42. 21700 F Ok A2, T 24 hg AR 4N,
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A BOHE T . $ ELISA R & 16 B #RE , R
BB SRS I AR A P LC3 i, SR80 A 3K,
2.2.6  4iligf Bax ,Bcl-2, p-NF-kB p65, SNAIL % [ %
A

K FH Western blot 460 . 5 4b T X 8504 K30 54 2
JaFERPF 10 em 53R MLH, BRI 6 X 10°4 4, 4222.2.17
TR k0340 425 . T 24 hm SR 4 4H 40, i
RIPA 2 (1% 19% % H B JE ) $ B4 A v S e 1, ol
HFHBCA Wil SR Mk . Wi AR S, LT
ot ST R 0 - 3R VA s O U Mg P K (R 47 T PR 80
V, A B HL R 120 V), HL UK S R A8 A (R
4 °C, HLI 300 mA , #5 RS [E] 1 h) 22 PVDF i, R £
PR ] 20 min; DL TBST YRS , LA AR —HT (Bax
Bel-2 ., p-NF-«B p65 . SNAIL F) #fi B L 6124 4 1: 1 000,
B-actin BYFEFELL g 1:5 000) , 4 *CHEF 140 ; Y H
TBST YEMEE , LA HRP ARIE A L EHi e 1gG — L (B B
Fef o 1:5 000) , 25 W0 & 2 h FH ECL Ak 2 A0t
S, E R ME IR AT & . K Image J F44:
AT A A, DL BARER 5 S8 A (B-actin) 7541
IKEEAE MYt 2 HAR B AR A X Rk i, S0
K3,
2.3 &5 S EE S DDP ¥ B4 BT 25 ML I 36 1E
2.3.1 sS4

# MKN45/DDP 4 i 53 A A A 20 (20% 1F 5 K Bl
%) . TNF-a 2H (5 pmol/L TNF-o'"+20% JiG 45 138 ) 5 7
Wt 5 3 s 7 % 25 1L 5 +DDP 2H (68.8 g/kg 52 77 Wi Hi
1 20% & 25 I35 +1.3 wg/mL DDP) | 42 J7 i b5 0 )
M +DDP+TNF-o 2H (68.8 g/kg 5 77 M5 H i 20%
25 +1.3 wg/mL DDP+5 umol/L TNF-a) .
2.3.2 ZMerP LC3 /LC3 [ B & Bax 2 133546

K FH Western blot 74K . K¢ MKN45/DDP 4 i 4%
“Q3NIWUFIESU Y. 24 h)E RGN, 77
“2.2.67 TN 7 AR K 41 H LC3 M Bax £ 1) #
ik P LC3M/LC3 T fl. Hrr,LC3.Bax .GAPDH
(NS —PURFRRE LBk 1:1 000, HRP AR AL
Pt lgG “PirIFRE LB A 1:5 000, SLIREE 3K,
24 HitEFIE

% JH SPSS 25.0 1 GraphPad Prism 8.0 4% {4 3#£ 47 52
BT . THEVORILL X + s TR, 4 0] H Bk Fl 8
R 225007, AL R PTG L3R LSD-+ K 56 o K 567K
HEa=0.05,
3 R
3.1 S5 884 DDP X1 25 40 B 775 I 8 0

SRR H 45, DDP 4RI A 5 Wb 85 FAS L oo 7)o 7
24 1L 35 +DDP 21 41 i A7 1% % 34 i 3 FEAIK (P<<0.05) 3 5
DDP 41 b, &2 77 gy #5415 77 4 7 24 1L +DDP 41
S A7 T e 04 B B IR (P<<0.05) , HL A 7 I i v 70
T 2 IE+DDP 21 40 AT % 5 5K 5= T gy i A1k
FE A2y LiE+DDP 2 (P<0.05) ., Z5RWFE 1,
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R1 FHEMKNAS/DDP A FER R AT ERILE

(Xx*+5,%)
it MR (n=6) A& (=3)
fiRi 100734557 12152075
DDP4 80.97£4.15° 1768% 0.8
SRR 7 21l +DDP 4L 7004£7.19® 34.56£3.78"
SRR Al 5 2 +DDP4L 4173560 62281135

a: SRR LAY, P<0.05;b: 5DDPYL HL#E, P<<0.05;c: 54 J5 i
WSR2 2 135 + DD P4 L 45, P<<0.05,
3.2 £ 7AH5EEES DDP X245 4B A TR R0
IR L #, DDP A TR 22 RG22 &
SL(P>0.05) , & J7 WG A | 5 71 5 1% 24 1l 95+ DDP 41
AR T AR B 2 T e (P<<0.05) ., 5 DDP4H bR, &
J7 BTG ERAS L R 70 24 LT ~DDP 4140 i R T %3
FTHE (P<<0.05) , H.& J7 Wiy i s 39 12 7 24 1L +DDP
2 40 M R T R I R T T G AR S 24 M
DDP4{(P<0.05), ZERMLFE1 . H 1,
3.3 £ 7744584 DDP X124 40 A6 B Bk T A 2200
SRR L LA, 4% A 2 AL MO 1Y) K SF- 84 25 T
5 (P<<0.05) ;5 DDP 21 FL 55, & 05 Wi i A1 s 77 o 2
245 L7 +DDP A i 1) 1 WK~ i — 2 R (P<<0.05) ,
HLA2 5 Wb 55 e 700 15 24 1L T -+ DDP 2H 20 i 1) [ Wk 7K 7
2 T2 T O B R 4 B 25 1ML % +DDP 4 (P<
0.05), ZERUE 2. %2,
3.4 E7HEE Tz S LC3 BRI
ESRERIAY LA, 45 4 25 A P LC3 & i by i 25
171 (P<<0.05) ; 5 DDP 41 Fu 4%, &2 J7 Wi A | o 791 5

DAPI

TUNEL

DDP 41

24 1l 3%5+DDP 240 it LC3 & ik — 2 THE (P<<0.05) ,
FLAZ 5 Wby 5 s 70 7 25 1L T +DDP 2l 40 g LC3 & &
2 R 1A 0 A ) i Y 24 1l 7 +DDP 41 (P<
0.05), ZERWFEK2,
35 EAWBEHMAARTATHEXEARIEN
=AU

SRR 4, DDP ZH 4P p-NF-xB p65 Fll SNAIL
PR AR R 2 3K o 34 B 2 R AR (P<<0.05) 5 &2 J7 B 55 il
15 5 7705 25 1ML T/ +DDP 44 40 g 7 Bel-2 . p-NF-kB p65
FTSNAIL & [ AR X e 18 3 i IR (P<<0.05) , Bax
AR AE T2 IA 28 25 T = (P<<0.05) . 5 DDPALLL
B, B A 7 e ARG ) 7 24 1ML +DDP 41 41 i Hh Bel-2
A, A 25 A HE IR ER A A Rk e e
Wi (P<<0.05) , H.A J5 Wi i 0 i 351 12 7 24 L3+ DDP 41
AR R B Rk AR A I RO R 7 2
IML3#5+DDP 2H B HA i (P<<0.05) ., 45K 3. %3,
3.6 ML LG IE SEIG Hh B 7 TG B it Z5 4R A s LC3 11/
LC3 | Lb{E R Bax RizHIR N

SR A, TNF-a ZHANAEH LC3 TT/LC3 T Hefl
K Bax £ [ BN e 1k 1 B 2 AR (P<<0.05) , & i
WG A 25 1T +DDP ZH i LC3 T /LC3 1 [l
K Bax 85 F A9 A X £ 8 = 3 B 3 TR (P<0.05) . 5
TNF-o 40 LG HK, 52 05 Wi i 100 o 39 3 % 24 1L 7 +DDP+
TNF-o 41 241 o 3R 48 45 7K - 34 2 5 = (P<<0.05) .
SER LA 4 4,

ST WSS R 24 1003+ DDP 4 S5 s S A i 24 0L+ DDP 41

B 1 %4 MKN45/DDP 4HAEEA T+ A) TUNEL # B (47 R :50 pm)

B.DDP#{

C. A T7 WS A & 25035 +DDP 24 D. & 77 Mgt res 57

F251MyE+DDP A

E2 &ZHMKN45/DDP A6 B Bk F 464 MDC & E (#7 R : 100 pm)

EZE G 2025 4R45 36 #5465 23 11
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+R2 &L MKN45/DDP 4 A Y B k7K F % ZRAeE & LC3
SER(xts,n=3)

45 Ll LC3/(pg/mL)
fiAla 51701592 60548+ 1438
DDP4 75104387 856.74£29.83°
S RIGH E  2iiiE+DDP 4 9129+2.78* 104924 £3051°
SR A 5 2 i DDP4L 146434535 121149 % 1497

a: FHOAIZE LA, P<0.05;b: 5DDPH HL#L, P<<0.05;c: 55 it
SR 55 24 M35+ DDPA Hh 4%, P<<0.05.,
Bel-2 [ 26 kDa  p-NF-xB p65 [ s w— ] 65 kDa
— | 21 kDa SNAIL\E% kDa
42 kDa Bractin| e w—— - 1> (D,

Bax |

B-actin

P S S 1

I I m v I I m v

A. Bcl-2 Bax & [ B. p-NF-kB p65 .SNAIL % 1
T #2511 - DDP 4 5 T < & J5 i #3006 5 42 25 24 1 35 +DDP
A5 IV < 5275 B AR 37 1555 24 ML +DDP 4H
3 % ¢ MKN45/DDP 28 il # Bax . Bcl-2, p-NF-«B
p65 F1 SNAIL E A RIZREBIXE

#*3 % 4 MKN45/DDP £ il & Bax, Bel-2, p-NF-«B
p65 FASNAIL E AKX FRIZELE (x +5,n=3)

413 BaxBactin -~ Bcl-2jB-actin  p-NF-kB p6S8-actin  SNAIL/B-actin
fg 059£006 108005 046+001 1.03£0.02
DDP4 0711003 0.97£0.08 035004 0.79£0.02
SRR A0 5DDPAL 0942007 075+0.06° 021£0.04 061£0.02
EHEEEAESAMEDDPA  108£0.12% 0505004 0122001 024£0.03"

a: ST LA, P<<0.05;b: S5 DDPAL AL, P<<0.05;c: 52 J7 i
A £ 45 2411 35+ DD P4 LA, P<<0.05,
| R >

1 i 1 I\Y
T AT 5 T - 52 J7 By 1m0 70 2 7% 245 1M ¥+ DDPAL 5 T : TNF-a
25 IV < 5205 g i 7 ek 75 24 1 75+ DDP+TNF-o 4
B4 #HHWIEREFEAEAMAMMEFP LC3I/LC3 1
tL{E R Bax & B RiZHI B IKE

R4 WHHWBIEER PR AMAHAMAP LC3IN/LC3 T
LLER Bax EEHHETRIZZRE (x+5,n=3)

413 Le3M/Le3 1 Bax/GAPDH
fiAl] 0.89+0.06 0.67+0.04

SR A S 2 ML DDP4L 1.19£003 1.04£0.10°
TNF-o i 074£0.03 0.51£0.03¢
ST & S i+ DDP TNF- 4 095+0.09 0.80£0.03°

a: SR AR, P<<0.05;b: 5 TNF-a4fl Huf, P<<0.05,
4 g

DDP J&— 12 T Is R Bt 254 , 322558
1t 540 DNA b 58 ETE gk , T4 DNA 9 52 i F
B s, PR T U0 A P e A e b A BT R R 8 e
IR G, R A R R LU 5 i AR RIS
bR. DDP A5 i FE U AT 2454 WA 14 ) £l A
HREGAUM P | BOER T R T2y A H A
B BR80T 256 BRIE R R IS R S 4 LA
M 2RO o ITAEARABIFFE A I, e 40 B T e 3 3 3
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TR Y A R AR R 55 ALY T 205 S AN AT T 3K
L PR 7= A 40 M TR 251, 33 BE Y 1 WA 1 S ) 30 AT g
TH LT BR A T A0 A A B AL TR I R B A SR
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