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40 i, XIAP mRNA A& & & #E KT R SHSHEAMARE, EHYHUARRSNE BIK. AN EAMGELELEZHK, AT ERHH
B, AR 2 KT B FE K, 980 ROS /K -F & XIAP mRNA Fo & & £ A RT3 2 EFHEK(P <0.05) it 4R35 A B B ¥T A 247 )
SW480 £m it a4 it #5 A2 22 I 75 53 A o, L ALH] T Ak 5 49 4] ROS / XTAP 412 5 38 B4 6 3 & A %

ERI A N B B AL M SW4AS0 4u it ; Bk A 4 5247 4 ;ROS / XIAP 12 5 i@ 5%

P E %S :R965;R285 XEIRERD A XEHS 1006 — 4931(2022)12 - 0060 — 04
Effect of Ginkgolide B on the Malignant Biological Behavior of Human Colorectal Cancer

SW480 Cells and ROS / XIAP Signaling Pathway
SUN Xiaohu,YU Hong ,WANG Lu,Al Fulu,BAl Jinghui
(Cancer Hospital of China Medical University -
Abstract: Objective
SW480 cells and reactive oxygen species (ROS) /X — linked apoptosis protein inhibitor (XIAP) signaling pathway. Methods

Liaoning Cancer Hospital & Institute ,Shenyang ,Liaoning ,China 110042)

To investigate the effect of ginkgolide B on the malignant biological behavior of human colorectal cancer
The
model group (medium + SW480 cells), paclitaxel group (5 mg/L of paclitaxel + medium + SW480 cells) and ginkgolide B low — and
high — dose groups (50,100 wmol/ L of ginkgolide B + medium + SW480 cells) were set up in the experiment. Methyl thiazolyl
tetrazolium (MTT) assay was used to measure the level of cell proliferation and calculate the survival rate,flow cytometry was
used to measure the rate of cell apoptosis, Transwell method was used to measure the level of cell migration and invasion,
fluorescent probe method was used to measure the level of reactive oxygen species (ROS),reverse transcription — polymerase chain
reaction and Western blot were used to measure the expression level of XIAP mRNA and protein. Results Compared with those in
the model group,the survival rate of SW480 cells was significantly lower,the apoptosis rate of SW480 cells was significantly higher,
while the invasion level, ROS level and expression level of XIAP mRNA and protein of SW480 cells were significantly lower in
the paclitaxel group and ginkgolide B low — and high — dose groups (P < 0.05). Conclusion Ginkgolide B can effectively inhibit
the migration, invasion and apoptosis of SW480 cells,and its mechanism may be related to the inhibition of the activation of ROS/
XIAP signaling pathway.
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1.1 X IRBGE5HMm

X HS : Multiskan MK3 Ui 454X ( 32 [ Thermo Fisher
Scientific 2% #) ) ; Transwell 5 = (L5 8 mm, H 4% Costar
LS R 56324132) 5 VO - 4785 B i 3B ( H AR
Olympus 23 ) ; FACSCalibur ™ %1 37 20 40 g {% ( H A
Sysmex 2\ 7)) ; AB7300 UG IR (SEE ABI/AF]) ;DY-
CZ - 20H By AL (At 7S —E R A BR A F] ) 5723
RUERAN — 0] WA S0 B o (g 90 B B R A A B
NTEID

X2 . RPMI - 1640 155556 (L5 4 202036269) , fifi
A 1L (FBS, it 5 4 23654.69) , 1% 5 55 2/ $E 55 £
(fit54 41563. 36) , B0t H FE B R BHE (P D A
BN T SRAZEE (L5 2148. 68, & & 99. 5%) , £ 4
Z (S N BV - 41526563. 3) , ¥l [ £ [E Sigma 2y
A 5 AR NS B(HIL5 o NM - 36547, &1 99. 5%) ,SDS
(k54 5256363. 3) , ¥ [ 3£ [E Thermo Fisher Scien-
tific 23 ] 5 PUmMEER (MTT, 32 [E Biolnnovatise 23 &) , it 5 K
VB - 41563. 36) ; %&£ it )X Matrigel ( 32 [E] BD Biosciences
I ELAES A VE - 152696. 63) 5 - FE 3LV AR (DMSO, 41t
5N BC - 41521.3) BB H V - EGFP 4 i 8 14 )
IR & (5 R SD - 236548, 3) , % 64kl DCFH - DA
(HIL45 K 741589) , g H Filg 38 = K AEYH A H R
N ]l 5 Trizol i 5 ( 32 [E Invitrogen 23 &) , #it 5 & BV -
44588.36) ; HiScript I {7 & (Fg 50 i e AL W BB %
WA RAE L H# 5 DS - 47152.36) 5 All - in — One™
mRNA ¢RT — PCR Kl 77] £ (32 [E] GeneCopoeia A H] ,
1520 521680) ; 4 1 A #1571 TR 5 4 (36 5] Calbiochem
8l S XC - 4152336) s BCA 5 & (18 [# Pierce
o] 5 R 415236.36) santi — XIAP —#5( 1:1 000,
it 5 & BH54263) , GAPDH — $i (1 : 1 000, #t 5 K
BT48763) , S 3K 1 G 1 LU E-hi S —ht (k-5 hy SX -
47152.36) , ¥ 1 3% [E Santa Cruz Biotechnologyé}ﬁj ;
ECL b2 A& 06 i) & (38 [/ CST 2w L it %5 24 BD -
47125.36) , ROS & M50 & (5 LS /R AE R A BR
o8] SN LE - 2130651) o

Y - N 25 W i SWAS0 21 it ( 5 ] LY 1% 55 1y {1 ek
) o
1.2 A%
1.2.1 @fFEREN4

L SW480 4fi ifd i 5t , B2 Fl T 7% 10%FBS F1 1% 5 %
/BT R B RPMI - 1640 K535 5P, 1£ 37 °C.5%CO0,
FAF R RFR LR AR (BF 73 + SW480 41l L)
LY (5 mg/ L+ F53R3E + SW480 41 ig) 1, LA M 4R

7 g B A L v 57 B 4 (50, 100 wmol / L + K532 3L +
SW480 4 ) 101, & #3555 72 h, AL 6 41 FATHE .
1.2.2 WEAR R KA T %

YNMIAF 15 K R MTT 3% B 1. 2. 1T R Xt K
WIS &, LA 1 x 1044 / FL A0 46 2 B 42 T F ik
96 L 41l it 55 F= A P, 55 5% 48 ho AL N A MTT, 37 C.,
5%CO, M FHFE 4 h, BRZ5537 55, I DMSO, % iR ik
B 30 min, DA FR AL . T 490 nm P K AL I E WO
(OD) , UZEIEAK R 25 AN IR AFTE (%) = (0D jyyspy; —
OD gegen) | (OD gy = OD sspyipp) X 100%5

ANHE IR TR R AR A AR B 1. 2. 1300 X AR
A KA B IE B, LA 1. 25 X 105 mL - Al A0 B 95 R 4 Rb
F 6 fLHH , 7E 37 °C . 5%CO, 51 F 5535 72 h JH PBS %
% DG 25 B B2 T 1 X Annexin V45522 i b F
100 L4 2 5 5 WL BEECEE (H (V - FITC) F15 L
WAL IE (P ZER IS T30 NI E 15 min S H 45
JEASIN400 WL 1 x £56 22 S >R F i =2 A o3 b
FEA THT (%) = JHT-ANEL / S A0 x 100% .

127283 K« K HH Transwell 35 B0 1. 2. 130 F X}
B K20 M3 B, L 2 x 1044 / FLINWI iR 25 B i T
200 pL EIMIE R FHEET EH 2 FIEE, I TIRHIEE
A& 10%FBS B35 F2 0E . EIE SR A A RA
Matrigel T AMRBOE RS K 5E 7E 37 C \S%COZ%
PR RE IR AN 48 b, J5 DA 2 bR L T/ N = T i 4 i
JFFH FR 5 R R AR, 0. 19% 45 SR gL £, i
BRI

ROS 7K« 2R FH %SGR vk o BORE & L b M 5 A
DCFH — DA Aric iR AT, AR U7 I 24 AR LA 1)
AL R B IR BIR VRIS, PO H R OR e €
WFEAT k€ SNy, FHOG BE THAE 492 nm i K AR 3E 0D,
FR R M b i B2 RN B4~ AL 1 OD 2l bR th £&

XIAP mRNA 33K 7K« 2R FH I 3% 51 58 45 Tk S5 g
oo BT 20 I X RAE K A0 b3 o, LA Trizol A3
M RNA, ¥ 4 L cDNA, UL GAPDH 2 92 . XIAP,
GAPDH 5| ¥ i [ ¥ Sangon Biotech 23 & & 1% , ¥ 51 4n
T, XIAP iF ] , 5 = CGTAGCTAGCTAGTAGTCGATC-
GATCGTAGCTAGCTAGCTAGC - 3" 5 )2 Ia] , 5" - CG-
TAGCTAGTCAGTCGATCGATCGATGCTAGCTAGCTAG-
TCGTG - 3’ .GAPDH iF [ii],5' — CGTAGCTAGCTAGTC-
GATCGTAGCTAGCTGACTGTGATCG - 3" JZ I] , 5" -
CGTAGCTAGCTAGTCGATCGTAGCTAGCTGATCGATC -
GC - 3’ ,PCR &L WAK 2 (10 wL) A, SYBR Premix Ex
Taq 4 pL,cDNABAT 1 pl, FFIES 190450, 5 pl, B FK
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4 wLo S FEF M, 96 °C 10 min; 95 °C 105,60 °C 30 s,
72 °C 10 s, 40 D P L B2 HUJE PR B E (Ce {8 , DL 2 -840
R HIEE mRNA 9318 5 B2 P AT 505 31K
XIAPEHZFEAKF R Western blotik B 1. 2. 130 R
NP5 KU A0 S =, A 1 mL RIPA 25 2480, A
BCA 1 % XIAP 2 H & & . 10% SDS — PAGE HL Kk J&
Hf% 4 CT 5 —PUEa R, 55— iR T 50k
I GCWILAEP R ZHUEE 1 ho INA ECL fb22 &6k
K PVDF B A RS &, b X R, B i /s ik
S B U LA Image J 3P 25 IR BE(E R0, H
B 25 5 NS 400 K o 45 B 8 R X R

K
1.3 Zit=z4iE

K SPSS 24. 0 GE it #48AFHT AT EEERILL X £ 5
FoN P HL AT SNK - g K56, 2240 B] e A 7 L R R
T EDHTP <0.05 AEFAGIFE L.

2 R
2.1 HpTFEER

SRR P g, SR AZ WL AR PR B AR L = 57
ZH AU MA7 1% 3 W RN (P < 0. 05) S TEILR 1.

2.2 HRATE

AT R B ETHE (P <0.05) TEWE 1 KA 1,
2.3 YRR EIEBKE

Y 20 e, 4% FH 20 2H A0 i o R L 3 e b
(P<0.05) FFEWFE 1,
2.4 HAMA ROS KT

SRR LA, SRS B 5 AR A R B AR L& R i
2 ROS /K- i AR (P < 0. 05) PR WL 1,
2.5 AfE XIAP mRNA KR EBRIAKFE

SRR BRSSPI R B AR L R
T4 40 i XTAP mRNA & H 3535 7K F B 3 %%
(P<0.05) W1,
3 iTig

45 1 Wi ke B R R IA MR e % L RS 5 JR il
T2 R A B N TR B s N TR S A e, AT e
ok Yol 555 JH 98 A A v p38 A 5 3 I 1Y) 3 1 > BHL 1k 4 g
)3 B R4 28 L) A, T S i AR 40 P Ak i AR Y 2k
T8 17T A0 ) 48 B A O T LR TR AR B SR 45 R
75,50 wmol / L1 100 wmol / L AR 75 Py i B 7] i 2% 41
il SW480 4l ifd () ¥ 5 iER AR 28 AR T,

AWFE T, SEIRI R, AR SR A N TR B
5% B 4 40 i ROS . XTAP mRNA FI#E F #2ik /K 1y

SRRV LA, SEAS I 2H B ARAY N TR BTG L v R
®1 SEANBERLEBK(X £5,n=6)

Tab.1 Comparison of observed indexes in each group (X s,n=6)

RFEFRR, 5 A SCIREE— 2 A5 B 1 o

48 51 #& HEE(%) BTE(%) FR&AMA) ROS(ng/ uL) XIAPmRNA  XIAP%E %
A 0 85.52+5.16 4.27+0.53 626. 96 +32.69 504.27 £ 35.53 5.93+0.36 1.41+0.31
EMEM Smg/L 29.26+3.18  15.14+0.53" 128.26 +29. 547 115.14£26.53°  1.99+0.23°  0.39+0.35
45 M B BARA =4 50 pmol / L 55.15+£2.36° 8.63+0.55" 418.96+31.62°  418.63+30.55  4.49+0.29° 1.09+0.33
BENBEBZHA 4 100 pmol / L 38.45+2.41"  13.25+0.56 198.54 +30.29°  213.25+£27.56" 2.98+0.31" 0.66=+0.34"
EHARA MK ,P < 0.05,
Note: Compared with those in the model group,”P < 0.05.
Nucleus PI - A Nucleus PI - A Nucleus PI — A Nucleus PI - A
10° 10° 4 el 1003 10°
3 3 o - ¢ i
10° 4 1< [a2 10° 4 o |a2 10'g aj {02 103 o faz.r
10" 03’ 1033 ) m \
1023 . 10?
T =TT LU B A T T LBLLL SRRl Ty Iy
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A. Model group
Fig.1 Flow cytometry
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B. Paclitaxel group C. Ginkgolide B low — dose group D. Ginkgolide B high — dose group
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BrIA A, XTAP J2&: 38 F 751 B AN ROS 7] 8 A ST AR,

ROS TE A& F e v S8 Rk, 02k 1 2L H 41 ik

S O 0 A A 5 R R VR 4 SRR ) () T 55 ) S5 1)

FH8 5 5 F alVE N R F kB(NF - «B) 48 1 5% 5

AT DRI, O BG40 TP ROS A6 5%, iR 28 5 30T

Ja AR RIS 5 — T F = I RLR IR ST 2R B, ROS

Foik LIRDREIRN G 22 R 8 1 U CF 2257 2400 B0 4 22 kL

B ) A Tz AR AR A, A R) SRR B

YR8 1(STIM1) A] R i 345 ROS A9 335 FI T 5 i

SRR R B, 17K Pk 412 1 235 Py 6 A B 19 32 3%, i i &

RNA 714 #E STIM T D] 311 ] 7 2% 1 i 98 40 it 4 12 AL

XIAP 207 T ROS JE 8 X By ;2 A& 1, XIAP # A K

23 3k e AR 5], pSO TR YR IR A RN S A T R

I NF — kB 5 5 1£ 3 03X ¥ NF - kB W5 p65 554

B XIAP J3 8 F IR HE 3 T XIAP ¥ 5% . A WF 5 & W,

XIAP 5 ROS mRNA 19 2% 15 5 £ AH G , T XTAP 19 5

IR AT N B 40 T Big 22 0 0 0 KO A 1 L )

g3 Ak, XTAP 7] 38 2o 75 51 B 2= 0% 26 900 5 B AR 2 i 98

KA A NI A s Rk JF 2 5 A R

AU I R BFFE I, miR — 451 30 1 JF 98 20 i 1)

HagE, H B VEANE T XIAP ik, I H XTIAP 3£ 7] 3§ %

Wt 3 % o [ 1], %% s L0057 YAP ATl i 5 XIAP i3

S F 0 TEAD 254 s AH BLAE FH , 35538 XIAP mRNA

R IR , DT A S 96 20 T 244 110 - 200

ZE LTk AR AT N B AT A 250 ] SW480 4i it i

R 28I M T, FLALEI AT 68 5 30 il ROS /

XTAP 5538 i B 306 A % .

S 3Rk

[1] SIEGEL RL,MILLER KD, GODING SAUER A, et al. Colorectal
cancer statistics, 2020[J]. CA - Cancer J Clin, 2020, 70(3) :
145 - 164.

[2] XIE YH,CHEN YX,FANG JY. Comprehensive review of targeted
therapy for colorectal cancer[]]. Signal Transduct Target Ther,
2020,5(1):1 - 30.

[3] LOU C,LU H,MA Z,et al. Ginkgolide B enhances gemcitabine
sensilivily in pancreatic cancer cell lines via inhibiting PAFR /
NF - kB pathway[J]. Biomed Pharmacother,2019,109:563 - 572.

[4] WANG X, SHAO QH, ZHOU H, et al. Ginkgolide B inhibits
lung cancer cells promotion via beclin = 1 = dependent auto-
phagy[J]. BMC Complement Med Ther,2020,20(1) : 194.

[5] FENG ZL,ZHU ZB, CHEN W, et al. Ginkgolide B derivative
synthesis and their effects on the viability of SKOV3 cells[J].
Med Chem Res,2021,36:1265 - 1272.

[6] GENG Y,ZHANG L, WANG GY, et al. Xanthatin mediates G2/
M cell cycle arrest, autophagy and apoptosis via ROS/ XIAP

signaling in human colon cancer cells[J]. Nat Prod Res, 2020,
34(18):2616 - 2620.

[7] ZHAOR,YU QY,HOU L,et al. Cadmium induces mitochondrial
ROS inactivation of XIAP pathway leading to apoptosis in neu-
ronal cells[ J]. Int J Biochem Cell Biol,2020,121:105715.

[8] SUMARNI U, REIDEL U, EBERLE J. Targeting Cutaneous T —
Cell Lymphoma Cells by Ingenol Mebutate (PEP005) Corre-
lates with PKC8 Activation, ROS Induction as Well as Downreg-
ulation of XIAP and ¢ — FLIP[J]. Cells,2021,10(5) :987.

(9] #hwem, BAEK, £ ¥, % . L4AHEMAE IL-6/STAT3
A5 5 3 I ] 28 W 5 m NE3G IA T A R A T am IR T e K
shoRER[J]. B F 4 E,2020,40(18) :3955 - 3959.

[10] LI HH,ZHANG WC, WU ZY, et al. Theoretical design, prepa-
ration, and evaluation of Ginkgolide B molecularly imprinted
polymers[J]. J Sep Sci,2020,43(2):514 — 523.

[11] LIU J, WU P, XU ZH, et al. Ginkgolide B inhibits hydrogen
peroxide — induced apoptosis and attenuates cytotoxicity via
activating the PI3K / Akt / mTOR signaling pathway in H9¢2
cells[J]. Mol Med Rep,2020,22(1):310 - 316.

[12] BaE#,0% & . RENE B G @G I H T F
)] P EERS SR E,2021,41(4):342 - 347,

[13] AL-KHAYALK,VAALI- MOHAMMED MA,ELWATIDY M,
etal. A novel coordination complex of platinum (PT) induces cell
death in colorectal cancer by altering redox balance and modu-
lating MAPK pathway[]] . BMC Cancer,2020,20(1) :685.

[14] PAUL T, ROY R, SARKAR RD, et al. H,0, mediated FLIP
and XIAP down - regulation involves increased ITCH expres-
sion and ERK — Akt crosstalk in imatinib resistant Chronic
Myeloid Leukemia cell line K562 [J]. Free Radic Biol Med,
2021,166:265 - 276.

[15] SANDAG Z, JUNG S, QUYNH NTN, et al. Inhibitory Role of
TRIP — Brl/ XIAP in Necroptosis under Nutrient/ Serum
Starvation[ ] ]. Mol Cells,2020,43(3):236 — 250.

[16] LIU T, LI Y, SUN JL, et al. Engeletin suppresses lung cancer
progression by inducing apoptotic cell death through modulat-
ing the XIAP signaling pathway: A molecular mechanism in-
volving ER stress [J]. Biomed Pharmacother, 2020, 128:
110221.

[17] TU H, COSTA M. XIAP's Profile in Human Cancer[]]. Bio-
molecules,2020,10(11) :1493.

[18] CHEUNG CHA, CHANG YC, LIN TY, et al. Anti — apoptotic
proteins in the autophagic world: an update on functions of
XIAP, Survivin, and BRUCE[J]. J Biomed Sci, 2020,27(1) :
1-10.

[19] KHAN M,MARYAM A,SALEEM MZ, et al. Brevilin A induces
ROS - dependent apoptosis and suppresses STAT3 activation
by direct binding in human lung cancer cells [J]. J Cancer,
2020,11(13):3725 - 3735.

[20] ZHANG T, GUO S, ZHU XY, et al. Alpinetin inhibits breast
cancer growth by ROS/ NF - kB / HIF - la axis [J].7J Cell
Mol Med,2020,24(15) : 8430 — 8440.

(ki H 3BT 2021 - 08 = 234 81 H 1B 2021 - 12 - 23)

63



