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Study on Fructus Akebiae Extraction Inducing Apoptosis Sensitization of Colon Cancer HCT116 Cells to Oxaliplatin

ZHOU Ting—ting', SHEN Wei-xing"?, CHEN Tong-qing', FENG Hui', TAN Jia—ni">, XU Chang-liang"?, YU Cheng-
tao">, FAN Min-min">, CHENG Hai-bo"’

(1. The First College of Clinical Medicine, Nanjing University of Chinese Medicine, Nanjing 210023, China; 2. Jiangsu Collaborative
Innovation Center of Traditional Chinese Medicine in Prevention and Treatment of Tumor, Nanjing University of Chinese Medicine, Nan-

Jing 210023, China)

ABSTRACT: OBJECTIVE To investigate the efficacy and mechanism of Fructus akebiae extraction (B14) inducing the apoptosis
sensitization of colon cancer HCT116 cells to oxaliplatin (OXA), and provide the evidence for the prevention of side effect of OXA in
clinical application. METHODS The ethyl acetate extraction of Fructus akebiae were isolated by medium pressure column chromatog-
raphy, and the active fraction B14 was obtained by anti—tumor experiment, further followed by research for its component identifica-
tion. MTT assay was used to detect the proliferation inhibition of HCT116 by B14, OXA and their combination. CompuSyn software
was used to evaluate the sensitization efficiency and determine the optimal dose of the combination. The apoptosis rate and cycle distri-
bution of HCT116 cells were detected by flow cytometry. The expressions of apoptosis—related proteins were detected by Western blot.
RESULTS The main components of the active fraction B14 were identified as saponin B and a—hederin. 6 pg mL™' B14 combinated
with 15 pg mL™" OXA significantly inhibited the proliferation and promoted the apoptosis of HCT116 cells (P<0.001). The cell cycle
of HCT116 was arrested at G,/M stage after the combination treatment (P<0.001). Western blot results showed that, compared with
OXA group, protein expressions of Bel-2, Caspase—3 and the ratio of Bel-2/Bax in combination group were significantly down—regula-
ted (P<0.01, P<0.001), while Bax, Cyt—c, Cleaved caspase—3, the ratio of Cleaved caspase—3/Caspase—3 and p—p38 MAPK were
significantly up-regulated (P<0. 05, P<0.01, P<0.001). CONCLUSION The extraction of Fructus akebiae can induce the apopto-
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sis sensitization of HCT116 cells to OXA, which may be related to the regulation of p38 MAPK pathway. This study may provide the

evidence for preventing the side effect of OXA in clinical application.
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Fig.3 The effect of B14 on HCT116 cells proliferation
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Fig. 4 Fa-CI plot of HCT116 cells proliferation inhibition
with different concentrations of B14+OXA
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Fig.7 The cycle distribution of HCT116 cells in each group
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Fig.8 The expressions of p38 MAPK signal pathway and apoptosis related proteins in each group
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98 22 B, A1 702 v B A 7 IR A TA0TE YR
TRy I K B S B AA EIER
(AR AR B A A I R 22 50 S SEER W5 v, Tl
o AL S A A S K s ], RIGE
ST B, WU T RAR Y R R A A K AR
PN SMMC7721 41 i 36 5 K 98 7 B9 7 F, AL
il AT RE - P R SR A O Ak IR A
R TR B AT A0 H22 40 /) BURS R R Y
AR R I RERIE

A AT ST HPLC & 7w , 381 5 %) B8 & FE X
CIEEFNERT IR B Il a— W 5 e 2 I I 50 32
M) 5 % HE 5 55 B14 RE ST A AT B F o B R
BAF AR R B R SEAAH ], RSD (B X/NTF 2. 0%, i)
A TE S AEE GV R B14 SEERY HPLC 835 45 1
FUHF PR T M0 B14 1 EE R MR FT B
il a—% BRI, MTT 45 R38R, BEA 440
BN % 5% = F B14 Fzhgl (P<0. 001) 5K OXA
FZG4 (P<0.05,P<0.001), £/~ B14 °] Ll 15k
HCT116 4T OXA B 4bI7 U AHE, CompuSyn 45
RIER,B14 5 OXA BCA W] BEAFAE S HEID ISR 1Y
WIEEC L, B EE 43538 6 pg-mL™" Al 15 pg-mL™",
B14 {2 A M08 TV FH O A 1 2, (BT DA Jnd 2 34
Jir OXA B4 ML T2 (P<0.001) , 55X HRA L
B BRA LR OXA ZH40M G,/M Hi BB 8 T, S
WML A 7 R, 2R WA ST E X (P<
0.001) , Ui BHIBEA 41 OXA 22K HCT116 4 Jifd FH #F
1T G,/M 1,

MR P E 2 Ao i 2022 4F 3 F 45 38 345 3 1

REA:ATSE 2 1, p38 MAPK J& T 22 24 s 7% 1k &
F U , 2 5 4 i 4 M 38 5 TS 2R AR
bR, — BRI N, p38 MAPK & AL TRi% 1k
A, ARLE R IEHE 6 pg-mL™" Bl4 A OXA
A LIS 45 B s AN R T, BT p38 MAPK iR
1k, T RE ST Bax B E LR RN [ | BEIR A Py A1
B2 R AE Cyt—c B E 40 f 5, s
Caspase— 3, 51 % () 40 B3 U/ T S B [z ) 4H ¢,
Bel-2/Bax J& I 7 40 Ml A7 % 5 8 T 1) 2 {5 5
B, Hoh Bel-2 ZHU TSR F, Bax 2R FT-H
TN B EEA R T LS Caspase—3 4%, il
S5 A T2 Cleaved caspase—3 J& 4%
YA T R A O PR R R T MR Y
TEAEAE S, 6 AL Caspase—3 , UG PR N, 75 T
T2, I, B14 ATRECN— R ZE Y OXA
A7 R, PTREAIR OXA A FH o, i — 20 B il H:
RITER
Zi LTIk, UM TP ELY B14 AT BG4 i

HCT116 20 OXA 177 Skt , X Fp A Il e
BEL¥ 2 LR AE. G,/ M 331 S80S p38 MAPK i1
SRR R T A G, AR BIEIE A A I R D
OXA BERIVEI B @b 7y R it 7 m M & .
[FIEE, BT B14 2 2 Fall s iR &9, Ha i
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5o
B2k
[1] TORRE LA, BRAY F, SIEGEL RL, et al. Global cancer statistics,

2012[J]. CA A Cancer J Clin, 2015, 65(2) ; 87-108.
[2] ZRmesk, EILE, £, 5. PG R R E R TR

VEFA B HLRIBFGEBER ()], 2, 2018, 49(13) : 3148-3152.

SU XL, WANG JW, WANG CF, et al. Progress research on effect

and mechanism of Chinese materia medica preventing oxaliplatin—in-

duced neurotoxicity[ J]. Chin Tradit Herb Drugs, 2018, 49(13) ;

3148-3152.

FOUNTZILAS E, KRISHNAN E, JANKU F, et al. A phase |
clinical trial of hepatic arterial infusion of oxaliplatin and oral

—
W
[

capecitabine, with or without intravenous bevacizumab, in patients
with advanced cancer and predominant liver involvement[ J]. Canc-
er Chemother Pharmacol, 2018, 82(5) . 877-885.

[4] RIGKR, FA, HEME. HNIREESINEIRIT 42 FIRIFIH

HE B B 2 BRI IR AT [ J]. ZREEZY, 2017, 21
(9): 1696-1698.
ZHU ZC, WANG S, HU YH. Oral administration and external bath
of TCM for cumulative peripheral neurotoxicity induced by oxalipla-
tin: A report of 42 cases[ J]. Anhui Med Pharm J, 2017, 21(9) .
1696-1698.

[5] SOBRERO A, GROTHEY A, IVESON T, et al. The hard road to
data interpretation; 3 or 6 months of adjuvant chemotherapy for pa-
tients with stage Il colon cancer? [J]. Ann Oncol, 2018,29(5) .
1099-1107.

(6] FMsC, EH, W6 BT 194025 o3 Fn 2 SE RO 53 i 2



Sl | 25 PUR 54 HOCYP 0 SO VD A 57 25

Ji8 HCT116 40 T RIS

53 W — 211 —

[J]. Fmzh%, 2021, 19(4) : 691-696.

ZHOU XW, WANG Y, WANG N. Research progress in chemical
constituents and pharmacological effects of Akebiae Fructus[J].
Centr South Pharm, 2021, 19(4) . 691-696.

REAE, FHCml, JroEs), & UM TR 4RI 0 H] HepG2
JF 9 200 ML ) 14 58 B e R AR G ML [ 0 ] vl I 2 36 7 ) 2
Feik, 2018, 24(24) . 146-151.

SONG QJ, LU WL, FANG ZQ, et al. Inhibitory effect of Akebia

trifoliate seed extract on proliferation and adhesion of HepG2 cells

—
-
i

and corresponding mechanism[ J]. Chin J Exp Tradit Med Formu-
lae, 2018, 24(24) . 146-151.

i S TR TR0 B 43 8 R G S 1 s A0 0 T A AL o
FELD]. A BAUTEZR2E, 2021.

YE ZH. Separation of active substances from Fructus akebiae and its

—
oo
[

mechanism of inducing apoptosis of gastric cancer cells[ D ]. Nan-
jing: Nanjing University of Chinese Medicine, 2021.
ERME D 2. A NRILFIEZ M, =38 M]. Jbat: hE
B2 R AL, 2015,
National Pharmacopoeia Committee. Pharmacopoeia of People’s Re-
public of China; [ M].
2015.
[10] XU, RS, BN, BT iRl AAsEsFh
1 3 S BRG], 2y, 1994, 25(11) :2.
MA SC, CHEN DC, ZHAO SJ. Studies on the chemical compo-
nents of Chinese drug Yuzhizi | . hederagenin 3—0—glycosides of
the seeds of austral Akebia ( Akebia trifoliata var. australis)[J].
Chin Tradit Herb Drugs, 1994, 25(11) ;2.

—
=)
[

Beijing: China medical science press,

(117 FPh, TURFA S OTAEYE ST [ D], K5 ZRALIm
WA, 2006.
JIANG D. Studies on the chemical constituents and bioactivities of
akebiae quinata[ D]. Changchun: Northeast Normal University,
2006.

[12] ZHONG HM, CHEN CX, TIAN X, et al. Triterpenoid saponins

from Clematis tangutica[ J]. Planta Med, 2001, 67(5) ; 484-488.

[ 13] WANG H. microRNAs and apoptosis in colorectal cancer[ J]. Int J
Mol Sci, 2020, 21(15) ; 5353.

[14] GROTHEY A. Oxaliplatin—safety profile; Neurotoxicity[ J].
min Oncol, 2003, 30(S15) ; 5-13.

[15] BiME, &ms, M, 5. 1 B R Y U R B0 R0 4
NS5 HCT116 4if XA FIPLRIBESEL )], hlzy, 2012,

Se-

[16

[l

[17]

[18

—

[19]

[20

.

(21

[

[22

[

34(5) : 804-807.
XIAO HJ, JIN QK, LU H, et al. Synergetic effect of Changweiqing
extract combined with oxaliplatin on human colon cancer HCT116
cells[ J]. Chin Tradit Pat Med, 2012, 34(5) : 804-807.
IS, HIER B BG HUABIIREE AKT/mTOR 18 #1755 451
TR SWAB0 TN D). 8N . FRMNEERIR, 2019.
FENG J. The effect of AKT/mTOR pathway on apoptosis of colon
cancer cells SW480 induced by cucurbitacin B combined with ox-
aliplatin[ D]. Jinzhou: Jinzhou Medical University, 2019.
FeWE, FOCHE, SRR, . UM TR A B A RLL R T
SMMC7721 4035 AR T sgma [ 1], o b B 24 5 B 2
&, 2021, 28(3): 69-75.
WU X, LU WL, ZHANG YH, et al. Effects of ethanol extract of
Akebia fructus combined with celastrol on proliferation and apopto-
sis of SMMC7721 cells[ J]. Chin J Inf Tradit Chin Med, 2021, 28
(3): 69-75.
ZHANG Y, YANG X, GE XH, et al. Puerarin attenuates neuro-
logical deficits via Bel-2/Bax/cleaved caspase—3 and Sirt3/S0D2
apoptotic pathways in subarachnoid hemorrhage mice[ J]. Biomed
Pharmacother, 2019, 109, 726-733.
I, BT, e, . BUYRhE 2 250 L E FiR
FERE T LR R I ST DR [T, b [l e PR 24 Bl 2
2021, 37(6) : 759-763.
CUI' S, HUANG JQ, LI JD, et al. Research progress on the role of
oxaliplatin on rectal cancer through mitogen activated protein kinase
pathway[ J]. Chin J Clin Pharmacol, 2021, 37(6) ; 759-763.
ZHANG Y, YANG X, GE XH, et al. Puerarin attenuates neuro-
logical deficits via Bel-2/Bax/cleaved caspase—3 and Sirt3/S0D2
apoptotic pathways in subarachnoid hemorrhage mice[ J]. Biomed
Pharmacother, 2019, 109, 726-733.
ARANGO D, WILSON AJ, SHI Q, et al. Molecular mechanisms
of action and prediction of response to oxaliplatin in colorectal
cancer cells[ J]. Br J Cancer, 2004, 91(11): 1931-1946.
kA2, REHE, D, A BYVFIEIN S5 IR SW480 4IRS
LA TR [T]. ERk bR, 2019, 25(3)
241-244.
ZHANG Y, ZHANG TY, MA J, et al. The effect of oxaliplatin on
the migration and invasion and apoptosis of colon cancer SW480
cells[ J]. Prog Anat Sci, 2019, 25(3) ; 241-244.

(% # . A HAK)

(L4203 W)
[9] BASAE. REIFHEIRIT AN ZE[ ], Bl
ik, 2003, 37(4) . 14-16.

HU QX. Professor wu Han—xiang’s experience in treating acute leu-
kemia[ J]. Shanghai J Tradit Chin Med, 2003, 37(4) . 14-16.
[10] #AWERE, BRIR, ERMPIII, 45, shobi EES AR YT 2 AR M S e an
M E MR I R AT ST [T ], IR BEAE, 2015, 34(4): 273-

275.

HU XY, CHEN P, QIU ZC, et al. Clinical research on treatment
of age—related acute myelogenous leukemia with integrated treatment
of Chinese and western medicine[ J|. Shandong J Tradit Chin Med
2015, 34(4) . 273-275.

VB, BRICSC, B4 . BN AR S SR B R AL R S
i BRSBTS [T, P EEA4K, 2010, 51(10) .
947-949.

XU Y, CHEN QW, HU LY. TCM pathogenesis and treatment of a-
cute leukemia transformed by myelodysplastic syndrome[ J]. J Tra-
dit Chin Med, 2010, 51(10) . 947-949.

(12] BRI, #ait5e, JFUKEL. UK BG T B ST 50 2 vk 1 i

[11]

[13]

[14]

% [1]. BB, 2010, 44(3): 23-25.

CHEN QW, BAO JZ, ZHOU YM. Zhou Yongming’s experience in
treating peri — chemotherapeutical acute leukemia[ J]. Shanghai J
Tradit Chin Med, 2010, 44(3) . 23-25.

A, BRHSC, K. KB EE69T 2 4F 2tk 0 R 2
®[J]. LTHREHREZR, 2009, 11(10) ; 81-82.

HU LY, CHEN QW, ZHOU YM. Professor ZHOU yong—-ming’s
treatment experience on senile acute leukemia[ J]. J Liaoning Univ
Tradit Chin Med, 2009, 11(10) . 81-82.

FEa, B, BFEL, & O HKHPH @ Bax/Bel -2/
Caspase~3 {55 8 H 5 AFLIRSE MCF-7 40 i 94 T 4 HIL 1 F
55[)]. HEHZI S IRRZEE, 2019, 30(9) ; 1077-1082.

PEI YY, LI'Y, YAN CS, et al. Astragaloside=IV induces apopto-
sis in human breast cancer MCF~7 cells via modulating bax/bel—
2/caspase—3 signaling pathway[ J]. Tradit Chin Drug Res Clin
Pharmacol, 2019, 30(9) . 1077-1082.

(%4 AEE TRWR)



