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Abstract

Abstract

Cholangiocarcinoma is a malignant tumor originated from biliary epithelial cells.
The morbidity and mortality in China is increasing year by year. Resistance to
apoptosis remains one of the most challenges in chemotherapy of cholangiocarcinoma.
Searching for new agent inducing non-apoptotic cell death could be useful to treat
cholangiocarcinoma. Matrine has multiple pathways and multiple mechanisms of
antitumor effect. It has been reported that matrine can induce apoptosis in a variety of
tumor cells. However, the biological roles and underlying mechanism of matrine in
cholangiocarcinoma is largely unknown. Necroptosis is a programmed cell death
regulated by genes action. It has typical morphological features of necrosis cells and
indepent receptor interacting protein 1 and 3. In addition, it can be blocked by specific
inhibitors Nec-1. In recent years, researches have found matrine induces tumor cells
necroptosis and has great value to resist apoptosis resistance.

The aim of the present study is to explor the antitumor activity of matrine and its
molecular mechanism in cholangiocarcinoma cells, providing new perspectives for
cholangiocarcinoma therapy. Our study showed that matrine can induce QBC939 and
Mz-ChA-1 cells death in a dose dependent manner. DAPI staining can’t detect the
morphological changes of apoptotic cell’s nucleus. The necrosis phenotype of
QBC939 and Mz-ChA-1 cells were observed by transmission electron microscopy, in
which matrine treated cells presented swollen organelle, cellular structure vacuolation,
losing of plasma membrane integrity and intact nuclear. The specific necroptosis
inhibitor necrotatin-1(Nec-1), but not classical apoptosis inhibitor z-VAD-fmk, can
inhibit matrine induced cell death in QBC939 and Mz-ChA-1 cells. We used RNA
interference to knock down QBC939 and Mz-ChA-1 cells’ endogenous RIP3 protein
expression, and found that down regulation of RIP3 can switch matrine induced cell
death from necroptosis to apoptotis. The western blot indicated that matrine can
up-regulate RIP3 expression level. And the immuno fluorescence results showed that

the MLKL location can be effected by matrine, Nec-1 can inhibit this phenomenon.



Abstract

The specific MLKL inhibitor NSA, can inhibit matrine induced cell death in QBC939
and Mz-ChA-1 cells. We used DCFH-DA probe to treat cells and found that matrine
induced cell death accompanied ROS accumulation, necroptosis inhibitor Nec-1 and
NSA can inhibit matrine induced ROS release and anti-oxidant NAC can inhibit
matrine induced cell death. Moreover, we found matrine also can induce RIP3
dependent necroptosis in other tumor cells and necroptosis inductor TSZ can't induce
Mz-ChA-1 cells necroptosis.

Thus, for the first time, our research found matrine can induce RIP3 dependent
necroptosis in cholangiocarcinoma cells and demonstrated that this process mainly
regulated by increased RIP3 expression and it downstream signaling dependent
MLKL membrane translocation and ROS accumulation. We also found that matrine
has more broad and sensitive ability to induce tumor cells necroptosis compared to
TSZ. This is the first report indicated that matrine is a new natural necroptosis

inductor, which may play an important role in clinical tumor drug resistence.
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1.1 FEERENHRER

JIH 4 J& (cholangiocarcinoma,CCA) = & 45 YR T 1T & A1 T 41 RE 5 4 A 1) %
PR o I SRR SR s B R PR R ZRAE A BRVE B A A 2 A IR T
AR e 200 L A U0 P 3 7 20 D JHE P IR s JHE TR 5 A IR e, =%
FEG IR, E T84 25 M. 78 AR Rl A 988 10 AR R BB T R 4%t 22
R, W AMEAERZEAANMEBENR 2465, TP ELEEEOREX, RFEE
FFAEARLERG N, DRI 76 3 I 0 A i Aoy B g ),

FIEE i 5 R LU R, R TR R AN Y, A2 W DRI , i R 2 30 AS S 7Y
DRORE N B IR EAE R VE I R 5, SBCREEMRIZE ORI E R, ImKiE
JTHBAAIR, BETReE. NI R A e A TP SRR R Y
HIVE T E R 1 B U IME , A8 R A 21 7 22+ 83 32 Ts BOFE A0 30
WAREIRZ, LA T ARG, BT IHERA S I ERIEER, Gl T
FARBITHRNMELL R E % UERN G E R, BETFARELFEEAREAND AT,
TEITH R RN BN 3 TR B2 TR A BRI, LA
I7 50T e A 1 R ME — VR IT ik . IRIRTEIT S R EoR, AR X @ k7
AAEH BE FRT /T B-F PR e B A B S R . RS L RIS
155 & B A PR b B LR AT a9 T B, (97 BOANEERY . g 2 SR R e
STBXT HR 43 AT 2 AR, HRHTUA T S U A I 24 £ 3 R L
JIT CARIE A R 15 3 ME A e DAl 0 T % X 4 R S8 T PR 7 24 A9+ 4 L 22

1.2 IEFF 1S SRARZE T

& PEBE T (programmed cell death, PCD) & HLARA: K &k B 1 R o i) — 30 Sedg
MBI, 7£ 2 AR I AR B GERRNLAR N PR AR A J7 TS o0 %
MIVERT, T 22500k R A& Bow s 0. st R4 i 4 % 523 (The
Nomenclature Committee on Cell Death, NCCD)MRJE4H i AL T- I TEAS 2R B, B2
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(3

e DA K B3 S IR S5 7 T 7E 2012 X4 A B8 T2 A M I8 T2 (apoptosis) . H Wik
P40 M 58 T (Autophagic cell death) . 742 1441 f $5 4 (necroptosis) 1.

1.2.1 AT

2N M 1 (apoptosis) /& — Fh B J& R I il i 4 B E gt oy, fE4E
PRI A KR - HLA PR BE RO RS RE « 4 I BE i 5y T ke A 4 L, 4
NI T2 BA MR BRI AS SRR, 7R T T RS R B M 45 A0 22 TA] R B
s REREAR L 2R AR A BRI AT IR e B0 o 41 4 12 RSG5 ) S5 41
FE MR B T UG W SN BRIk . AT XS5 A S8R, il 4 i st
R T B8 T2 /N (apoptotic body),  #¢ 5 #5403 1 B VR 40 i 7 Wk vH 4L . R4 T
TR R AR, AR A FI AN IR A6 24 R 5e B 10, RER AN N I A, AN
51 ) Bl 4L L S8 S S ST,

2 ) T R 44 IR IR IR R A DL RN 2R R E R A R v AN RT D 1) A
a3, NARNVE 229500 1R A2 S I8 T R 31 AL A 00 BT 2 2 %15
A% 50 A AR B R BE T AR AR TR R, o e SR
RIS o XS 2% o ) T AR B T AR T 2 AR 0 Fas,  TNF-o 7540 il — LX i 1 (1
FETAT 5 WU 5 HAH LA T A A 4 M 36 T R AR S5 B IR TR UM 254, B R 5
FADD 454 % Caspase8 Wik KIHT:; LR ERE T, Lokl — ki
THMAN G S HE, B AR P53, ALK c-myc; T GE AMRIA
FEH s AN NIE R RO AR, KA Z R TICE AIER C, Smac &FK
BT BRI Z AR R 1 Caspase Zeibk e M o Py 5 N8 172 DA B8 1 N 5B
AR AE R AL T, B B T AR AR TR e, 4R B T AN IS Y
(H 2 245 12 MR R 1 AR B P JoT R B DR AR RN, P o X A S K
FUHHE, W caspase, fR AR AT TIIA L R ANE S B AE A LY oI R e
FHATE AR ML R IEAE IR, T A B R B 2R i WU R 4

1.2. 2 BF 4555

2 B IR A 8 3 2 DA Ay A — B RLE 1 55 2N K AL 2 S A T IR B 1Y
T, SHMETAE, dHMRAET I A AR L, A N 2SR & A 5 5
RAAE . 1988 LEHE 7T i B AE FH PR PR AEIR 1 TNFa (19355 3 A [F 2R AL 1 ZH i, 40
MOEASER T 230 H & AR T AR A , 10 H I —Fh AL M S48 0 21 240 2 ik

2
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(3

(A% e B AT, BB TR N, BORIR 22 AR 3 A — 3043 1 41 i
RFER R A FIRE 2 B R P YRR 2R 4Rt T, SR IA
Wrs% 7y, XFRIETT7 X AE 2005 4 1 X4 44 AT PEIRJE (Necroptosis), {81552
F# 131 3 (programmed necrosis )iX — & IZ 5 AT 324 i 5 1% AT s b R ek
ZENATHI R, BONTEERI A= ARBE R AT . 20 REREAT 7T, AREFTE
RBER)HE A FFAEAS BT A5 W0 - FETR 38707 T 20 MRS 5 1R D B8 L8 F 4 S B E )
AR, EIRANMRARI K. A0MAARRAR K 4HH BT Ak . A RS AL Ik
JeseEME, (HANR eIt R Rk AE 2% Necroptosis A H SRR FiEEK, %
A AR B A L(RIPL) RIS AR AR LA H 2 (B s 3(RIP3)Z 5 i Ieid A%, JF
REMg 4% /1N 70140041 71 Necrostatin-1(Nec-1) 5% Necrosulfonamide(NSA)4 1 BH i ;
F o R AR R PP IR SRR 40 B A0 T R v e it o PR o ) E B A, P A R A
%(reactive oxygen species); 7&—LSAiigfe F PEMBE Nl FE LR A H IS

[15-17]

1.2.2.1 RIP1

S AARHM B4 FH A 85 1(receptor interaction protein kinase 1,RIP1)J&22/75 &
PRV X A, S GRS N R A I BRI B8 . RIPL AL =AM 46
i, & BRAARFRKIIGE: KRB NIE T4 M, 325 Fas, TNFRL 4535E
TR G FAIE T RIS 5HiE NF-«B {5 5@ (e 40 s,
AL I f ) [E] B VR 45 #9385 (RIP homotypic interaction motif, RHIM) 5
RIP3 HH 45 & 75 SANMAE R IR A ;U i R e e ) 22 IR/ 05 R PR I Mg 45 K ek
A GREFFVESR U e 4 iy 118 ), RIPL S 4k BILAE B0 NF-«B 15 5 38 %
T AR A2 BT, R AR T RIPL R 63 K AR FAUAE T G
M RIPL £z ZALES NF-xB i 26 BEWT, 40 BEE a1 T 5RE 7 PR R 38, At A
RIPL [732 3 ALK A5 v s 4N 77 3558 A2 0T, ik RIPL R (/N BR A5 7E H A2
JEIR 3 RABET:, 6/ BRIk B A g i 2 4 A 31 7 Ok B T g
RY RIPL 25 THRETRE. REFURIL RIPL R FPYER LR LT R
b PRI AE A, AR T N R i 1) 22 SRR 75 R W s 4 - RIP
(BTG S T T SRR P PR SE AR 20, /Ny T #8177 Nec-1 jit /2 38 5 4 i)
fEFT RIPL it Sty 7% 14 >Rk S e A FE TSR BB . 40 Nec-1 Refig i Fas 1755
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