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i E: B8 BROMBE s I Hippo/Yes-#H5¢ 8 A EYR#E 82 1 (homologous oncoproteins Yes-associated protein,
YAP) {55 P ANINE 2 EM AN > TH .. & RA CCK-8 yEA Ik B st FLIRE MCF-7/ADR 41 34 58 R 5210 5
KRGS BMEE. FOLRMBMRAMIELA: KA A AR 40 AR T3 R 40 AR 7 S IRAS I 4 i 72 R I A e
K Transwell SEIRASIMAN{R 2268 71; KA Western blotting A8 I 41 Jii 24 4 HE S 1 [P-FE & (P-glycoprotein, P-gp). #L
BRI 258 (breast cancer resistance protein, BCRP). £ Zjii 244 & 4 (multidrug resistance associated protein, MRP) ],
Hippo 18 8T s B A [YAPL. KR #0135 1 (large tumor suppressor kinase 1, LATS1). AR E &R 20 HEHEF 1
(mammalian Sterile 20-like kinase 1, MST1). #433LiG LA F (transcriptional co-activator with PDZ-binding motif, TAZ) ]#!l
FT B EA MR R KL ERRE A EE-3 (cystein-asparate protease-3, Caspase-3). i Z C (cytochrome-C, Cyt-C). B
RENALIE-2 (B-cell lymphoma-2, Bel-2). Bel-2 #15¢ X & 4 (Bcl-2 associated X protein, Bax) %Kik, Z5R #By isxt
MCF-7/ADR 4ij BA BEAESIEH, EMH¥RE (half inhibitory concentration, ICso) {HN 14.20 pmol/L; ¥3Eh cLisae
SURATEAS, o A I T S BB R 5 S MCF-7/ADR 4R AE TR (P<<0.01), 00 4H A (386 58 43 A0 A0
12786871, T2 i P-gp. BCRP. MRP1. YAP1. TAZ fll Bcl-2 FAFEE (P<<0.01), &2 il MSTI. LATSI. Caspase-3+
Cyt-C Fll Bax KIS (P<0.01). £51®  #pBi CWRES i8S T 1 MCF-7/ADR 4/l P-gp. BCRP Fl MRP1 & HKIE, i
AMNHEE AVEYE, SRR O 2B JHEE RS Hippo (55188, i MST1 & ARIE, ¥iG LATS1, #Hi
RIS YAPL I TAZ 3RiK, #F—2 1 Caspase-3+ Cyt-C Ml Bax Z2[ARIA, T Bel-2 ZHARIA, BT T,
RIETUMIEIER .
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Abstract: Objective To study the molecular mechanism of tetrandrine against multidrug resistance in breast cancer by regulating
Hippo/homologous oncoproteins Yes-associated protein (YAP) signaling pathway. Methods CCK-8 method was used to detect the
effect of tetrandrine on proliferation of MCF-7/ADR cells; Inverted microscopy and fluorescence microscopy were used to observe

cell morphology; Flow cytometry was used to detect cell apoptosis rate; Cell colony assay was used to detect cell clone formation
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ability; Transwell experiment was used to detect cell invasion ability; Western blotting was used to detect expressions of resistance
efflux proteins [P-glycoprotein (P-gp), breast cancer resistance protein (BCRP) and multidrug resistance associated protein (MRP)],
Hippo pathway key node proteins [YAP1, large tumor suppressor kinase 1 (LATS1), mammalian Sterile 20-like kinase 1 (MST1),
transcriptional co activator with PDZ binding motif (TAZ)], and apoptosis key proteins [cysteine aspartate protease-3 (Caspase-3),
cytochrome C (Cyt-C), B-cell lymphoma-2 (Bcl-2) and Bcl-2 associated X protein (Bax)]. Results Tetrandrine had a proliferative
inhibitory effect on MCF-7/ADR cells, with a half inhibitory concentration (ICso) value of 14.20 umol/L; Tetrandrine could change
cell morphology and some cells showed signs of apoptosis; Tetrandrine significantly induced apoptosis in MCF-7/ADR cells (P <
0.01), inhibited cell proliferation, differentiation and invasion ability, significantly down-regulated the expressions of P-gp, BCRP,
MRP1, YAP1, TAZ and Bcl-2 proteins (P < 0.01), and significantly up-regulated the expressions of MST1, LATS1, Caspase-3, Cyt-C
and Bax proteins (P < 0.01). Conclusion Tetrandrine can inhibit efflux protein activity and increase intracellular accumulation of
tetrandrine by down-regulating the expressions of P-gp, BCRP and MRP1 proteins in MCF-7/ADR cells. And tetrandrine exerts anti-
tumor effects by activating Hippo signaling pathway, upregulation of MST1 protein expression, activation of LATS1, and regulation

of downstream target YAP1 and TAZ expressions, further upregulation of Caspase-3, Cyt-C, and Bax protein expressions, down-

regulation of Bcl-2 protein expression, initiation of cell apoptosis program.
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H 3% [E HyClone 2 ] ; — I EE T (L5 20200901)
W E R RS RE THR AR BLRE (PD
Jeili (b5 R20285) KM Sigma A FiLALHES-
20 (465 20190207) 11 [ 3 [E Biotopped A ] ; Tris
(k5 181127) 9 5 £ [E Amresco /A 7; SDS-PAGE
EH EREE M S PO015). Sl YAPL Bk (it
5 bs-52418R) BT RMEHIHIEES 1 (large tumor
suppressor kinase 1, LATS1) $itf& (35 bs-2904R ).
SHIHAIA T £ 20 FEIEF 1 (mammalian Sterile
20-like kinase 1, MST1) #ifk (#'5 bs-3504R).
P 35 IR ¥ (transcriptional co-activator with
PDZ-binding motif, TAZ) Fifk (#5 bs-12367R)
6 B A B AR AR ARG R A R s St P-gp Hidk
(#t5 WLO01338) . %t BCRP itk (k5
WL03192). %t MRP1 Fipfk (k5 WL01027). %
PUH T - 31 12 o &0l ( glyceraldehyde-3-phosphate
dehydrogenase, GAPDH) #ifk (b5 WLO1114).
TP PR R A AR HBF-3 (cystein-asparate
protease-3, Caspase-3) fiff (5 WL02512). %
PrgiffiaE C (cytochrome-C, Cyt-C) $ifk (Ht5
WL04963) %dit B itk 41 ff2J8 -2 (B-cell lymphoma-
2, Bel-2) $ifk (5 WL01506). bt Bel-2 A%
X #EH (Bcl-2 associated X protein, Bax) $ifk (it
5 WL02385) W H Ik AR AR AR AF .
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7 PB-10 2! pH i1 (f&[H Sartorius A ] ); GIS-2019
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¥ MCF-7/ADR 4 \—80 CUKFHELH, KB
TEFAEME, IO\ 2 mL 2 10%/I6 45 1M1L35 £ RPMI 1640
RigE3E, 1500 r/min 250 Smin, 3% B, HEE
M, PR3] 2 AEEFRIEH, N S mL 4o
W, 1E 5%C0y. 37 ClHEBEFF TR, 4K

AR UFIT TR, 78537, F PBS W& ¥t 3 1K,
IR B, R AT IS A R
rHER] 2 MM FRI A, N 5 mL 4R IR
TR TR A P R R
2.2 CCK-8 E#M#EL 2mxt MCF-7/ADR A5
HE5E RIS T

MCF-7/ADR #Hiff1 P4 2 X 104/mL 70T 96 FLHK
Hr, &RFL 100 pL, THEEFRAETEE 24 he SO
1. 2. 4. 8. 16+ 32 umol/L KB % 100 pL, X HE
TN 100 pL K953k, 41 E 6 S TATIL. K 96
FUBUBN G FE47 5 9% 48 h, &L 10 uL CCK-8
WA, B FE 4h, FBEEAR DO E R (4D fH.
23 (FIEERBEMRAEERBIBENEBRE SRS
MCF-7/ADR a7 HI52 00

MCF-7/ADR 4fi}fg LA 3 X 10%mL ##F 6 FLIK,
THEEFRAE P RE TR 24 he WEXTTRAAK BT OB (7.
14, 28 umol/L) 4H, HLZ541MA 1 mL ¥ B O,
STEZINAN 1 mL 85775, K597 48h J5, FMEIE WA
GRS A AL 1 mL 2R FEEEE 1h,
2% BIEW, MR NN 200 uL Hoechst 33258 %
W, KN 30 min J5, F 6 MBI
2.4 SRR BRI 2 X MCF-7/ADR £H
FUE T B 200

fe “2.37 WUREAT AR 2, K595 48h
i, RIS, MR AR S B, A
B, IO T0%0K 0, [ E 24 h JEES O I
Annexin V 1 PI 44 800 uL, FHJE e gLt J5 1)
I8 o R FH A QA ARSI At o T4 0
2.5 FEERSLINEMMEE XS MCF-7/ADR 458
e PEEE STRIS

BRI AERKIRS REF ) MCF-7/ADR
YHff, PBS ¥EMRSEMAEE AL, HOERE
FiEW, BRI, HEm a0 1 X103/5LE
FhF 96 FLHR, 159% 12~18h. PBS j&E¥E)E, 1442.3”
TR LI AT i AR 2, E8%5: 7 d a2
FrkE, PBS ¥EUk S HEEE E 10 min. Pl o &
ORI A e, BRI B TR B R SR
AR TE T e 4R R
2.6 Transwell SEIGANHEL 2T MCF-7/ADR
YRR ZERE ST

MCF-7/ADR #Hf1 L 1X 105/mL 8T 6 LI,
ffL 1 mL, B398 24he 4% “2.37 TR ikidkA7 404
M2y, ¥59% 48h Ja, FEIEFRM, H PBS Btk 1
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R, BRFLIIA 0.1 mL 10% H BV, [ 2 40 30 s.
W25 R, BEFLINN 0.1 mL 45 S5 e, =I5
B HE 20 min. FEYLEME, FZEBKERSTL, ¥
bt TR il A L o L e N A = /N e G511
37 CHEF SRR AEE WS4 .
2.7 B2 MCF-7/ADR M Z5E A .
Hippo BB FUEATHXEBRIENFN

¥z “2.37 TR JNERAT o AMe5 2y, 5537 48h
Je . WCEELHML, N PMSF HI4H S0, 2L
30 min /5 &0 15 min, HUiEW, &bl & A2,
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ot SR R BN - TR T A IR A B FEL UK, #5642 PVDF S,
B2 h JFIIAN—¥%0, 4 CHENLR: PBEEImA
YL, BRI 20, RS ROEIRT, B
I B ASGHE .
2.8 FItFES

F SPSS 21.0 HAF#EAT S04, BdRLAX £
Fon, ZREARLELECR A One-way ANOVA 73 #7
3 4R
3.1 ¥ SHEXT MCF-7/ADR 401858 A 820

Wik 1 Fs, #BiSiEx MCF-7/ADR 41 &
AWGEMEER, HAEEHKE (half inhibitory
concentration, ICso) 4 14.20 pmol/L, FfZ% ICs
{H R E 5 26K BT s 255788 7. 14, 28 pmol/L.
3.2 MBS MCF-7/ADR 4B A HO S0

KRB S POt BB R BT Rt
MCF-7/ADR 40 A R0, il 2 fros, 50

X iR KB 88 7 pmol-L™!
A-3E BB TARIES (X100) B-706 R FAMIES (X200)
A-cell morphology in inverted microscop (x 100) B-cell morphology in fluorescence microscope (% 200)
2 #MBFSHXT MCF-7/ADR 4B ZSAISNE
Fig. 2 Effect of tetrandrine on morphology of MCF-7/ADR cells
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Fig.1 Effect of tetrandrine on proliferation of MCF-7/ADR
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- 5964 « PER 2023F98 B54% B 18  Chinese Traditional and Herbal Drugs 2023 September Vol. 54 No. 18
X HE B AR 7 pmol- L7 Ky CUBl 14 umol- L1 K367 ©W6 28 umol-L! 407
104 - - - - kk
0s2 78 22 1.7 2 044 331 30
10°1 ; 3 5
= 3% 20 -
= 107 3 of : : 3 H
4 10
N I ) il 0 -S. RS 2 ol
1 10 102 10> 1 10 102 10° 1 10 10® 10° 1 10 102 103 X7 1

Annexin V
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B CBs/(umol- L")

3 ¥BICHXT MCF-7/ADR AT HISM (X+s,n=3)
Fig. 3 Effect of tetrandrine on apoptosis of MCF-7/ADR cells (X + s, n=3)

#r B O 7 pmol-L!

BB 2 14 pmol-L7!

¥l 2 28 umol-L!

4 MFHTHEXT MCF-7/ADR 45 BERE TTRISEN (X 40)
Fig. 4 Effect of tetrandrine on cloning ability of MCF-7/ADR cells (x 40)
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WK s fras, SeHBA LR, R O 24

SO X S R SR AN RS, HB i ARk .

LUk 7 CBRE TS 52 40 MCF-7/ADR 40 /i (1) 1%

2&he 1,

3.6 MPFEWEXT MCF-7/ADR M Z5EH.

Hippo B EFUE T X E B FRIEHF

3.6.1 #3l5 ChXT MCF-7/ADR 40 i 24 25 (4 £ ik

sz i 6 fs, KBy CLb 7 B L R A AL

B#{% MCF-7/ADR 4HJifd P-gp. BCRP il MRP1 K[

HB OB 7 pmol-L!
5 ¥BICHLXT MCF-7/ADR 4HAE{R 226 A0S (X 100)
Fig. 5 Effect of tetrandrine on invasive ability of MCF-7/ADR cells (x 100)
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Al LATS1 HFEHEFRIEKFHEET G (P<0.0D),
YAP1 Hl TAZ & HRE KT B E L (P<0.01),
SRR
3.6.3 M ClEXT MCF-7/ADR 20 T-AH K
FiLpgem w8 B, HXTHALLEL, #Pic
B %57 =41 MCF-7/ADR 41+ Caspase-3. Cyt-C
Al Bax  HRIAKTFHEETE (P<0.01), Bel-2
FEARIEKTFHEZERE (P<0.01), HEFNEH
KA

BB CB% 14 pmol-L! BB E8 28 pmol-L!
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Fig. 6 Effect of tetrandrine on P-gp, BCRP and MRP1 protein expressions in MCF-7/ADR cells (X + s, n=3)
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%Eﬁaﬁ)ﬁ/(umol L 5 (;)

X HE 7 14 28 pagi 7 14 28
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Fig. 7 Effect of tetrandrine on YAP1, TAZ, LATS1 and MST1 protein expressions in MCF-7/ADR cells (X + s, n =3)
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Fig. 8 Effect of tetrandrine on Caspase-3, Cyt-C, Bax and Bcl-2 protein expressions in MCF-7/ADR cells (X £ s, n=3)
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ML KA W e, A — R O
F N B OB S AT RICH i) L of ] 5 2R (1 24
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BT MCF-7/ADR 4 i (1) 50 J 3 7F-VE LA -
K F Western blotting 7§ Hippo 18 % H (1) S5 15 2 2
1 MST1. YAP1. LATS1. TAZ #7204, KILH
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