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Reversal Effect and Mechanism of Chonglou( Rhizoma Paridis) on Multidrug
Resistance of Leukemia CEM/VCR Cells
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Abstract ; Objective To explore whether Chonglou( Rhizoma paridis) has a reversal effect on multidrug resistance of leukemia
CEM/VCR and its reversal mechanism. Methods CEM/VCR cells were treated with different concentrations of Chonglou( Rhizo-
ma paridis) for 72 hours,and the mortality rate was calculated ,and the appropriate concentration of Chonglou( Rhizoma paridis )
reversal agent was selected. MTT colorimetric experiment was used to calculate the inhibitory rate and half inhibitory concentra-
tion(ICsy) of low, medium and high concentrations(0.1,0.5 and 2.5 pg/mL) of vincristine( VCR) acting on Chonglou ( Rhizo-
ma paridis) treated cells(hereinafter referred to as the treated group) and unweighted Chonglou( Rhizoma paridis) treated cells
(hereinafter referred to as the untreated group) for 24,48 and 72 hours respectively,and to calculate the reversal index(RI) and
reversal multiple(ICy,) between the two groups. Flow cytometry( FCM) was used to detect the apoptosis rate after VCR was ap-
plied to the two groups of cells. RT — qPCR and Western blot were used to detect the mRNA and protein expression levels of
Bax,Bcl -2,Cyt —c¢,P — gp and MRP1 after VCR acted on the two groups of cells. Results The concentration of Chonglou( Rhi-
zoma paridis) reversal agent was 0.008 pg/mL. The inhibition rate of VCR in the treatment group was significantly higher than
that in the untreated group(P <0.05 or P <0.01). The IC,, value of VCR in the treatment group after 24,48 and 72 hours was
reduced from 17.32,13.85 and 6.21 pg/mL to 15.37,2.25 and 0. 62 pg/mL,and the reversal multiples were 1. 12 respective-
ly. The results of flow cytometry showed that the apoptosis rate of VCR group increased gradually with the increase of drug con-
centration ,and the apoptosis rate of treated group was higher than that of untreated group under the same conditions. The results
of RT — qPCR and Western blot showed that the expressions of Bel —2,P — gp, MRP1 — 1 and Bax, Cyt — ¢ genes and proteins
were down — regulated and up — regulated by VCR with different concentrations at the same time compared with those of the con-
trol group( P <0.05) ,and this change was more significant in the treatment group. Conclusion Chonglou( Rhizoma paridis) can
reverse the multidrug resistance of CEM/VCR cells, which may be related to down — regulating the expressions of P — gp and
MRP1 ,reducing the efflux of chemotherapeutic drugs and increasing the intracellular concentration of VCR,down — regulating the
expression of Bel —2 and up — regulating the expressions of Bax and Cyt — ¢, inducing cell apoptosis.
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H ( Recombinant multidrug resistance associated protein 1, MRP1)
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FIIL CEM/VCR 2 25t 25 41 i bk i A BF 5 38 g v
J£FH0.01 wg/mL VCR {R-FRA0MITT 2450 , S8 1 S .
1.2 #H&5 £ZR A

HAEW B ZREEFEA 5 =/, iS5 190601) 5
VCR 1 R 2 i P 2B WA R m] A 7= (7 e WL 5
20190121 ) ; & BUBLIY RPMI 1640 K37 5L i 9L AL A Y B4 A
PRt BT A 2 1A B Dobio A= 445 BN W $& 44t s B [G — Giemsa
Je a1 Leagene 23 W] 241 ; Bel -2 Bax Cyt — ¢, P —gp,
MRP1 .GAPDH 2% i %Il BGI 23 Al 4248t ; Bel -2 Bax. Cyt -
c.P —gp MRP1 Hii& fi i ABclonal Technology /7] H244E ; An-
ti —beta Actin antinbody H3&[E abcam /3 & #24Mk ; fb 2 & Ol ECL
o D5 5 R BCA B Pl 28 ) X7 6 ol B Oy 20 2B W BB
ik fi
1.3 pa#s5%4g

CO, ¥:3746 (2% [E Thermo Forma) ; fiff $1{Y ( Thermo Fish-
er) ; I 22538 2R 45 ( DL 58 & PR /R R MoF1oXDP) 5 T F HL K
T 5 7% 1 Yk R | PowerPac™ 38 FH| Bio — Rad HLJKAY ( F A1 4R
HAr R 2EA AT 5 BEENAR R 58 (32 [ Protein Simple) ; 52
i 7¢ g 7 PCR ¢ ( Thermo Fisher, QuantStudio 5) .
2 ik
2.1 ERRIAF A

KB FRECE RS 50 g, T AE,350 mL =28 /KIR5TIR I 24
h,80 CHiIA 3 h, Z 22 A Ml uE W DR, Ui m A 250
mL ZZ£7K,80 CHE AT 2 W, G 2 h, & PEUEAE IR, & IR0
T ,80 CHefl 78 K Wi - T8, A SRR Y B K. FRIX
0.5 g EHEKIEYIH A, A 5 mL =Z38K , 75 g SRR , B
il 4 100 mg/mL B, F 4 CoKFE % B
2.2 VCR #REE

FREL VCR 1 mg, MIA =75/K 4 mL, %5 ff 5 i8R B 1, B il
JRCHREE S 0. 25 mg/mL B, A — & LA 2K T = 28 7K T il J¢
fIG AP BB VCR ¥R (2.10.50 pg/mL) , T 4 °C VKA %

2

IR o
2.3 EARHHAREHE

BRI A K CEM/VCR 20 2L, V4 20 I B g 1
10°/mL 37T 96 FLEGIRM, 40 3 508041, 5541 3 A2 AL, 4
fL 95 pL B3, K5 7% 24 h J5, R AN A [F] vk BE ARV R S
L, [ B 435K 0..003 0. 008 0. 01 pg/mL, 4k4E155% 72 h
Jei 3 AT 6 MRS S T B B AR LR 3 AR EARE
FFANAET- 5500k 1. 64% 4.50% 5. 43% , B BLBEFE 5t
TR T 5% Ay B BE 0. 008 g/ mlL A Sy Hi B0 3 50 Wk
HRAE LA b 45 5, OO 8L K iy CEM/VCR 42 Wi, — 4
FH0.008 pg/mL EHETWIREFE 1A, gl 1k, B ab 3
M o —HAEHADSOA RS ST, K =28 K T3, B &
AbFHLH
2.4 MTT W6 523%

W b FRL A AL BT AN LA A BE R R 1 x 10°/mL, Kb B4
FIRAL PR 455 5 A, 435 25 4] X R 25940 (0. 1,
0.5.2.5 pg/mL VCR) , B4 5 A PA79L, BRas 40 (190 pL
RPMI 1640) 41, A3 441 RS WA X BE 190 L 4 i Bl +
96 FLAR . 5% 24 h )5, 25 (A4L5FL0 10 wL RPMI 1640, X} 18
I 10 L =Z8K , LA 24RO A 10 pL R[E#EEE VCR, fi#
BUREANH0.1.0.5 2.5 neg/mL, 4kEits3:24 48 72 h )5,
bR AN, BALINA 20 pL MTT, B5 5255006 4 h JFE O, ]
% B3, AL 150 pL —H BN, 6 A AR A 490 nm 3
KALFN & FL OD B (BOGEEME) « HHRIHIF(% ) = (1 -5

B52H OD {&/ % HB4H OD {H) x100% , i GraphPad Prism 8.3
tf‘k'ﬁ:ﬁ*ﬁ, ﬂ»ﬁ: 24 48 .72 h H/‘J Icso ,RI = *ﬂ‘lﬁgﬂ Icso/ﬂ\lﬁ
2H 1Csy

2.5 WA MMEA

DR Ay A O 1= 2 B A AR S AT T R A 30, BT DL
YA RT — qPCR ,Western blot SE56 1% $E 24 h #1148 h
AN ] B EA TR o K P AN A E PR R 1 x 10°/mL, Kb B
HAARACBEL 45 4 41, 53500 % HR4 (Z59940(0.1.0.5 2.5
we/mL VCR) , 540 FRS AR XS 7 950 L 4t T 24 fL#R,
REFE 24 h Jg, RPBEALAN S0 wL =Z80K, A 25 4 I A A ] e i
VCR 50 wL, ffiZ& ¥k BE 4 0.1.0.5 2.5 pg/mL, kL1555 24 48
h 5 RGO WA 40D, PBS (F50¥% ) Yk, 500 pL 1 x Binding
buffer TELASLHANN, 428 RITARLIF OIS EL, B4 M 10 L
PLF15 wL Annexin V - FITC #2321K47,25 CREEIFT 5 min, I
SO E RGO 25/ E T4 24 48 h IS PITRT-,

2.6 RT-qPCR %%

SRR AE AW AR5 6, WE 1.

e WAL AN MY 5 BE PR R 1 x 10°/mL, FRS AR XS B 9. 5
mL B T 6 FLAR, 5557 24 h J5 , X RR4LN 500 wL = 78K,
B IMA R E VCR & 500 wL, iy ) 0.1,0.5,
2.5 ng/mL, 4kBEHT 5% 24 48 h J5 .0 RN , HE ) SR A
RIS 2 RNA AR cDNA SR K % 42 °C |15 min,85 C |
5 min YR E 4 °C 80555745 cDNA; # JEULEH A3 141 241
f£ PCR A58 A 14 , i F LightCycler® 96 {4 R A2 47 B4 %k
i SR 2 kAT E T
2.7 Western blot 5Z 3

YRR FR A E RN S 3G /0 4 R S 56 2. 6, fin 24 B 57 24 48 h
J& AR SR e B BS N E A G T R L E B il
W I 28 1 25 21 B AR AN ik, 72 80 V 4y B R L E E L
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i 200 mA F51 ~2 h,1 x TBST BefE, F¢X 10 min, & 3 IK;
PR WIH3 (5% ) 5P 2 h, 1 x TBST PER 10 min, 5 3 U5 6
CZRLF A —HT(1 - 800) FPAZ: (1 = 2000 ) i S AH X NI 77 &
NI PYDE B B3R (4 °C) a7, &5 U5 PE B 10 min, F42 3
Wo FRE T HL(1:2000) HHHIFH 1 h A5 1 < TBST %
JiE 10 min, A 3 Yk XF PVDF AT BROG W R , RAE I
Image J SR AU KA, B - actin /5 NS, H I E H A9
FERRIE = HINE P KIEZE/B — actin K
F1 RGBT

TN & FR FEH T

GAPDH Forward ;5" - ACCCAGAAGACTGTGGATGG -3’
Reverse:5’ - TCAGCTCAGGGATGACCTTG -3’

P-gp Forward ;5" - GGAGCCTACTTGGTGGCACATAA -3’
Reverse:5" - TGGCATAGTCAGGAGCAAATGAAC -3’

MRPI1 Forward ;5" - CATTCAGCTCGTCTTGTCCTG -3’

Reverse:5" - GGATTAGGGTCGTGGATGGTT -3
Bax Forward:5" — CATGGGCTGGACATTGGACT -3’
Reverse:5" - AAAGTAGGAGAGGAGGCCGT -3’

Cyt-C Forward:5" — CTTTGGGCGGAAGACAGGTC -3’
Reverse:5' - TTATTGGCGGCTGTGTAAGAG -3’
Bel -2 Forward:5" - CGCCAACATTCTCTCCACAG -3’

Reverse:5' — CTGGGCCAGAGCTACATCTT -3’

2.8 Git¥rE

i SPSS 23. 0 FAFGE it b , 54 R B R 2 0y 22 047
OYHT, RIEL = hidE 25 (2 +5) Fon, P <0.05 A 2ERHGIT
RN, P<0.01 J2ERA BERI2HE L
3 BB
3.1 VCR WA mpEKNEm

MTT SEE S5 R BoR AR & R VCR /R T Wi 41 il
24 48 72 h ) OD {H L5 2, Bl VCR ¥ J3 [ 384 Jin e 18] (4
REA, OD {E 72 Wi AR, 3 28 Wi Ko MW 0.5
pg/mL, YEFH 48 72 h J& , B A0AE -5 5 BRAHA e 22 R 298 St
RN (P<0.01) , Z59RERF] 2.5 pe/mL B, 31 il 4 B
FHE . 72 h Ab PR N R Kb PR AL B0 2R 43 5 ik 67.25%
52.37% . AHFEAET , A BH2H 40 i 100 6 28 2 R oA Ak 2 26 41
Mdm A, @ ad GraphPad Prism 8. 3 AR 4317 155t AR AL 3
4124 48 72 h 1Cy, B 4351k 17.32 13.85 6. 21 we/mL; Ab 34
A3 15,37 2.25 0. 62 pg/mL; Wi 5504 51k 1. 13 6. 16
10. 02 1%,
3.2 i A A AR U 4 OB T R

I R EE VCR /EF TRIALANM G , 25 B /R :24 h ok

ALPREH 5 A0 BE AT AR EE , X BE AL R T2 S Y E 0k 1. 86%
2.02% ,VCR K. 5. &1 770 o 41 0 1= 5 ¥ {E 43 1 3. 98%
4.91% 10.51% ;6.32% 15.06% .25.33% , WAHTT 1 & 1; 70
Wit 25 254 Ve FE B 1) S K- 25 48 h, W52 20 i 11 0 T SRt i 2 S
R, ARAETH A 5 4b T LH AR L, X BRI TSRO S A
2.59% 2. 93% , VCR Ik, ¥, 1= 771 42 41 9 12 3 #1843 0
6.8% 11.49% 25.55% ;21.11% .30. 65% 34. 4% , WLiE 7
M2, MRS FAPHAT-RHE KT ARAHH, HPA
HEAMBHAMZE R ARSI 2#E XL (P<0.05 8P<
0.01), L 3,

3.3 Bax.Bcl -2 .Cyt—c.P—-gp MRP1 2t & # %0

3.3.1 Bax.Cyt-c AR#EZHL L. HHEE VCR EA
T4 24 h 5 ,Bax Cyt — ¢ FEH 5% 7K PRt VCR kB
HRBEW T, 2 BT, HAE0.5 2.5 pg/mL YR EERT, 22 57
BT (P <0.05 5(P <0.01), WLIE 4, M 20] AT K 5
48 h,Bax Cyt — ¢ FEFH SR LB N IH R, 2R 2HHE
T W geTt 2= L (P <0.05 8P <0.01) . A% 44T, 4k
FRA AN FRA] Bax ,Cyt — ¢ FEHEE K &, 2 RAHKIT
228 W (P <0.05 5{P<0.01), W& 5.

3.3.2 Bel-2.P-gp MRP1 A H#FHN {E.4 .5 VCR
ERF WL 24 h J5§,Bel -2 P — gp MRPI 3 [F 5% 5% K
S5 IR A L BT RRAIG, B T %, HfE 0.5.2.5 pg/mL i
FER, 50 AR L, 22 B W (P < 0. 05 5P <0.01) , I,
B 6; 42425 B A 4E K 25 48 h,Bel -2 P — gp MRP1 3 5 #% 5
ARV A, HALBUHE N 8 3 Mgt 2E 22 5% (P <0.05
P <0.01), UMK 7, [T, PR R AR AL B Bel -2,
P — gp MRP1 JER 5% 3 ACE AL, 2 R A ST L (P <0.05
5P <0.01),

3.4 Bax.Bcl -2 .Cyt—c.P-gp MRP1 & @& %3 [§ L

3.4.1 Bax.Cyt—-c &G &RZEH N Bax.Cyt—c HEHEIEHEN
DL 8 B 9 K Rk BE VCR YEF TR 4140 24 h )5, Bax |
Cyt —c AWML VCR R INZdrig s, H7E0.5.2.5
g/ mL B 25 B W W (P < 0. 05 5P <0.01), ILI& 105 45
] B IK 48 h, PIZH A A Bax  Cyt — ¢ £ [ 3R I8 3G 58 S S 1]
BTSRRI 2.5 py/ml B, ERAE S EE X (P<
0.01), WLE 11, [F444 T, Cyt — ¢ B EAAEAL = ¥ B Bax
EATE SR LT A PR SR AL B A TR, H2E R B &
J123 (P <0.05 5P <0.01) ,

3.4.2 Bcl-2.P-gp MRPl E&#) Rkt Bel -2 P -
gp MRP1EE [ A 00 W12 (B3, 4K & Wk E VCRAE

#£2  VCR XAk K i

OD fH(x £5) I/ (% )
25 n
24 h 48 h 72 h 24 h 48 h 72 h
24 5 0.03 £0.00 0.03 0. 00 0.03 +0.00 - - -
X BE 2] 5 (0.95+0.01) (1.42 +0.09) (1.67 £0.08) - - -
1.02 £0.09 1.49 £0.12 1.74 £0.18 - - -
VCRO. | pg/mL 5 (0.91 +0.08) * (1.28 £0.03) * (1.19 £0.04) * * (4.10) (10.40) (28.94)
0.91 £0.0344 1.17 £0.214424 1.14 £0. 15444 10.15 21.35 34.28
VCRO.5 pg/mL 5 (0.85+0.05) * * (1.16 £0.04) * * (1.00+0.07) ** (10.89) (18.66) (40.23)
0.81 £0.02424 0.98 £0.104444 0.96 £0.10442 19.94 34.36 44.84
VCR2.5 pg/mL 5 (0.80 +£0.06) * * (0.99£0.19) * * (0.80+0.03) * * (15.89) (30.42) (52.37)
0.75 0. 12444 0.88 +0.03444 0.57 £0.044424 25.98 40.87 67.25

TE AT S N AR, TCAR 5 A A .+ AR — )X L AR, P <0. 055+ + A ALG[R—If ] X IRZE AR, P < 0. 015 A [A]—ik JiE b 4T

ERAEBHA LR, P <0. 055 A A Rl — W BEAL B 5 AR AL A LA, P <0. 01,
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204 = A
g o 3 -
i # 20- §
= = \
= 10- - \
. 3 10- §
B N E N
0- e § o § = N 0 §
KHEZ 0.1 pg/mL 0.5 pg/mL 2.5 pg/mL KHEZ 0.1 pg/mL 0.5 pg/mL 2.5 pg/mL
24h 48h
o+ A5 R EX AR H AL, P <0.05; %+« A A 5j[R]l—HF a0 IR H A, P <0. 01,
B3 AR VCR FEH CEM/VCR 40 24 h 48 h JHT-%
2.0 a 2.0 ad
aa * A AN
g 1.5- . § b g 1.5 S e AR
® 10 N B \ VEEERE N \
2 o5 N i NE N
2 054 N\ \ \| B 1 0.5+ § \
\ B N © R
0.0 § = % = % = 0.04 - % b § e
WPHEZH 0.1 pg/mL 0.5 pg/mL 2.5 pg/mL WPHEZH 0.1 pg/mL 0.5 pg/mL 2.5 pg/mL
AW VERVERT, « A5 —f X AL, P <0.05; + + A A 55 [F—F AW B L, P <
0.01; AA]—k BEALFRLL 5 ARAFRA LLEL, P <0. 055 A ARl — Wk BE AR PRAL 5 AR A B LLH, P <0. 01,
&4 Bax Cyt —c BEFEFEFNEDL(24 h)
4- 41
N A o SRMTE b4
3 a Sl & - - -
5 . aa i N B E B 0 \
¥ 2 N RS \ \ N
m ~ 3 =3 -
oL B RIE NNE (B oJAE NE NE E
SPHEZH 0.1 pg/mL 0.5 pg/mL 2.5 pg/mL WPHEZH 0.1 pg/mL 0.5 pg/mL 2.5 pg/mL
ARV E VCR /BT, + A5 [F B XA L, P <0.055 + + A A 5[R—H A4 A LhEg, P <
0. 015 A[F]—k B AL BRAL 5 R AL IR LR, P <0. 055 A AR — R B AL FRAL 5 R A0 FRA LUK, P <0. 01,
5 Bax,Cyt —c FE[FFE DL (48 h)
R 1.5 1.5+ _ 1.5+ ARMNE AP
g 'g g, e EEALAAL
1.04 r P ~ 1.0- 1.0 .
3 INE 4 E
\E s =
R’ § ] =
# 0.5 § : 0.5 H0.5-
3 §\ n? % - b
SOV EE BN ES I v = LN B DB PNES PN ES
0 FHEZH 0.1 pg/mL 0.5 pg/mL 2.5 pg/mL 0 /mL o0 XHEZH 0.1 pg/mL 0.5 pg/mL 2.5 pg/mL
W ARIMEEE VER VEHIR, + A 5[] —I ) % B2 L #, P <0. 055 = = A A 5[] —f A% B4 H e, P < 0. 015 A Jil— He BE AL B4 5 0K

AEPRZE LA, P <0. 055 A AR —WRBEAb BRZE 55 R B LEL, P <0. 01,

K6 Bel-2.P-gp MRP1 B:HEESAE (24 h)

FTM4 40 24 h J5,Bcl -2, P - gp  MRP1 # [ 1Y 3 ik bl
VCR V& B 38 Iz g 55, 2 T BE R A BZH7E 0.5.2.5 pg/
mL 25 54 G122 L (P <0.05 5P <0.01), T A Ak 4]
FE2.5 pg/mL i 25 5B #T (P <0.05) (& 14) ;24 45 21
]335 48 h, AL FRZH A0 AE 0.5.2.5 pg/mL i, Bel =2 P -
gp MRP1 2K [ #5000 0 4 8.3 (P <0. 05 5P <0.01) , i kb
PR AEAR P R IE T, Bel =2 P — gp MRP1 R [ 363534 B &5
WES (P <0.05 5P <0.01) WL 15, A& 44 F,Bel -2 P -
gp MRP1 ZEE7E0.5.2.5 wg/ml. #e BB, b B 20 %5 o 4b 30 4

4

FRHE, HERAGIEE (P <0.05 5P <0.01),
4 itig

ML 2 A2 MDR S48 723697 F e i 78 24 o S
T2 TR0 P A L A0 L , 250 20 7™ 2 197 S
AR 2 i X S 2 R 5 fh #) HL A 0 o 5 2 0 e 2 7 A i
25101 U 2 2 25 1 A B SR R R 4 TR AL
i, Z RN R ICF S 5P 45 P - gp MRP1 S54fIR%
A I 25PN A0 UA TP 57 8 B Bel -2 S50 T A
ES NI S
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1.59 1.5+
= = AL
§ g e EEAAAL
~ 1.0 39 104 .
jﬂ - N
2 5 = |l
4 0.5 § § H )54 §
3 W LE T @ |
0.04 § e § = RN £ 0.0- \| .
RHEA4L 0.1 pg/mL 0.5 pg/mL 2.5 pg/mL 5 pg/mL RHELL 0.1 pg/mL 0.5 pg/mL 2.5 pg/mL
L ARFEWE VERERT, « A SFE—HE X B4 L, P <0.05; = « A A5 [F—mfa] %t B4 L, P <0. 015 A Rl — e i 4b B2 5 0k

JEPHALLLEL, P <0. 055 A Ala]— BEALBRLL SR A PRAL LL AL, P <0. 01,

7 Bel-2.P-gp MRPI FEHEE53%15 DL (48 h)
AR AL EZL Ep Ll

D e, — — —

Cyt—C W sy G S— A S e 1 D2

45 kDa

FHEZH 0.1 pg/mL 0.5 pg/mL 2.5 pg/mL FHEZH 0.1 pg/mL 0.5 pg/mL 2.5 pg/mL

B8 B —actin,Bax Cyt—c FE MK (24 h)
AR [Eg e (SHiE

B --.q S — W 21 (D

CYEC e S sl S e — a—— D0

XA 0.1 pg/mL 0.5 pg/mL 2.5 pg/mL FHHEZL 0.1 pg/mL 0.5 pg/mL 2.5 pg/mL

P9 B -actin,Bax,Cyt —c A (48 h)

Al
209 N a6 % R
x : = mm TR
= 1.5 N = 1.54
< R \ o~
= \ \ \ £ N
S 1.0 § N\ § 5 101 N N\
2 0.5 \ \ \ & 051 N\ \
ER IR R
0.0~ § § § 0.0~ § §
KR4 0.0 pg/mL 0.5 pg/mL 2.5 pg/mL A4l 01 pg/mL  0.5pg/mL 2.5 pg/mL

Ve RIFIWCE VCR (R, + A IR B A JRAL A, P <0. 05 + + A A 5 [F— i ] 1 R 41 e, P <
0. 015 A e i A FAL 5 AARFRAL LA P <0.055 A A [l —We S AbFRAL 55 A 4b R4 oA, P <0. 01,
10 Bax Gyt - c (15 HAREE (24 h)

AA Al
2.0q & *k 2.0 Al 5
AR MIE AL
= 1.5 % Z = 1.5+ a o AR
ES / / = AA
7 7 = -
£ 10 % Z Z ERT %
g 09 Z 7 e %
= 0.5 / / / 5 0.5 / %
7 7 7 S 7 7
TN . é
0.0~ 7 7 7 0.0~ 7 7
MIE4L 0.1 pg/mL 0.5 pg/mL 2.5 pg/mL MIE4L 0.1 pg/mL 0.5 pg/mL 2.5 pg/mL

H AR VCRAEHT, « A5 FE—0F R XA AL, P <0.05;5 + « A A 5[ —Bf 4 AL, P <
0. 015 AR — e B Ab FHA 55 AALFHL Lh 458, P <0. 055 A A i) — Ve B b B2 55 A A FHAH L 48, P <0. 01,
11 Bax Cyt - ¢ FHAFRIBHARE (48 h)



%43 % B 11 |2 Al
2025411

2 E ™ ¥ T
CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE

AR AL HEZL

e —

B2 - - W— —
U — — —
MRPL o S S —

THHE4L 0.1 pg/mL

0.5 pg/mL 2.5 pg/mL

Vol. 43 No. 11
Nov. 2025
TR
[———— 5 kD1
S S . s 26 kD

S A S 170KDa

N — —
Xof Hid

189 kDa

0.1 pg/mL 0.5 pg/mL 2.5 pg/mL

K12 B -actin,Bel =2 P - gp MRPI ZE 47K (24 h)

ML

AL PR

B2 ey e — —

P-gp

D S—— — N S— e,

, — 26 kDa
¥ J .,

170 kDa

MRPI e S S— S— --—. oo 189KDa

MPHE4L 0.1 pg/mL 0.5 pg/mL 2.5 pg/mL

REEZL 0.1 pg/mL 0.5 pg/mL 2.5 pg/mL

13 B - actin,Bel -2 P —gp MRP1 ZH [ 4577 & (48 h)

1.59 1.5

-
o
1

Bcl-2/B-actin 24h
ol
o
1

P-gp/B-actin 24h

w4

0.0 o o px :
FHEZH 0.1 pg/mL 0.5 pg/mL 2.5 pg/mL

o
°
I

X HEAH

0.1 pg/mL 0.5 pg/mL 2.5 pg/mL

159 AT Pk

[ Qo2 (S

-
=]
1

ol
w
1

MRP1/B-actin 24h

ANNITT.S.
AN,
AN

ol
o
1

FTHEZH 0.1 pg/mL 0.5 pg/mL 2.5 pg/mL

AR FEHIE VERERT, « A SR —Ha X B4 e, P <0.05; = « A5 [F—0fa] %t B b, P <0. 015 A Rl — ¥ Ji 4 Bl 2H 15 2R 4k

BRAL LA, P <0. 055 A AJr]—k FEAL PZL S R A BRAT LU, P <0. 01

Kl 14 Becl -2 .P - gp MRPI1 25 [ AFIRE (24 h)

1.8 1.5+
F £
31.0- Y i 1.0 7
Sosd|] S 05
7 7
3 |7 e |0
“ %
7z Z
002 002

SHHEZH 0.1 pg/mL 0.5 pg/mL 2.5 pg/mL

SPHRZL 0.1 pg/mL 0.5 pg/mL 2.5 pg/mL

1.5
AN AL B
L i eaitil
1.0

MRP1/B-actin 48h

=]
o
1
ANMITTTa.N..

7
Z
/
/
/
é
%

AL 0.1 pg/mL 0.5 pg/mL 2.5 pg/mL

W AR VERERT, + A5 E—Bf A% R LA, P <0.05; + + A A5 [R—MF[a]Xf B AL, P <0. 015 A [a]— ik i 4b B 2H 5 5K

AL PRALLLEL, P <0. 055 A A ] — R FEARHRZH SR A FA L4, P <0. 01,

& 15 Bel —2.P - gp MRP1 % [ E KR E (48 h)

P - ep( Z 251 25 M1 X 8 11 MDRI % f) 7 25 9 4 HEDL I
TR IEZI AN A R VE L B S ABC 3558 8 (B R R BB
P —gp Fik i i, 40 BT 24 4 S HERE J1 k2 a5, 40 P Bt
Jipr g 25 0 HE L 3 22, H P 25 e B R A, AT 5 152 MDR, P —
gp Fll MRP1 BE R iii%ia & 1, WEfe S5 ATP 56 & NE 0
FIBEEE 1, " R IB M MRP1L 5 P - gp kK #EAH FE A5 &
MDR'  H FTRIFSE & R, 25l b2 dhk b2 52 05 2 ] L 3
R P - gp MRP1 3k, #E— 0 K 2 25T 25 . T 4%
2070 o B2 LR 45 SR U 5 £ 32 LR AT AL BAD R
P - gp .BCL - XL.p - PI3K .p — AKT .p - mTOR %% (4 £k, M
Mgt K562/ ADR 2108 T 0k 20 41 g P9 Ak o7 25 4 1 HE T A&
¥EVER], LOPES — RODRIGUES V 28 g5y J5 05, —Fh pi iy 22

6

R AT LI I P - gp B IR, 4 40 SR U B T
G2/M 3], 37755 MDR 12 B8 1 1 0 40 g R i v, LIN
KN 25U Ege 2 W], 48 25 K A6 75 3R BV AT LUAE HL - 60/
ADR 4 i S B B0 A0 A ADR K, & R 1] U Ak
WML, S5 MRP1 MDRI F1 LRP (¥ F i, 3% S 40 JH T,
SR T 7K T B S [ RE AL R 40 i 7 A5 MDR 14 52
FHLH Z —, Bax , Cyt — ¢, Caspase 5 i %42 i T~ [N 7 B R %
i%,Bel -2 IAP 0% NF - kB ZEH0 i 12K 155 5%, 500 fig
156 1 0955 20 ¥ MDR % A= 00 e 20 ot 4 0 T
Bel -2 BAEZ MR VEIT . AR B 98 R R, v 24 0
FRAEDS T I Bel -2, i Bax (93635, S ANMIE T R P -
gp MR, WA 25N AE , AT i CEM/VCR 20 Jifd iy i 254



%43 % B 11 |2 Al

2025411 f

b E W ¥ 7
CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE

Vol. 43 No. 11
Nov. 2025

MISRA R % B4 # (8 % FIBT 25 % ( Doxorubicin, DOX) Hf:fif

JR/IMECKRARL VR T T KS62 it , K MAEZE B R WIERTT, DOX

TENEAZ P 5= B8 I (R SE 4, Bel — 2 23R8 55 , X K562 4 Jid i)

F Vb 08, 0 LR 2 9 D Rk A M T MRS A

Ji BT DOX Be 5 /E T K562/ VCR 4ifiE, 7 T Bel -2,

9 Bax MR IRFIWHE K562/ VCR 411 2 25T 24

A BRIP4 3AE A, S i SRk s sy

CHEE , B0 S 1A B 8 R S S B S e S R O |

S RS IRV R 2 B AR R R, LA

AT BB R BRI SR A BES R B,

R VI n] i i p38 MAPK 3@ B%, fi£ ik cleaved Caspase — 3

45 Bax 2 (1 Al Bel -2 & (%55, 5% THP - 1 41 4

T2 SRR R, AR F R T F 1 L HL - 60

K562 . KG — 1 F1 HT - 93 il i, 38 b 1% A A P51 o8 ol o, i ik

Bax P53 P27 F [ ] Bel -2 # F33%, A RO E i 40

L5

ASSZRGRAR b B AR VCR [] I A A 20 2H R 4

MM, MTT SEERE R B AR 25 AF T, A BREE A ] F2 R T

AL PR, WA i i ik 10. 025 3 A AR 45 R R W, AR ]

FMET AR TA T AR ROR TR B . DA ERWIE AR RE S

fili CEM/VCR 4fi i} VCR SUsPk i3, JF 75 S 4 Mo o v, T

BEN— R A RN Z 25T 2510 259 . R, S ik — PR

PEAE SR TS 24 305 % 57 306 6 T 245 1) AH 5C 3 3%, R B RT - qPCR

Western blot #6104~ [R] ¢ B VCR /E T W 4H CEM/VCR 41 iy

24 h 48 h J5 Bax ,Bcl -2 Cyt — ¢ P — gp MRP1 LK ¥4 5% K&

FIRIAOL . G5 RWoR , [R)— I [R]AS [R]) e B2, b B4 4 R A Ak 2

545 A X AL L ER, Y6 T M Bel -2 P — gp \MRP1 1 I+

i Bax 5 Cyt - ¢ &R 5 HE AR KRIE (P <0.05) , HARFEH 5

PFTF A B EORAE PR R Oy 35 . AL R W AR K 2

Yrxtigi e CEM/VCR 4l 22 2451 245 1 09 7 R ) ., (R Gk 454

P B RO 4 5 i 5 i — L RATRS

25 BRI AR LI 45 AR R AR A AT 24 39 5 50 R R i

AR P - gp MRPL N 255 Y R0, KRRk

JTZ5Y5ME N CEM/VCR 404 VCR 2499 B 5 aod R

Bel =2, |3 Bax %35, ffi Bel - 2/Bax 19 FLE T [, €3k Cyt -

C BN TS S A A T

Sk

(1] SKoKksR ek, B8, 55 JET 4R 2530 24 5000 & W5 R IR 1 I
AT TERL s S LRI T[T ] sh AR BE 2544 11),2020,38 (11)
145 - 148,275 -277.

(2] EIREAH, 228, L8, 4. P2y B AR 1 1M 2 24 T 24 B 5 a0k
JE[J]. WP EE,2023,39(1) : 67 -70.

(3] =FR10 070, R0, 5. FARTUMRIE M 20 2328 KA AL F
FAERELT]. PEZYER,2024,21(2) ; 235 -240.

(4] MEZEAMZED 2 A N RIFIE 258, —38[ ST, dbat. P EE
2RI AL, 2020 :271.

(5] P oRE SC, PMEERE. R b B 28 o g £ ) S L]
WIFEERE[T]. nRiBE£y,2024,45(2) : 73 -75.

[6] LIJ,JIAJH,ZHU W W et al. Therapeutic effects on cancer of the
active ingredients in rhizoma paridis[ J]. Front Pharmacol ,2023,14 .
1095786.

[7] WU Z,YUAN C Y,ZHANG Z H,et al. Paris saponins VI inhibits
glycolysis of ovarian cancer via the RORC/ACKI signaling pathway
[J]. Biochem Pharmacol ,2023,213; 115597.

[8] JIAO Y H,XIN M,XU J J,et al. Polyphyllin II induced apoptosis of
NSCLC cells by inhibiting autophagy through the mTOR pathway[ J].
Pharm Biol ,2022,60(1); 1781 - 1789.

[9] LIANG Y,SUN R L,LIU F Y, et al. Anti - colorectal cancer mecha-

(10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

nism of Astragali Radix — Curcumae Rhizoma — Paridis Rhizoma based
on network pharmacology and experimental verification[ J]. Zhongguo
Zhongyao Zazhi 2022 ,47(3) . 776 —785.
HAN J,KAN J,WANG X G, et al. Polyphyllin I suppresses prolifer-
ation and promotes apoptosis of gastric cancer cell by inhibiting stat3
phosphorylation[ J]. Transl Cancer Res,2020,9(8) : 4715 —4725.
BRI W U 25 e R R ATIUEIR [T . S
BEgE AR ,2023,23(22) - 122 - 128.
KRR, BT AL, AR B 5 5 B F L 22 25T 25 2 i
M CEM/VCR By M2 R[], PRI 2K,
2014,24(20) : 10 - 15.
DOOSTMOHAMMADI A, JOOYA H, GHORBANIAN K, et al. Po-
tentials and future perspectives of multi — target drugs in cancer
treatment ; the next generation anti — cancer agents[ J]. Cell Com-
mun Signal ,2024,22(1) . 228.
LA, W, WIS P B2 R i 2 2 T 24 4 S L)
[J]. A2y ,2018,36(4) : 894 -897.
KAPSE - MISTRY S,GOVENDER T,SRIVASTAVA R, et al. Nan-
odrug delivery in reversing multidrug resistance in cancer cells[ J].
Front Pharmacol,2014,5. 159.
YANG Q H,TO K K W,HU G L,et al. BI —2865,a pan — KRAS
inhibitor, reverses the P — glycoprotein induced multidrug resistance
in vitro and in vivo[ J]. Cell Commun Signal,2024,22(1) . 325.
FARPE, B TS AT, . BRI S 2 R ELA
1fiyp5 K562/ ADR 41 2 245 5 M pLRI AT [T ]. heh 25 B 5 il
J£,2024,40(2) : 67 -72.
LOPES — RODRIGUES V,OLIVEIRA A, CORREIA - DA - SILVA
M,et al. A novel curcumin derivative which inhibits P — glycopro-
tein, arrests cell cycle and induces apoptosis in multidrug resistance
cells[ J]. Bioorg Med Chem,2017,25(2) ;: 581 —596.
LIN K N,JIANG Y L,ZHANG S G,et al. Grape seed proanthocya-
nidin extract reverses multidrug resistance in HL. —60/ADR cells via
inhibition of the PI3K/Akt signaling pathway[ J]. Biomed Pharma-
cother,2020,125 ; 109885.
WANG Y J,LI Q,XIAO H B,et al. Chamaejasmin B exerts anti —
MDR effect in vitro and in vivo via initiating mitochondria — depend-
ant intrinsic apoptosis pathway[ J]. Drug Des Devel Ther,2015,9.
5301 -5313.
RO, BRARF, PR T 22, 45, W IR0 5% 11 1009 2 251 24 40
CEM/VCR RfE I RLHLE BT 7 [T ). it 32 [ B [ 25,2017, 28
(8): 1819 - 1822.
MISRA R,SAHOO S K. Coformulation of doxorubicin and curcumin
in poly(D,L - lactide - co — glycolide ) nanoparticles suppresses the
development of multidrug resistance in K562 cells[ J]. Mol Pharm,
2011,8(3) : 852 —866.
Mt B ARG, 55 A TR T IR B A R 0 i
9 KS62/VCR 4 22 25T 25 S s S JA Lo i MLt wF e [ 1. M
H R 25 K 2R 41,2017 ,34 (1) ¢+ 95 - 100.
Wiz 5t , 25 M, PFEE, 45, UPLC - Q - TOF — MS/MS & 45 &
2R 2 PEAE O 50 T ARG IS MRS [T ). w2y, 2023,45
(9): 3128 -3133.
Diets, ot AdE % mE Lt —BEEEE TSRS
WP [T ] DU AL R 4Rk ( B SR FHF) 2024 ,44(4)
193 -200.
P, VR4 0, B8 -, 45 EAR R VIVE 3 S Pl R A I
THP -1 A T LRI BT SE [T]. S 2% i, 2020,36 (12)
1099 - 1104.
R KR B IRER , 4. AR E A s AT S MR R
AMIEFE A HLRIBESEL T ). AP S i 2 A%, 2019,27 (1)
7-13.



F43 K F11 H

2025411 A

LI

2 E ™ ¥ T

CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE

Vol.43 No. 11
Nov. 2025

E#xfB M CEM/VCR 48 £ 425 s E A R R

(ExR1-7m3)

l)e F ng
N ™ ™™
o° O~
v° o L ~ -
F " £
E “
3 :
" B
- 9
F -2
1]
g
- "9 -
-
“w
&
~ 5
- > 2 O
2 <3 [ oo
oo 33 -] 3o
T s T ™ ™ T T T
ng 99 ﬁg "9 -g °2 ne '9 ne - o
H1-3dY - WbieH607-€714-dwod H1-3dY - WoeH607-€74-dwod
F o
o .
oo
~ . -
e o
1 E
3 o
e &
F ™ 2
3 I
g
FNE :'-‘
3 @
a
o &
b 2 O
-] -
3o 38" o
T o T s  t T o
2 e " "¢ e % = e % " e %
H1-3d¥ - WbieHT607-£14-dwod H1-3dM - WbeH607-£14-dwo)
Py E o
~N ™~ ™ ®
o= o v
o G, ™ L ]
e e o
T E T E
b
=
o
II
g
-
=
-
a
-~ 5
o
2 o
3 2 .
o - °
50 38| % 35 33 [ %
T ™ T ™T ™ T ™ T ™ ™
ne '9 ne «2 —2 °2 09 '9 Hg Ne —2 °2
M1-3dY - wbieH 607-£14-0wod H1-3dN - WhieH 607-£14-dwod
o, oy
a3 33 ar 3s
o - E3 = o 4 - v
= > N F v
(s £ E
I
5 e
T 3
o
Q
-
o3
“
a
3
o
o
= ww | O -3 <) Ea
oo R e oo o5 ]
v L id T ™ T T ™ ™ T
llg '2 ﬂe Ne —O Og o E 'O ﬂ° No ’° De

¥1-3dY © WbIeH B07-€74-dwod

KRER
IRk BE VCR 1 FH T4 CEM/VCR 4 ig 24 h AT 1% B

K1

H1-3dY © WbIeH 607-£14-0wod

RER

Comp-FL1-Log_Height - FITC Comp-FL1-Log_Height :: FITC Comp-FL1-Log_Height - FITC

Comp-FL1-Log_Height :: FITC

VCR 0.1 pg/mL VCR 0.5 pg/mL VCR 2.5 pg/mL



Vol.43 No. 11
Nov. 2025

S S ¥

CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE

%11

2025411 A

B4 %

= #

H1-3dY © WOIBH607-£73-0w0)

AR E VCR fEF T W4 CEM/VCR 41 fifg 48 h YA T 00

& 2

Tuy/31 g YDA /S 60 MDA /3 10 YDA H7Hi X
QL4 WBI1BH607-1714-dwod QU4 WBIBH 6071 13-0w0D 2414 7 WBIBH 607 14-dwo) D114 7 WOIBH B0 11 4-dwoD
-o— oc— —o— oor nO— Qo— no— No— —o— oo—
$ . o § S, o " Rt At Al Fwn
cegf ° 371 €16
o YO F yOE
m W —o— Wv m. —o— W "o
3 H 3
3
b F o o B
5 ol ~ o
5 3 f
3 f o e E L2
.w e = no. .w
o E) P
o - e - 0
m m m
b ko 4 ko A
£vE 0 820 1200 ve0 Y200
0 3 O 0 0L o 4] 0
L4 Wbl 6071 14-dwod 414 = WbeH 6071 14-dwod 2114 WbleH 607-174-dwod
PN & > LA & O & 2> L LT o o L
" Y A | Al o " Rasd. Al Aaas Aaas. o " -, [ .y Saad Y
1) 4]
uwu €e6 661 Ti6
g f o 8 PLag | ® .
3 L3 v 3
3 - 3
o E o E P .
m w...o. £ Wuo. = |
b & g P
M no— W no- m
2 . 2 2
3 = " E ] 3 o
£ o T 3 wvo.m ko T
0 3 (74 0 550 €329 3 v20 €00
10k o 70 10E o 4] ok o 4] 10
H

* =B

H1-34Y - WieH 607-€74-dwod






