FED 20244E4 7 $55% B 78 Chinese Traditional and Herbal Drugs 2024 April Vol. 55 No. 7 . 2259 -

B E3R- TR 23 542 FLBR R P & R A 258 B 5

4 oA, REm, FAEEL AME? KRFML A 2 PR
1. PARIERDL RS 29 TR A RO, BRI B/RE 150076
2. MR ARG 2 e, BIEVT WARIE 150076

i E:. B E TN GMBEET, AR AER-JCHHZXT (Chelidonii Herba-Corydalis Rhizoma drug pair, CMCR) ¥
I PETE R (adriamycin, ADR) MZGZII . 3k 18 FH B m 0 (0% - DU AR & AT B 1) S B B2 A (UPLC-Q-
TOF-MS) %} CMCR AFEARLELE] (10 1. 21 1) 95%. 80%-+ 70%. 60%- 50%Z BEEHEELERAL (L 22 By HEAT RAE, FE 3L
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Pharmacodynamic ingredients of Chelidonii Herba-Corydalis Rhizoma drug pair
in reversing adriamycin resistance in breast cancer
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Abstract: Objective To study the pharmacological substances of Baiqucai (Chelidonii Herba)-Yuanhu (Corydalis Rhizoma) drug
pair (CMCR) in reversing breast cancer resistance to adriamycin (ADR) based on the drug-resistant cell model in vitro. Methods
UPLC-Q-TOF-MS technology was used to characterize the chemical components of 95%, 80%, 70%, 60% and 50% ethanol-extracted
parts of CMCR (compatibility proportion 1 : 1,2 I 1) and determine the common components; CCK-8 was applied to detect the effect
of ADR combined with CMCR on the proliferation of MCF-7/ADR cells to calculate the drug resistance multiples; Grey correlation
analysis method, Pearson bivariate correlation analysis and partial least squares regression analysis were used to establish the
correlation between the peak area of common peak and the multiple of reversal resistance in the characterization map to select the best
active site of reverse resistance and related medicinal substances of CMCR. Fluorescence microscope was employed to investigate the
influence of the combination of chelidonine (CHE) and tetrahydropalmatine (THP) on the intracellular accumulation of rhodamine 123
(Rh123). Western blotting and qRT-PCR were used to detect P-glycoprotein (P-gp), breast cancer resistance protein (BCRP), lung

resistance protein (LRP) protein and gene expressions. Results A total of 30 common components were analyzed from 10 extracted
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parts of CMCR. The CMCR (1 : 1) 95% ethanol extracted part exhibited the most potent reversing ADR resistance activity, with a

reversal drug resistance multiple of 11.08. According to the initial findings of the correlation analysis results, chelidonine,

tetrahydropalmatine, berberine, dihydrosanguinarine and chelerythrine were preliminarily determined as pharmacodynamic substances

for CMCR to reverse ADR resistance in BC. Since CHE and THP had the highest correlation in pharmacodynamic efficacy, they were

paired to conduct a verification experiment, which revealed that CHE-THP could increase the intracellular accumulation of Rh123 and
significantly down-regulate P-gp, BCRP, LRP protein and gene expressions in MCF-7/ADR cells (P < 0.01, 0.001). Conclusion This

study elucidated the effective substances of CMCR reversing ADR resistance in BC and laid the foundation for its clinical application

and subsequent development of anti-tumor adjuvant drugs.

Key words: Chelidonii Herba; Corydalis Rhizoma; breast cancer; adriamycin resistance; pharmacodynamic ingredient; chelidonine;

tetrahydropalmatine; berberine; dihydrosanguinarine; chelerythrine

26 B Y 2 o giit,  FUIRE T LM e
RAeEFPETEAMAN, lmKE, FUERIRTTE
FARNE, [FBEEHMINIT Ao WIEITFIEE
FVRTT R, IR Z ) i) 57 2% 08 5 PRI i A
FIRIENESFE 2R A S T BB T TR, %%
X T FL e S e — R a7 77 585 4R
MM, 50 e s X Bl g 25 P AR M 20, RO HE
2 7 HERE VR IT R, LI 245 1) 3 ML) L4 P-
Wi 85 [ (P-glycoprotein, P-gp) 2555 585 4 F 11
2 ARG 1) 5 205 . DNA $ifj & Z LI LA
oA b R A L [ ) 78 T 2 R A S M, (R, B
TRATIR 245 305 268 70 P 05 34 5 P R AT e Ao e 7L s 3 4
AT TR 245 1) 3 1)

M S2-Ju A 2% (Chelidonii Herba-Corydalis
Rhizoma drug pair, CMCR) & IR TR 77 i
JE 250k 2 — 01, 1 i S 2 SERHE Y B i K
Chelidonium majus LI T1RA5, HAHR . HH.
1ERZP i B Th AR JTEH NRIE R, N2 SERHE
WIGEHH 2 Corydalis yanhusuo W. T. Wang [T J L
2, FEAWEMALH . AT IR 2 RS 4 KA
FRMW, BN 2 Momai Can AJE/NgH
JEltifE A549 4Hfl. A5zl HCT116. SW480 4
e, AFLEME MDA-MB-231. MCF-7 4liffl) I
i M EE A FHPY, e Re sk 0 i AR I UL 3-Ba e
(phosphatidylinositol 3-kinase, PI3K) /& H¥# B
(protein kinase B, Akt) 1222 5154k & H U
(mitogen-activated protein kinase, MAPK) {55 5 1H %
AR AL s ) 5 2K Y 2540 . (MCF-7/ADR) 1k
S0 AT 2 A AU DO, i o i R AR A mT e N
fFE HepG2 4iifl. HCT116 4ifid. AS49 4ifAIA
L9 HL60 4H Mk Mg, e BA ) L
A rh P-gp VS PEARE ST, 1 MCF-7/ADR ZH 1%}
(SIS N7 AR P o P 2SN 1 TSN e

CMCR W T MERER 324K o (estrogen receptor
o, ERa). p-PI3K. p-Akt & A IZRE A RIMERM R
Ak 1 (estrogen receptor 1, ESRI) mRNA [3RIA
K, R ER BH P L 40 i ) 35 5 $ o
CMCR EA R I B 5o ie /5 FH S 78 00 30 5% [ e
S M 24 AR P, AF LT I I A 7 T 243 1R 24 3800
T ICIRUE, AHR )25 R0 B R 70 ok R G
TERE . PR, ACHIE 5T R F A4 A1 i 24 48 i A5 7Y )
CMCR - $& BB A7 300 3% 1 245 (1) 245 308 AT VR . [F)
i5f, %A UPLC-Q-TOE-MS % A4 H7 AN [E] AT EL 4
AR TRSEEGER AL N CMCR FIFEA 54y, ik CMCR
LN 2575 FH N 25300 1, i3k — 2% CMCR F#2
A o ZE 300 e L M B 2 R T 24 IR 34T IR 9T
AR AT T 2577 TH BRI R B Se tfe =, [
ISt A S AT T 247300 6 ) (RO e R i LR AR
1 R

1.1 4R

MCF-7/ADR 48 il B e 7R V€ R b oK 22 2454 A%
FARB T H LR
1.2 5%

R ol (B R 0 E G JRIE T A= 2
WA, ZEmE IR R VoK 2 24 22 e i b iR 28085 23l 4 0
NBESERMEYI B 3E C. majus LT84 BEA L SR
HEWIAESHZR C. yanhusuo W. T. Wang [P T-J82E
1.3 FAm5iRH

X SRR, B R 43/ ARG
H JE % 20 4tk 5 23 5 & DST220428-079
DSTDY010101. DST220726-042. DST201109-040,
TR =98%) A0 H A S R AR AR TR
ANFE BIER (IS N111IB, RS E=98%).
RPMI 1640 57800 B KIEFECAEVERAR A
Ay B 123 (LS 052621221101). BCA k5
EWE FgE S RAEMEARGRAF: IG4 iEw
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EES Gibco A A ; CCK-8 /& (#t=
K101828133EF5E) i H 3£ [H APEXBIO A#]: it
FL RS i 25 85 11 (breast cancer resistant protein,
BCRP). fitifif 2% 1 (lung resistance protein, LRP).
P-gp Z riBEdLAR (L5 7% A M05253192 .
G07143520. M05262395) ¥ [ 7k A 3 54 MR
AIRAF; HRP FriciliEdisR g6 —dt (s
BJ08079044) W H b5t BRI AR A PR A 7] 5
o P H B -3- 1 R B & B ( glyceraldehyde-3-
phosphate dehydrogenase, GAPDH) % wiEHiA (it
5 3507442021) W H I ABclonal YA F];
PrimeScript™ RT reagent kit with gDNA eraser i)
% (4it'5 RRO47A). TB Green™ Premix Ex Taq™ i
A& 5 RR420A) WA EHEAYHA
) AMRAF; HEE. OB BFRESHARTEA
ATAl, KNI
14 {425

B T OB € 185-G 6500 28 51 TU BB AT - K 4T I 1]
JRREEE A (3£ Agilent /A 7] ); CO-150 B 4 AL
WRE 7246 (3EE NBS A#]); iMark BUEEARY [1A 5R
AdrR e (R HRRAF ], DYCZ-24DN 2
HLIKAX (AE S —ARHA R A 7)) ; ImageQuant
LAS500 4571 AEP) %A% (GE 18 FH Fe 28 27 42 14
e RL2EE ) Easy Cycler 96 % PCR 1 (f#[H
Biometra A% ); QuantStudio™ 1 4 SEZH} 5 8 &=
PCR 1% [FEpffERE (L) HAHAMWAT ],
2 7k
2.1 CMCR 12U AL B 5 SR AE
211 ARSI RIS ORI RS 4
R AR AR AR R 1.0
mg, AN EEATESE AR, €A% 5SmL &
FHb, il RSB SR FE 220 0.2 mg/mL B X BE AT
2 0.22 pm SLIEEES, &H.
2.1.2  AEAIERHEIE 4 101 IR E JE
Sy TR K 6. 6g, %20 1 ELBIRRELEESE . TT
BRI K 8. 4., 437N 10 f5E 95%. 80%- 70%-
60%- 50% LEEHE A FEEL 2 UK, FFIK 1hs &I,
W4, fHRE. MHPREERE, HIBRERER 0.08
gmL (LWEEEID MERMER, £ 022 um %
FLUEREE g, &
2.1.3 f{aif %Mt Acquity UPLC HSS T3 i 4
(100 mmX2.1 mm, 1.8 pum); FishHN 0.1%FHER/K
Wil (A -2 fiF (B), #REEGENL: 0~4 min, 20%

B:; 4~17min, 20%~22%B; 17~19min, 22%~
100%B; 19~24 min, 100%~15% B; AR EN
0.3 mL/min; AN 30 C; HFEEN 0.2 ul; FE
WA 269 nmlt3,
214 JiHEKME HEWIE B TR Celectron spray
ionization, ESI), IE&F#iz0 T B FIRHEE N
4500V, BTIRIREN 550 C. IEE TR AL
FiREE N 35eV: FA (gasl) JE /1N 379.225 kPa,
R (gas2) £ 714 34.475kPa, Sfii R (curtain
gas) [k /14 241.325 kPa. — 2%t il BF 25 -4 F Vo
9 m/z 80~1 500; X5 SR B AE #1100 cps
(1) 8 N AT g, FE T
9 m/z 50~1 5000141,
215 FES RIS BoPE b E 0 AR I B
(CNKID). PubMed Al ChemSpider 5%#E %+ (4 J
KM ER SR, &R E. BH
Agilent MassHunter Workstation T {E S5 4K {4, DA 5T
FE . OREAIT ] (o) 05T % BI04 X0 & € il e gk T 1R
Al VHENE A PIARN F RE S BRI A )
R, kIR ZE/NT 1X1075 a0 . IR &
SERIFFE TG GRS, 5 i AT
WHHE, R BB . B AR F T R
et B il G Lk AT i — P 6T
2.2 CMCR i¥i% MCF-7/ADR BT Z51/EF

Bt E A KW K) MCF-7/ADR ZHBLL 3.5X 104
AN/mL BRI R 96 FLAR, &FL 100 pL, FEFRFHIE
o WEXIRA, AFRWKE (2.5, 5.0, 10.05 20.0.
40.0- 80.0 umol/L) Fi[ZF 24, AFFEIRE (0.062 5.
0.1250. 0.2500. 0.5000. 1.0000. 2.000 0 mg/mL)
'] CMCR 4, B[z (2.5, 5.0~ 10.0. 20.0. 40.0+
80.0 umol/L) t#A CMCR - HHUGHR A7 4 [ 25 FE B
K21 20% 30 (20% inhibitory concentration,
1C20) 1, FFFLINA 100 uL 253, XHRRALINAAE 2y
YiinsEgREs, S EAEMARN T a1, FHE
BoNES. 425720 5, FFLIMA 10 uL CCK-8
TAEW, iR % LIRS) 3~5min, KA EEHRIX
M52 490 nm ALFIIERE (4D fH, THE0 A G
1] 2RI 24 1 3 A5 4

Y FEINHZE = (A e —A 22)/(A ww—A =)

i 2530 R A5 B =259 1Cso (ANETIEEER)) /258 ICs0 (&
UEZF0(D)
2.3 HERSIEERSARIEFRE XS
2.3.1  Pearson #H X & % ( Pearson correlation
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coefficient, PCC)  ¥4I{EAK J5 1245304 5 ) U T
FRRIZ4 385 S8 v (1 10 i T 2 5 40s o “ A8 &7, SR A
SPSS 21.0 #BAFH XA B AH K A #Ti%, 1HHE PCC,
FARRZ W REAE AR R, R FHRPEAR
AR, PEIL, SRR 25 1E ARG ORI 2
R -
232 KEKELE M (grey relational analysis,
GRA)  DIILAME (EMEBD ATFPH], LGRS
B IS RN 2O BET 51, R AR R I
AL B, FIH DPS 4 708 RAHEAT b, ¥+
JEH S AR EBE T A REREE, $ MR/ AR ok
BRPP, W] BRI EF P AR BT HI “TTEk” 2
F&E, ISR 5 30 A it 244 F R SR IR B 2 R it
2.3.3 /D34 (partial least squares, PLS)
SHT ¥ CMCR A [RISEBGHAL LA R e i AR A
TR 255 2B SE 8 45 T\ SIMCA-P 14.1 A,
WIETAR BN X B, Zidebriih Y B, AT
PLS 4347
24 WHBHMEERN MCF-7/ADR 4HBEK S 368
12352

BOnE# A4 K 407 MCF-7/ADR 4 i1, LA 2.5X 105
ANmL ERT 6 FLBR A, 2mL/AL, TR
24h, WENELA. AR (6 umol/L) 4. KFE
HE B, (3 umol/L) -ZE#HZ 4.3 (5 umol/L) 4.
EFE AR (6 pmol/L) -EH R 2 E (10
pmol/L) 4. fIGFIE FHJEEmL (3 pmol/L) -ZEHHER
4z (Spumol/L) BEEREZR (6 pmol/L) 4 A7
& JER (6 pmol/L) -ZEFZ 2% (10 pmol/L)
BA R (6umol/L) 4, A THNZIG, kst
Ri9% 48 h, FE LIEW, PBSEVEANM 2 R, A
5ug/mL F P 123, FiREEIFE 30 min. 7% L
TH, FTA T PBS Yeisdiiff 2 Ik, 2RI BREE T
WA N D P 123 &8 (BURKEK 488 nm, K
B 525 nm) . fi ] Image J 30440 56 ' 5 B 1304 T
E BT
2.5 CCK-8 ZAWE B EEWALER R REC{ht
IR _EKERAGSH

Bt EA KK MCF-7/ADR Z4HBLL 3.5X 10
AL R A 96 FLAR, FEfL 100 pL, THEFRFEH
7% 24 he FESEBRGS 294 BN 2.5+ 5+ 104 20,
40, 80 umol/L, IEHAR L KRB HMIRERN 2.5 5.
10, 20, 40, 80 umol/L, % “2.2” i J7ikAaiill.
V11 SEHRRN A 5 2% 2, 3% 1045 2L 4T L 34 0 o R

YE%I N\ Synergy Finder Wbt 1T B & 20T, F
H ZIP CEMEAERRIBEA) RGPS 2 251K
G RGPS RS, TN AT A I % A
B, ZIP VP >10, Hil 2 296 R A IR OV
T2 A TR L 10%, 3R 2 Fh 29
A REAEAE R A AR s ZIP Y4345 A—10~10, &
0 2 FPZPie S B INFIA BAE A s ZIP 3045 <
—10, R 2 MY AT REAFAERE BUAH ELAE FHLSI,
2.6 FFIIEEAR

M PubChem ##& /% (https://pubchem.ncbi.nlm.
nih.gov/) T EEMFIIE H 2 LK1 2D 4544,
FIFH Chemdraw 3D ¥ 4.mol2 #3. M RCSB ¥#&
J&E (https://www.rcsb.org/) FRTSFHEE 1 dm k4544,
f# F AutoDockTools 1.5.6 ¥ FL AR A 244 SCPF LRy
pdbqt #%3, FEIE R K BN E AR ok HL A5
5 J5, fE Discovery Studio #fF (4.5.0 fiiA) ik
AT 53 F A
2.7 Western blotting | MCF-7/ADR 4HR@ A
AHEXERNFRIE

B 04 K 9 (1) MCF-7/ADR 40, BL 2.5X 105
ASmL M T 6 FLIRF, 2mL/AL, FHEFRFAEHRFE
24 ho 4% “2.47 TR TVERAT RIS 2y, ke
75 48 h G AR S HANM, FH RIPA ZLMREE Ml vKiG
R, BOJFWEERA. BCA I ITEAER, &
F A . B AR A e I RN A A
Wit s Yk, ¥ % PVDF B, T 5%BiAsEgh =
WA 20, 435NN BCRP. LRP. P-gp. GAPDH
—Pu (FRBELLBIXI N 1010000, 4 CHEIR: 1%
TBST ¥/E )5, I HRP Fric L Edif 1gG =4t
(FRELL B 121 5000, =iEPFH 2 ho FIA ECL
RIS FHEEI G Rt R Image
I B 53 Br 2% I AR
2.8 qRT-PCR #i] MCF-7/ADR #0 A A it 2548 5%
EFEMFRIE

U6 B4 K 99 %) MCF-7/ADR 40, DL 2.5X 105
ANmL BT 6 FLARF, 2mL/AL, TR R
24h. % “247 TUNTTIEHAT S 2, K557 48h
Jo, WO R AHARM, Trizol VETREUAH AL RNA,
SE RNA JFE K2l J 42 AR 6 1t B gk A7 1 4%
S NifFE] cDNA. LA cDNA A#AR, #3817 PCR 3™
W JH%A R 95 CHUEM: 30s; 95 CAEMES S,
60 CiB-k 30s, 3% 40 4MEH. UL GAPDH ANZ,
KA 28R 2424 E E 1 (multidrug
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resistance 1, MDR1). FLIRJE i 2455 H (breast cancer
resistant protein, ABCG2). LRP mRNA [JAHX] 3Rk
= . 9l %K H . MDRI L iF 5l W 5-
TTGCTGCTTACATTCAGGTTTCA-3’, R4 5°-
AGCCTATCTCCTGTCGCATTA-3’; ABCG2 L5l
¥ 5°-ACGAACGGATTAACAGGGTCA-3’, Fi¥5l
) 5°-CTCCAGACACACCACGGAT-3’; LRP L5l
¥) 5°-AGCCAGCTATGCACCAACAC-3’, RiF5|#)
5-CCTTGCAGGAGCGGTTATC-3’; GAPDH L
5141 5°-~AGAAGGCTGGGGCTCATTTG-3", Fif#5l
¥ 5°-AGGGGCCATCCACAGTCTTC-3",

29 ZItFES

K FH SPSS 27.0 FRAFXT HUAE AT Si it 43 b,
AL X £sRon. AR ELBCR SR &= T 257
Hr (One-Way ANOVA), #H[a] P % L4 % ] LSD-
¢ K5 o
3 #R
3.1 CMCR T EHEBEBILFE R T EEHER

X CMCR ANFIFCAELE] (121, 20 1) BIAR
PEHGERAL (95%- 80%-+ 70%- 60%- 50% M%) {h2
BT AR S e, RS 30 NIRRT (R D,
EOFE PR AE I, AR SR A B HUIZESE

%=1 UPLC-Q-TOF-MS EEF#ER T CMCR A EIEMEEL I ZAZENER L I B K 5

Table 1l Common components of CMCR in different compatibility ratio and extraction parts under positive ion mode of

UPLC-Q-TOF-MS

A F R (mi/z)

45 m/min el Rl RE (X106 R/ (ml2) 8=y AR

Gl 8.005  354.1336 354.1340 1.13 336.123 4,323.0914 A JE3E" C20H19NOs1¢]
G2 7378 356.1856 356.1863 1.97 308.128 4,340.1599  EMIR LK C21HasNO4[17)
G3 16503  336.1230 336.1237 2.08 323.105 6,321.093 3 /NEEDH C20H1sNO41®]
G4 11562  370.1649 370.1653 1.08 352.1538,339.123 7 = A 3Eh, C21H23NOs!8!
G5 10966 338.1387 338.1393 1.77 294.112 8,265.986 8 N-H Fk 4 B2 BERH, C20H20NO4%]
G6 14248  334.1074 334.1079 1.50 319.0850,306.110 7 A MARHH C20H15sNO420]
G7 11992  340.1543 340.1551 2.35 325.1325,308.100 8  PU&/NEER C20H21NO420]
G8 10.050 324.1230 324.1233 0.93 307.096 6,295.097 6 DU FIER CioH17NO4!'®]
G9 10332 3241230 324.1233 0.93 307.096 3,249.090 8 4= 2B SEHN CioH17NO42!]
GI0 21297 348.1230 348.1233 0.86 333.099 6,318.099 6 [ JHE LA Ca1H1sNO4'®]
Gll  9.525  370.1649 370.1653 1.08 352.1547,321.1126  HIB& 5, C21H23NOs!'8]
G12 9235 340.1179 340.1184 1.47 323.0915,305.0813 2 B HL (4 JE 3008 C1oH17NOs!!!
G13 8554 354.1336 354.1340 1.13 341.163 3,326.163 3 JEF FiR” C20H19NOs!1¢]
Gl4 7207 3221074 322.1080 1.86 307.083 8,279.087 6  13,14- S FHIEH CioH16NO422
G15 16.825 368.1129 368.1134 1.36 350.102 3,338.141 5 %4k A JE 0% C20H17NOg!”!
Gl16 13.895 314.1387 314.1392 1.59 253.9535,194.081 5  [ZREREL N 2K 2% CisH1oNO42!
G17 14.521 3341074 334.1079 1.50 331.8473,319.0822  ZF=HIEE A JHEELM C20H1sNO4!]
G18 9.337 370.1649 370.1653 1.08 352.1549,321.1124 &M C21H23NOs!2!1
G19 11.764  340.1543 340.1551 2.35 338.1398,323.126 7  D-FRATHERR C20H21NO424
G20 10214 338.1387 338.1393 1.77 325.1219,323.1154  EZEERTR C20H19NO42]
G21  4.638 328.1543 328.1548 1.52 314.1757,265.080 9 44K E Ci9H21NO4211
G22 10716  338.1387 338.1393 1.77 323.115 4,308.092 4 PUSZI M4 5 9H B C20H19NO42¢]
G23 7.865 370.1285 370.1289 1.08 352.1189,305.0812  10-¥%3E [ e C20H19NOg!'*1
G24  9.791  354.1336 354.1340 1.13 336.1233,323.091 8 57 JE 0 Ca0H19NOs!!]
G25 5.452 3261387 326.1392 1.53 277.0852,233.1142 4L ER C19H19NO4']
G26  9.571  354.1336 354.1340 1.13 336.1235,323.092 1  8-#3L “& A JEZAHR C20H19NOs?7!
G27 5498 336.0866 336.0869 0.89 318.075 6,290.080 4 8- ARIIEMR Ci9H13NOs28]
G28 3.627 370.1285 370.1289 1.08 352,118 5,321.076 1 [ Jm3E W4, C20H1oNOg!'®!
G29 13.308  352.1543 352.1549 1.70 337.1308,308.128 7 LA K 0h 2K C21H2NO42!
G30 6.142  192.0655 192.0657 1.04 192.066 1,174.053 5 FF4AAIL 3 T K Ci1oHoNO;3128!

B LR A A

* Compounds compared to standard.
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3.2 CMCR %} MCF-7/ADR ZBAf 2514 AU 2200
CCK-8 SLInsE JK W, fi# Z= X% MCF-7/ADR
YHHEAY ICso Ny (23.5841.03) pmol/L. WIFE 1 fiw,
CMCR AFEEALHA (11, 20 1) HIASEFEEGES
AT MCF/ADR 4/d 72 h J&, #2500 N
CMCR (1 : 1) 95% L BEHEHGRAL, F 1Cso N
(450.57£24.18) pg/mL. W 2 F15& 2 ffizx, CMCR

AFEREALEE (121, 20 1) BIARFRRBGERA S
R[5 R4 205, BilEE 2% MCF-7/ADR 4 i) ICso
BB S TR, A i 2 5 50m K I 8 R
BB CMCR (10 1) 95%ZBEFE RO AL, 1 i
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Fig. 1 Inhibitory effect of CMCR on proliferation of MCF-7/ADR cells (X £ S, n = 6)
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Fig. 2 Inhibitory effect of CMCR combined with adriamycin on proliferation of MCF-7/ADR cells (X £+ 5, n = 6)
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Fig. 5 Inhibitory effects of chelidonine and tetrahydropalmatine on proliferation of MCF-7/ADR cells (X £ s, n =6)
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Fig. 7 Effect of chelidonine-tetrahydropalmatine combined with adriamycin on accumulation intensity of rhodamine 123
(% 400)



FED 20244E4 7 $55% B 78 Chinese Traditional and Herbal Drugs 2024 April Vol. 55 No. 7

» 2267 »

3.6 HEXBAMILARIEZLKRS BCRP. LRP,
MDR1 EB S FRHIZEER ST

H i 520% 5 BCRP. LRP. MDRI fif 25 5¢ 5
H IR B33 43 79 N—35.56. —29.29. —30.96 kJ/mol,,
FEFAZR %5 BCRP. LRP. MDRI i <8

(RIXH 1S 70 20 B N—29.71. —24.27. —25.52 kJ/mol,
SERAA/NTF—16.74 kKI/mol, i B H = AT VAL 1K) 45
B LR AR S A RE AR e . IS SRk E
BARMIM R x4 A5, H4FH Discovery
Studio 4.5.0 HfH4:4 3D A1 2D &g (K 8).

A~C-FJE A5 5 5 BCRP. LRP. MDRI1 Xl #/R 4 B; D~F-1EHR 2% 4 %) 5 BCRP. LRP. MDRI X #R & &
A—C-schematic diagrams of docking of chelidonine with BCRP, LRP and MDRI, respectively; D—F-schematic diagrams of docking of

tetrahydropalmatine with BCRP, LRP and MDR1, respectively.

El8 MHEXERSEMRLEMS FIHEERAR
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Fig. 9 Effect of chelidonine-tetrahydropalmatine on expressions of resistance-related proteins and genes in MCF-7/ADR
cells (X £s,n=3)
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