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(4 E] 86 Piog 4 -HEk- 5 &K 4'-methylether-scutellarein, 4'-M-S )X 24514 A 9% 6 B (14 1A P i 247300 6 4 FH 43T
HAHFEMERIMLG] . 2 &+ 16 BALB/c B MRS5S Bz i ST 25 1 A 250 B I 40 JAR/ VP-16 H 57 T 244 A28 B Ji i i B
KT RARIR AR JR R H AR S 1.0 om B, AL S A 25 1 0 IR ARFEIAH( etoposide, VP16 ) fLI7 4l (4'-M-S 411 4'-M-S +
VP16 BRGIAYTAL, A 10 R R ShaS Wi & 1497 2 e IR 2B G IO0 , IR Sk AEid i Il . JR97 3 JiJE , Ml tee 8
SR B ER AL M A BUR S 20028, it 2 A0 A A A I B A7 98 4 ML 7 28 19 48 4k, ] RT-PCR . Western blotting &5 3 Lb 4% 4 241
A 2 p 2251 25 7 K 1( multidrug resistance 1, MDRI ) mRNA | fili iif 245 #H 5¢ 25 FH ( lung resistance-related protein, LRP )
mRNA K H =) P-EEE 1A( permeability-glycoprotein, P-gp )Fl LRP (B 1HML. 28 F : JAI7 3 )5 K ,47-M-S STt 2450 A 45
ERYEH —EMRNIIHIER, 5 VP16 BA H 25 nl 4 BUR R AL K B W 32400, MR 3R 5k 48. 21% |, R B m] 2 fb 7 F 1k
N ) 5 O R AR TR DR, O 3 K I A A i 1] 5 S5 At 3 ZHAH L, 47-M-S + VP16 BX-G VAT ZH B e 4 B I T %
WEFRECE P <0.05), BAEMA L H MDRI mRNA LRP mRNA K H 4% 1 P-gp Ml LRP F ik /K T35 0 2 FRE( 1y
P<0.05). £ : 4'-M-S REA RGN NGB BRI T 258 VP16 MR 251, HHLHI AT AE 5 47-M-S 15 540 i U T 0 F V4l it
255K MDRI mRNA .LRP mRNA JAHRL ) P-gp Fil LRP fFRIAH Ko
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Reversal effect of 4’'-methylether-scutellarein on multidrug resistance of human
choriocarcinoma
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[ Abstract ] Objective:To evaluate the reversal effect of 4’-methylether-scutellarein ( 4'-M-S ) on multidrug resistance of
human choriocarcinoma in vivo, and investigate its mechanism. Methods: Drug resistant human choriocarcinoma cells
were subcutaneously injected into left armpits of BALB/c nude mice to construct the subcutaneous exnograft model. When
diameter of the xenografts reached 1.0 ¢cm, the mice were randomly divided into four groups with ten mice in each, namely
control grop, etoposide ( VP16 ) group, 4'-M-S group and 4’-M-S + VP16 group. After the treatment for three weeks,
growths of the exnograft tumors were dynamically observed and survival times of the mice recorded in the various groups,
morphological changes of the tumor tissues were observed with optical and transmission electron microscopes and apoptosis
rates of the exnograft cells detected with flow cytometry assay. Expression levels of MDRI mRNA, LRP mRNA and their
coding proteins, P-gp and LR, were detected and compared among the four groups with RT-PCR and Western blotting as-

says respectively. Results: After the treatments for three weeks, it was found that 4'-M-S has somewhat inhibitory effect
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on drug-resistant human choriocarcinoma in vivo, 4'-M-S + VP16 could apparently inhibit growth of the exnograft tumors in
the nude mice with inhibition rate of 48.21% . Meanwhile, toxicity of the chemotherapy was reduced, life quality of mice
with the exnograft tumors obviously improved and their mean survival times significantly prolonged. In the 4’-M-S + VP16
group, apoptosis rate of the xenograft cells was significantly increased, and expression levels of MDRI mRNA, LRP
mRNA and their coding proteins, P-gp and LR, in the exnograft tumors significantly decreased comparing with the other
three groups (all P <0.05) . Conclusion: 4'-M-S could effectively reverse resistance of the human choriocarcinoma to

the chemotherapy drug VP16, which might be related with 4'-M-S inducing apoptosis of the tumor cells and down-regula-

ting expression of MDRI mRNA, LRP mRNA and their coding proteins, P-gp and LR, in the exnograft tumors.

[ Key words ]
scutellarein ( 4'-M-S ); etoposide

choriocarcinoma; multidrug resistance; nude mice; reversal of multidrug resistance; 4'-methylether-

[ Chin J Cancer Biother, 2016, 23( 2 ): 182-187. DOI:10. 3872/j. issn. 1007-385X. 2016. 02. 005 ]

e 240 J 0T A7 25 9 7 A 22 241 25( multidrug
resistance, MDR )& 5 B 48 & B b7 28 e iy 3=
BRI VFZ WRIR ) PR U AL & W e B
A W IR MDR A9 7R (R B0 B 9 KA PR T
AN ES i 2 AR RSN SR LG )
TESh IR DY IV FISORE 50 3 AR EAR . 47 -F k- 2%
%% (4’ -methylether-scutellarein, 4'-M-S ) J& 28 52 56
2 M H 24 B R AR 67 rh B R BT A S
R RO RN N SR N TR N 1 R A o
52, 4'-M-S XF N 46 B g MBI 1 ( etoposide,
VP16 )T 2541 JAR/ VP16 HAT th 35 A it 24 100 5% 1
FHHOR L AR L 5 22 24 Tt 24 40 i JAR/
VP16 HIR AR R BB S T 7 0 &R, ik — 20 W]
4'-M-S Bk VP16 677 it 25 P 8 6 RS i 4K o3 B3
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1 #REFE

1.1 ZZHAFXA

SRR - A\ 2k B FEE R T 25 48 Bk JAR/ VP16
AREHHE,

SEYG B : BALB/ ¢ BB, MEPE .4 ~ 6 JAiS, b
SR R AR S S W B AR R mI AR AL Zh i G A%
HE 5 SCXK( 5T )2012-0001 1, 75 JC 45 & 9 J5 44
( SPF )L T A%

4' W - 35 %5 K ( 4’ -methylether-scutellarein, 4'-
M-S ): YT IRAE  B= 25 0F 5 T 4 1k, 4 B R 99%
4 CHRAF. HE T .
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HO
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F 2 5 RNA $2 UK TRIzol 14 [ Invitrogen
/A#],RT-PCR 7 £ RNA PCR Kit( AMV )Ver. 3.0
) H TaKaRa 2y ], Pt A P-#E 2 [ ( permeability-
glycoprotein, P-gp )L 5EREPTAFN ELHT A 2540 ¢
FH H( lung resistance-related protein, LRP )55 B H
PRE4E | NeoMarkers 2y A, HRP #Ric£41 B 4TIl
HAL st P I A EARA FRA A
1.2 adt i AREBR A B RALA

WS X B K JAR/VP16 40 it B T, LA
5.0 x10° /0.2 ml Jow £ T H R T 8R BLUZe ) iR
BER REREARIE 1.0 em DL E W GE MR HE R AR
TR E AT
1.3 Shhar AR %5 X

TEAT R AR BUR A EARIS 1.0 om W ff FHBEHLEL
TAILMEHL I 4 4125 FOX IR AL VP16 fRyT 4l
4'-M-S Z1F14'-M-S + VP16 BKG FHZ5 41, 41 10 2

ZEX A AR ERK 0.2 mI/( H - d), ]
WETEST B H — ik, 4L 3 8 ; VP16 4. 2 ¥ dh
IKHRE VP16, 35 10 mg/( kg« d)E ST, & H
— R HEEES5 d;47-M-S 4 A BEL KRS 47-M-
S, 10 mg/( kg - d )WEF 42, B H — K, %L 3
Ji A 254 : VP16 10 mg/( kg + d) + 4'-M-S
10 mg/( kg + d), 25 245342 S I 18] 23 3] 5 4% A B
M 25 AR
1.4 BB RM

YRR A& L S AR T TR R RO R £
THYRARCa ) FEAR( b ), FLE BB AR ARV =
a x b?/2 JTHR R A O SR 25 41 48, IF LU [R]
IREAR R IR AR S G\ A i 22 ) B R A Kt 4k
P, ) B L e 4% R 97 A Y R R . 9
(% ) =( 25 AN IRABAR A - 1By T H AR
PR/ 25 A B AR AR AR % 100%
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T FAT B AR R A A uF A
TSR A 4% 2 far R BR S S T 0 BB T I A A
R XS AFEBF RN EL R T/CL % ) = ( AhFRZH far R
RO 2 A A st 18]/ 25 3 6 B 4 ey 9 RSP 389 A A7
] ) x 100%

1.6 MEBHBULTSFHFIE

Y5253 JAJa , B LASTHER F L BEPLAR AE 4 H
Tar 98 B, B BCRS AEIRE . 10% Hhbk B I I 9 11 58 38 40
FrAS, A B A, AT H-E e (0, 627 B
IR H LIS GEH VT2 1 mm x 1 mm x 1 mm
fp R A, TG DA 2. 5% I R [ E , B RLAL RS
35 5 AR WL e g A 2 TR 5 4 5 0 GRS A AR PR
AT WA NI
1.7 X am e R A ) A% AL 4m L R = 5

B4 2H R 223 4524 200 mg ), A= FRER /KL
VR BRILBTRTS 4, B2 L B0, il ok o 40 Ak v -
PN 1.0 x 10°/ml, HE B 75% £ B [ E,
=20 Cit o B0 5 B, 50 pg/ml #{k N &
( PL)4 CHEEY T 30 min, Fi 2 40 AR I 28 fitd
T2%( % ).
1.8 RT-PCR #-m A BaR A % Hatsh AR
MDRI mRNA #= LRP mRNA # % ik

JH TRIzol — 353 I HL 4 ZH 43 R AL A VR 24 41

5 RNA, #% FORGR & Ui 5647 RT-PCR 974, L)
B-actin fEANZ . MDRI mRNA( 170 bp )i I3 5]
Y %) K 5'-TTCCTTCACCCAGGCAATGA-3', F iif
SIS R 5'-TGGCATAGTCAGGAGCAAATGA-3',
LRP mRNA( 400 bp )Y 5149751 4 5'-ATGTCA-
CAGGGCAAGTTCG-3', FiiF5 1 ¥ 51 K 5'-AACAC-
CGCTGGGAGGTAC-3"  B-actin mRNA( 197 bp ) )
51 ¥ F 51N 5’ -GAAATCGTGCGTGACATTAA-
3, FWE 5 W R % A 5'-AAGGAAGGCTG-
GAAGAGTG-3" . PCR W 554: 94 C 30 5,54 C
( MDRI )&%, 57 C( LRP )30 5,72 C 1 min, 35 4>
( MDRI)5% 30 /~( LRP )i ¥F,72 °C ZEf# 1 min,
PCR 72W) 28 1. 5% Byt i W 56 10 i Uk, FH 88 it 145 43
MG TRk 500, AR IE ) mRNA K5 N S5
B-actin JKIE WWAEAE N HEIEA mRNA AR5 6 .
1.9 Western blotting #| P-gp #= LRP % & 89 & ik

B4 RS HLY 4529 200 mg ), TR (A 24

WA I, m AR 250 (4 °CL,14 000 x g, 15
min )FEH I, 775 B Western blotting S5 45
BRIEA TR R, 2B S in AHE L 4 BT P-gp
& LRP BATEREHTIAR( 1: 1 000 ) \HRP #RicFEHi R
P 1:1 000 ), . FH Quantity One 4.5.6 A4 LA

1.5

B-actin NS AT E RS, WL R E A K E/
B-actinj'f(g FOAE T AR R A
1.10 “itsam

NI SPSS 15. 0 Bk F AT et Ab B, i %%
BLL w5 Fon, AL DL RO U BRI R 5 22
ZHT( One-way ANOVA ), 18] Fb 8k H ¢« K256, DL
P<0.05K/RZERAGIFE X

2 # B
2.1 R RA—&EL

FERP BRI AN 8 ~ 10 d J , $EAh AL il 5 1
P 41, FL U e R RS R R 14 d 5 s 45
TRARIE 1.0 emo SM4LEE25)5, VP16 4114 R BE
Ty oERE I AE 2 T L R R Bl A AR YT R R R
N AN BIEAT RS | Bl 25 0 5 A o B0 R ik e, il
HET 34" -M-S d far e B — M IE L aF T VP16 41, K3
RONASEE, R AT 4'-M-S + VP16 4179 BUA
JT R RE — ALY TR R RO (R VP16 415,
Wil Jo E B E R, BT R, AR i [l T
2.2 HHBAERKFL

Mg A A R T 1) i) LA L R AR A A
I ) P JR R T 48 K, 23 P %k B 4 RN BA ] VP16 %
R A K BT B4 2 H. 1677 3 )G VP16 4
AT YA FR IR ( 4. 89 0. 62 em®, 525 4% R
H(5.29 £0.59 )em’ ZREHITFEX(P >
0.05 ) WRFRIMIE ANy 7. 45% 3 1 4'-M-S LA
AR RS SE , IR F( 3. 54 0. 40 )em’ , $11193
#33.00%, SXAEF KGEIT¥EX(P >
0.05 ); 1 VP16 + 4'-M-S BE 41897 X b g 2F K 1%
THIVE R BH 2, 90 PR K B 2 1%, 99 17 A1 R
(2.74 £0.58 Jem®, IR 21K 48.21% , b & = T8
% FRZHFI VP16 4H( P <0.05 ), {H 5 4'-M-S 4141
IR EZER(P>0.05(%£1).

1 BERTHENMEGREEREERENZE n=10)
Tab. 1 Effects of different treatments on tumor volume

and survival time of the tumor-bearing mice ( n =10 )

Tumor volume  Inhibition Survival T/C
Group
(V/em®) rate ( % ) time( ¢/d ) (%)
Control 5.29 £0.59 - 29.50 £2.08 100
VP16 4.89+0.62 7.45 28.80 +2.38 97.63
4'-M-S 3.54 £0.40 33.00 35.10£2.36  118.98
4'-M-S + VP16 2.74 +0.58* 4 48.21 39.50 £3.62* 2 133.90

* P <0.05 vs Control group, *P <0.05 vs VP16 group
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2.3 479G R R A )

25 T REZH A VP16 2 farJ8 BRUAG A A7 Bof ) 25 57
TG EE (P >0.05 );4'-M-S U FH 245 20 far 984
U FERT R SE K T 18. 98% , {H 5 %t HRZH AH [t 2% &
TGt X (P >0.05 );4'-M-S + VP16 51497
A frde A A B I E K T 33.90% , B & ™ T2 H
XFRRZH A VP16 4H( P <0.05 ), {H 5 4'-M-S &uph [
HAR TR EZEF(P>0.05,%1 ),

77
- Control ]

L = VP16
6 ——47M-S I |

-~ 4"-M-8+VP16

Tumor volume ( Viem?)

2r F Y i A

Time (t/d)

1 AEAEBEBEBERERKMLE
Fig. 1
* P <0.05 vs Control group,

2P <0.05 vs VP16 group

2.4 BABABMIAT AT EIN

HooF BB AR ( B 2 )25 R B, 25 F IR
FE IR0 2H 2 S SR SRS KU T HOIRHES ], 4t e 235 4
Al UL Z R A I s RN A —, BIRIEEA K,
B R BT LR, T WAZ Ay 2440 . VP16 41528
PG BRZELARARL, &40 384 25 3% 8K, rb o AT UL 43 IR 38
kbo 47-M-S ZH 40 it B0 A8 4, AR R N 2 i A [
a5 RYL R MBI 5 Lu gl b . VP16 + 47-M-S B
B FHZ5 20 7T D 9o 20 B 45 o sl 20 I adF — 20 181 45, Lo
IRLL, I ORI EIRFEAL

BT EBER( B 3 )Z5 R BoR, 25 (X B i
AN 5 ALK NI ARG, Y A5 oA 1
A1, AT 5L VP16 4575 (X REZH AR ;47 -M-S 4
i 240 e AR 0, T A AN RO, P B 95K, 20 A% A
o o ik 4, S RO PR TR AR 5 47-M-S +
VP16 ZH e i 5 1 B 2 0k, P9 S I 5k, e £
WAL AR TR RS, 2 B TR
2.5 AL A T L

X HRAL S VP16 41 b8 40 At 08 12 R AH AT
[(17.45 £0.76 )% wvs (17.70 +0. 72 )% , P >
0.05 ];4'-M-S ZHIHT- % R(22.36 1. 03 )% , =5

Growth curve of xenograft volume in different groups

FIXTHRZH Ko VP16 344 W 23 (¥ P <0.05 );
4'-M-S + VP16 ZH 928 4 fu 08 T 38 5 =38 40. 75 +
1.09)% , 5 HAh 3 4UH Hh 25 4 Geit2¢ 7 (3
P<0.05).

2 HE$:ENRZABEBHANTEEHFME x400 )
Fig. 2 Morphological characteristics of xenograft tissues
in different groups by H-E stain( x400 )

A: Control group; B: VP16 group;

C: 4'-M-S group; D: 4'-M-S + VP16 group

El3 EHHEENRKABEBAR
40 B OB R S5 M4 1E( < 8 000 )

Fig. 3 Ultrastructural characteristics of

xenograft tissues in different groups
by transmission electron microscope( x8 000 )
A: Control group; B: VP16 group;
C: 4'-M-S group; D: 4'-M-S + VP16 group

2.6 #ALFELAL MDRI mRNA .LRP mRNA #) % ik

RT-PCR K255 &l 4 )3, 7225 FOxf R4 5
VP16 20 MDRI mRNA Fll LRP mRNA ¥4 55 3%
5,43k 1.75 £0.05.1.66 +0.05 Fl1.64 +0.08 .
1.53 0. 13, 1M FL P2 75 95 241 [a] RH ) 2% 25 8 3 AH 3T
(¥ P>0.05), 525X VP16 4IAHLL,4'-
M-S 1 MDRI mRNA( 0.73 +0.01 )l LRP mRNA
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(0.55+0.01 )Rk B E F (P <0.05 );4'-M-
S + VP16 B4 40 MDRI mRNA(0.23 +0.01 )F1 LRP
mRNA(0.18 +0. 02 A EL\E FEEZ(H P <
0.05 ),

[-actin MDR1 LRP
by M1 2 3 4 1 2 3 4 1: 2 3 4

P
2 000—
1 000—
750—
500—
250—
100—

El4 RT-PCR ZHEMNA R4 RAKIERE
MDRI mRNA 71 LRP mRNA 1 5RiEKF
Fig. 4 Expressions of MDRI mRNA and LRP
mRNA in different groups by RT-PCR
M: DNA marker; 1: Control group; 2: VP16 group;
3: 4'-M-8 group; 4: 4’-M-S + VP16 group

2.7 MBI P-gp 42 LRP & G #) R ik

Western blotting i il 25 5( & 5) R, 25 (AT
HEZH I VP16 407 P-gp Al LRP 55 XA B ik,
523 (0 B4 A VP16 ZHAH L, 4'-M-S 4 P-gp
(0.49+0. 11 »s 1.03 0. 12.1. 10 =0. 12, 1
P <0.05) Fl LRP(0.35 +0.08 vs 0. 93 +0. 04,
0.71 £0.03,% P <0. 05 ) H X} 35 1 4 B 8 BRI,
4'-M-S + VP16 4 P-gp( 0.39 +0.07 )F1 LRP( 0. 11 *
0.01 )X Rk i BRI 5 P <0.05), A
A FHZG0E FHAL 47-M-S BA2Y A S Sl B 5

[-actin
P-gp

LRP

5 AEALEABEEAATMGEL P-gp # LRP HIRIX
Fig. 5 Expressions of P-gp and LRP proteins in
different groups by Western blotting
1: Control group; 2: VP16 group;

3: 4’-M-S group; 4: 4'-M-S + VP16 group

3 3t it

s 4 ™ A= MDR 25 BUIE )7 2R I B )
Pz —, FHATE & W9 MDR 386 5 77 02 X4 /iy I R

FBLRHBF T A PGE R 2 — o VR A3 DR
T2y, NHEAEZ KRR, J& T4 MR MDR %
BRI T EORIR , 1E 7652 B OB T 12 1Y 56, 4/-
M-S SR A TR L DA H 24 B A v B ) — i A
Oy FERTHIBESE " R I EE T JAR/VPI6 AN E
JESeE VP16 Tt 25 40 Mtk ; R 47-M-S BX & VP16 H]
2yJa , & BILORSIAE Tint 245 40 itk 2L A BH A B [ 1
TR, X VP16 [T 25380 5 A5 400 5. 02, ¥ 2 AT
ik 81.19%" ",

Rt ARG HE— 2 PEAT R N S, 25 R
(1)VP16 41 Jif 83 44 B9 1 R AL Ry 7. 45% , & B
VP16 WYTFae 2% . [RlAs, A7 2 S S 30 fr g Bl
A TR R R 2 I T R RGP T S, 12 e LA
FEI ] 5 2, A A( 28. 80 +2.38 )d, (2 )4'-M-S 4
arJed SR HE A 16 3l B A AP R LI L 1 2 e iR 4l
VP16 41, PRFUN i 4 = 2 33. 00% , £ 4-
M-S {4 P X i 245 14 2% T RSS9 AT — 2 97 88, O B0 IE
THAREEAL S . (3)47-M-S + VP16 B4 25400
ZH BAIRYT AR VP16 Bk T T BIVE L, TR
BRUAF 0% IO o B W 0, O 3 36 B TED 3R (39,50 +
3.62)d; It H WA FH 245 08 fof 88 BRI R R 48 & &2
48.21% , Ml T WG IR R Z M. 47K 4'-M-S
H VP16 BA1E L W BE 8 2 B[R] 76 FH 4 58 firk g X
TR7 25 1 BEURR | 335 £ 98 BRUBS ATLJRE X VP16 1)
T 250 oAb, 220 27 W 2 K 37 X At b A A T 2%
SR B S B A5 AR AR — 3, TESE 47-M-S + VP16
XA 256 5t (14 T TR) 7 e 8 8, 35 5 e 40
PTRIRERZ—, DLk 35 pri ik s M 15
B MSEEM—E 0

A, Mg MDR B9 & EAEAEY P-gp F1 LRP 4%
BEHLERIIA K. Ho, P-gp & MDRI FEH 45
(5 FERE AR 1, A ATP (RIS 259« SR HEZR T, J2: i
Je MDR A= A AL B R B, P-gp BB
2RI G P 240 %) R e T 24 R 2 P 8 P L %
P£. LRP & 1993 4E ] Scheper 25 ") & S5 15—k TG
P-gp 3K 1 2 245 )it 245 1) A /N 40 i i 96 200 A ik vh
KILN—Ff 5 MDR A XM E AR, KA S04y
fif 32 A % 7z, A4 — 2 P-gp AREN T B M
245202 T AR SRR ML T 4-M-S (RN 4 250
e 4 L ik 245 4 G 5 PR BT P-gp Al LRP 3K 15%
Wi, 455 :4-M-S FH] &5 VP16 BT, 4a] g
EIREBAER LU 2555 MDRT J 5 =W P-gp
HERFRIR BT 25 1) 25 40 W RS % 1 e 3501 240
JiEL P 25k BE R AT, 42 = Ak 7 25 i A B AR
T-H MDR j= 4 5 [R] B 0] B AR LRP mRNA B =9
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