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W E BEMIER LA T E(On)i# 25008 5% MCF-7 4 i st fi. 4 8] # (Ful) 7 25 04 U] . 55k RSN 4 %M?«% FARE
Ful 4 25 4m ALk MCF-7/Ful; R JA MTT %4 ) MCF-7 40 i f= MCF-7/Ful %0 #2649 A48 % 40 it 7% 77, Ori 55 MCF-7/Ful 2m L Fp 4 % 5 &
J CompuSyn 24547 Ori F= Ful 89 ¥ ) 8 &2 ; F MCF-7/Ful 28 JL & AusFy = 6 5+ B4 Ful 28.(5 pmol/L) ,Ori 4ﬂ(8 umol/L) \Ful(5
pmol/L)+O0ri(8 umol/L) 48, 5k | Western blot 44| &-£8 4@ e 7P 5% fig B VUAE - 3-8 B (PI3K ) /4% @ B B (Ak) 15 5@ AR K & G )
B AL U, KR MCF-T/Ful 2 i) &A% A LG &t 2h AL A | AL S 4 2 & 2+ B8 48 Ful £8.(80 pmol/g) \Ori 4£L(50 umol/g) \Ful(80
pmol/g)+O0ri(50 pmol/g) 48, i+ LM 93 i T Ao dp 5 £, IiE Ori AR M e it 2 i 46 4E A . R MTT 44 R 257, % Ful=10
pmol/L i, MCF-7/Ful %m it 69 A8 %+ 4 L 7% 1 2% & T MCF-7 28 ie.(P<<0.05) , f 25 1% 2 2% 3% 5% ; Ori F MCF-7/Ful 4m jt A 7 .49 3¢
#E R, 5 Ful B2A-% A 5 MCF-7/Ful 40 i e 4 ) & 2 2+ 3 (P<0.05 3% P<0.01) , i 25 25 R .33 m . Western blot #5441
2R 87,5 Ful 283842, Ful+Ori 28 28 J&2 F PISK . Akt B B2 fL K F 3 B F AR (P<0.05 3%, P<<0.01), 4k 52354 R 2 =, Ful+Ori
AR R AR AR T B B E T, #7958 F 4 (63.90 £4.11) % , & Ful 28 2 FH+ 3 (P<<0.01) . 4538 Ori T vA i 255U % MCF-7 2
fast Ful &9 @ 25 04 soAE R 7T 48 52 38 i3 98 4% PISK/Akt 413 5 18 % 2 LAY
KEIF AR E VA RS B BRI BEVUBL-3- B R & B BAS i % SRR ; 25 1 4

Study on the mechanism of oridonin to reverse drug resistance of breast cancer cell MCF-7 to fulvestrant
HU Gaobo', ZHU Rui’, JIN Zhan', WEI Zitai' (1. Medical School, Quzhou College of Technology, Zhejiang
Quzhou 324000, China; 2. College of Pharmacy, Zhejiang Chinese Medical University, Hangzhou 310053,
China)

ABSTRACT OBJECTIVE To explore the mechanism of oridonin (Ori) reversing the drug resistance of breast cancer cell
MCF-7 to fulvestrant (Ful). METHODS Ful-resistant breast cancer cell strains MCF-7/Ful were induced and constructed in vitro.
The relative cell viability of MCF-7 cells and MCF-7/Ful cells was detected by MTT assay, inhibitory rate of Ori to MCF-7/Ful
cells was also detected. CompuSyn software was used to analyze the synergistic effect of Ori and Ful. MCF-7/Ful cells were
randomly divided into blank control group, Ful group (5 umol/L), Ori group (8 pmol/L), Ful (5 umol/L)+Ori (8 umol/L) group.
The phosphorylation of phosphatidylinositol 3 kinase (PI3K)/protein kinase B (Akt) signaling pathway related protein in each
group was detected by Western blot. MCF-7/Ful cells were used to prepare drug resistance model of transplanted tumor in nude
mice, and they were randomly divided into blank control group, Ful group (80 pumol/g), Ori group (50 pmol/g), Ful (80 umol/g)+
Ori (50 pmol/g) group. The tumor weight and tumor inhibition rate were calculated, to verify the reversal effect of Ori and Ful in
vivo. RESULTS MTT assay showed that when Ful=10 pumol/L, the relative cell viability of MCF-7/Ful cells was significantly
higher than that of MCF-7 cells (P<<0.05), and the drug resistance was significantly enhanced; Ori had a significant inhibitory
effect on MCF-7/Ful cells, the inhibition rate of Ori combined with Ful to MCF-7/Ful cells was significantly increased (P<<0.05 or
P<0.01), and the effect of reversing drug resistance was significantly increased. The results of Western blot showed that compared
with Ful group, the phosphorylation levels of PI3K and Akt protein in Ful+Ori group were significantly decreased (P<<0.05 or P<<
0.01). In vivo results showed that the tumor volume and mass of Ful+Ori group were significantly decreased, and the tumor
inhibition rate was (63.90 +4.11)% , which was significantly higher than that of Ful group (P<<0.01). CONCLUSIONS Ori can

reverse drug resistance of breast cancer cell MCF-7 to Ful,

ABEETB MW di BRI 5 H (No.2019K41) 5 i H i 7 5 61
A A Wi H (No 2 A A4 (2017)65)
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B BEEE BT WL, WIS RS HMRT . LT : 0570- kinase/protein kinase B signaling pathway; breast cancer;
8068091, E-mail : wztyang@]163.com reversal of drug resistance

and this effect may be through regulating PI3K/Akt signaling
pathway.
KEYWORDS oridonin; fulvestrant; phosphatidylinositol 3
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FLRR R R A P A i DL IR 22—, R R
FeR Y, 4 WHO [E Brii iE iF 53 HLF £ 4 27, 2020
AR RO & 226 T91, o5 AEERE R 91 11.7 %
BCAAERE—IIE . DR LRI K, 2020 458 &
FLAME L 42 ), IS 80 12 5 AFeT, ke H
HIAYT LRI B 207 20, HAE i/ i kE b TR i
AR5 5% 4 e LR g A AR A R A T T LA R A
S H i 2 TR R G A B [l R AR R R (ful-
vestrant, Ful) 1 4 1697 2L IR 9 19— Flop BU BT R 24
W, ST 2 ) A e 2 T S R

£ V% B & (oridonin, Ori) 42 A& 1% B AR ) Fp R
1) i A A0, BT R A A B g 16t X6 11 it 9 4
0 5 9 A R F i 24 P B B R AR T AR
R, i P AR I AT LE- 3- 44 ( phosphatidylino-
sitol 3 kinase, PI3K)/ZE [ ## i B (protein kinase B, Akt)

A, AT AR B g T 21 B RICR Y, AT B
BT 33E 3 A58 UE A Ori W] A 3E 3 155 LI MCF-7/Ful
i fifL = A= DNA #5145, 5 [ S A I 08 T 24 e T 3 BH 7y X% 41
Jit A, AT 3% A L IR 9 MCF-T7 21 it X3 Ful f i 251
I, AW 5T UL 0 AGI PISK/ Akt {7551 A S35 1 Y
Fik, DL AR BRI o e AR A A8 b, i — 25455 Ori
% L MCF-7 4 X Ful Tif 25 A HLH .

1 #F
1.1 FEUES

AW T 32 AL A5G BB150 Bl CO, 85 374 (3
[E] Thermo Fisher Scientific 2\ ] ) . TDL-4 B 33 2500 H1
(TN FERL 22U AT FR A F]) \Mini-PROTEAN B i 7k
{¥ (3% E Bio-Rad /A 7] ) .ChemiScope 6200 Touch #fk2#
KNG F G (LB R AR A BR A H ) \FAL004AN
AU TR (R SUR B EAEA FRA R 55
1.2 FEHBSIAFA

AR ST T A B 22 2 b SR A5 Ori X B8 5 (g
T A RN A B F] L 25 =989% ), Ful X B# i (35 [
Sigma 2\, 2 =98% ) , DMEM 35 351 a2 1 i (26
[E Hyclone A F] ) , MTT (U 3 E R A BR A F] L 1S
1021C018) , BCA 5 [ B I e 1070 & (il 38 = K A=
Wi AR A BRZS | L 415 P0032) , f il PISK B2 1k PI3K
(p-PI3K) Akt B2 fb Akt(p-Akt) i1 -3- i 2 i %
fiti (GAPDH) it /& F B A 3 A AL P il A 1 1) - B e 1gG
THL(EECST A, BRR SE&H R (BN E Ry R
HEARA R AT E,
1.3 AR5z

N FLMRIEE MCF-7 4 bk 3 H R4 B L i 20
J# . SPF 2 BALB/c#RER, 4 JAIWE Ml A5 i 20~25 ¢,
WA A b VT e SIS sh YA BRTRAT AN |, sh ek = Ak
UES S SCXK (91)2017-0009 , 1) 55 F- W VT H BE 2 K25k
BB R o ASHIF ST 2 M R A 2 e R 24 e 5h 4
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2.1 Ori k5% %E 2L AR % MCF-7 48 B X3 Ful it 25 41 )
2.1.1  THZAANMIE T M5 SR AN 24 9 T L
MCF-7 408575 1 5 10% G 4 135 .200 U/mL HHE K .
200 U/mL #5% % i DMEM R 320 , 3 T8 35 b
A Ful, JE 7 (Ful # BE R 1 pmol/L) fifi vk 124 A , 75540
Rt 25 . SR 5 PR %% Ful 7148 0.5 umol/L, & F 37 C .
5% CO.FEFRFA TP RS RE 77 XA KA, BIASX Ful i 24
(FLAYE MCF-T/Ful 4L, T /R 23080, iRl
SCHR[L3)FIHT I PS04 SR B

2.1.2  MCF-7 fIMCF-7/Ful 40 SO AR IE Sk %
HIMTT LA TR o BRORHERAE B A% 1 % MCF-7 41 i
K “2.1.17 W F MCF-7/Ful 21 Jifl , 42 Fh % 96 FL# P,
FL 3 0004 . KM E T 37 °C 5% CO. K5 3741 H b5
FERLE, FEAN L 58 A MG RE J AR TS B 25 5L, B AL A
TRl BETO (KT A ) L0.1.1,10.,20,50 umol/L]f¥ Ful, &4~
WS E AN AL 53R 2S PR IR IR, 2952 5.
BROL3TFIRT A P B 25 ik B . 29W1ER 48 h ), L
HIA 5 mg/mL MTT %1k 20 pL, 443555 4 h )5 , 4L
PN =R 2R W (R R+ —be JE A R B+ 5 AT 2 ) 200
uL, T 37 CHaEL I 40 thicE 18 h ) , 1 H B AU AE
570 nm P A0 I E 2L A9 E % B (OD) |, 313 A X 4
I o AT 0 (% ) = (S5 2H ODsi — 25 [ 45
FE I ODyro )/ (K] BE 2 ODyro — 55 11 85 35 HE 4 ODyyo ) %
100% . SEHREA 3K

2.1.3 MCF-7/Ful 48 JfL 1 ] 258 J 3¢ & 45 Foka il SR
MTT AT . BC“2.1.1735 F MCE-7/Ful 4 jtg , 425
96 FLAH, AEFL 3 000 A . FRAi A BE J5 | FHAS [
He 5 4 Ori[0 (X IR 5,10 pmol/L]F1 Ful[0 (X I8 ) (4.8
12,16 .20 wmol/L]EA i K Jk A fff HI4b FRAH A 48 h, FFA~
WS E AN G Ao 259500 AR B i 100 S0 00 245 2 1%
Bo BALMAMTTE W 20 uL, K595 4 h )5, FnA =5
SRR (ERIR+ T ot SERRER B+ 57 T S ) 200 pL, 4k Sk
18 h i, fdi B FR X AE 570 nm 7 K AR 5 OD, -3
A M R AR 2 (% ) = (X R ZH ODs — 55
55 2H ODso ) /4t BB 2H ODs7ox 100% , S2 B H 42 31k . R H
CompuSyn FXAF2 il A R4 800 T A9 30l 8- 1A 48
BOCRE AR A N RA 5.

2.1.4  MCF-7/Ful 41l Jifi v PI3K/Akt {55 5 1 B% AH ¢ 8 1
ROASM >R FH Western blot 2 #E7 4G . BC“2.1.17 0
MCF-7/Ful 4fi a4z 2 6 fLAR 1 , Bl 6 10° 4l FF
20 M BE AL D 25 FUX B Ful 41(5 pmol/L) \Ori 41(8
pumol/L) .Ful (5 wmol/L)+Ori(8 wmol/L) £ , & 4H % & 4
A EL . FRANMEINGREE S , 2 TR 44 i ACKH L 1 2454 B8
WERR AR ZE MR . 25 W) A T TSR 0 2 R
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£ 24 hJE in A RIPA 243, F 7K b 24% 30 min J5 2
(3 000 r/min, 5 min) , BC_E 35, &8 1 HL UK 53 2 B ER
Mo HEIFR R 80 V, 45 A EA D BIRE ,
B R 21 120 V, 2 HEFiYE Marker 907 &, £F H B9 55447
HEABEIE e A A7 5 X 45 1R R UK . TEBERS FIRiAl b2t
FH B R 56 5= 912 1 PVDF I, 7 PVDF i E Fi 3 )2
TR I R P4, i b5 2 BRI LR AR TN RS A R
FJHE TG A TR, TT O R, B2 200 mA (120 min) o 5
ghd)E U PVDF B drAric, F TBST YA 10 minx
3. F+ PVDF B AR E &b, A 5% B is ki
B, P2 RIR 7 1.5~2.0 h; B AL HS , JH TBST U B
10 minx3 K. A p-PI3K \PI3K .p-Akt,Akt.GAPDH —
Pr(MREEEY R 1:1000) ,4 CIFHE L5 PERSL)S L In A
ML E LI bRIC R  1gG Pt (R M 1:2 000),
FIRMFE 2 h, B . K Image J A (1 450 UEF T
JREEAES3HT, LA PISK Akt 2 15 NS & 1 (GAPDH ) 71
IR EEAB (9 LB 3R B bR 88 11 1 R IB7KF, B p-PI3K/
PI3K .p-Akt/Akt FL{E /35178 PISK Akt (Y BEIR LK
2.2 Ori i /5 % %% 3| BR % MCF-7 40 B Xt Ful Tif 25 91 )
HIZEIE

K IR SRS AR A R R A 7 I N S 30 o B4 B
Bifi HL 23 A 25 19 % B 4H . Ful 44 (80 pmol/g) . Ori 41 (50
umol/g) .Ful(80 umol/g)+0ri(50 pmol/g)4H , £E4H 8 H, 43
GEAR SR . 25 L h AT TS I A R e . H2.1.17
TR MCF-7/Ful 40, Il Ak )5 , B A= BRER /K IR R 240 i
BN 1x104/mL, DL HAR AR 0.2 mL Hehh TR BLE
T BRI I AR R AE O . FEIPE AR K % 100 mm’
FEAT I, ¥ 53 2H s 1 SR L 17 25 ) s il 1k 2% Pk
4R TR, BRI S A T bR R RO 2 foveg (4 A A e
12, 454228 d, MRIATR =12 KA <2 5 hatt, hzhasf
J&i K FH COL AR FEAR B, A A BB e, A dak e Joie
L TPEAR R R (% ) =[(25 [T BE 2 ik g ol
i — S 2 A R A ) /2 OGS B PR S ] < 100 9%
2.3 ZitFEFHE

K SPSS 22.0 GEit- 3R A T8 s oo by o i ekt
Phx + s 8o, Z220 0] HBCR TR 3R 26 00 A, 2 1] P
WA ELBCR F LSD-e ki 0. K3 /K e =0.05,
3 H#R
3.1 MCF-7F#1MCF-7/Ful 4H B3 HAEIE /10425 SR

MTT 3246 0 45 5 @755, Ful BE A% AS [6] B2 32 1 417 461
MCF-7 FI MCF-7/Ful 4l i 3% 58 , HBA 50 O 3.
24 Ful =10 pmol/L i}, MCF-7/Ful 4 i i) AH XT 48 JfL 3% 7
B T MCF-7 41 i (P<<0.05) , Z5 5L WLIE 1, 78 Ful {E
FHF , MCF-7/Ful 4135 78O, AR LT 2 M bk
3.2 OriXf MCF-7/Ful AR R R B S84 R

MTT 3246 I 25 5 58755, Ori AE % X MCF-7/Ful 24 Jitd

HEZED; 2022455 33 5 1711

120 = -@ - MCF-7/Ful 4fifitl
-~ MCF-T4ifi

100 4

80 4

60 4

ARSI T3/ %

40 4

20 4

0 o1 1 10 20 50
Ful/(pumol/L)
a: 5 MCF-7 4l , P<<0.05
E 1 FulfEFA T MCF-7#1 MCF-7/Ful £8 B 5948 Xt 28 B

TR E

FEAA, HEA RO S O Ml Ful G-
B, 55 7 A g ) e ER e FH ESE T G, MCE-7/Ful 41 i 1)
T4 2 45 5 25 T (P<<0.05 8% P<<0.01) , 45 W22 1.
S5 W], Ori REWE 10 5% ZL 9 MCF-7 48 i %) Ful (4T
2y, H 5 Ful BA 0 5, 0 6 T 25 38O R o . i
CompuSyn 3 {22 il 15 21 41 i 22 - B G 48 BOC R K (&
2). WNE2 PR, £ A TR EOY EREZE Ty, |
WA HRE /N T 1, A PR FEAER™, 24 Ori il 4 5
umol/L \Ful 5|3 4 8 pmol/L B, B & +8 5 f /N
R1 ZLAREE MCF-7/Ful HREINHEIR (x +5,n=4)

Ori/(pmol/L) Ful Ful Ful Ful Ful

0 pmol/L 4 pmol/L 8 wmol/L 16 pmol/L 20 pmol/L
0 0 14231132 28312236 351£423 42121569
5 17304323 3236+236™ 55304563 59204512°  60.63+541°
10 31644423 39.69+5.12"  59.69+598"  69.32+6.12"  71.69£6.56"

a: AR ) Ful BB E A, P<<0.05 5 b S5 AH ) 7l 5t Ori 507k
il LEEL, P<<0.05; ¢ SARNLIHE Ori AR HL 4L, P<<0.01

2
¥ -
=3 o}
08 ®
0
0 0.5 1

A/ %

2 FulFOriBX & E ARG R-KAEHX R

3.3  OrixtZLARE MCF-7/Ful £8 i 1 PISK/Akt {5 5@
RIS

5523 (4 %k BE2H B &8, Ori 2H A1 Ful+Ori 20 24 i vh
p-PI3K/PI3K . p-Akt/Akt Lt J Ful 41 2 Jfd 1 p-PI3K/
PI3K b {4 5 % FE A% (P<<0.05 8% P<<0.01) ; 5 Ful 41 It
¢, Ful+Ori 26 40 Jifd H p-PISK/PI3K . p-Akt/Akt FU(E 14 &
FREAL(P<<0.058% P<<0.01). 55 ULIK 3,

China Pharmacy 2022 Vol. 33 No. 17 - 2121 -



PI3K 110 kDa
p-PI3K 85 kDa
Akt 60 kDa
p-Akt 60 kDa
GAPDH 37 kDa
25 FIXARZL Ori#H Ful#i Ful+Ori 41
A AFRIEHEIKE
1.5
[ RESAEDCHEE
T 101 - %
3 141
§ ac Z3A Ful?
g 054 Ful+Ori 4]

p-PI3K/PI3K
B FIRB KR A AR R
a: 525 (AR AL LA, P<<0.053 b 525 (16 BRAT HL B2, P<<0.01;
c: 5 Ful4l He#, P<<0.05;d: 5 Ful 4 He#k, P<<0.01
B3 ZLAR%E MCF-7/Ful 48 i1 b PISK/Akt {5 5 1 & 18
XEARIZHIEM LR

p-Akt/Akt

3.4 OriFl Ful By A HD 983 380 iz 36 iE 45 SR

575 0t BEZH AN Ful 4 U3, Ful+Ori 4148 LAY e
A TR BH RIS, IR AR TN 12 d TP IR AT B 2 5
(P<<0.053% P<<0.01) , 75 ZH #F B A ek A B AR £ i £k I
B4, 525455, 525 O IR0 Ful 41 He 4, Ful+Ori
2 A BR300/ N (P<<0.01) 5 Ful+Ori 41 A9 %
J9(63.90 +4.11) % , % Ful 20 2 & 14 (P<<0.01) , 4540
MBI o S R R AR 2,

600 1

B I EPOEE]
500 1 - onis
g 400 &= Ful4]
= - Ful+Ori 4l
= 300 4
% 200 < bd bd
ac b
100 9 ac
0 T T T T T T T T
0 4 8 12 16 20 24 28

15 i) /d
a: 575 (I HR4L Eh K, P<<0.053b: 575 FIXT HR 4L L%, P<<0.01;
¢: 5 Ful 40 b4, P<<0.05;d: 5 Ful 4 1445 , P<<0.01

B4 HERRAMEERIEL L
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415 Wit/ % %
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b
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TEAFR BRI , O BRI vh B BEAR ) Sh S B
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