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# E BMRRZLAFTE(Or)# 25U 5% MCF-7 20 io st .4 5] B (Ful) @t 25 09 Ul . iR RSN 50 5L R AT 1
Ful & 24 2w itk MCF-7/Ful; 52 /A MTT %4 MCF-7 41 it f= MCF-7/Ful &8 it 49 A8 5 40 3% 71, Ori 5 MCF-7/Ful 0 i 84 445 & 5 R
J CompuSyn 2k 44+ 447 Ori F= Ful 89 ¥ 8] 1% ; # MCF-7/Ful 28 B AL - % = & s B 48 Ful £2(5 pmol/L) . Ori 28 (8 pmol/L) \Ful(5
pmol/L)+Ori(8 pmol/L) 48, 5k Ji Western blot 24t &40 2m &L v A fig BEALEZ - 3-8 (PI3K) /% & %8s B (Akt) 13 Tl B AR X &R & 49
BEBRALHE DL, SRR MCF-T/Ful 48 it h) &4 R AS AL IE &) 2h A AL AL = & st 41 Ful £2(80 umol/g) ,Ori 41 (50 pmol/g) .Ful(80
pmol/g)+O0ri(50 pmol/g) 28, #+ S Mk 75 i T Ao dp 3 I iE Ori AR M ey it 25 i 46 4E A . R MTT x4m 4 R 27, % Ful=10
pmol/L B, MCF-7/Ful %8 it 64 A8 38 28 i & 1 8% % T MCF-T7 2 Je.(P<<0.05) , it 25 b B 3538 7% ; Ori < MCF-7/Ful 28 L LA 87 B 44 47
#1655 Ful B£A-1% JA 2 MCF-7/Ful %8 it 49 4) % 2 27+ 5 (P<<0.05 3% P<<0.01), i 4% 25 20 R 2. 2538 4n . Western blot i& |
%R 27,5 Ful A b4k, Ful+Ori 28 28 J ¥ PISK Akt B BA 4L /K -F 3 8 2 4K (P<<0.05 %, P<0.01), AWM 3% % 25, Ful+Ori
AR R A GRS T B B E T, #7955 4 (63.90 £4.11) % , & Ful 28 2 FH+ 3% (P<0.01) . 4538 Ori 7 vA i 25 5UIR % MCF-7 2
RS Ful 69 &1 25 s VR ) VT Ak 2 3 it A 4% PISK/AKt 42 5 18 3% 52 e
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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 pumol/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 pumol/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 pmol/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-T7/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 PISK 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,
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and this effect may be through regulating PI3K/Akt signaling
pathway.
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FLIR L R i DL R IR 2 — | R R A
FEA Y, 5 WHO [E B i 0F 78 LS B0 21, 2020
AR RO & 226 J9, o5 B AR 11 11.7 %
BCAAERER— I . R FLARE KR, 2020 4F58 &
ANFIEEL 42 T 0, H-FH20E 12 75 AFET=", AbIF e H
HIVAYT ZLIE 0 32205 X, HAE4i /bt b F R 8
B P 5k 4 e LR R R AR AR R A T A R
B E 2 R TR S A B S [l Y, R AE R R (ful-
vestrant, Ful) 1 2416 97 L 1Y — Fogt B0 BB R 24
WY, ST 25 ) AT e S T S AR

412 ¥ H 2 (oridonin, Ori) S A 12 B AT 4 HH HE L
B S G Y, HoA AT e 6 v, X e 2
0 5 9 A B P o 245 ELAT AU i R AR T ARG
T B, il AL JE RS I LRS- 3 -3 (phosphatidylino-
sitol 3 kinase, PI3K)/ZE [ ## [ B (protein kinase B, Akt)

3 K, T LIS B 300 2 IR i 24 M R RICR " AR AT BA
I8 A B 5E UE B Orid Al B 18 44 175 5 7L I MCF-7/Ful
Y i A DNA 7, 5 S 240 FE o T 24 S A L iy A% 44t
A g, AT 3 A 2L B 9 MCF-T7 2 Bf X Ful 1 1 251
(Rl , A 5% J0GE 3 RS  PISKY/ Akt {553 i AH S 25 FH Y
Pk, DL AR BRI o g AR A8 Ak, o — 25580 Ori
0 L MCF-7 41 X Ful i 25 A HLH

1 ##l
1.1 FENEE

AT T H 32 B4 BB150 1 CO, 85 7746 (3£
[E] Thermo Fisher Scientific 2\ ] ) . TDL-4 B 33 2500 HlL
(AT N FERL 22U 4T FR 2N F]) \Mini-PROTEAN B L7k
Y (& [# Bio-Rad 22 7] ) .ChemiScope 6200 Touch %Ifk2#
KNG F 50 (i B R A ERA BR A A ) \FAL004N
BRI TRV (IR A AT R A D 55
1.2 FEHBSKA

ARG T FE 5 2 2 8 SR G Ord X B8 5 (_E
DA YR A BR S W 4 =98% ), Ful X B8 5 (36 [
Sigma 2\ H , 41 F =98% ) ,DMEM 55551 a4 L3 (36
Hyclone 1] ) ,MTT (LI &L RHE AT IR A ] L5
1021C018) , BCA & 1 e B2 I v a7 4 (vl 38 = KA
Y AR PR | L 5 P0032) |, Hu i PISK L B2 fk PISK
(p-PI3K) Akt R Tk Akt (p-Akt) | H- i s -3- 1 R i
fits (GAPDH) B & FBRAR 13 A AL P il b 1 19 290 e 1gG
THUCEECST AR, HiER B R (MUY =
HEARA R A,
1.3 A5z

NFLAJE MCF-7 4 fa Ak [ H R B L i 41 i
J%. SPF 2% BALB/cHRER, 4 JEIIE , Mt , M4 i hE 20~25 g,
W 11 3 e SE I s AT BRSTAE A | S = ik
5 SCXK (17)2017-0009 , f8l 35 T VT B2 24 K25k
B shHy s o ARWFST LM M D B AR 24 Bt B2 2 e sh )
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2.1  Ori{& 5% %% 2| B3 55 MCF-7 28 B 3 Ful it 25 41 %)
BIISIE

2.1.1  THZAAMISE T TR BN 2 Y TR L
MCF-7 4l 15 3% F1% 10% 4 i 200 UmL 8% |
200 U/mL 555 Z i) DMEM R 3204, 3 T B 52 b
A Ful, JE 7 (Ful # BE A 1 pmol/L) i vk 1241~ A , 5S40
T 25 . SR 5 PR %€ Ful 55 0.5 pmol/L, & F 37 C |
5% CO I F-AF FP AR SRS % 2 0 Kk K301, BAS XS Ful i 24
(FLIE MCF-T/Ful 4iiifL, FHF /e 23080 . 2Rl s%
SCHR[ L3 FIHT IS B0 25 R

2.1.2 MCF-7 fI MCF-7/Ful 4 AR XS 40 i35 FpA6m %
FIMTT LS A o BROGE0A: A A 9 1 5 MCF-T7 44 i
J2“2.1.17 B F MCF-7/Ful 41}y , 32 Fh 2= 96 FL A P , 45
£L 3 000 /4, FFA L E T 37 °C 5% COIGFEAH h 5
FERLRL, AR AN T8 A MG RE J AR TS B 25 2 , AR FLmA
AN[AH BE[O (KT ER) L0.1.1.10.,20.50 pmol/L]f¥ Ful, &4
WP BB AN SL; B U IR, 29 R 5 % S
BRI FNRT AT SL g0 25 SR i B . Z9VER] 48 hg , AL
FA 5 mg/mL MTT % 20 pL, k25555 4 h s , AL
TN = B2 Y (R R+ e S 6 R A+ 5 TN ) 200
uL, T 37 CHEE R FRAH T iCE 18 h)5 , i FH B AR U AE
570 nm K A0 3E LI % BE (OD) |, 4153 AH X 41
036 7o AXF A TG 1 (% ) = (25 2 ODyo— 55 1 55
F5 H2H ODsro) /(3 FR2H ODsro — 25 11 15 35 3 4H ODso) %
100% . SEFGTERE 3K,

2.1.3 MCF-7/Ful 48 Jifl 41 ] 58 S BE S F5 Eoa I R
MTT ESEA TR . BC“2.1.17 3 MCF-7/Ful 40 i, 5
F 96 FLAR P, AEFL 3 000 ~4HAE . FRgi il e 5 , FHAS [
e BE ) Ori[0 (X HE) .5, 10 pmol/L]AT Ful[0(Xf &) 4.8,
12,16 .20 wmol/L]HA i K 5k A FH AL BEAN MY 48 h, A4~
WP AN AL 2450 Al T S A AR
B LI A MTT %W 20 uL, 5595 4 h 5 , A =1k
S (ERIR+ T ot SERRER B+ 57 TN S ) 200 plL, 4k SR ik
H 18 & , 8 I EEAR U AE 570 nm K AR & OD, 311
SN LD R o AR 2 (% ) = (4 B4 ODsro— 5K
5 2H ODsro) /5T BB ZH ODs0x 100% , LB T4 3K . SR
CompuSyn FAFZ A R AR00 T WA -5 48
BERE ARG SEALA I ERETEEL

2.1.4  MCF-7/Ful 40 ifd # PISK/Akt {5 5 18 % AH 5 25 11
IR SR FH Western blot BB TR . B “2.1.17 31 R
MCF-7/Ful 4l 2 6 fLARH , B L 6 x 10" N4 if . FF
2 B B0 o 25 110 B2 Ful 24.(5 pmol/L) , Ori 41 (8
umol/L) \Ful(5 pmol/L)+Ori(8 umol/L) 4 , BE 4 % i 4
S FRANIEIGRE IS , $5 3R A4 A 1 25 4y 8
WERREh Sz vl o 259390 e M Al T 40 9 5 B 2 SR
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YEFH 24 hJ5 A RIPA 2433, F K I 24 30 min J5 &
> (3 000 r/min, 5 min) , B _F 35 W, BE B HL UK 0 125 B R
Fo HEFFIRBEE R 80 V, M (R Mk A 15
HL PR R 3] 120 'V, 2 BRI Marker O B, 75 H 125717
HEABEIE e A E A7 8 X 45 1R R UK . FEBERS b fi Al b2t
FH B 5 5= 92 (1) PVDF I, 7 PVDF I F 7k 3 )2
TR IR AR, Tl 5 2 B4R AR v A
HVHE TG A R, T LR, R 200 mA (120 min) o AR
S5 U PVDF B Aric, I TBST YEE 10 minx
3. F PVDF B AR &b, A 5% B Wik i)
B, P2 R 1.6~2.0 h; BS54 S, JH TBST BB
10 minx3 K. A p-PI3K .PI3K .p-Akt,Akt,GAPDH —
L RBEEE N 1:1.000) ,4 CHFR 1000 BRI , A
M AR P 5 1gG — L (FRBE N 1:2 000) ,
FIMFE 2 h, B KA Image JHPFX 8 (45015 dEA T
JREEMESHT, LA PI3K Akt 8 15 NS & 1 (GAPDH ) 4571
IR BB A 2R B AR B 11 235 KF-, B p-PI3K/
PI3K .p-Akt/Akt [t {H 53 717K PISK Akt AR {7k T .
2.2 Ori i A i # 7| AR 5 MCF-7 40 B2 X3 Ful T 25 1 %)
RYBEHIE

K FHRR RS AR R AT SR A TR N SR B0k o R B
Bl HL 4> M 25 11 %) BR 2H . Ful 41 (80 pmol/g) . Ori 4H (50
umol/g) \Ful(80 umol/g)+Ori(50 pmol/g)4H , £E4H 8 H, 4>
e SR, 20 AT TS I A R e . H2.1.17
T~ MCF-7/Ful 4 i, R A0 5 , AR PR /K ) 4 24 i
B 1<10°4/mL, DL HAR L 0.2 mL HeRh TR ELUE 8
BT WA I AE K AE O . REIE A K % 100 mm’
FEAT I, 45 43 20 1 S R L 17 245 ) s il ik % P A
B4R 1R, BRI HERR R RO = g A A
1 45528 do MIEIATR =172 KR {5545, thehss
J&i R COL AL FERR R, fiff E AR BRUIBCHE J e, o ot e g Joit
TR R . PR R (%) = [(25 P B4 e o
S — S 2 R AR )/ OGS BEH PR I ] < 100 9%
2.3 FitFEHE

K SPSS 22.0 GEit 3R T8 s o by o i Rt
Phx +s R, Z 40 0] HBCR TR R T 22 534 , 4RI PR
W LLECR H LSD-e45 3 . K3 7K e =0.05,
3 #R
3.1 MCF-7#1 MCF-7/Ful 4 AtE X 4RBEiE RS R

MTT 32 A6 0 45 S (2 7%, Ful BB 9% AS [] B2 & i 17 41
MCF-7 # MCF-7/Ful 2 ifs 38 5 , H HA7 5 AR 4
24 Ful =10 wmol/L i}, MCF-7/Ful 41 Jfd (1) A1 X 41 g 1%
i T MCF-7 4011 (P<<0.05) , 45 S WLIE 1., 7E Ful
FHF , MCF-7/Ful 4 Jf 1% 77 R, AR LT 2 M bk
3.2 OriXt MCF-7/Ful B HI =2 K B S 1EEER

MTT 3246 I 25 5 5 755, Ori RE % X MCF-7/Ful 24 Jid

HEZED; 2022455 33 5 1711

120 -@ - MCF-7/Ful 41/
-~ MCF-74ilfii

100

80 1

60 4

AR L T/ %%

40 4

20

o o1 1 10 2 50
Ful/(pmol/L)
a: 5 MCF-7 il Fb %%, P<<0.05
E1l Ful{EB T MCF-7#1 MCF-7/Ful £8 R i) 48 X 48 B

i e E

PR, HEA RO > Ol Fl Ful (A8
R, 5 198 5 A g ) L felE FHT IS X6 L, MCF-7/Ful 40 Y
i 3 2 TR (P<0.05 8] P<<0.01) , 45 SR Il % 1,
S5 W, Ori REWS 10 % LRI MCF-7 4 B XF Ful (9 1iif
25, B 5 Ful BRGS0 5 i 24 280 2R o o . 3
CompuSyn 3 {4222 il 75 21 11 il 26 -5k 5 48 BOC R K (]
2) o W 2 iR, 25 50 S A 18 BUYTEREZ T U, B
WA TR B /N T 1 A B EAE ™, 24 Ori ) &2 5
umol/L Ful 57|54 8 umol/L i, Bk G5 8/
x1 ZLBSJEMCF-7/Ful BaHIH R (x5, n=4)

Ori/(mol/L) Ful Ful Ful Ful Ful

0 pmol/L 4 pmol/L 8 pmol/L 16 pmol/L 20 wmol/L
0 0 1423132 28314236 3514423 42124569
5 17304323 3236+236™  5532+563°  59204512° 6063+541"
10 31641423 39.69%5.12° 5969598 69.3246.12"  71.6916.56*

a: SR A Ful SO FH E A, P<<0.053 b SAF B F Ori B
{3, P<<0.05; ¢ S5 AN ] 2 Ori S fil FH He 4, P<<0.01

2
E=]
om
& (o)
= o)

&
D @
0
0 0.5 1
AR/ %

B2 Ful# OriBXE{E ARG R-BR S 158X RE

3.3  OriXfFL R4S MCF-7/Ful 40 ffl &b PISK/Akt 15 S i
BRI R

5jas o BE2H B4, Ori 2H #1 Ful+Ori 2H 21 Jifd o
p-PI3K/PI3K . p-Akt/Akt [t M Ful ZH 48 il 1 p-PI3K/
PI3K [b {8 3 i 2 B A% (P<<0.05 5 P<<0.01) ; 5 Ful 41 It
B¢, Ful+Ori £ 40 il 7 p-PI3SK/PI3K . p-Akt/Akt HL{H )
R (P<0.055( P<<0.01). Z5HILIE 3,
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PI3K 110 kDa
p-PI3K 85 kDa
Akt 60 kDa
p-Akt 60 kDa
GAPDH 37 kDa
25 6L Ori4l Ful4l Ful+Ori 41
AZEMIFREHRIKE
1.5
=3 Erixirgl
’i‘ 1.0 - Oridl
:E! Z3A ru4l
B 0.5 4 Ful+Ori 4]

p-PI3K/PI3K.
B [ & AT/ L AT R IR
a: 525 N IR L HR, P<<0.055b: 525 X R4 o4, P<<0.01;
c: S5 FuldlHds, P<<0.05;d: 5 Ful 41 b 4%, P<<0.01
B3 ZLAR#E MCF-7/Ful 48 i th PISK/Akt {5 5 18 2% 18
KEARIEHENER

p-Akt/Akt

3.4 OriFl Ful By A HD 83 380 5z 36 iE 45 SR
525 (0 BRZEL AN Ful 41 b4, Ful+Ori 2 4R B iR
AR I R, IR AR RO 12 d IR AT B 25 5
(P<<0.053% P<<0.01) , 7% 2H #F B A firb g A R AR £ i 25 I
El4, h2hs5 ), 525 A6 BRZE A Ful 40 4%, Ful+Ori
A BRI R3 R B 2509/ (P<<0.01) s Ful+Ori 41 [ I8 2%
9 (63.90 +4.11) % , %5 Ful 40 . Z 1 in (P<0.01) , &4
A BRI o i SRR R LR 2,
600 1

500 1 - onizl

400 &= Ful4l

—%- Ful+OriZfl
300 1

JiE (A By mm®

200 9
be
100

0 T T T T T T T T
0 4 8 12 16 20 24 28
15 i) /d
a: GA IR AR, P<<0.05;5b: 525 FIXT R4l %, P<<0.01;
c: 5 FuldlH#s, P<0.05;d: 5 Ful 4] He#, P<<0.01

B4 J[ARBRAEERELHE
®2 BERRMBERERNBRERIER (x+s,n=8)

415 Wi /g R/ %
IR 3302065 -
oniff 2841036 1340£3.3
Ful4l 274105 17.00£2.36
Ful+Ori4] 1.1940.12" 63.90+4.11°

a: HA I IR A, P<<0.01;b: 5 Ful 4l 4, P<<0.01; —: G
i
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BB B L 1Ry LAY 3 BB i
NI, 51 R FE R AN 25 o T 2 A e 3
Ji i BB i AR T R IS0 B . Ful J2 e 4R T &
R — O A 2R 2500 , DR HC AT i i RASOR S i s 9
FABILH , 32 BN ARG PE , 0 Ful BT 25 AT e 25 e
.

Ori X fiigg HAT — 7 W T3 B AR 7 VR, BE A% 40 ]
JVIRE O 390 K 1 98 55 22 b R 200 ML 10 1 L, e ik
SRR 24575 T AT — R RCR" T AWFFEE i Ful 75 S 3LIR
Jit MCF-7 21 i 3R A5 250 MCF-7/Ful 44 i, 5] B AS [ e
JE 1 Ori 0] LA LIRS MCF-7/Ful 41 g = A= BH f5 540 il
YER, W Ori il % 39 % 7L i 88 MCF-T7 20 S X Ful fr)Tirf
2j, it CompuSyn # A 43Hr &ZFL, 5 pmol/L A9 Ori 18
umol/L i Ful (A5 VEFHI  AHOCHR S48 8iun /N, R &
I FO0E LR MCF-7/Ful 40 M 400 i) R R de o, 30 T 24
ORI

PI3K/Akt {5 518 % 14 5 0% AL 72 R 2 B0 P
R BFFE RV, PISK/AKt {5 Sl S 7EA b £ 25
i 25 S B 7 AU BT )5 TR ¥ 3 B AR A
g R, 5 Ful 4 L5, Ful+Ori 2 40 ifd H p-PI3K/
PI3K HU{H .p-Akt/Akt AR 2 AR, 9] Ful F1 Ori B
i FH IS REAS A A4 ) PI3K AN Akt PO BEIR Ak, , 2 4530 % it
2y

A B DR i Ji ke 2, e =2 A T b 200 B, RE A% il
FEAE T A IR 2 A= K RGF , I RE ORI I8 200 A )
TE A BRARFE , )8 P AF 5 v 5 D AR ) sh S
TP, Sy ik — 2 B Ori 3954 i 24 1) 44 Y 2100, A
FERIFUNE MCF-T/Ful i 25 40 kA e 1 #R RS HeRI A
R SR EE R, Ori KA Ful RERS B I8 2 IR A= K
B, BRI B i, P s R

25 B PR, Ori RERE 13044 FL IR MCF-7 400X Ful Y
i 24, WA FH AT RE A2 38 o 9 425 PISK/Akt 55 36 fif 52 B
B4, W T 24 ORAEAR SR A o A5 B R U, AR5 RT
FUBRIE B AR T SR BESC ik 4
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