© 3642 ¢ P8 B 202146 H E£52% H128  Chinese Traditional and Herbal Drugs 2021 June Vol. 52 No. 12

ET Keapl/Nrf2 BT SHBMEIRITEE RN EEM _E & BUC 4T
R g oAl

koY, koL M, ROE AR’
1. MM HOERE MEnE, W RBA 473000
2. FINRZEZ A WERUE, RS RN 450052

5 ZE: B T Kelch £ ECH #HKER KT B2 M#HXHETF 2 (Kelch-like ECH-associated protein-1/nuclear factor
E2-related factor 2, Keapl/Nrf2) i/ F 1 H BEFRIHE R R X BEE - g BUC A tbyr BURPEISEm .. 3k aMEFRA
BUC 41y BIU-87, CCK-8 {3A AR SEIRE (10, 204 40, 80, 160 pg/mL) JHEIFIAFEIRE (2. 4. 8. 16+ 32 umol/L)
RELR T (40 pg/mL) XF BIU-87 AHARIGFE 5400 U4 Jestis, W E XTI, IEI4H (40 pg/mL). EH A (40 pg/mL
JF4H 48 pmol/L 4% )M NC 2H (# 4 negative control-Nrf2+40 pg/mL %+ 8 pmol/L 453251 Nrf2 (¥ 4% hsa-Nrf2
mimic+40 pg/mL JF4H+8 pmol/L %K), SZif 596 5E 8 PCR (qQRT-PCR) VEM M YL f5 BIU-87 40 Nrf2 mRNA Fik
s CCK-8 A4 % 2H BIU-87 4H M3 FE 1% 10 5 it 4 i {50 I 5 45 BIU-87 48 1 1% 100 s 2 A %092 N 2E (Western blotting)
VEATI BIU-87 41 Keapl. Nrf2. UM EEA 1 4% 3 (microtubule-associated protein 1 light chain 3, LC3) 1. LC3II
REAREEN. ER  SHEAME, 10, 20, 40, 80, 160 pg/mL JF4A AT 55 0] BIU-87 415 (P<<0.05); 2. 4. 8.
16+ 32 pmol/L % H ZEA IR AA T 2 25 1) BIU-87 MM (P<<0.05). MMM yescierf, SxtMAMEIL, R4 BIU-87
AR A IR TR QU Nef2 A LC3IT 2 A R /KT 83 T, 40 Keapl . LC31 & AR /K T8 2 FEK (P<<0.05);
HIMEHEAHE, KRR A BIU-87 Gtz W13, 4Hfih Keapl 1 LC31 88 HRIZ/K TR T, Nrf2 £l LC3II &
HRBAKTFRBERE (P<0.05); FERA. NC AU HItrZER A EA R E L (P>0.05); 5 NC 48, Nrf2 41 BIU-87
NI EEANGIZE. TR, 4IHF Keapl. LC3I & AFRIAK T EERMK, Nrf2 A mRNA K LC3I & AXRIEKTFEEFH
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Effect of shikonin on chemosensitivity of bladder urothelial carcinoma cells
based on Keap1/Nrf2 pathway-mediated autophagy
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Abstract: Objective To investigate the effect of shikonin on chemosensitivity of bladder urothelial carcinoma (BUC) cells based
on autophagy mediated by Kelch-like ECH-associated protein 1/nuclear factor erythroid-2 related factor 2 (Keap1/Nrf2) pathway.
Methods Human BUC cells BIU-87 were cultured in vitro, and the effects of cisplatin (10, 20, 40, 80, 160 pg/mL) and shikonin (2,
4, 8, 16, 32 umol/L) on the proliferation of BIU-87 cells were detected by CCK-8 method. Control group, cisplatin group (40 pg/mL
cisplatin), shikonin group (40 pg/mL cisplatin + 8 umol/L shikonin group), NC group (transfected with negative control-Nrf2 + 40
pg/mL cisplatin + 8 pmol/L shikonin) and Nrf2 group (transfected with hsa-Nrf2 mimic + 40 pg/mL cisplatin + 8 pmol/L shikonin).
The expression of Nrf2 mRNA in BIU-87 cells was detected by real-time fluorescence quantitative PCR (qRT-PCR), the proliferation
of BIU-87 cells was detected by CCK-8 method, the apoptosis of BIU-87 cells was detected by flow cytometry, and Western blot was

kS HHEA: 2020-11-14
HEE&WE: EXARRFEETIH (81973529)
*BIEEE: 5k M (1979—), L, AR, FREF, BT HAMBEARFERZ . Tel: 15670669680 E-mail: zh8208fate@163.com



PEH 2021E6H $52% HE 128  Chinese Traditional and Herbal Drugs 2021 June Vol. 52 No. 12 * 3643 -

used to detect the expression of Keapl, Nrf2, microtubule-associated protein 1 light chain 3 (LC3) and LC3 II in BIU-87 cells.
Results Compared with control group, the proliferation inhibition rate of BIU-87 cells treated with 10, 20, 40, 80, and 160 pg/mL
cisplatin was significantly higher (P < 0.05); The proliferation inhibition rate of BIU-87 cells treated with 2, 4, 8, 16, 32 umol/L
shikonin and cisplatin was significantly higher (P < 0.05). Compared with those in the control group, the proliferation inhibition rate
and apoptosis rate of BIU-87 cells, the protein expression levels of Nrf2 and LC3 II in cisplatin group were significantly higher,
While the protein expression levels of Keapl and LC3 I were significantly lower (P < 0.05). Compared with those in cisplatin group,
the proliferation inhibition rate and apoptosis rate of BIU-87 cells, the protein expression levels of Keapl and LC3 I in BIU-87 cells
in shikonin group were significantly higher, while the protein expression levels of Nrf2 and LC3 Il were significantly lower (P <
0.05); There was no significant difference in the above indexes between shikonin group and NC group (P > 0.05). Compared with
those in NC group, the proliferation inhibition rate and apoptosis rate of BIU-87 cells, the protein expression levels of Keapl and
LC3I in BIU-87 cells in Nrf2 group were significantly lower, while the protein expression levels of Nrf2 and LC3 1l were
significantly higher (P < 0.05). Conclusion Shikonin may enhance the cisplatin sensitivity of BUC cells BIU-87 by inhibiting the

autophagy mediated by Keap1/Nrf2 pathway.
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F=ER H DAIREA 9 Fe il A0 97 77 22, ABIUEA iR 24
PEFE BUC 17 BUREAR, 1097 ROR A, B
2 ARG R Rk, W 5 LT R
H AT BUC V87 i 75 i g i) [ il S B3 R
SRR R B W —ME R ERATAEY), AR
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A 7] ; Lipofectamine 2000 % 447 ($25 11668019)
6 5 & B Invitrogen 2w S K€ & PCR
(real-time fluorescence quantitative PCR, qRT-PCR)
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& (385 S0185) Iy H e /R VECHT I = R AS M A B 2
Fl; Keapl iff. Nrf2 $ifk. GAPDH ¥k (fg'5
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7500 %€ £ PCR X H 3 [H Applied Biosystems
/A7]; BD FACSCanto 1T Ji 2040 A8 H 35 BD
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BIU-87 235 /% 9 1.5X 10° ~/mL, AL 100 pL
FEAT 96 FLEFFRIR, 45 T AN R S B2 A C 10
20, 40, 80. 160 pug/mL) 4bE, K53 48 h, A
CCK-8 i, WEIHEFE 2 h, FEEAR G & Ik K 450
nm IO (Ao PAARS T I5EH b 35 41 i >y 5
ML FE AR E R R, SR 6 XK.

YA G FEINH 2R = (4w —A 22)/A ae
1.2.3 R FEXFIEAAE ) BIU-87 4035 5
M % BIU-87 3 N 1.5X 10° AS/mL, PL&F
FL 100 pL #2096 FLEEFEMR, 1E45 T 40 pg/mL Jiii
IR 25 TARIKEE R R R (2, 4. 8. 16,
32 umol/L) Ab¥E, £%3%48 h, A CCK-8 ik,
WEEREFE 2 h, FEE AR G E 3 K 450 nm 4b ) 4 1.
DAL TR BRI A T R, THE 20 M s sa i
HlR, SLIGHEL 6 K.
1.2.4 qRT-PCR VA% 445 BIU-87 4l Nif2
mRNA FiAfEM A% BIU-87 4IEE RN 1.5X
10°AN/mL, PA%EAL 100 pL 800 T 96 FLEEFRMR, &
BXTHRL. AL (40 pg/mL). ERLL (40 pg/mL
I +8 umol/L 52D MINC 4 (354 NC-Nrf2+
40 pg/mL EA+8 umol/L 582 ). Nrf2 41 (F%&4L
hsa-Nrf2 mimic+40 pg/mL Jiii%1+8 umol/L %%
). MEREFE 48 h, W4, M TRIzol i
PEHLAL RNA, 5 5% 4 i cDNA, gRT-PCR £
Nrf2 mRNA kK, WSEKA B-actine ViR
F: 95 C.2min, 94 ‘C.30s, 55 ‘C.32s, 72 C.
2 min, LU 35 K. N2 LS 5-
ACGGGGCAGTCATGTACCA-3’, FiEsI#: 5°-
GTTGAAGAACTCCTCCTGCTTG-3’; £ B-actin
EW514: 5°-CTGTGGCATCCACGAAACT-3°, K
W51%: 5°-GGACTCGTCATACTCCTGCTT-3". C
B AY IG5 6T 518 0 57 8 AR S5 B2 R 70
R, AXTRIAELL 27 RoR, LI EE 6 k.
1.2.5 CCK-8 Ak %41 BIU-87 4H 38 5 175 150
WHE BIU-87 400 %5 B 4 1.5 X 10° >/mL, A4EFL 100
uL FEFP T 96 FLIEEFEMR, 34 R4 ZIR] “1.2.47 T,
YR FE 48 h, JIN CCK-8 k7, BEEEFE 2 h,
FH B AR 5 3K 450 nm Abf A {8, 4R
FEANH 2, SCIREE 6 K.
1.2.6 NI ORI 2540 BIU-87 4R T2 15750
% BIU-87 40155 % 9 1.5 X 10° 4N/mL, AEEAL 100
uL R T 96 FLEEFRIR, /2 KRG Z[R “1.2.47 T,
MR TR 48 h, USCEEANA, JREEVH AL, PBS BE¥k,

FH &5 25 G2 v A IR B R R 1X10° Ay /mL, %
f8 Annexin V-FITC/PT 8 1055 & i B 1548, InN
5 uL Annexin V-FITC. 5 uL PI, #G#E 1 h, HR
YA E I T, RIS E R 6 K.
1.2.7 EHSEEHE (Western blotting) 254520
BIU-87 4l Keapl/Nrf2 i@ M FWEAH <R ARk
0L % BIU-87 41 EN 1.5X10° AYmL, LA
FL2 mL EFpT 6 FLEEFR, R4 Z0R “1.24”
T, YHAEREFE 48 h, WCAELNM, IR, 250
WEEHIER, 50 pg &[T SDS-PAGE HIK.
B, S%MIE WA 2 h, M\ Keapl Fifk (1@
300). Nrf2 $ifk (113000, LC3 Hifk (113000
GAPDH Jitfk (1 :500), 4 CHEER, IMAFEHR
T AR SE A IEERRIC, 1 2000), FiREEE 1h,
ECL thZ Rk m e, B, Image J HAF TS
IKIE, SIER 6 K.
1.3 FITESH

RiFH SPSS 24.0 Guit 2= 34T Eds ot . i
ERRILLY £5 Fon, AR LLEGIHT BRI R T %
I3HT, PP ELIAT SNK-g 56 . 24 P<<0.05 i, %
R ENE - ®
2 #HR
2.1 |if$AxT BIU-87 4ApRIETEAI S0

Ext AL, 10, 20, 40, 80 160 ug/mL
JRET AR 3R BIU-87 4 i 386 4 1 1] % 3 W0l 3 T =
(P<0.05), FEIMHIRE (1Cs0) 7 20~40 pg/mL
P, W S SO0 R IR A B TR R R YR 40
pg/mL. WL 1.

100

80 *
= . *
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= a0l
= .
=

20}
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x4 . P<0.05, &2 [H

“P < 0.05 vs control group, same as below fig. 2

1 TRREREIRALIET BIU-87 HARIHETEHNH %
(X£s,n=6)
Fig. 1 Proliferation inhibition rate of BIU-87 cells treated

with different concentrations of cisplatin (x+s,n=6)
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5o SR AL PRI L35 2K F 8 pmol/L. WL 2.
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FE (X£s5,n=6)
Fig. 2 Proliferation inhibition rate of BIU-87 cells treated

with cisplatin and shikonin at different concentrations

2.0

0.8

. 0.4

Nrf2 mRNA ik 7K
o ; —_

5444

SRR

5 NC 44 "P<0.05
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3 4534E BIU-87 483 Nrf2 mRNA FIAKFE (X+5,n=6)
Fig. 3 Nrf2 mRNA expression level in BIU-87 cells after

transfection (x+s,n=6)
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5 NC 4L, Nrf2 20 BIU-87 2 i 48 5 0 1) 3%
PR B ERIK (P<0.05). WK 4. 5.
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SESWEPY
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Fig. 4 Apoptosis of BIU-87 cells in each group
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& 5

NC Nrf2

(=}

X uﬁ%a HEE  NC N2
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Fig.5 Proliferation inhibition rate and apoptosis rate of BIU-87 cells in each group
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I Keapl & FHRIEKFEEF R, Nef2 &K
KT BEFEREL (P<0.05); HEZHEMA. NC 4
BIU-87 41 g+ Keapl. Nrf2 25 FIRIE/KFZEZ R AR
BHIF#E N (P>0.05); 5 NC 4U/HL, Nrf2 41
BIU-87 ZH i+ Keapl & HRIE /KT 23 FEIC, Nrf2
HEHRIEKFRZE S (P<0.05). WK 6.

Keap] W Sess S S s 7 (< 0*
Nif2 s e s S | |’
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Hé 0.6 * # 4
=
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o 0.2
0

Xt it

6 %A BIU-87 4HRE Keapl. Nrf2 ZEERIXIFER
Fig. 6 Expression of KEAP1 and Nrf2 protein in BIU-87

cells in each group

2.6 %%H BIU-87 A+ BiatEXERRIKFER
xR, W4 BIU-87 4 LC31 &
R IAKT B ERRIL, LC3 EARIEKFEETT
fm (P<0.05); SsH4IMEL, KE KA BIU-87
Y LC31 | [ RIAKF BT 5, LC3 R
KT B FE AL (P<0.05); HERA. NC 41
BIU-87 i LC3I. LC3II 2K A FKiA /KT E 7 A A
B EmE X (P>0.05); 5 NC 4k, Nrf2 4
BIU-87 #fiffiH LC31 & [ ik /K . 3PS, LC311
EAHFREKFEE AR (P<0.05. WK 7.
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Fig. 7 Expression of LC3I and LC3II protein in BIU-87

cells in each group
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USRI, R AEIEIL TN RNA-106b
(miR-106b) /% 10 5 G (R ik 2k O BERR A A1 5K ) &
HFEYEEEH (phosphatase and tensin homolog gene
deleted on chromosome 10, PTEN) /ZK 4§ B
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(mammalian target of rapamycin, mTOR) 15 5 i %
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AT 24 O SR AR T Bl s e, R
7 ] LA O B398 SKOV3/DDP 2 fifd FrI IR i 2434
Rio AWFFRAERER, 5HRMIEHALEAHL, 5H
2. 4. 8. 16+ 32 umol/L LKERHA[H—DHtm
BIU-87 i 3G A ) %, 585 3R 4 BIU-87 2
HEEAHIR ., W RRIAY R ER, R
TR T LA S BIU-87 4HAu e fusite, (HIHAE
FAMLEE 75 3 — PRI
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W7 R R B, ety BUR . A B
FUR LA E W] 38 55 7L B MCF-7 i X 5542
WL U . sk EPIpt R, S HRR A
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5 AR g AP ARG RER, S5X
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KPR ETE, LC3 EARBKPFBERK, &
7~ BIU-87 4 B 75 HEAIUEA4F FH B R A2 T e
N SIEHZHAREL, S H 24 BIU-87 il LC31I
HARENKFEBERK, LC3I EAREKTEE
Thim, PR R R Lol BIU-87 41 B
WG5S JN7 4 T JI0 58 M 1 K €40 L 18 A 4D 990 1) 1 ) %o
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Keap 1/Nrf2 i % /& A LA A0 SO B 2@
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YA Keapl HE HRIE/KFREH S, N2 EHAE
KPR RS, $R B ] Keapl/Nrf2 i
PRI, HEIN S8 B R W] REIE T 52 Keap 1/Nrf2 18 i
S 20 B R S S, dE T RZ I BIU-87 4 M ) i
BURE . AP FAENREA I & K R R b Bt b, 3
— 35 iE G A FRAN I _E I Nrf2 %55, & B BIU-87
YT M I FE PO R T TR B E PR, 1 Keapl s
LC31 R HRIA/KF B FFK, Nrf2. LC3I R HR
LR ET S, PRRBOE Keapl/Nrf2 @5,
BIU-87 2 B Xof MR A B0 B AR, 24 L 1 W e %734
G, RIS B9 BIU-87 4 R A NS EA AB sk v mT
AE S I 1) Keap1/Nrf2 3 H 30 , 2k 1M 3001 5 15
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