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5k E, G/NK, BT

G E IR F 2255 1%, i 0k 3 3% 224005)

W OEALEAEMRRNIEAAT R CE (Scutellarin, SCU) 7% LIRS tm it 4T1 3444 (Cisplatin, CDDP) #
R AME A AT RE 694 T ALl o R A CCK-8 5. RIJRSEH . Transwell 55 38 BUA X 40 A R AR I 4 AR 2 SCU BX
4 CDDP #f 4T1 e dgsh . EBRE AR ATHH R FIER A BALB/c MR K T M 4TI mie, #2781 K
A, EARIE SCU 854 CDDP x4+ A58 £ K e94E A ; R A H&E &7 A it B a2 AT M &5, FRaaBRAi
o EFERE; AR AEREAZE PCR 5 Western Blot e M AT B AR P ATH FHEFKFAZFGRTFHEL
%, 4% 87, SCU (200 umol/L) ¥% 4 CDDP (80 umol/L) T M B ¥ 47 #| 4T1 % e 49 3¢ 74 (P<0.01) ;
SCU (200 umol/L) %4 CDDP (80 umol/L) & At 45 48 2 F4pH| 4T1 At/ m it ey it 454242 £ 86 /7 (P<0.01) , FF
HALH AT 40 i 5 60 mg/kg SCU F&4A 3.0 mg/kg CDDP #2495 4R 2 25 #p | £ AR AP 8 4T1 69 £ K (P<0.01) ; HAM
2 F IR M E % (P<0.01) 5 R BFiE AR AR 2 35 A2 3 A 98 40 42 F 42 4 © [ -F Caspase-3. Bax. Caspase-9.
Cleaved-Caspase-3 #= Cleaved-Caspase-9 9% % (P<0.01) , 2F P45 ATRHT Bel-2 d9 %k (P<0.05) . % LFr
K, SCU i@ id33% 4T1 fmfe st CDDP G980, 495 It 78 ta fe o g BLiR 4 A — B T A dm dp 40 it 78 sl by £ K.
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Effect of Scutellarin on Promoting the Sensitivity of Breast Cancer
4T1 Cells to Cisplatin in Vitro and in Vivo

ZHANG Qi, BAO Xiaobo, TIAN Chongchong’

(Department of Pharmacy, Jiangsu Vocational College of Medicine, Yancheng 224005, China)

Abstract: To detect the effect of scutellarin (SCU) on promoting the sensitivity of breast cancer 4T1 cells to cisplatin
(CDDP), and the molecular mechanism as well. CCK-8, scratch assay, Transwell assay and flow cytometry were employed
to investigate the effects of SCU combined with CDDP on the proliferation, migration, invasion and apoptosis of 4T1 cells
in vitro. Then, the 4T1 tumor-bearing mouse model was established to explore the effect of SCU combined with CDDP on
tumor growth in vivo. The morphology, necrotic area and microvascular density of tumor tissues were observed by H&E
staining. Real-time fluorescence quantitative PCR and Western Blot were used to detect the mRNA and proteins expression
of apoptosis factors in tumor tissues. The results showed that SCU (200 umol/L) combined with CDDP (80 pmol/L)
significantly inhibited the in vitro proliferation of4T1 cells (P<0.01). Moreover, the migration and invasion capacity of4T1 cell
were apparently reduced and the apoptosis of tumor cells were significantly promoted when treated with SCU (200 pmol/L)
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combined with CDDP (80 umol/L) (P<0.01). Besides, the growth of 4T1 cells in vivo was remarkably slower after
administration of 60 mg/kg SCU combined with 3.0 mg/kg CDDP (P<0.01). Further H&E semi-quantitative results
revealed the microvascular density of 4T1 tumor tissues was significantly decreased (P<0.01). What’s more, the

combination of SCU and CDDP significantly promoted the expression of pro-apoptotic factors Caspase-3, Bax, Caspase-9,

Cleaved-Caspase-3 and Cleaved-Caspase-9 (P<0.01) and inhibited the expression of anti-apoptotic factor Bcl-2 in tumor

tissues (P<0.05). In conclusion, SCU combined with CDDP could inhibit the function of tumor cells by enhancing the

sensitivity of 4T1 cells to CDDP, and also regulate the expression of apoptosis factors, thus inhibiting the growth of tumor.
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FLIR R R R Loy Wt s ™ . =1
LR ¥ (triple-negative breast cancer, TNBC) /&5
W 74 2% 52 {AK (estrogen receptor, ER) | 22 2K =Z 1k
(progesterone receptor, PR) K& A 3¢ 7 4 1 [T 32 4
2(human epidermal growth factor receptor-2, HER-2)
320 BRI — A ARe Rk LR I SV 28, 24 o LB g B
M 15%%, TNBC SEFUBRIEIRYT hinc i F—Fh, HA
REIGAIE L PERRRE & ARZE MR . B RS 5
KA N Rk s B A SRR AP, TNBC B 1 U 558
25, WA B A TEMNS I RAFFS, I 5 AFRAAPR
AR 65%~90%, (HASERYIE, A2 46% KIS 2
AR, Thi— Bk A58, g md h i A A A
133 DA, BT HARRR ISR A, TNBC X
A3 IAIETT R RE G TT AN BURE, (LI R 02
TNBC i FZE R GUAYT T-B, (BRI RCREIAL 4N
AFZ ) JIii4A (cisplatin, CDDP) 427497 TNBC HIEE
AT . VE—FhEAZEke k5], CDDP @it 541
i) DNA 456, T2 s N ol &5 A58 0K, 33 DNA Y
FE W L0 13, R BB AE ™, B4R CDDP X
TNBC BIGEIT BA By 0 B BE A TR YT T
[A]Z2E4, TNBC 4% CDDP yF=A=ii 2514, S E5I Y
2R RAMTEA R, EHi, & PUAXT CDDP
PSP RO T TNBC B RIGY T HAA JE R

T st e b Ef g b 25 =2 —, BR A 25
{H LGN, FHOE BT A T Bl AR S A Akt i 4t
311 LTS48 2 2 (scutellarin, SCU) J& KT 3246
R ERE g —FPEE AR, AFSEFE H, SCU Hog H3E
T IZ 25 ERIEPE, A FEPT RN Prafel'™| Pretdk
AR P TP R R AR A TSR . IeAh,
SCU i —E AT G B E ] o P an ik e 553 iy
W5 R SCU RBEHE il T I =454 185 11 (tripartite
motif-containing protein 32, TRIM32) {¥J &1L 55 =
PR ST . Gao 5P LIFSE SCU BEME LA
F ARG 14 7 GRS BRI LX) CDDP f) 0%
M. {H3&TF SCU X4 CDDP 7 TNBC JAJT J7 Ifi,
H Ay JoHRiE .

Kt A9 R LIRS 4 4T 1 S HF9EXT4,
RN 5E SCU Bt 4 CDDP Xt 4T1 A B 24EH, IF
HEEST 4T fapddd /N RS, AR XA W IR FH 2
o g AR sz, MRS 1R T HI ZLIE &
AR S RRVEBLE, 25 TNBC Ay H2 g 8
BEANTT 5 o

1 #R5RE%
1.1 MRS5S

ik BALB/c /NEL 24 H(IKRTE 1622 g)  VLIR
A5 U B 25 BHE AT BR A B AL (B PV nl kS -
SCXK (75)2020-0009) ., T F= T 1175 B 25 BL 24 B
SPF 2 sl W) 55 (52 56 sl Wi FH/F v iE: SYXK(J5)
2018-0008) . TAFEL&A: WG 24.0£1.0 °C, AHXTRE

B HEAEBIFF G DI GRS BRI B A B AE1],
AR S OB A Vo5 B2 25 BRIV 24 BE sh e B b1 <=4it
#E(dm'5 2020011); 4T1 gfigdk  hRFBE 1 41 At
25 B IS . RPMI-1640 15353 SE[E Gibeo 23 l;
0.25% JiJif##(1:250) Biosharp EWRHE AT 4T3
W FEH/AR BRUHIBERZIAARAF; I 554
il 25 (M B ) A B 2> 7] ; Martrigel 3 Jii &8 . Trans-
well /N2 Corning 24w ShidA g d b T4
BRSNSV AFERaEST i 28— k20l B iR
O ZRPEE REVRHE B2 A BR A A
Annexin V g E TR AT & . PCR 519 i+
AR ) T ARG BRAS T JRRE -4 (H&E) YL 7R
Solarbio 2% Fl; & RNA $&HUAF Trizol. RNA %%
A L cDNA iR 5% Thermofisher 23 7] ; PCR iR
7l & Roche 2\ & ; p-actin LA . Caspase-3 LA |
Bax $iT & . Caspase-9 $T /& . Cleaved-Caspase-3 $T
A& . Cleaved-Caspase-9 ¥L 14 . Bel-2 HL &8  Abcam
INHE]

HFOO0 ZMfalinamati  Lifg S A AR A R A F]; 2

H#E TS TR IR R R R 7] XD-202 18]
BB 18R ZEISS AWl iirhr R kTR

A PR 7] ELX808 i tR{ 3% [E BIOTEK 2\
TS-1000 i taF% IR AR DL R A28 il & A PR 7
YB5001B BB F AP i RE AT BRA 7
DY89-1I L BNBEIS S T U = A R B4y
HRRATF]

1.2 X%

1.2.1 4T1 4g0pEE5s  FF 4T1 U535 T8 10% 19
BE4- L7519 RPMI-1640 53538, BT 37 °C. 5%
CO, MHIRFFFRFA TR . R 0.25% R H HLIH
feampa LA,

1.2.2 CCK-8 3£ =% Cao S5 pyJ5 ik, BT %L
A HA Y AT 48 J L 8<10° > /AL 14 %5 3 45 Fb T
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96 LA, FFFL 100 pL, B FE =46 E59% 24 h )5,
Sy BN AA [FHe BERS BE 19 25 %) : CDDP(0. 10, 20,
40, 80 umol/L). SCU(0. 25, 50, 100, 200 umol/L )
Bt FZ54H CDDP+SCU (80 pmol/L+200 pmol/L);
[FIBf 5 B2 AT R4 (JG 4T1 400), 34 6 &
fL. 48 h ), ML HH CCK-8 ¥ 10 pL, 5%
B 2 ho [HHREERIIRE 450 nm 4k #56 E (OD)
B, TS ER ., IR RS 3 K.

1.2.3 YU RRE LIS anin T feae 1 S REsk
L PO {1y s, B BUAE K B 4T AU R 1
6 FLA b, g A K 235 B IR 80% ZEA7 YA 100 puL
M Sk AE L R — 45 £R, PBS #hyk s, 4y Silim A
2 mL AN & Ifil. % 1 RPMI-1640 1% 3% k5 CDDP
(80 pmol/L)#H . SCU(200 pmol/L) 2H . & P24 4H.
(CDDP+SCU) ¥ 37K, 3557 24 h J5HRR, S48 sk
HE 3 IR,

1.2.4 Transwell SZEGTHGAUILAIRZBEE ST =F%9K
R AEPO (SR BG i AT B . B Transwell /NVE
TN 24 FULARH, FE/INER_EZE AL 50 pl Martrigel
TS, BT 37 C 5535487 5 h, fF Martrigel ZEfiT
BB I, BRI AR B A 4T 1 40 JC L3 7Y RPMI-
1640 532 RE B4l fif, 3% 2x10° A~/FLIY S i 2=
Transwell [Z= 1, FEIIA S 200 pL JG ML s B #7823
TEJNA 600 pL 58 4= 15 35 5L i 1 AS W] vk B2 24
Y (80 pmol/L CDDP, 200 umol/L SCU, CDDP+
SCU), T 3461537 48 he B 28, S Io/Kitiks
[F 525, G hh e, BEE/K b e T AN E T HEHL
PEH 5 A [R]85 B 20 M 0 A0 R A T L1 B, UL g
A L A 28 B B0 . Rl 3 =
FL, sEg s A 3 IR,

1.2.5 FaN4uEARKMAIIEE T R R
il SCU BX4 CDDP X 4T1 40T AR . Uk
EXTEC A KB 4T 410, 0.25% PR & FLVE 1k,
1000 r/min 250> 5 min 2 LI, 2R F 6 FLARH,
¥i3% 24 h JE 4G B3] 80% Z54T, Sl
ANV BE R 25 P WA T T T, 24 h J5 53 S EE
CDDP(80 pmol/L)#H . SCU(200 pumol/L)#H . Bé-&
22 (CDDP+SCU) AN Y 4T1 4Hfi{L, 4 °C, 1500xg,
5 min E.0E . IMATS I PBS 22 ke i dn
i, 4 °C, 1500xg, 5 min B.002 B3, BE 2 k. H
JH XU Z% /K 75 B¢ 5xBinding Buffer 2 1xBinding Buf-
fer, BN 500 uL /Y 1xBinding Buffer T4
BEIMA 5 L Y5760 5UIR 246 3 (Fluorescein Iso-
thiocyanate, FITC) X 10 uL A4 L4k PI E (Propidium
Iodide, P1), 52 Z21R 4], =IEMHOEHFHE 10 min, HJa,
RN 400 pL 1% PBS ZZ th M R4, 72 F 1 h
PIHEF TR

1.2.6 frfE/NEBIRIAYE S, 275 Pulaski 45P7 [y
TrIREEST. 4T rdgd /NS AY, Bl 4T 1 40 0 28 R T
)5, FH RPMI-1640 1% 37 5L B8 B 4 M vk )22 oy

1x107 ~/mL, % Ff T BALB/c /NI Z T, B H
0.1 mL(1x10° 4Hfifg) .

1.2.7 SEEGShWoyel e %525 BALB/c /NEUY T

SEERD AT 4, AR i 70052 56 25 SR o 25 24
URE, FFBENL R 4 21, B2 6 H . XA ZH (AR 3R
7K). 60 mg/kg SCU £H. 3.0 mg/kg CDDP ZHF1 SCU+
CDDP 41, A0 555 7 d MR IFIA K, 4% Fid s
T S A N RS 258, Z 05 55 24 h B4 24—
W, 525 11 IRk,

1.2.8 /NEUBREDLNCREMIEHLER AR /NRER

FREE ; R /N B Py s B e, iR b R 5 B9

1 d bR A% () 55842 (b)), iS5/ BRI

JEARFL (V=1/2ab%) . /D EMIE R R B 292N

10 mm A, 20%(w/v) 57 G i v 55 R /DS B, FH

1 mL RS2 EOE a5k L, st 2 A 204, FRE I
FAHE, I L 2L A B TSGR 4% (w/v) 25

FP R [ 2

1.2.9 iy 20 s B YL (4 K b JRd 2H 41 2 AE

4% Z2 B RS v, R I 1) e Jeg L 4R 53 9 LB T
K, T RE T, IR A, AR e g

SN2 5 pm JEAZH LY A, T 2R,
Af B 2B IK, JRARZRIZ UL 3 min, 1% FhAR B 5y
1, 0.6% 2 /KR W, ik BRI . BINDr £ 3L g 24

3 min, 7 95% ZPEEHES N /K, — I A93E%E 10 min,
A B B . BTG WA TSR I R AE E

1% . JH Image-Pro Plus /440 drge o & A, 11584
ZH 88 20 2 v 19 B0 UL 48 %% B (microvascular area,
MVA),

1.2.10 SERF5EGE H PCR ARG by 4H L b i T2 A
THEFIKEHIFEIR  Trizol 43 ESHRBUMIR ZH LU

) RNA, ¥ RNA %555 cDNA, MW AE 20 pL {4
AP AT, SRR 1 uL qPCR 514, 1 uL cDNA
729, 10 uL SYBR Green qPCRMaster Mix(2x), §~
1 S5AtF: IHASHE 95 °C 10 min, 95 °C 15 s, 60 °C 60 s,
TEFS 40 . BARIIMZR 60~95 °C, &5 15 s THE 0.3 °C,
LI GAPDH Sy N =L H, @ of H 1 LB & ¥ I

F=2 22T gk orbrEidia . SRR TSI 1.

R ARHTH P51

Table 1 Sequences of primers used in the present study
FEH ElL 2l UK (bp)
Bel-2 i ATCTGGGCCACAAGTGAAGT 152
i#: GCTGATTCGAGGTTTTGCCT

Bax _3i%: TCATGGGCTGGACATTGGAC 114
Tiif: GAGACAGGGACATCAGTCGC

Caspase-3 1-ilf: AGCACCTGGTTACTATTCCTGGAG 191
Tif: GGATCTGTTTCTTTGCGTGGA

Caspase-9  1-iff: GTGTTCCAGGGAAGATCAGGG 106

Ti: GAGGAAGGGCAGAAGTTCACAT
GAPDH  LJi#: CCTCGTCCCGTAGACAAAATG 133

Ti: TGAGGTCAATGAAGGGGTCGT
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1.2.11 Western Blot K Afyag eH 4l PR T- R+ H
KRR FREUIRE 12 50 mg, A RIPA ZHZH
U, TR SBEES SRH LD, SRIBCRER 1, 381
FEBGT R Tk Lt T, FH BCA U5 SR &40
FESE M . 458 30 pg BB UET SDS-PAGE
FRUK, HLFG EPVRIEA T oG B, AR Wy 3B, I A —dit,
4 °C WEE R, TBST ¥E% 3 UK, &K 10 min, JIIA
ThrAksEE IR E 1 h, ECL BAJfHIRE ., Image J
ST ST IKIEAE, LA H A IKIEAE 5 N2 B-actin
R IR BEAE Y FU (B S e B I BRI 235 .

1.3 B

A AN SE s A 3 IR, 45 LIS I bR e 22
FoRo R SPSS 23.0 GEi A Bedn A T g i f
53HT; SR Origin 2018 #AEK
2 RS9
2.1 SCU Bt& CDDP X 4T1 FhfEE4mARtETE RIS/

B S TE AR SN R Al CCK-8 52 56 2% £ 2 i il 1]
SCU. CDDP L.} SCU Bt4& CDDP 425X 4T1 4
B 0 4 FE R AE o M FHEEE SR 10,0 20, 40,
80 pumol/L ) CDDP 4t B4R 48 h Ji, 525 I %) Bd
ZHAHEL, 2540 4T1 A0 AYAHXT GRS Hh 91.14% .
80.23%. 65.33% Fl 41.83%. H: 1, >4 CDDP ¥ ¥
> 40 pmol/L B, 4T1 MR FH 2R BH Wy /b, 22 7 B
W5 L (P<0.05) ; B JCHk 3 3] 80 umol/L i}, 4T1
PG AR R RRAIG, 525 X REZHAH LY, 22 55 BAT
e B2 (P<0.01) (JF 1A) . 4l FHMREE N 25, 50,
100, 200 umol/L [ SCU AbPR4HM)S, 545 FAXTHRZH
FHEE, £-2H AT 203 59 AH X 85 58 325551 2R 92.67%.
88.12%. 78.16% Fll 62.50%. H:vp, X4 SCU HKFE N
100 pmol/L B}, 4T1 (YHGFE5EH By /b, 22 5 HA B
ZPE(P<0.05); B S 200 pmol/L B, 4T1 A+
FHRPE— AR, 525 FAXTBLHAR b, 2255 Hoa i e
FHREN(P<0.01) (K 1B), FEF _LiAIGa R, vedt
200 pmol/L SCU 5 80 umol/L CDDP Bt 4 (SCU+
CDDP)E T 4T 1 4t i I X0 558 FLXT 240 it 38 5 11 5%
M o LIS 45 SR AN F - 200 pmol/L SCU. 80 umol/L
CDDP LA} SCU+CDDP X 4 it % 45 X B4 58 5 4551
9 60.12%. 58.23% Fll 26.63%, 525 A% FEZHAA b,
] M HoAE B e g M 25 S (P<0.01) ., Hip, 5
200 pmol/L. SCU Az 80 pumol/L. CDDP #H k., SCU+
CDDP X} 4T1 py#Mil/E T i i, 22 5 Bk W 2
B (P<0.0)(F 1C). FiRGEEEIHIA SCU B
FHZY IS RENSIGSR CDDP X 4T1 4UuaddssemdE - o

FL T P FE ST 5 Y 45 S, #EFE 200 pmol/L
SCU. 80 umol/L CDDP L)} SCU+CDDP #4755 4%
TR 512785050 .

2.2 SCU Ex& CDDP 3t 4T1 B AT B AR 26k
pal:jA

30 3+ AR IR S IGAI A5 ZH 25 0% 4T 1 st

2024 4 3 A
A 150 =
S 100 = e
= .
[ ]
2 50 *x
S
0 I\ | |
O WO WY WY
(PQ é@o é@o é@o é@o
RS
CDDP
B 120 =
100 = foesen
= ¥
’g 80 = e
= o
60 =
1 I I
&@\ O\\\/ O\\\» 0\\\/ \\\/
¢ F&F &S
AT AN SN
A
Scu
C 150 =
< 100 -
ﬁé
’%3 o o
.gg 50 - ++
o i
i_
0 | | |
O » » S
& & & c?o
(@, QQ Q\} QX
P
&P
&9
K11 CDDP. SCU & SCU §¢4 CDDP | 4T1 4t
AT 1) 510

Fig.1 Effect of CDDP, SCU and CDDP+SCU on the
proliferation of 4T1 cells

e Ha FXT R4, "SRR 227 B3 (P<0.05), RN E W
1% (P<0.01); 55 SCU HAHLL, "F/R 22 57 1 3 (P<0.05), 3%
N2 S (P<0.01); 5 CDDP AL, "R 2257
(P<0.05), "FR 25 B3E (P<0.01); Kl 2~ 9 [F],

FBE e, g5 RanE 2 pras, A TS X e e,
200 pmol/L SCU #H 5 80 umol/L CDDP #H 4T1 4
BT RERE S1 19T B, H.&5 R B A i ks 7 (P<
0.01), SCU 2520 A RIYE I AR 528 51.21%=
4.32%, CDDP HZGZH NIRRT 5% 40.33%+
4.38%, IFERE/ D E AN IR FEIRIE, i m) T 4RiE
A2V 1%; M SCU+CDDP Be& FHZY4H At A2 R o e
R UEES, A0 R IR T AL A RN 21.78%+4.18%, JL
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Control

200 pmol/L

CDDP

80 pmol/L SCU+CDDP

100 =

®©
(=]
1

=)
S
1

o~
(=]
1

209

AR A 52 (%)

Kk

12 CDDP, SCU K SCU A CDDP *J 4T1 [ifed 20 ML B 11 2
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