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Abstract

So far, most malignant tumors are still lack of effective treatment. In recent years, more and more
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attention has been paid to the anti-tumor effect of natural drugs. Scutellarin is an active ingredient
extracted from Scutellaria baicalensis, Scutellaria barbata, Hedyotis diffusa and other traditional
Chinese herbal medicines. It has a wide range of biological effects, such as anti-inflammatory, im-
proving heart and brain ischemia, anti-oxidation, anti-fibrosis, anti-tumor and so on. It is reported
that scutellarin has inhibitory effect on human glioma, liver cancer and lung cancer, etc. Its an-
ti-tumor mechanism mainly includes: inducing apoptosis of tumor cells, suppressing growth and
proliferation of tumor cells through regulating cell cycle, inhibiting invasion and metastasis, en-
hancing sensitivity of tumor cells to chemotherapy and so on. In this paper, the anti-tumor me-
chanism of scutellarin was reviewed, in order to promote the development of this natural com-
pound as a new drug for effective treatment of tumors.
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1. 5]

AT, iR 28 R 52 T 2 [5] [6] R g B P 5 L EE KR 2 — o R R 278 R (0 e PRV 7 B T W 52
FERAREFEAITH WAEEZ TR, BUT WITERITIER, BEEMH R EZ AT, R LA
IE” BEEN, TR AT &, BRI BT U B RIE O R, 32 s 259 B e AT 280
S A AR AT R i DA R TS 25 T TR IR U I BUR  (BAE G R 25 J7 Ay %, 2R s A fase
ZIRCO T B URIAS AT, HME LA P9 1 R [RATHE T R [1]. A& B A 80 g A th A 0 43 B3 B 5
JE A P 25T R N ST 70 B 2], ek R 4% 24 B 2 S5 R 0 A R 2 o BB B 3]

B3 5 F (scutellarin, SCU) X L WS/, TR LR, MNP EZEN, FESE, A&
BRI R B, IR E B SY, ANETIK[4]. 25030715 FARTI 7 3% B B
AN NS AR R LR 6.0% [5]. SLIGHFIC R, B BA R IS N 4[], fisk
(7]~ SO ER L8] P[] THATEEE F10]. PRI 1], PIeF4Eb[12) %28 /EH . ITERE
TR N S B0ifE FU R B, B B0 2 bR A I E A, R RIS S MR R T R
o TR AN . kT 25 UB S T T

2. FRSHESMEARAT

AR T R M A R 32 e AN AE SRS, I E ARG E S S RGN, SR A KT
TR VEAE T B R o 2 R O T 1 e 6 2 3 SR G PR G B ) JER DR —, 4% P 4 L 2 2 ke v 9 v
B —ANETTRE T IR 4B B TR AL VP 2 @A, XA IR WA S AL A H R A T,
BRI 245 13] 0 ZRREAAR A T R T2 A% S 22 o T 18 T SRR ) 38 Ao e Ak Ay B i S e
FEAR, o 2000 AR 38 78 M 54 32 FL(Permeability transition pore, PTP)F BURIZR Wi I d 5 1 =, S 8gkkifk
WHINAL LR C. T2 5 K F(Apoptosis inducing factor, AIF). 12 H BEiE X 7 (Apoptotic protease
activating factor, Apaf)ZiH T2 s FRIMAIS , TEREAT-E 54K, G caspase-9, J5&#E— L iiE
caspase-3. 6 SFiFEFW T, X —IBHEX Bel-2 KIEM—HEAFHE TR, PLHT-EABcl-2. Bel-xL )

ik
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A 5

S BT A €425 C PR AR ORI A T, TR T 28 11 (Bax. Bak %) S (R HE 4L 6. 3% ©
(RS IBOTT R AEAE [ 14]

PP A] DL 2 F0 SO R 4 B . BSAERT AR B, ZEAEF 20, 40 A1 80 mg/L A [EIVKR
T B A B S 25 FE VR F T N R B8 UST 41 72 he MTT VRGN SE B EoR, SXHRAMEL, BESH T
(1) US7 4Hf %W &sk/b; Western-blot 54 Eox, SXTHAMLIL, B2 H S AU Bax & HRIEKF
Tl 2 5, (AR RIS Bel-2 B R RE, $RoRBF 3254 ] LLE I ik UST 4l Bel-2 Ik
B A R T 15]. [FAE, BP9 S R E AR s S I A 2, R Bel2. i Bax, {F4HiEN
Bax/Bel-2 [ LLAE T+, {23t caspase 3 HIBIVIE1L » Gao S5 N A 7T B & 5 H 8 S T2 F/E I HLE], H JC-1
Gty LK IR 5 B 8 2 AN 0 PC3 RN NG, % B0 FH S 45 Kb R 1) R 4 A s e 7
FAK . Western-blot &5 570 H 27 , B 32551 il B4R Bel-2 25 I 3RIA /K, $2& 51 Bax B H K FLLK caspase-3+
caspase-9 VG, H 2RISR IE. B 7045 F 000 B 25 a) i 28R A TR R T 0 51 B A
BRI T [16]. 76 A 4 M HepG2 1, BF 3251 TR 2 N STAT3 e H % St #L L K Bel-xL A1 Mcl-1
(RFIB KT, AT/ FrFe 20 M 8 T2 %6 17

3. HFREZHHIHIMEARNEK

iR B A TG BRI 5 5 201k 7 R, R 1) R FE b OB 2k TR A A SZ LR 20 44
RGN, RV E EMEAEK; 2) EAldmsirL k. IR g0 mief, aedksidk; 3) &
P 92 4 B A T3S 5 o R 3 2R o) e e e B A R DA OGS

W, BP e el i d A B R, s R A G . Gao SERFTTUESE, HPRE
R U % 2 e T S, A R T B BEL T T G2/M T, W s e 4 M B A 1 6] B A
FATFIRIEZO, 200, 400 F1 600 wM)H)EF & 21X /T 71 AR A0 PC3 AbEE 24 h, 41 A7 15 2 il vk B 36
NV, A B ARSI 4 A A B B AR oy b, A5 SR ROR, BEAE B S TR N E RN, G2M
HAN A EL 5l 16.6% + 2.1%38 N E 47.2% + 2.3%. Western-blot 25 IR, B %45 DA E A 10 7 38
FEAIC T 4R B B8 1 BT (cyclin B1)FIARME 7324 5 #AZE K 2 (Cell division cycle gene, Cdc 2)HIFRIL[16].
Cyclin B1 #& Ser/Thr ¥ Cde 2 BT AL, X HEANA 2270 R 2 K E L[ 18], Deng 5[ 19]HEF 55 H
F-1it ACHN F1 786-O B 2, MTT FIoa B 12 j e B 45 S HH B 35 258 DRI B2 (30, 60, 90 uM)FHI [E] K
AP 77 S R A R A SE B . A N SR TS BT B 2 AT O R SRR T AR A R AR . PR
W FLAE B, R I B 25 (2 2 B R B I g A 5K ) 2 1 [R]JE A7) (Phosphatase and tensin homologue, PTEN)
HARIE, M0 PIBK/AKT/mTOR {5 5@ BG4k, {30 3 AT 2 (Cyclin-dependent kinase 2,
CDK 2)fll cyclin D 1 S HMRIE N, 4540008 B HE GO/GL 1, M TiHiHI 20 g 55 . PTEN wmifF
HOH 1 B 355 H X PIBK/AKT/mTOR @ i i S B A R KM EH o Feng S0 R, B 51
AYE/> T B WRELJE Namalwa ARG SE, FEA0HIRR B N AAE Y Namalwa 40 K MR AR . dE— 2D
FHAERHS], KIFIEANT 10 pmol/L MEF B X7 AN FE FAN M T, (H 7] 5 540 i H HHFH A T GO/G1
W, [T UM cyclin D1 Al CDK4 F£IiAK Fi[20]. AEEAZEH] 40, 80 A1 160 pg/mL 155 5 215 kb
HT-29 5% 1 45 Wi 41 i (Cancer stem cell, CSC), Z5R 7R, HXTRAMLIL, S5 CSC ik Rk
G, e 20 B s 3R H b L ARRRR N o AR, B B S BB Hedgehog 15 5l 2R % 14,
AL CSC Frid ZE K CD133 MAEFEFE A ki-67 HIFKE, Mmiislss i CSC FistE A K21,

4. HFREFFIHMEREZNERS
IR 52 2 R B S ROME S TR SR BT SRR . R 0 R AR R
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1

%

N K AN ) Jo] R 4830 1) T % B AL SR ARG, TR 4 b 23t B 1 PR AR PR A R S oy, TR R R
FEMIBIE, X0 AH A s i A R 13 7 A

4 J& B F E#(Matrix metalloproteinases, MMPs) & & F JFU/K il oH ) —25, MMPs J1°T- 0] LLiA fE4n
AN T sy, MMPs s Ris ek 1 s (12 28 F# . Shi S60F 70 &3, A 104 50 puM BF
PR A IR A 4E 2 HT1080 4, RPYRE G0 ARSI st W Eon, iR 4 f it 12 22 AT 4% 52 31 B
SANE], 4 MMP-2. MMP-9 Al MMP-14 (#5838 525 kA, B IRER T So 46 45 R 7R MMP-2. MMP-9
EME TR, B R, HESE AN AR T R FERS 5T (Nuclear factor kappa-B, NF-kB)
AT R, S8 MMP £IEHZEHI[22]. Transwell 12235 R, BFEE2-1F
il 4R il ACHN 1 786-O ML RE ), 2 FIEAMAMNE; Western-blot £5 R/ iir, Xt ALAHEL,
PP EZ G974 MMP-2 1 MMP-9 1355 /K 7 2 7 AR i bE R B [19].

1E D A0 M HSC-4. SAS 1, HRACFEMLHMIARLL, Z8EF 21 bR M40 MRS A ) Jo 5 41 4
HEREE AR P e PR, B R AR AR R S B R B B-45 3 5 1 (B-cadherin) 1
A2 avp6 (integrin avfo)AHF[23]. B #E % F7(50 mg/kg/R) T Pl B 4R B 35 K, AT 5535 k4 AT 40 P e
(i i R A N e % o AR A S256 7Rz A & ) T R R 40 i HepG2 BT AR 28,  HL I 35 PR 40
g STAT3 AIYLBN & A 45 & & H (Girders of actin filaments, Girdin){13%1&8 & STAT3 A1 Akt (I#EER L KT
STAT3 i Fik Al Wi 44 17 85 % N A AT 41 Girdin ik, Akt 0% 40T RVIZ BITERT . 1AL, i
S Girdin i FRIA T 584 TH PRI 520 AR AN Akt BERRIL . TR RVR BAAMHIMER . WF RS REW,
PR 8IS N STAT3/Girdin/Akt 15 5 i, i) 40 B 44 0 i B Ak AT R 12 28 (241 24
Ji9-[8] 78 5 #% 1k (Epithelial-Mesenchymal transition, EMT) & I 57 211 g SR J05 o) 544 o 41 B SR A9 2 FE fiR 28
Re /I E AR . R —DUHEA S Fit, 45 R SR B At % HepG2 1 MHCC97-H
0 BP0 AR B SR A AR 28 e . AL 58 0d R A JAK2/STATS3 @B, N1 Snail /2 Vimentin &
ik, i E-cadherin MIMHIHI4HME EMT S REASC[25]. BEAh, BFFE R R B354 ol @i 0] EMT Xt
IR A375 BT . 1R R PEIR BE MM R4 A FH[26] .

5. RS HULTHEEER

ISR R I WG R VR TT IR I R B iE 2 —, (B2 8 — &P 24 B )2 40 i 2514,
SalREH Bl REMHE—RIEEASWRIER . [F, BT 5o e 8 752 — B (iR
7GR 251, SEALIT BIIGARIG T RORAEAR[27], 0y T4 ma T AN g s, fE T LS B
R NERIER, B 250 R IR, 2540t g ok 2 R fE I 28]

ARV, BRI 50T 29900 I 16 F 8 5 3 S T IR 40 M A7 25 iU, b iy
Zipi A I, RN AT DLECE 25 B SR A BIVE FH o ISR (Cdp) & I8 YT 22 Mo oRd Ak 7 259 2 —[29] .
Gao S5 I MTT A6 & IR k-G BT 8 55 48 5T 410 s 400 S v #fl /F F S6 35 19 5 . Western blot 455
SR, 5O FBEAAREL, BEA A EF S S A y-H2AX B A RIAACF I BT . y-H2AX 8 A FRIEK
-5 DNA HOSUEEWT A 5¢, HA 2 DNA B b &8 . 7R, B il 53 DNA #ifh
S8 T bR 240 B IBUE ) BBURR L[ 16] 0 BN 247 22 BN B v 7 I — A R ZE IR R 3 o A R BT B 1 ]
NIVEATE S 540 5 30 DNA M SR AT R IR AL, 350 DNA S5, 35RI T2 (5 5 8% < 8, 1 Bax /
Bel-2 LUAE, R BRI anfi i T, AN &5 U [ 4098 VR (301

Nie %5 FH 1 3¢ 5 % (Bleomycin, BLM)IF A B 2 55 55 7 /K B4 i 4 A H22 fr B9/ B, 35 2K
T/NRAMY, HEET BLM SR 4tk . Ao sEings FR 8, BLM SH X RCAMH, )
H22 4 s, i psS3 B ERIE. (Edk caspases-3 -8 i1k, feit H22 4UARAIIAT:. 45 REHEF %
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AT LT 2 A R T 31]
IS

P H HAT AR, ARSI T R Ho 2 R SRR R A B e . TR
PEFIBLRIRIE R 2 K92 LR 75 R AR T SWEIETE . kIR L R 299, Besh, A
BT R LB 325 H vl 4% AKT A5 538 B 75 5 AR /)N P Ao Fob 8 4 0 F) 1 32, DA Rl o 4%
PI3K/Akt/mTOR 1] Py B 4H i A AR R 4 ) i e A (VR F (2610 BER BT ST E— 2R N, B3
ZH B BB £ B 2500 R R PO FERORB S, AR SCHLI B TE AR, A S BT
G T IR (T 25

ELmAB
K H AR (81704047, 81704018); I 1l #4Z 5L P9 R I3 H (2020TS091).
SE K
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