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Abstract: The prevalence of colorectal cancer (CRC) is increasing globally, and despite some advances were got in related treatments,
CRC still ranks among the top three in terms of mortality rate due to the problems of drug resistance and low efficiency. There is
increasing evidence that baicalin and baicalein, extracts of the traditional Chinese medicine Scutellaria baicalensis, as novel small-
molecule inhibitors, not only have good anticolorectal cancer effects, but also are not easy to induce drug resistance in cancer cells. In
this paper, a systematic review of the current research status of baicalin and baicalein, two flavonoids, in the treatment of colorectal
cancer was presented, reviewing and discussing their potential roles and related mechanisms in inhibiting the proliferation and invasion
and metastasis of cancer cells, inducing the death of cancer cells, and regulating the tumour microenvironment (TME), with the aim of
providing new ideas for the therapeutic protocols of CRC.
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PR (proliferating cell nuclear antigen, PCNA) 5
41 DNA & ok R &), fEAN NG5 1) e 8 L ®
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Boxes in yellow indicate downregulation of expression and boxes in green indicate upregulation of expression, same as below Figs.
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Fig.1 Mechanism of cell cycle blockade by baicalin and baicalein
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1 AE R AR B A L i 24 DL A K ke
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J\ERARLE G 3K+ 4 (octamer-binding transcription
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IR, 5% BH 35 %51 ] RE4I0 I 45 B J 4t i
W NTIE Al by T W T. Ss 201 IW, 8 I SO DS
J& 45 B e 4 i b & 8 T Csonic hedgehog
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Jit IS IR AH R [F] PR A-1 (glioma-associated homologue-
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1% 5] k2 2 ki Ak Ak B & 4k ( mitochondrial outer
membrane permeabilization, MOMP) M 77 41 ffd £ 25
C (cytochrome C, Cyt-C) BEif, 515 Al
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Wi s, (RIS . [E4E. TR T/
A, [N 2P 22 p53 (tumor protein 53,
TP53). Mg H p53 454 H 2 (tumor protein 53
binding protein 2, TP53BP2). & IAFEA ¥ (tumor
necrosis factor, TNF) UL i Caspase-3. Caspase-
8 M1 Caspase-9 WG ML EA T 5, MYRIRSEA
F524K 10B (tumor necrosis factor receptor superfamily
10B, TNFRSF10B) HJZik N, #Ei)EshoEER)
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PR T, AELAE A P 38 i R 7). (1Y'294002) J& %K
LIRSS, [FIH A E] SHH. SMO BLK Glil A%
mRNA FIE FRIEFFE, SUFU mRNA FIEEH
FILIK- Tt imy, R W HUSE B e AE T g2 i
S0 PI3K/AKT/GSK-3B LA & Hedgehog 15 5 i@ 4
S PR 2637390 R 5T b R 48 i %% A (mesenchymal
epithelial transition factor, MET) A7 i AT LA 0
WRELIA IS A T 40 MR 0 (T-LAK
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Fig.2 Mechanism of apoptosis induction by baicalin and baicalein
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A AN B SR . A 07 AR B AT s E
HLF B WL S B T 55 A PR 4 B i M fS 48
Mukzik gy, MRS, LRk KA N
VAN, IESESE E R A R AR B . (R TS
%% & PCR (quantitative real-time PCR, qRT-
PCR) FIE A% Eid (Western blotting, WB) &
MBI A Z A EAEHEE 3 (receptor-interacting
protein 3, RIP3) KiA/KFHIE EJF. RIP3 jg—Ffif
22 F Ry R R N, WUE ) RIP3 Al TR &% 3
R EEVPATREIFHEIRGE, KA EHES S
gy o RN il PR R A3 VA NIV & 5 =N
JEAE
24 FFERKIET

BRAET 2 — Pl Y AR et T 7 L H
A T2k B - AHVE PR 4 (reactive oxygen species,
ROS), £ _MEkalEE Gl ERTT, 4Hiul bmsk
R FIANL IR 197 R & AR R B Ak, 1ET i S 40
FETZ3 . AT BIF FEAE SR TR 4 b8 A 7 T 24
Ao e i b HAT B2 U541, Lai PRI, 38
HHREMT CRC 4ifl)5, 40iA ROS FIELE 1R
R, A R T AR ) SR SO 4 R A D AR
( glutathione , GSH) . % Bt H ki = AL W B 4
(glutathione peroxidase 4, GPX 4) i, LAMAgFT
FALL TN T =, SRR TS R AR, K
A RPF CRC iR IE T R IEI 4 B s o
GPX4 [P35 1t A5 s ot s A P ) AR B VTR OG,
ME S5 EHFHIEEE 3 (signal transducer and
activator of transcription 3, STAT3) [l KIATIHE5H

GPX4 fiEtE, il — P R IS = T TE n)
FEER Z AT BRI 2 (Janus kinase 2,
JAK2) J% STAT3 REFEMK, FEEE GPX4 I Ki-67 ]
FRIE T, TR JAK2 F1 STAT3 RIAEBA 1L,
R R RRET JAK2/STAT3 JBEK AT GPX4 i
PEFE S CRC YIEksET-.

FRUESEIE SR T B 5SS R IR R
— R GRY B stT, ERET. (2 A
Wi 5P IRFEAI i R R IE T AE P & Bl B i A%
T B RAEAE R .
3 HHIZHAEIR 4L

IR 2 A 0 BB AR TS e SO, AR
2 B g AR TR AN 10% 1 3 A0 T I R M e
TR B 73 i 3 32 EE A0 T J5 R M DL AN 1) e 7 1 i e
AT bR 40 B AR 28 e B ARG T b R T Joid e
tb, MRELITR. MESRELE, Kb
A K K F--B (transforming growth factor-p, TGF-
B) /Smad (small mother against decapentaplegic)-
Wnt. Toll F£5Z4& (Toll-like receptors, TLR) /NF-
kB PIBK/AKT. ik %1% 5 A T--1a (hypoxia inducible
factor-la, HIF-la) /I P B2 AEK B+ (vascular
endothelial growth factor, VEGF) 2§ CHI&1E 17+
WG BNIRE) T IR A AR 2R e 1) R AR 862,
3.1 HI BB FE BRI

JHR R 2R A o — A H o BRI R, B
[8] 78 5 % . (epithelial-mesenchymal transition ,
EMT) 2 Jfa 4/ 5k Joid R 25 JeC JIE 1) o i o L DG BE20
R, FERINVHMIEESAL, RER KM T4
FERFAEIG N, AT bR i A A ¥ . BIE RN DAk
N2 E-45 %) M} & H Cepithelial cadherin, E-cadherin)
IR A 18 (Cytokeratinl8, CKI18) Fl'E%5 i
HH-1 (Claudin-1) 5400 _E bR EMRIE T,
snail « N-45 %k & 1 ( N-cadherin ) F1 3 £ & H
(vimentin) 540 i8] 78 bR SV FRILPENG, Hikss
AR, T 5 T 3R A 4 4 D 5T 1 e A
T FELWT b R T e B A ) R A, T R ST
sEH R E LT 6, BEETUINIT R, WA
BB IRNIRZ b R 8] 78 o e AR5 16 201 B
KB TGF-B+ Smad. Wnt 5% F 5 5@ M 76 L 7 6]
P05 AL R B S B 4 4 O, SR AR B CRC
gHAEJE , A E P YEYE TGF-B1. Smad2/3 Al Smad4
(2 A AR B B R AL /KFFEAIC, 10 Smad7 I H R
RTKFR i, 2 S ) 4 I P b B T e o
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R 4R E AR (matrix metalloproteinase,
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Ji, MMP-2 fl MMP-9 212 ZRIiG1L{E 5 o T
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Fig.3 Mechanism of EMT inhibition by baicalin and baicalein

32 HIFMppRESTH
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2 B B R AT A0 45 B s A R Rl 7. i —
AR B I B 5 3R B R Ak B S 4 e 40 i 4R
WL H 5K/ N RE WD, TR, JF
H AR OIE R 3R E A s SR 8, HE
AIRe S E I FARARAA RN, gL ST
IR A5 5B A%, NF-«xB JE . AKT B
(I 5 R gt e DL RO b R RS B UIAR O, TESS EL
JrdeE v, AKT 3% o 2 (KT DL BERR AL /K ST v
SRR AR B RS I E ELRARS0), B 5T R I
CE AL S 45 B e A4 TLR4. NF-xB. p65
Hl p-IkBa (IFRIEIKF 22 T, {8 TLR4 057
JEIHIVE RS, RPEEFH 33 TLR4/NF-«B

15 5 10 I 52 450 A T ) 45 B e A B AT B S5 4R
2B, AR EE A PI3K. AKT.
(BKﬁﬁaﬁ&wm$Twaw%WBmmq/
GSK-3p P4 7F 8 %5 5 4 45 BV e 40 ML % R R

RAET BEEAE R 70,
3.3 AR I A BX

& AN K AT (vascular endothelial growth
factor, VEGF) C\#{UESETE g i A K rh iy v 81 22
e, BT EELR A K I R T, TR
JIRIRE 12 2% 56 B BT HR 25 A7, R FE R I B 25 2 AL 2R
S e BR] pS 3 i [ Ak B M T 0 ) A A ek
Al Smad4 H13KiE, BHMr I CRC 408+ VEGF 1)
B2, SAb—T A R EOR, HEREHET
W 7 HIF-la. CD31 MI3RIA, 1B TLR4 mibg )G
WERMMME R, RN RIS ETS TLR4
g, TEBHKIE &) (LPS.MD-2.TLR4) , #li



° 748 «

FED 2025618 $56% H 28 Chinese Traditional and Herbal Drugs 2025 January Vol. 56 No. 2

TLR4 3% ¥, AT BEAK R Vi 73+ HIF-1a M1 VEGF
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WS R M8 A k>, I HAEBEE PI3K. AKT.
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Fig.4 Mechanism of angiogenesis inhibition by baicalin and baicalein
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Jigeg A R AR e Ak TR AS, AT AR
KR 58 BR RS M, O A B (tumor
microenvironment, TME) Z8l -4, 5ius4K %
PIFHE . B FUR ISR F G 45 B m t e AR
JFHEFET-FEAAR 1 (programmed cell death 1 ligand 1,
PD-L1) [JRIEFEE R KIE AN EI 0L (myeloid-
derived suppressor cells, MDSCs) [PFJEL#] T, M
M {2t T 4HpEE 4k, i CD4*H CD8* T 4 fE 44
IR B, SR THLAR S 1R e 7T R B 2R L fe i ia
7R o RIS A I 2] 197 4% K5~ TLR4. NF-
kB. p65 Hl p-IkBa [ 1K 7K IRk K4 4l
KO ] fee il 4] TLR4/NF-«B 15 5@
B, FEIE TME KRR ST R PR B G 2 331,

WAk, M ] U IR HA NS, HE
E R IR G- I =R VAS Gl L -2 Sl S )
TME, WHFTUESE, MUK B SO R 15 Rk 45
R IE, &L S S S A A
AT B R AT, B it FaR L]
CRC TRIRAHL, WA KIS H 5 ERM
B AT SN DR T (R LI 45 B A - e i
o WL R BT 51 ] PR 2k 4l -1

(interleukin-18, IL-1p). IL-6 A8 ¥R SEH T -a
(tumor necrosis factor-a, TNF-o) %5 28 EK -7, 12Eif
U JR) B 2% SE IR AR A, T 3 25 R W] MG N 45 B
Uik PPARy HIFRIE, MM#H NF-«B i, I
b RIER T — S B A 2(INOS) . COX-2 #1 TNF-
o SFIFRIA, 24N R - A R AR col, S —
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Fig. 5 Baicalin and baicalein exert anticolorectal cancer effects
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