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Abstract: Ulcerative colitis (UC), a chronic non-specific inflammatory bowel disease with an unclear etiology, has posed a serious
threat to patients' physical and mental health due to its chronic and relapsing nature. Its pathogenesis is complex, involving the
interaction of multiple factors such as immune imbalance, intestinal flora disorder, impaired intestinal barrier function, as well as
genetics and environment. Recent studies have confirmed that glycolysis, as a key metabolic pathway, plays an important role in the
occurrence and development of UC. The abnormal activation of its transporters and key enzymes can enhance glycolytic metabolic
flow, thereby affecting the pathological process of UC. Based on this, targeted regulation of glycolytic metabolic pathways provides a
new potential strategy for the treatment of UC. Traditional Chinese medicine has a long history and rich experience in the treatment of
UC, which can not only effectively relieve clinical symptoms, but also has significant advantages such as high safety and low recurrence
rate. Studies have shown that traditional Chinese medicine can intervene in the glycolytic metabolic pathway by regulating glycolysis-
related transporters, key enzymes and upstream and downstream signaling pathways, and finally achieve multiple therapeutic effects
of restoring the balance of immune cells in UC, reducing intestinal inflammatory response and promoting the repair of intestinal
mucosal barrier. This article systematically reviews the association between glycolysis and UC, as well as the research progress in the
treatment of UC with active components of traditional Chinese medicine, single traditional Chinese medicine and traditional Chinese

medicine compounds by regulating glycolytic metabolic pathways, aiming to provide new ideas and theoretical basis for the clinical
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treatment of UC with traditional Chinese medicine.
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Fig. 1 Primary therapeutic mechanism of traditional Chinese medicine in ulcerative colitis via glycolysis regulation
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Table 1 Mechanism of active components from traditional Chinese medicine in regulating glycolysis for treatment of UC

eS| D%y iR ! Y TR
e AR SEA C57BL6 /M. DSS HHIT; 125, 25.0. 50.0mgkg!; gt HIF-lo 2 &-& A
BALB/c /i TNBS #%1% 10, 20+ 40 pmol L' g, kEE AN
S; BMDMs 401fil; 293T 41 ML/M2 Fa s
Hl; THP-1 418
ARBEEDT . % LPS+y T E (IFN-y) % 16 umol L i HIF-1a 3K, T IRFER
i S RAW264.7 E W40 fRCEERY, WA MUM2 B
i W AR S
DU A1l W LPS %S THPL FIE G4 10, 20 pmol L' ] PIBK/AKL {5 538, 0
ik
ki AEER A% NEEATE KR C57BL/6 /M DSS EHHIR; 5. 10 mg kg™ B AR W I A S M, KR
¥ B4l CD4'T 40 0.1. 0.3, 1.0 pmol L Th17/Treg 4 i ¥4
REREABRED AKFE C57BL/6 /MR, DSS HHITK 12,5, 25.0. 50.0 mg kg™ e HIF-la B, WK
Thi17/Treg 4 V-
R /NBETHEA WiE. B LPS H 3K RAW264.7 EWE 20 umol-L™! B AMPK , 008 R i
e iy MTORCUHIF-1a {5 5 i
%, WE B4R MUM2
iy ¥ <l N BALB/c /MR DSS HHTKA 25, 50. 100 mg kg™ #LH) ENO3, L IRFHEE ARG
B ERBEL  FREER LPSHIFN-yy 55 RAW 264.7 0.625. 1.250. 2.500 ## mTORCIU/HIF-1a 155
4iff; BALB/C/MR DSSH  umol-L™'; W, MEEWMNNR
HHERH 40, 80. 160 mg kg~' M1/M2 #2745
IR K C57BL/6 /MR DSS HEHIK:  0.1mgg s ] c-Myc & HRIL, i
HT-29 4Hff; SW620 48 50 pg-mL~! PR AR R R
S HE 1500 HE C57BL/6 /MR DSS HETK 30, 60 mg kg™ BERENTTRE, 0k
mMTORCUHIF-1o 15 5 i
%, ¥ Th17/Treg 1
NIFEES FE"RTH NER  C57BL6 /MR DSS Ik 80 mg kg™ ] HIF-1o % S HOBERE AR,
1631 1Rk mTreg 20701k
EZ BN WK Z PO BALB/c/Nii DSS HHITK 200 mg kg™ 0% MST/DRPL {3 5 3@ B4 A1
MTORMIF-1a f55EH,
HE mTreg 40AE ML
R KRR K BALB/c /MR DSS EH%k; 625, 1250. 2500 mgkg': FMCHERAAEER S, MHIE
LPS+IFN-y %S/ RAW 0.5, 1.0, 2.0 pmol L W A1 i 1) ML AR Ak
264.7 411
RO GAREMA TR BALB/c/NER DSS HEIK 10, 20 mg kg™’ P& GAPDH HEgitte,
H: LPS#5SM RAW 10, 20. 40 pmol L GAPDH MR Bk, K
264.7 40 E R4 A M1UM2 24
EQ BN BETERY A, % SD KR DSS Bk 6 mg kg ! TR0 i T TR R A8 0 I A
e NEN FAR
(CEE

fo kA, &SRR UC 18 YERAE .
232 Ajhin AJAmREIEINVER IR, NiRITIR
PORPRIIARTT . LB 2 M1 R R

NP LAAS 2337 & 5 S 3T TP, R
| HIF-1a #3145, R GLUTL. HK2. GAPDH
1 PEKFB3 (13214, A1 040 ik A C it B 4w FE



FA8EFE 128 2025F 12 8

4¥38ad %, Drug Evaluation Research

Vol. 48 No. 12 December 2025 - 3763

HET AR M1 B B Rl fubs B4 S HAR R X+ IL-
6+ TNF-o, (7K, 340 M2 24 B i br &40 K bt
KHF IL-10. FALERKET-B (TGF-B) 17K,
B2k UC JGE R B, B RGBT AT 2718
it SIRT6/HIF-1a & 4%, B3 UC /NRAS 2N BE
AR, D E R AR S &, JF MR R
FIL-17. IL-6 F£i&, LAFLREFRIRIE, WK
FEIRITVER s fEURARAE b, T se 25 m2— B ot
K, Aj257i8 Re il il FEAS HIF-1a RIE, F R
P felity, 3% Th17/Treg “Fffif, YK EMiE B fass,
KFAIT UC IIRCR .

233 JEWiRTT REEEN UC B 5T REN
e, IR R ER AR BRI %
OEHL, BENE R OTIRITIENME UC, %7
TEIACHS . R, SR SIS hE A SEER A AR
%7 REBE A DSS 175 18 1 UC /)N B 26 Wil
iz H GLUTI. GLUT2. GLUT4 Pl & HK2. PKM2
FIEIKF, T M1 B 0 A0 i 250 S AH 2 2 A A
F TNF-a. IL-6 FIRIE, 8 M2 B ErEgH i fs
PL IL-10. TGE-B B, M &KX UC /N
BITIER .

234 F&N e NHEES REFERR K,
HAEMRIH . SRR mRetE, A UC JEHEE A
WERVETT SR A 7 R R B FH A 5t 58 R R B E i it
FURI, & Rnld@Ed s uC NRE AR H
PI3K/Akt 155 1@ H7EAL, T GLUTI. HK2.
PKM2 S5 HIERIE KT, 4 i 5 Rk B2 485
I A N B4 i M1 R4k K TNF-a £,
TRt B A M2 BURR AL K TL-10 BI3RIK, B
2 W3 B RE N o R AR A%

235 MR MR A AR PSR,
A TR BT DR, RS B it 7T R
ARSI AL AT B3E NI UC /N4 a4 s A b
424K GLUTI. GLUT2. GLUT4 FIbEF @l HK2.
Aldolase A. PKM2 HJ3RIA, i BEvE AL I pERE g
Rz e, F P RAMEE T TNF-a. IL-1B.
IL-6 mRNA FIA/KF, PR MR F IL-10. IL-
35. TGF- RIEKF, MIMkEE UC ARV
23.6 CHTOMER SR B DT AT ST E
(FER), FHEFFFERET DL VR HERH . JBE H
RE” NHAZCRNL, FE AL A BT KR
MEHL, 1ZT AR EANEE . Rk T,
FERREEBILR IS DSS W3 1) UC /N ERSEALAR EE, Bt

B AL IE I PR A 404 GLUT1. HK2. PKM2
FILKE, AR HEL, ATE T 45
IS Th17/Treg AHMI-V47, it UC /NS AT
EAES
237 BUhigETT RS2 UK
HOAPREALEIHEIIRTT UC BB ST, A IFHF
B VEIMALES . SR A7), Zhang S5 8815)
R, € DSS HSH UC KRR, BB L
SOy nE RS AR F HIF-1a FIRIE, i
HK2. GLUTI1 HJRIEIKF, #ii] M1 B E R4 ik
PR AR AR W& AT, PRE R A IL-6. TNF-a
(TR, MR i o0, (R IR IR .
238 FIR RIEEEREA “ AL V9T UC, |
WRAER, 1Z77 A BRI . JEIVERE . IR
hak, FEWPRATR7 UC IS RIFIRUR, %
RN AT DSS 75 519 UC /N, RELFI
RT3 I AMPK/mTOR {5 538 1%, 06 b Fe it
KHER LDHA. PKM2. HK2 ik, MM s fe
B, FEFRRARER F IFN-y. IL-6. TNF-a {13
EAKCE, FEFERIERTT UC FIfEH .
239 HHTZEBURIREN E &5 R
FH T SR R RBLK SR I 25 R 5 il %7 7E UC
KBRS H i T LR B AR T R - BT AR N 35 7 - 70
IRITEOME D R IREE B AR T R, %7 RE
A% UC KRG AL & =, T o- T 2 K
T e KB AR P R R 0 A A R AR 1 3L
RE, HFMRESEMTIEEE, FRE R IER.
2.3.10 ALESEFZ S TT ALES G 5 T5 2 — Fhilf IR
HFiR97 UC MR 257757, Li 0050 R, L%
77T DSS ¥ F 1 UC /N, RIZT7 Al s o
AMPK, i HK2 £i5 KA S &, MM UC /MR
Sh 1A 23 E R i 0 AR AR, T M1/M2 Y
E VRGN AR A P47, TR il SORE R, KR
BITIER .

gx b, MR 2R 7 S A 7 35 nl i
) A B A IX — A% O 3R, Jl i 2 R RIE T, B
ST UC MIRTT R - 1X—JE [FE B AR AMY
NEMP R TTRIT UC B4 FHLE S0t T 82
VI, AR A 1) UC YR TT 259 AR
Al R 245 77 R34 T B4R, ™ B T R R ZTE
AR5 5 S T U 0 A Re I 34 R0 S 7 7
HH 255 7 R BRI T UC BIVE FIHLENC B
* 2.
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#2 HHEHIPEEREGT UC BIERNLE
Table 2 Mechanism of traditional Chinese medicine formulas in regulating glycolysis for treatment of UC
Y Ak [t SRR VE ML
IWEEPA ZEw, WV IR, WE BALB/C /MR DSS HHITK  5gkg! IR B AR AT IS T B
. HEET fi, EIE ATP/ADO H T4
C57BL/6 /N, DSS HHITk  2.5g%g™! T BE ARG, Yk 5T B R Al K
M1/M2 Fa 180
BALB/c /MR DSS HHX  2.5gkg™! % AMPK/TSC 15 Sl % . 4
PI3K/AKYMTOR {5 5@, i
FEREAR, I2IC1Z T 41 /3L 10)
i HAT 5, I, K THP-1 AR Al 11.1gkg! Ml HIF-la, % 5 B4R
R, KEF. ¥ (PMA) +LPS+IFN-y M1/M2 Fazsel
H. AR, KH® C57BL/6 /MR DSS HHTK  31.08 g kg™ WA SIRTE/MHIF-1o 4%, 44
T fige (371
C57BL/6 /i, DSS HEHIX 1554 g kg™ il HIF-10, K& Th17/Treg 41
Jfa - fiige2]
TE AT HE, M. HEE. T C57BL/6 /N DSS H itk 1.8 gkg! N A B AR W A0 i K R
%, =k, AF. T fR G, k2 BRI L M1/M2
Mg SH B Fads(es
FeaH WIE. R BALB/c /MR DSS HHIPX  0.75. 1.50. 3.00 #ii] PI3K/AKt {5 5B, WEE
gkg! WL ML/M2 o518
NI 25 i L W CKIE S . C57BL/6 /MR DSS MK 1.5, 3.0, 6.0 TN VR B TR R R e B AR SRR
SEeTNE1/= NI S 7 NN g kg™ BRI, I A I
PR, MIZE . BEAEH T fr AR s 2 1890
£, BIR FH.
KHEL, KA b
HRE BAAE
L AL B, M2, T 3% C57BL/6 /MR DSS HETR  8.085 g kg™ VR BHI R TR A A SR
pUENN = Btf, WS Th17/Treg 4 T-fee]
ELE NI v WA B34, 3 SDKE DSS H K 1.26 g kg! 0] HIF-1o d82%, RS BRI
Wi . B G M1/M2 Fazs1eel
R, AifEF. Atei
THHL
FHRA IR L2y, HiAR L, 10 #E C57BL/6 /N DSS HHITK  13.65 g kgt PH AMPK/MTOR {5 5@, 0
T Al 1) P g 891
HTEORIBE . BT BT, Wistar KR TNBS/ZEZ# 1.8 g kg™ O A AR O 7 A 2 A 100
FRAE. FATRVIR W
FEF L RS B
16
NS 2 5 7 S 2, 7 &7, %, C57BL/6 /MR DSS BTk 2.5, 5.0. 10.0 ¥ AMPK, &k & B % 40 g
RZ Mg, AEAE g kg™ M1/M2 Fazsol
3 HFiES5RE TEREAE RS, X R 3 B O R 3 s U B Jg fop 0% [AI

UC 1E Il PR & L8 A 52 A 1 S P i

CURREERE . 5 IR B RAF R E L, BHRpIE
R TS (IS R AR RS, R RE R R
BEk HRER. RATEMANRIL, HAHIE L SOE A

b, PRE G RCH RECE TS G YT 3RS, CRUNIZ
A A SR AT FU T 13, BERER AT UC it
Jexd A ) A AR, T IE (e e A A
WS (Rt JORE R TR T iz R R iz R Y
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) UC FRFEHERE . Wi R, KPP 25iE MK
G METIE “ZIBER-Z -2 RN AERE R, X
PI3K/Akt. AMPK/mTOR. SIRT6 2%y Mk AT
WA 28 T T, AT RS HE R 4% HIF-1o-FE B2 AR 3, 3E 1T
RAESGE A 3L R UC R0E ARt 3545
BEIER, NERERBERIGYT UC 24t T F 5%
15 W

SR, L S A R I 2R R G T UC
BEIUS— ERE, AHIRAFAE — S B 3R L
(1) B ) W AR T I 25 A S 1 5 T A AR TR 1Y) 58
FEREAR, AHBIEPRAR DG 78, S0 AT T e
fRI UC 1677 HWE 215 B AR ZE A S IR B B, PR T
HoXF UC B sEbRia T E . (2) W RIESEH
2yl I PRI AR, (R0 R TR A S oA
R E CEBERA. TR A2 E R
BEHLRIIRRE D, KR AT RAR TR RS
MA@ AR AE SCIRPEHLE . (3) 2 I hE R A
W RIE T IEE R NAOIRCER, LA 2 R g
—IEM, T RS, AR RGE RS
A SRIGIAE, MRS SN EAE M L B, fEATiE
PRI R CBGE . BRI ES KRR (4) KA
9T 2 DLBRBR 25 B 7 BN S0 5, KR Fa b
P A () SRR RS o S e AN A2, ELR 0 TR B[R] sl P sk
I R TR N O R AN B, 5 MmN PR P 20 v 1
LR 25 R B R RS R, B RS e
2, [FW T i ISR 7L, HEB T EE Z5hn AL
RIE. g, W@ iRz fgia T UC IR H
AT R, ABADFRRAIRE, N UC WIRKIEIT S
QET 23 R B TR v () 3R A B R SE B

PEFR PAAEHSFAREGEF G R

&k

[1] Hasan S, Ghani N, Zhao X L, et al. Exogenous pyruvate is
therapeutic against colitis by targeting cytosolic
phospholipase A2 [J]. Genes Dis, 2025, 12(5): 101571.

[2] LiX, SongP G,LilJ, etal. The disease burden and clinical
characteristics of inflammatory bowel disease in the
Chinese population: A systematic review and Meta-
analysis [J]. Int J Environ Res Public Health, 2017, 14(3):
238.

[3] Dan WY, Zhou G Z, Peng L H, et al. Update and latest
advances in mechanisms and management of colitis-
associated colorectal cancer [J]. World J Gastrointest
Oncol, 2023, 15(8): 1317-1331.

[4] Sonbol H M, El-Sayed M M, Khedr M A, et al. Type D
personality, insomnia severity, perceived stress, and
health-related quality of life in inflammatory bowel
disease: A case-control study [J]. J Psychosom Res, 2025,
195: 112199.

[5] LongD,Mao CH, Zhang W, et al. Natural products for the
treatment of ulcerative colitis: Focus on the JAK/STAT
pathway [J]. Front Immunol, 2025, 16: 1538302.

[6] Zih, HES, xIFHR, 5 ETEYE ALY

IR I I 46 W 9% fie AR G B JE R B JL AE AL
[7]. BlEER S TR, 2024, 24(9): 3605-3622.
Li W, Li C M, Liu Q S, et al. Exploring key energy
metabolism-related genes and potential mechanisms in
ulcerative colitis based on bioinformatics and machine
learning [J]. Sci Technol Eng, 2024, 24(9): 3605-3622.

[7] Chandel N S. Glycolysis [J]. Cold Spring Harb Perspect
Biol, 2021, 13(5): a040535.

[8] BRaERR, BAHE, KNE, % PEL NG ERE

TR M W SR (0] Hh 2T S IR 2 B,
2025, 36(3): 469-478.
Chen X Q, Zhao X L, Zhu X Y, et al. Research progress of
traditional Chinese medicine regulating metabolic
reprogramming in hepatocellular carcinoma [J]. Tradit
Chin Drug Res Clin Pharmacol, 2025, 36(3): 469-478.

[9] Xia Y X, Zhang L, Ocansey D K W, et al. Role of
glycolysis in inflammatory bowel disease and its
associated colorectal cancer [J]. Front Endocrinol, 2023,
14: 1242991.

[10] Soto-Heredero G, Gomez de las Heras M M, Gabandé-
Rodriguez E, et al. Glycolysis—a key player in the
inflammatory response [J]. FEBS J, 2020, 287(16): 3350-
3369.

[11] Weber-Stiehl S, Taubenheim J, Jarke L, et al. Hexokinase
2 expression in apical enterocytes correlates with
inflammation severity in patients with inflammatory bowel
disease [J]. BMC Med, 2024, 22(1): 490.

[12] MFRJE, $Aw 55, Shbede, S5 B WE B2 1S W R L ms

@A A XS R VR T 2 S (). 25
PN FT, 2025, 48(7): 2004-2015.
Hou X Q, Hu G Y, Han X Y, et al. Current status of cancer
therapeutics targeting metabolic intersection of glycolysis
and pentose phosphate pathway [J]. Drug Eval Res, 2025,
48(7): 2004-2015.

[13] Yu Q, Guo M J, Zeng W Y, et al. Interactions between
NLRP3 inflammasome and glycolysis in macrophages:
New insights into chronic inflammation pathogenesis [J].
Immun Inflamm Dis, 2022, 10(3): e581.

[14] Vuerich M, Wang N, Graham J J, et al. Blockade of PGK1



3766

F48EF 128 2025F 128

{;Jﬁ‘%f-‘[ﬂf‘{ ER Drug Evaluation Research

Vol. 48 No. 12 December 2025

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

and ALDOA enhances bilirubin control of Th17 cells in
Crohn’s disease [J]. Commun Biol, 2022, 5(1): 994.
Godfrey W H, Kornberg M D. The role of metabolic
enzymes in the
Metabolites, 2020, 10(11): 426.

FREAHT, HEsT, EIE. B PIREER S M2 AHT R AL
BT FCHE R (9], bR 2B A 5 R B A A AR, 2025,
39(7): 550-558.

Zhang M M, Shen L L, Qu X. Research progress in anti-

regulation of inflammation [J].

inflammatory mechanisms of targeting pyruvate kinase
M2 [J]. Chin J Pharmacol Toxicol, 2025, 39(7): 550-558.
Lee H, Jeon J H, Lee Y J, et al. Inhibition of pyruvate
dehydrogenase kinase 4 in CD4+ T cells ameliorates
intestinal inflammation [J]. Cell Mol Gastroenterol
Hepatol, 2023, 15(2): 439-461.

BRcEk, MR, ZRAL, 4. AR TE S 2 L
PR S AR TGRS (1] JTRERR
%, 2024, 42(1): 33-38.

Chen H Z, Yang Y L, Li Z H, et al. Analysis on the
relationship between serological indicators and cytokines
in patients with different intestinal diseases [J]. J
Guangdong Med Univ, 2024, 42(1): 33-38.

Han Y D, Xun J, Li T, et al. FATS alleviates ulcerative
colitis by inhibiting M1 macrophage polarization and
aerobic glycolysis through promoting the ubiquitination-
mediated degradation of HIF-1a [J]. Biochem Pharmacol,
2025, 240: 117053.

MR, SN, RS, &5 BhEIE BT -la FER
AR 0 v AR AL AT ok e [J]. vh 8 R Tl
FE(FPIE), 2024, 8(2): 174-180.

Chen L L, Jing D H, Zhang Y W, et al. Research progress
on the mechanism of hypoxia-inducible factor-la in
inflammatory bowel disease [J]. Chin J Inflamm Bowel
Dis, 2024, 8(2): 174-180.

Wang T, Liu HY, Lian G, et al. HIF1a-induced glycolysis
metabolism is essential to the activation of inflammatory
macrophages [J]. Mediators Inflamm, 2017, 2017:
9029327.

ALY, FrR M, #hEEd, &5 Qs E G AR B4
Wtk 1§ ma Uk R [J]. AR R F R, 2025,
46(2): 196-206.

Shao J T, Qi J Y, Han Z X, et al. Research progress on the
effect of metabolic reprogramming on macrophage
polarization [J]. J Hebei Univ Sci Technol, 2025, 46(2):
196-206.

LT, M, BORRE. BN A A b ARG g
MUt [ B EA R 4 &, 2023, 39(9):
1650-1657.

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

Wu H N, Lin C L, Huang C H. Research progress of
glucose metabolism reprogramming
polarization [J]. Chin J Pathophysiol, 2023, 39(9): 1650-
1657.

sk, R, AR, & RGEMEER T T A
BT FCHE R S AEIR I T 5 (. 18 B S A o
Z 38, 2025, 34(2): 303-307.

Zhang Y R, Zhang Z, Sun Y X, et al. T cell metabolism in
inflammatory bowel disease and potential therapeutic
options [J]. Chin J Gastroenterol Hepatol, 2025, 34(2):
303-307.

Chen S, Shen CF, Zeng X R, et al. Energy metabolism and

in macrophage

the intestinal barrier: Implications for understanding and
managing intestinal diseases [J]. Front Microbiol, 2025,
16: 1515364.

W, R, BHREL, . TWER NI
RR-FEFACPRER b 25 F Tt fe et fg 0],
P BEAE A TH LA E, 2025, 33(3): 332-338.

DongY, LiJ X, Hu J C, et al. Research progress on the role
of Warburg effect in wulcerative colitis-carcinoma
transformation and intervention of traditional Chinese
medicine [J]. Chin J Integr Tradit West Med Dig, 2025,
33(3): 332-338.

Yan F, Yuan W Q, Wu S M, et al. Novel mechanisms of
intestinal flora regulation in high-altitude hypoxia [J].
Heliyon, 2024, 10(20): €38220.

XiaoJ'Y, Guo X J, Wang Z Q. Crosstalk between hypoxia-
inducible factor-loo and short-chain fatty acids in
inflammatory bowel disease: Key clues toward unraveling
the mystery [J]. Front Immunol, 2024, 15: 1385907.
Jyoti, Dey P. Mechanisms and implications of the gut
microbial modulation of intestinal metabolic processes [J].
NPJ Metab Health Dis, 2025, 3(1): 24.

Li X F, Tian R F, Liu L, et al. Andrographolide enhanced
radiosensitivity by downregulating glycolysis via the
inhibition of the PI3K-Akt-mTOR signaling pathway in
HCT116 colorectal cancer cells [J]. J Int Med Res, 2020,
48(8): 0300060520946169.

Wk, Ator, EEH, & ZIEPUR 7 ET
PI3K/Akt/mTOR 3 % 10 W B et 7 45 B Mg A PR AL AR
WL [J]. mE R 2R E AR, 2025, 41(6): 730-741.
Liang Y W, Zhou H L, Zhuang Y P, et al. Study on the
mechanism of anti-colorectal cancer effects of Anzheng
Kangliu Decoction by
PI3K/Akt/mTOR pathway [J]. J Nanjing Univ Tradit Chin
Med, 2025, 41(6): 730-741.

Cribioli E, Giordano Attianese G M P, Ginefra P, et al.
Enforcing GLUT3 expression in CD8" T cells improves

inhibiting  glycolysis via



$F48EF 12

2025F 12 B

4¥38ad %, Drug Evaluation Research

Vol. 48 No. 12 December 2025 -« 3767

[33]

[34]

[35]

(36]

(37]

(38]

[39]

[40]

[41]

fitness and tumor control by promoting glucose uptake and
energy storage [J]. Front Immunol, 2022, 13: 976628.
Deng H, Chen Y M, Li P J, et al. PI3K/AKT/mTOR
pathway, hypoxia, and glucose metabolism: Potential
targets to overcome radioresistance in small cell lung
cancer [J]. Cancer Pathog Ther, 2023, 1(1): 56-66.

Wang Y, Li M, Zha A S. mTOR promotes an inflammatory
response through the HIF1 signaling pathway in ulcerative
colitis [J]. Int Immunopharmacol, 2024, 134: 112217.
Steinberg G R, Hardie D G. New insights into activation
and function of the AMPK [J]. Nat Rev Mol Cell Biol,
2023, 24(4): 255-272.

T, DU AL T 7 AMPK-TSC 155 A% s ic izt
T AT Bum RS 2 A A BLE] [D]. 7 &:
LI BR 25 K5, 2021.

Wang H Y. Mechanism of Sishen Pill treated chronic
relapsed ulcerative colitis by regulating differentiation of
memory T cell via AMPK-TSC signaling pathway [D].
Nanchang: Jiangxi University of Chinese Medicine, 2021.
HEgR, EIE, RART, & Aj2imiEid SIRT6/HIF-1a
TRAT I BE I ARG T e A i R[], T E STy
F 2k &, 2025, 31(11): 10-19.

Xia Y L, Cao H, Wu D S, et al. Alleviation of ulcerative
colitis by Shaoyaotang via inhibiting glycolysis through
SIRT6/HIF-1a pathway [J]. Chin J Exp Tradit Med Form,
2025, 31(11): 10-19.

FERE, FIER, T, 55 StmttsmRhELy
FERE(2023) [J]. HFEZARE, 2024, 65(7): 763-768.

LiJ X, Tang X D, Wang H H, et al. Guideline for diagnosis
and treatment of ulcerative colitis with Chinese medicine
[7]. J Tradit Chin Med, 2024, 65(7): 763-768.

#HR—, BPH, AR, & E BRI 5t R I
T - - AR IR U TS I R AT [J].
KEHEEZ, 2025, 42(6): 686-689.

Dong X Y, Zhao D Y, Huo Y L, et al. Exploration of
Professor LI Diangui, a master of traditional Chinese
medicine, on the treatment of ulcerative colitis based on
the theory of “deficiency in the middle Jiao, turbidity
obstruction, and toxin generation” [J]. Tianjin J Tradit
Chin Med, 2025, 42(6): 686-689.

R, U AR R T I R 5 1 4 i R
EUEZ S [J]. LT BERE, 2022, 49(12): 28-30.

Li H, Xie J R. Clinical experience of XIE jingri’s treatment
of ulcerative colitis with stagnation of qi and blood stasis
[J]. Liaoning J Tradit Chin Med, 2022, 49(12): 28-30.
kg, DUBH. S FTIIE I a7 it th s i % (7],
R, 2025, 66(10): 1069-1072.

Geng X, Gong Y. Treatment of ulcerative colitis with the

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

combined method of warming and clearing [J]. J Tradit
Chin Med, 2025, 66(10): 1069-1072.

B, FRPL. B K 2 AR R VA i R AR T I
BIREE AR SRR [J]. ek Ry, 2024, 17(4):
759-768.

Mao Q, Zheng K. Regulatory effect of flavonoid herbal
monomers on signaling pathways of ulcerative colitis: A
review [J]. Glob Tradit Chin Med, 2024, 17(4): 759-768.
Zhuang H D, Lv Q, Zhong C, et al. Tiliroside ameliorates
ulcerative colitis by restoring the M1/M2 macrophage
balance via the HIF-lo/glycolysis pathway [J]. Front
Immunol, 2021, 12: 649463.

W, A, FHHE. KRERMT SIRT3/AMPK/
mTOR 15 S IBEE B P45 i 95 /N Th17/Treg %%
FETRIREN [J]. RERFEUIEE TS IT R, 2023, 35(7):
1144-1153.

Yuan L, Ji J H, Li M Y. Effect of luteolin on Th17/Treg
immune balance in mice with ulcerative colitis by
regulating SIRT3/AMPK/mTOR signaling pathway [J].
Nat Prod Res Dev, 2023, 35(7): 1144-1153.

SKODAR, GREHH, DR, 5. AR ERIEE HIF-1a 40
w2 M1 B B AL [J]. P E A
%, 2023, 39(2): 244-251.

Zhang B C, Zhang T T, Xiang C H, et al. Luteolin regulates
M1 macrophage polarization by inhibiting glycolytic
pathway induced by HIF-1a [J]. Chin Pharmacol Bull,
2023, 39(2): 244-251.

MRESC, R B, s/, 5. B IL-6/STAT3 .
PI3K/Akt 38 IR I 200 LPS 5 %/ THP1 EIE
A 76 E LR R (7). SRR, 2022, 45(7): 1721-
1725.

ChenY W, Li S Q, Huang X P, et al. Based on IL-6/STAT3
and PI3K/Akt pathways, the effects of wogonin on LPS-
induced THP1 macrophage inflammation model were
discussed [J]. J Chin Med Mater, 2022, 45(7): 1721-1725.
A, e /NS N R R B IR B
FR 2 5 W A FIALEIBE 9T (7], 830 K e 2 o
#, 2022, 45(3): 157-161.

Li X H, Jin T F. Study on the mechanism of parthenolide
on alleviating ulcerative colitis induced by dextran sulfate
sodium [J]. J Med Sci Yanbian Univ, 2022, 45(3): 157-161.
WSLOE, M5, MREEZE, 5. bk ey AaEmsis
MR R R [J]. P E SR U R e &, 2024, 30(5):
289-298.

Yang LY, Cheng J, Chen J J, et al. Biological activities of
sesquiterpenoids: A review [J]. Chin J Exp Tradit Med
Form, 2024, 30(5): 289-298.

Ma LY, Li M T, LvJ H, et al. Design, synthesis, and



« 3768

F48EF 128 2025F 128

{;Jﬁ‘%f-‘[ﬂf‘{ ER Drug Evaluation Research

Vol. 48 No. 12 December 2025

[50]

[51]

(52]

(53]

[54]

[55]

[56]

[57]

(58]

biological evaluation of novel sesquiterpene lactone
derivatives as PKM2 activators with potent anti-ulcerative
colitis activities [J]. Eur J Med Chem, 2024, 272: 116426.
Lv Q, Xing Y, Dong D, et al. Costunolide ameliorates
colitis via specific inhibition of HIF1a/glycolysis-
mediated Th17 differentiation [J]. Int Immunopharmacol,
2021, 97: 107688.

e, BF, 77, 5. NBERGRTT U RS R
YEFIBUHRIRE FERERE (7], HOR A B 25 K22 224k, 2025,
42(3): 73-79.

HuZ Z, Wang R, Li Y F, et al. Study on the mechanism of
berberine in the treatment of ulcerative colitis [J]. J Gansu
Univ Chin Med, 2025, 42(3): 73-79.

R NEEIH A AMPK fI#] mTORCI/HIF-1a ##%
B0 B AR A A 5T R AR L LRI 5 [D]. b
PSR IR PSS B, 2025.

Yu Y. Study on the anti-arthritis effect and mechanism of
BBR associated with regulating macrophage polarization
through AMPK-dependent inhibition of mTORC1/HIF-1a
pathway [D]. Bengbu: Bengbu Medical College, 2025.
Long J Y, Song J W, Zhong L, et al. Palmatine: A review
of its pharmacology, toxicity and pharmacokinetics [J].
Biochimie, 2019, 162: 176-184.

J YRz, BRI, kAR, & OREEhEBERAEME
IEAE B RHE IR BRI [J]. 257274, 2024, 59(6):
1873-1882.

Zhou X Q, Geng Y M, Zhang T C, et al. Screening of key
enzyme genes on the palmatine biosynthetic pathway in
Fibraurea recisa [J]. Acta Pharm Sin, 2024, 59(6): 1873-
1882.

Zhang Y, Lai Z X, Hu X X, et al. Palmatine ameliorates
intestinal epithelial barrier injury in ulcerative colitis via
targeting enolase 3 [J]. Int Immunopharmacol, 2025, 162:
115110.

REYH. BT R B AR AR T A RS It
S5lizms [D]. I TN BEZ R, 2024,

Wu M M. Dioscin ameliorates mice ulcerative colitis via
regulating macrophage polarization [D]. Guangzhou:
Guangzhou University of Chinese Medicine, 2024.
G2, A, JREE, & SRR, &
Y& i ARSI FURE R S LR AT R 7], ThE
2025, 56(10): 3759-3770.

Zhao Y D, Shi C C, Su Q X, et al. Research progress on
extraction and isolation, biosynthesis, biological activities
of astragalosides and its application prospects [J]. Chin
Tradit Herb Drugs, 2025, 56(10): 3759-3770.

Guo H L, Wan B S, Wang J S, et al. Astragalus saponins
inhibit cell growth, aerobic glycolysis and attenuate the

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

inflammatory response in a DSS-induced colitis model [J].
Int J Mol Med, 2019, 43(2): 1041-1048.

K, 47/, MOHAMMED Ismail, 5. 78 & HAH
Ry B 92 T 2 TV o 2 BRAE P R MLl PR A 0
[1]. 25PN AE 5T, 2022, 45(5): 997-1002.

Zhang X, Xu X T, Ismail M, et al. Research progress of
pharmacologic effects and mechanism on ulcerative colitis
of Indigo Naturalis and its active ingredients [J]. Drug Eval
Res, 2022, 45(5): 997-1002.

Xing Y Q, Wang M Y, Yuan Y L, et al. Gut microbiota-
derived butyrate mediates the anticolitic effect of indigo
supplementation through regulating CD4+ T cell
differentiation [J]. Imeta, 2025, 4(3): €70040.

XuJ H, Li X L, Yuan Z M, et al. Mitigative effects of
dehydrodiisoeugenol on enteritis and co-occurring
dysmotility in murine model [J]. Pak J Pharm Sci, 2022,
35(5): 1347-1355.

Yi FY, Chen N Z, Zhao M Y, et al. Dehydrodiisoeugenol
targets NOD2 exerting dual effects against colitis and
colorectal cancer: A double-edged sword [J]. Mol Med,
2025,31(1): 221.

S A T A W I v T A B 4
mTreg ZH i fE =AM A 7> THLE] [D]. B & LI
ZIRAE, 2025.

Zhou W. The

dehydrodiisoeugenol regulating energy metabolism of

molecular mechanism of
mTreg cells in mice with ulcerative colitis [D]. Nanchang:
Jiangxi University of Chinese Medicine, 2025.

WRERZE, fERL, PRNI. SECZHEIE miR-146a /&
STAT3/RelA & B ME L B R BT L ().
IR ZGHL 24 24 6, 2024, 40(24): 3606-3610.

Chen Y Z, Hua W, Xu G. Research of Astragalus
polysaccharide ameliorates of ulcerative colitis through
the miR-146a-mediated STAT3/RelA pathway [J]. Chin J
Clin Pharmacol, 2024, 40(24): 3606-3610.

ZhangY,JiW T, Qin HL, et al. Astragalus polysaccharides
alleviate DSS-induced ulcerative colitis in mice by
restoring SCFA production and regulating Th17/Treg cell
homeostasis in a microbiota-dependent manner [J].
Carbohydr Polym, 2025, 349(Pt A): 122829.

MR, LT MST/DRP1 5 5@ 41id 12
P Treg AR IRYT B VEL A R HIVE FHBLHIBEFE [D].
B TLVG PR 25 K5, 2024

Wei
MST/DRP1 signaling pathway regulating memory Treg

S Y. Effect of Astragalus Polysaccharide on

Cells in the treatment of ulcerative colitis [D]. Nanchang:
Jiangxi University of Chinese Medicine, 2024.
Liu M H, Luo J J, Huang J Q, et al. Mechanisms of



$F48EF 12

2025F 12 B

4¥38ad %, Drug Evaluation Research

Vol. 48 No. 12 December 2025 - 3769

(68]

(69]

[70]

[71]

[72]

[73]

[74]

[75]

Astragalus polysaccharide alleviated experimental colitis
involved mTreg cells and the mTOR/HIF-1a pathway [J].
J Nutr Biochem, 2025, 145: 110010.

BRRE, 7%, T8, 5 R REEHE miR-224 %
L R PR U T I G AN Y 3 =9 AL i
1. AR ZyaEt), 2025, 43(8): 88-91.

Li Q Z, Li J, Wang P, et al. Effect of shikonin on
proliferation, migration, invasion and apoptosis of

nasopharyngeal carcinoma cells by regulating the
expression of miR-224 [J]. Chin Arch Tradit Chin Med,
2025, 43(8): 88-91.

Huang B Y, Wang Q M, lJiang L, et al. Shikonin
ameliorated mice colitis by inhibiting dimerization and
tetramerization of PKM2 in macrophages [J]. Front
Pharmacol, 2022, 13: 926945.

wkaEE, TS, XIE, 5 AR AMPK/SIRTI
5 T I I o i L 2 R g K BRI B AR D).
rRE 2R &, 2025, 45(11): 2699-2704.

Zhang W W, Yu H X, Liu X, et al. Effects of Atractylodes
on AMPK/SIRT1 signal pathway in rats with chronic
obstructive pulmonary disease [J]. Chin J Gerontol, 2025,
45(11): 2699-2704.

Qu L H, Lin X, Liu C L, et al. Atractylodin attenuates
dextran sulfate sodium-induced colitis by alleviating gut
dysbiosis inhibiting
response the MAPK pathway [J].
Pharmacol, 2021, 12: 665376.

KEAE, WoE, MERRE. BB TIRE B A AR FURE i
[7]. "PEERZ %R E, 2017, 37(1): 94-98, 102.

Zheng X H, Yang J, Yang Y H. Research progress on

microbiota and inflammatory

through Front

pharmacological effects of Gallic acid [J]. Chin J Hosp
Pharm, 2017, 37(1): 94-98, 102.

EMER, AARE, EER, & ESHER M ZRE
TER BBt Fut & [J]. AR EOR-h B 25 B,
2020, 22(8): 2998-3007.

Wang H N, Huang B S, Zhan Z L, et al. Latest research
progress of chemical constituents and pharmacological
activities of Polygonum bistorta L [J]. Mod Tradit Chin
Med Mater Med World Sci Technol, 2020, 22(8): 2998-
3007.

TR, W TR TN PR 45 W R OK SR T R R Y
sy R AW ERE A D] M TR RS R,
2022.

Li Y. Study of Gallic acid treatment on DSS-induced
ulcerative colitis from the perspective of gut microbiota
[D].
University of Chinese Medicine, 2022.

LiY, Xie ZY, Gao T T, et al. A holistic view of Gallic acid-

and metabonomics Guangzhou:  Guangzhou

[76]

(7]

[78]

[79]

[80]

(81]

[82]

induced attenuation in colitis based on microbiome-
metabolomics analysis [J]. Food Funct, 2019, 10(7): 4046-
4061.

etz =-B77 25 K =B HUME L UR FERT 1 T
Sl RBNIEFE [D]. BT TR Z R, 2023.
Lin Y T. Panax notoginseng prescription and effect of
panax notoginseng on anti angiogenesis in the prevention
and treatment of ulcerative [D]. Nanning: Guangxi
University of Chinese Medicine, 2023.

He W, Pan H F, Tao P, et al. Panax notoginseng attenuates
hypoxia-induced glycolysis in colonic mucosal epithelial
cells in DSS-induced colitis [J]. Ann Transl Med, 2022,
10(4): 218.

LA, ko, DIRl, 5. ET R AR RR
1) 3 e o MR S Tl R BB R E T (0], T E 2
ki, 2024, 49(16): 4420-4426.

Qiu C W, Zhang Y, Luo Z Y, et al. Synergistic effect of
Coptidis Rhizoma processed with Euodiae Fructus on
ulcerative colitis through energy metabolism [J]. China J
Chin Mater Med, 2024, 49(16): 4420-4426.

Bk, R, AT, & DR R S 1 R SRS bk
ARUWHIIEA [J]. B2 EEEZ, 2024, 35(8): 1833-
1836.

Liu L, Cheng N, FuY Z, et al. Regulation of Sishen Pill on
glucose metabolism in colon of colitis mice [J]. Lishizhen
Med Mater Med Res, 2024, 35(8): 1833-1836.

WEL, REE, WEE, & WL DSS S &
PP B ELR A AR AL AR AL (] R R E 2,
2023, 34(10): 2315-2319.

Ge W, Yuan WY, Xie CY, et al. Regulatory mechanism of
Sishen Pill on macrophage polarization induced by DSS in
colitis mice [J]. Lishizhen Med Mater Med Res, 2023,
34(10): 2315-2319.

L4, B, BRI, 5 AT A E G RAEAR
BE RIS M1 B BRI R [J]. b E ST
k&, 2025, 31(13): 86-93.

Jiang S J, Cao H, Wu D S, et al. Shaoyao Decoction
regulates the glucose metabolism of macrophages and
restrains the polarization of MI1 macrophages by
reprogramming [J]. Chin J Exp Tradit Med Form, 2025,
31(13): 86-93.

FERC, HER, XRE, & 252558 s
H AR R Th17/Treg 40~V 7 V65 77 15t 97 P 45 i R
[7]. A ESLEG TR A&, 2025, 31(13): 78-85.

Wang Y W, Xia Y L, Liu E L, et al. Shaoyaotang restores
Th17/treg cell balance by regulating glucose metabolism
reprogramming in treatment of ulcerative colitis [J]. Chin
J Exp Tradit Med Form, 2025, 31(13): 78-85.



<3770 HEASEL 12 20254 128 L¥i4at A Drug Evaluation Research  Vol. 48 No. 12 December 2025
[83] WifEHs, ZHAE, EARUFE, . HWHIER T Ty pathway to alleviate ulcerative colitis symptoms in a rat

(84]

(85]

[86]

[87]

(88]

TR g Xk 35t 9 11k 45 P ¢ /0 BRI Gt 40 R A0 P T 1887 1) 52 )
[J]. #BRFEEZY, 2025, 18(8): 1575-1583.

HulY, LiJ X, Wang M Y, et al. The effect of Qingchang
Wenzhong Decoction on macrophage polarization balance
in mice with ulcerative colitis by inhibiting glycolysis [J].
Glob Tradit Chin Med, 2025, 18(8): 1575-1583.

WRER. AL PI3k-Akt {5 5 BT UM B 1A 55
I 20 A A Y 9T U5 1 285 i % A L BLIRIAE 75 [D).
B LR PERZRE, 2024,

Yuan W Y. Study on mechanism of Zuojin Pill intervened
in glycolysis from PI3k-Akt signaling pathway to regulate
macrophage cell polarization in the treatment of ulcreative
colitis [D]. Nanchang: Jiangxi University of Chinese
Medicine, 2024.

HRKE, stER, T, A ML s 0 ) B
P 225 g HAGTRL /) SRR TR AR A QTR A A3 B R AT T L
HIEF [7]. REHZ S5 IRRZHE, 2024, 35(1): 1-9.
Xiao Q P, Huang J Q, Wan Q, et al. Mechanism of anti-
inflammatory effects of Bupi Yichang pills on inhibiting
glycolytic metabolic pathway in mice with experimental
colitis [J]. Tradit Chin Drug Res Clin Pharmacol, 2024,
35(1): 1-9.

FERE, WM, FELE, 5O TS R
/N Th17/Treg S FATHIEEEIER [0 THEE 2R,
2025, 40(1): 8-13.

Jiao Y, Xie CE, Li J X, et al. Regulation of Xin Wumei pill
on Th17/treg immune homeostasis in mice with ulcerative
colitis [J]. Acta Chin Med, 2025, 40(1): 8-13.

FAR. “RBILRETT 7 GTT U TR I R I Im R 5
HEEsL [D]. B mmThEA R, 2024,

Wang Z. Clinical observation and experimental study on

"

the treatment ofulcerative colitis by Kunming
Shanhaitang formula "[D]. Kunming: Yunnan University
of Chinese Medicine, 2024.

Zhang Z Y, Wang Z, Wan W P, et al
KunMingShanHaiTang formula reprograms macrophage

metabolism and promotes M2 polarization via the HIF-1a

[89]

[90]

[91]

[92]

[93]

model [J]. J Bioenerg Biomembr, 2025, 57(2/3): 119-145.
FHRR. HT AMPK/mTOR it 2% 42 5l 2 fig i 0 F
RO i PR 46 1 9 (KT TP [D]. B WL B
IR, 2024,

Li C L. Regulation of glycolysis via the AMPK/mTOR
pathway and intervention mechanism of Hechangyin in
ulcerative colitis [D].
Medical University, 2024.
BTN 7y « W AkHe, RIEBAIT « FIFEATT, YR,
& FETRHIIREE IR 2 U7 2R IR BRI
P 45 g 9 KBRS A 1% s (0], o R 24 B
2k, 2020, 36(23): 3910-3913.

Ayijiamali-S Y T, Kasimujiang-A S M J, Xu C B, et al.

Effect of compound Huankuile suspension on serum

Hangzhou: Zhejiang Chinese

metabolic profile in rats with ulcerative colitis based on
(1)H nuclear magnetic resonance [J]. Chin J Clin Pharm,
2020, 36(23): 3910-3913.

LiJ, Li M, Ye K, et al. Chemical profile of Xian-He-Cao-
Chang-Yan formula and its effects on ulcerative colitis [J].
J Ethnopharmacol, 2021, 267: 113517.

TARER S ST 2 2 RAEVE v 22, o [ SORE
N2 R R e il e R S E= b P L ] B S o
B (2023 7622 [J]. B WE, 2024, 29(3): 145-173.
Chinese Society of Gastroenterology, Chinese Medical
Association, Inflammatory Bowel Disease Group,
Inflammatory Bowel Disease Quality Control Center of
China. Chinese clinical practice guideline on management
of'ulcerative colitis (2023, Xi’an) [J]. Chin J Gastroenterol,
2024, 29(3): 145-173.

T3, BRR, AR, & 2@ R i iE Y-
[ S SR IT B R A I R TSR [7]. R E 2,
2024, 55(22): 7857-7869.

Wang Y, Chen G, Zhang S J, et al. Research progress on
traditional Chinese medicine in treatment of ulcerative
colitis by regulating intestinal microbiota-gut immune
axis [J]. Chin Tradit Herb Drugs, 2024, 55(22): 7857-
7869.

[t xR 4]



