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Abstract: Colorectal cancer (CRC) is one of the most common and deadly gastrointestinal malignancies worldwide, with its
development closely linked to metabolic reprogramming in tumor cells. Glycolytic reprogramming, one of the most prominent
metabolic hallmarks of cancer, is characterized by enhanced glucose uptake and aberrant activation of glycolytic pathways. This not
only provides energy and biosynthetic precursors for rapid tumor cell proliferation but also plays a critical role in regulating key
biological processes such as tumor invasion, metastasis, microenvironment remodeling, and therapeutic resistance. In recent years,
numerous studies have demonstrated that active components, extracts, and traditional Chinese medicine (TCM) formulas can modulate
glucose transporters, key enzymes in glucose metabolism, related transcription factors, and signaling pathways, thereby interfering
with the metabolic reprogramming mechanisms in CRC and exerting anti-tumor effects including inhibition of tumor growth, reversal
of drug resistance, and delay of tumor recurrence and metastasis. Based on the intrinsic connection between metabolic reprogramming
and CRC pathogenesis, this review systematically summarizes current research on TCM active ingredients, extracts, and Form targeting
glucose metabolism pathways to combat CRC, aiming to provide theoretical foundations and practical insights for the clinical
application of TCM in CRC treatment.
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eI PER A, B SR PR T R

I RRAE 72 e . BRAE. AR, XL R
iy BEEREER AN, BAERRE, FERE
(RT3, RS SIS LR, HRTARAE % 24 1ML
TEACE AT EAH S I KRT17 /) mRNA 55 E
Foik, T2 PRSI MR FEANFLRR A A, S0 BRI A
FA, H5PU Warburg 287, FHAMHI R4S 77 i
B EiR2E,

EERE T (FHEWE), BEPETL. 5t
JigeE YRS G ThRe . AT B D R A 2 B A IO,
AR SR TR AP SO FUR B, e 4 oA ]l g 4 )
EGFR/Akt/mTOR {558, PHWr Uk s
ST, T HK2. PFK Z5hl B o B A,
AR 2 BRI . FLERAE L. ATP & & ) ECAR,
AR B FLRIFE AR (OCR), {3k 5 4 A i 26 784
AR, NI B B AR & . $0H] Warburg R 7Y,
W e N ORI B R, B SR HT
Je it 251 o

R pp sl s 2 TSP AR A O 5 B AN
ARy WWELH . KFZ. £4. AR, K& L#,
WEEAMA R, WNREEAIEE ., JE AR 4t
SEG R I, [ I 7 AT AMPK {5 5@ g, 14
9 pS3 HOMPER T/5 5, T 1A HK2. GLUT4. HIF-
lo RKIE, FHACHEEFEREL. ATP A LR =&,
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Table 1 Mechanism of active components and extracts from traditional Chinese medicine in regulating glucose metabolism

reprogramming for treatment of colorectal cancer

GBS BYARER) KR TR L2l VERIML
Pl R 720 AR Hi SWA480 4l 2.5. 5.0, 10.0. 25.0. 50.0.  GLUTI. HK2. PEKM|, H4i| ,
R 100.0 pmol-L™! AMPK. p33 1, P41
BOEoE WO HCT116.SW480 411 1.25. 2.50. 5.00. 10.00.  HIF-la. GLUTI. HK2. PKM2.
s Jil; BALB/C #,  20.00 pmol-L™" (4HMf) ; LDHA|. PHEfRE|
0. 30. 60 mg-kg™' ()
ilisqEiad KLz, Mi##2%  LoVo. HCT116 10 pmol-L™! HIF-lo. ENO2|, ATP|
B 41
P R A HCT116.SW620 4l 25, 50, 75umol-L™! (4U#f))  GLUTI/3. HK2. PFKFB2/3 .
fiti; BALB/C #1520, 60mgkg! (B PKM2. LDHA|
L4 ZRont, Y4 DLDI. SW620 411 20, 40. 50. 80. 100. 120  ALDOA. HK2.PKM2. AR,
fifl; BALB/c #5160, 200 umol-L™ (ZHiE) ; OXPHOS|, ROSt
50mgkg! G
i 6-Zaam A HCT116 4l 20, 40, 60+ 80, 100umol-L™! HK2. p-STAT3|
JEFNGHS) JEHb HCT116 ZHji 20 pmol-L™! p53. TIGARY, FHE-2,6-—MiE/K
“F. PFK-1. PGM|, SCO2.
OXPHOS?
LK FH B SW620 41 5. 10 20 pmol-L! PERZAR |, IncRNA MYOSLID.
CyclinD1}, p2171
FHpE B s HCT116 41 25, 50, 100 umol-L™! GLUTI. LDHA|, p-Akt. p-NF-
kB
S e a5 HCT116. SW480 5.10.20.40.80.160umol-L™'  DDIT4. H##f#|, Bcl-2|, T
il
A ANSHEAFS S C57BL/6 TBPERA 20, 40 mgkg! GLUTI. HK2. PFK. iR
/INER
BHEAEN e, EH HCT11. SWE20 4 125, 250 ugml™" () ;  p-PI3K. p-Akt. PHEHR|
& Jil; BALB/c #fERR. ~ 10mgkg! (D
Pl HARNER T  HAR HCT116. LoVo 4l 150 pmol-L™! (A ; KRT7. #i%ibh. FRE. ATP. ¥
Jfl; BALB/c #R5 75mgkg? G Tt
L HE “H HT29 41 ; 5,104 20, 30, 40umol-L! (4 GLUTI. HK1. MCT4|, mTOR/c-
BALB/c # i) s 20.40mgkg ! GWD  Myc|, OXPHOS?
e K] K CaCo2. CT26 40ffd 1. 5. 10 umol-L™! AP-1. Bcatenin. cyclin D1. ¢
Myc|, GLUTI. HK2. PKM2.
LDHA|, HEEEfR]
EREFHRT B CaCo2 4z 4. 8. 12 pmol-L! CXCLS . PI3K/Akt . PKM2 .
LDHA |
R INEE WE, P, CSTBL6 /MR 100 mg'kg™! FHREORE |« JEEERmR L
Rose W HIEHE, TER. TIERY
) R R HCT116 41 100 200. 400mg-mL™! p33t, % GLUTI. LDHA|
THEERGr TE HCT116+ LoVo 41 0.025. 0.050. 0.100. 0.200.  PKM2. 98|, c-Myc. CyclinD1
ey g i, BALBc #0400 mg-mL™" (418 ; 25,

50, 100 mg-kg™! G

- b VBB A 5 TR - TR AR B AR R

t-upregulation/activation/enhancement/elevation; |-downregulation/inhibition/reduction/decrease.
Bk 553 I A OO R O SO ORI ORR A8, I IR B IRAIE, 0y ARSI c-Myce KOF, BRI
Bel-2/Bax {HFF £t cleaved-Caspase-3 1A, MIf LDH &%, FFF ¥ c-Myc. PKM2. LDHA &%
R ARG T T S R T BRI A8, FEARMOR R RS, AT T TS B K
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EERRE.

THIE AR T B A R R
WWEETLE, KPS, ELEMAs, B NE.
XA T ZE O SZ IR T FC SR, YR AR R miE R
TV B AH O AR b e 410 ) Tl R g % 5K ) B 1 I
PP (PTEN) HIRIE, BHET PI3K/Akt/mTOR {55
BB AOE, N iE PKM2. c-Myc. LDH 254 % fig
MREARKRIE, WOARE KM ATP ft45, Hi
G5B BT R RE R AL A R A A I A i 4
mTOR {EHEZE Kk OXPHOS, #7510 %% i sg 41 iy
(A ERER R R, 2 IE 45 E e b e,
I e R AR
233 (@RS (R T DUERE 2 S RS
RIEM . Z 7 el ] PI3K/AkymTOR {5518
%, BFFAK GLUTI. HK2. PFK “5HERE A o3k
KRk, TNUEMIERE & LDH /K, b FLERHERT,
S J R 4 B ) e AR . RIS, S8 PRI HIF-1o
ffasett, MTT/DHXT LDHA. HK2 ZEh i i
R )15 T3R8, Bk Bk s i fm . AR
2 TMIESTZ T AT A IE LR . IR 55 5 AR
K, BRI 1 55 el o b At 1)
ARG, 33 T 0 e g 2B 01

{7 EE RS, AR, RE, BHK. R
Z.BUL ALRB. . EEL OHEREA K,
SEIG AT 753K B L AT i 45 B e A0, %
75 0] 00k 85 i e A B SR R A WA R miR-21 IR
ik, BH T BT 4 20 ) i R A G 4T 4 A i
(CAFs) MiEfid#eE, HiEid N CAFs 1 PKM2
KT, 0 ) JEL R T o e R L R 2, IR R B
FRAY,, HI 555 7% A IR SR AN o, S 244 45
L g M e 75 1031,

MR IE T FEBRE R, s, =K. ]
KRR, HARSMER, WRERERII. &m0
IR PKM2 32, B A8 20 T #65 FLER A2 B
N T Bl i e e B LA, HR BRI AR, T bR AR
JHT-% A Bax, NAPLATEA Bel-2 & EMT #r&
¥) E-cadherin. N-cadherin. Vimentin FFRi5, K¥%
1 Fiev e 1 5 2 A (A A,

234 HARSE MR ANMERRER T, HET
(ERFE it ), I AAR SR B D FEIAKAL. 1A
FH DM EHLAAR I BT . BARIE SR B, /NS
AE 8% S0 R 40 B G 58 35 SR T, S0 iR 20 A
1REHEFR, S MR A, Yao S0 5L K 1,

/NSEBHZ mT I R A 0] IL-6/JAK2/STAT3 {55l
%, B3 FiE IL-6 2 GLUT1. HK2. PFKP. LDHA
WA OCEERG RIS, PRI AP AE . AR
HNT ECAR, RS ATP 7K~F-, WA 00 o T3 A it 1
FEB o 1 iR 40 B 1 e AR O T o

DU o AT 28k T ARAREE SRR S BT 25 (R IR/ L
TN, N KA VR SRR T A
AR BRI, &7 B k4 i it e,
03 K Mg A B TR R T B4 F 79813 X5
SEONFFLUESL, DU R AT d I T I L A S A A
H 3 (MettL3) 3Rk, 4] m64 RNA H AL, Jak
/b HK2. PFK. LDH. GluT1 2545 i fig ot iy A AH
RAEDRI Ak, ] 0 BB B O FLIR AE 1, 55
PElEfRiE E, MMBREI MR Re E LS, EBLE
T 20 AR MEAR U B A, S R AR K AN S

w245 53 5 A AR R AR A R g R B 4 B 1 1
MRS W 2. T IpEA U B i Va7 45
g Bt et f e A DL 1.
3 HiESRE

45 B A A BRTE L N R AR T 2R 8
JERTFIMTEA RGUEMMR 2 —, BAEERAK
fe~ VR IT TR S P 22 SRR A, TR B N
i FREL100-1020, 38 3ok of 30 4 rp 247 8L ) 45 L g e A K
H YRR T T B EE 5 008, IH G ORI TR
W OSATHE AW LI 25 iE ey TR ET
A, W2k, B RIS, ERE. IR
&, HA DI S WM R BONIRAN; AR
T MBRIE T IR A5 7 54477, FA- TSk ng LA
FRIERN A T AR B SO O . QLA I
90 WA 5 G A BB FUAT LU B2 AR 9 A% 2, %5 PPP
SSP Kbtk TCA S5 HACENE U 732 1wt 7t
FEXA TR . @ H §T 2 200t 700 i HoRE AR 6 w2
(0 % o R 428 P 8 R FEAE L, R B A FH B 00
HK2. LDH. PDKIl. GLUT1. PKM2 Z5#E/C o4
e, [FIFAE%E PIBK/Akt. AMPK. STAT3. NF-
kB 5 F (G SiEl . @ H it W\ i wit e S A ET
T4 B e HE AT EE G FE A 0 M AL B I B, A
KB N R B AR R AT DL 4% 208 5
T BOE BN OE SIE A EEH A . ©
DA LURRE SO N, s 2GR
W Je b 25 5207 I 0F AL 35 B T ah A A
BALB/c #R5. C57BL/6 184 R /N R EE) B
FARAY (B HCT116. SW480 £8); A /b Hhzia
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Table 2 Mechanism of traditional Chinese medicine formulas in regulating glucose metabolism reprogramming for

treatment of colorectal cancer

g =¥ R SHERE YE R AL
RIS MRS C57BL/6 /MR, 6+ 12, 24 gkg™! c-Myc. HK2. LDHA. #i&if#. AER|, il
fitt]
ZIEHUR ) SW620 4 1. 2. 4mgmL™" (408) ; p-PI3K. p-Akt. p-mTOR|, HK2. LDHA. 7%j
BALB/c #1, 767 1534, 3068gkg™!  WE. TR, PR
€31 //))
JUESERIERRGT  CS7BL/6I /MR 195, 3.90. 7.80 g'kg! TH2. GPR109AT, AKT/mTOR/HIF-la}, HK2.
PKM2. GLUTI. LDHA. 3|
EAERE BIRSEES BALB/c 7N, 0.5 1.0, 20gkg™ HIF-la. PKM2. GAPDH. HK. PFK. LDH|,
CD8'T?, Treg|
AR 7S HCT116 10%. 15%. 20%SZ0I%  KRT17. FEibE. FURL. i)
Viseopatall SW620 4iifd 0.05 mg'mL~'+CET p-EGER. p-Akt. p-mTOR. HK2. PFK. %t
IR ATP. ECAR. ¥El¥¥f#| , OCR. OXPHOS?
[ EE A HT29 40H; 10%- 20%. 30%&24005%  p-AMPK. p33. cleaved-Caspase-3+ T, HK2.
BALB/c # (4HH) 5. 10, 20 g'kg™! GLUT4. HIF-la}, ¢-Myc. PKM2, LDHA|,
& HETRHAR |
TR BALB/c #1 5. 10, 20 g'kg™! PTEN. OXPHOS?, p-PI3K. p-Akt. p-mTOR.
PKM2. c¢-Myc. LDH. #AM. ATP|
il (F R il LoVo 4l i ;  1.2.4.8.16mgmL™" (4l PI3K/Akt|, & FUEZ. mTOR. GLUT1. HK2.
BALB/c #, ) 5 20gkg™ G PFK. HIF-lo. LDHA|, #EB%fE|
(R /7 HCT116. HFL1  10%. 15%F120% & 2413E  miR-21], o-SMA. PDGFRA. PKM2|, HERE.
il AFE HCT116 difufEI FR. RNk
ERANIMA, SN 1.0
1.5, 2.0 mL &ZMiEE
DN b= o] i
100mL
AR IE Y HCT116 41l 2. 4. 8mg-mL"! PKM2. ¥iE## |, Baxt, Bcl-2. E-cadherin.
N-cadherin. Vimentin |
HAth /NSRRI MC38 . HT29.  0.05. 0.10. 020 mg'mL™"' JAK2/STAT3 {, IL-6. GLUTI. HK2. PFKP.
HCT116 41, (4D ; 1027, 2054  LDHA. #i%ibE. FUfS. ECAR |
C57BL6 121 gkg! G
BN,
WG HCT116 411 2.5% % 10%SZGME  PKM2. Hi40E. FLER. FERAH |, Bax?, Bel2.

E-cadherin. N-cadherin. Vimentin|

- BIRABGE G/ T R - IR AR o

t-upregulation/activation/enhancement/elevation; |-downregulation/inhibition/reduction/decrease.

75 (IR TT  AEMARTT ) THE T IRRIETE, 7
JRIIE S AT B8 45 EL e SR IR AR . RN LA
B fam s, (BRI R AR SO RS BE i A e 3
RZ RGNS

I R Bt AN T s A= 7y L RS
fE—ERRYE. &5, ZHB T HEEMRE)
PSR, B KRS B I ARBIE L35 A X

AR, HAE NI A ST RoR e eV kb
LA TGl P B DR R el kA CIPNEN i e il
B MR Z G — bR DA B T AR SR AL i
PRI ESH AR, AR TIRAREAN T Hk,
BT Bk, 2 W U FEE R AIES
e HRTR 22 B0t FU LA b 245 8205 A BEAR 245280 %
XFEARH A AR, R BEMIRRHRE R % E
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Fig.1 Primary therapeutic mechanism of traditional Chinese medicine in colorectal cancer via glucose metabolism

reprogramming

AR B BARIE PR ) BB Z5 R, 3 B
I FURE RS S A B AR 7 TR, BEREIR A AL 5
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BRI IT, RGRIESIErh 252000 T Hi 4 B e )
ATy RS 22 ax ks TR, 2 SLah)- NARTH &
B ME SRR, VIR HE I 25 S ftaT ek . 12
WU R, Bk S LS 2507 . I8 2 B 2240 i
TR pFE SR RR AL R IA SIS 2 R
ARy RN T LT, WIS Y-

TR R ROC R, SEIUAE AL RS HE R . 7E R
Gy EEm, AR Y Hxdss, EAd
PRI S AR, RN 2
o5 H m BEAC U L g AR R OB AR ALY i, BAE W
HIF-la. ¢-Myc. p53 &5 5% K+ S H b RN 45
+, BRAE T ZH s A S “ M
251 R WA, RIS RS . AR B TR
M. ffa, i EP e s 2 5 7 s
ARGV, fWEhARERIRE TG, BELe
PV A R, NIRRHZ 2 et RGE R, K
RIE S FE R 7T S IR TR A WL &, AT
PR AL T T 25 L M e QU o A 0 B R s
Y BRI R S B AR AR

MBEFR HAGEAHENREEFEFR

SE 3k
[1] Bray F, Laversanne M, Sung H, et al. Global cancer
statistics 2022: GLOBOCAN estimates of incidence and



© 3330 -

FE49EFLEH 2026F9 8

% ¥rizthat 7 Drug Evaluation Research

Vol. 499 No. 9 September 2026

(2]

(3]

[4]

[5]

[6]

(]

[10]

[11]

[12]

[13]

mortality worldwide for 36 cancers in 185 countries [J].
CA A Cancer J Clin, 2024, 74(3): 229-263.

Sung H, Filho A M, Laversanne M, et al. Global cancer
statistics 2024: GLOBOCAN estimates of incidence and
mortality worldwide for 34 cancers in 186 countries [J].
CA A Cancer J Clin, 2026, 76(4): €70090.

Wang D, Wang F Y, Kong X B, et al. The role of metabolic
reprogramming in cancer metastasis and potential
mechanism of traditional Chinese medicine intervention
[J]. Biomed Pharmacother, 2022, 153: 113376.

Zhou R K, Wang F Z, Wen J Z, et al. Glucose metabolic
reprogramming in colorectal cancer: From mechanisms to
targeted therapy approaches [J]. Cancer Med, 2025,
14(17): e71185.

Li Z Y, Zhang H F. Reprogramming of glucose, fatty acid
and amino acid metabolism for cancer progression [J]. Cell
Mol Life Sci, 2016, 73(2): 377-392.

XER, B, a5 PR E R B R
PE ML Kl R BT AT 5% (7], 2B B9 4 57, 2025,
45(11): 2125-2135.

Liu D H, Jia W T, Qin Y, et al. Mechanism and clinical
application prospects of glycolytic reprogramming in
gastric cancer [J]. Chem Life, 2025, 45(11): 2125-2135.
Tang Q, Wu S Q, Zhao B M, et al. Reprogramming of
glucose metabolism: The hallmark of malignant
transformation and target for advanced diagnostics and
treatments [J]. Biomed Pharmacother, 2024, 178: 117257.
Kant R, Manne R K, Anas M, et al. Deregulated
transcription factors in cancer cell metabolisms and
reprogramming [J]. Semin Cancer Biol, 2022, 86: 1158-
1174.

Amelio 1, Cutruzzola F, Antonov A, et al. Serine and
Glycine metabolism in cancer [J]. Trends Biochem Sci,
2014, 39(4): 191-198.

Ding K X, Zhang Z P, Han Z B, et al. Liver ALKBHS
regulates glucose and lipid homeostasis independently
through GCGR and mTORCT1 signaling [J]. Science, 2025,
387(6737): eadp4120.

Pan B S, Hsu C C, Wu H E, et al. Glucosemetabolismand
its direct action in cancer and immune regulation:
Opportunities and challenges for metabolic targeting [J]. J
Biomed Sci, 2025, 32(1): 71.

QiuY J, SuY P, Xie E M, et al. Mannose metabolism
reshapes T cell differentiation to enhance anti-tumor
immunity [J]. Cancer Cell, 2025, 43(1): 103-121.e8.
JERRHT, K, BEE, S REACUHE R I S e
TEPERIALE [7]. AEdrfafess, 2025, 45(9): 1769-1780.
Long Y X, Zhang H, Lyu Z M, et al. Mechanisms of

(14]

[19]

[20]

(21]

[22]

(23]

glucose metabolism in tumor proliferation and metastasis
[J]. Chem Life, 2025, 45(9): 1769-1780.

Shi J'Y, Wu Z Q, Wu X L, et al. Characterization of
glycometabolism and tumor immune microenvironment
for predicting clinical outcomes in gastric cancer [J].
iScience, 2023, 26(3): 106214.

Hanahan D. Hallmarks of cancer: New dimensions [J].
Cancer Discov, 2022, 12(1): 31-46.

EH, A&, £, 5 Rk R R TTm
A 5 2 A L I e P O LA AT ek Jee (D). R
By 1F 5T, 2025, 52(12): 1021-1028.

Wang Z, Guo H L, Wang A D, et al. Research progress on
mechanism of Chinese herbal monomers and compound
formulas against lung cancer through glucose metabolic
reprogramming [J]. Cancer Res Prev Treat, 2025, 52(12):
1021-1028.

Long W B, Pu X, Tang Y, et al. Arginine ADP-
ribosyltransferase 1 regulates glycolysis in colorectal
cancer via the PI3K/AKT/HIF1a pathway [J]. Curr Med
Sci, 2022, 42(4): 733-741.

Sun Q, Chen X X, Ma J H, et al. Mammalian target of
rapamycin up-regulation of pyruvate kinase isoenzyme
type M2 is critical for aerobic glycolysis and tumor growth
[J]. Proc Natl Acad Sci U S A, 2011, 108(10): 4129-4134.
Saunier E, Antonio S, Regazzetti A, et al. Resveratrol
reverses the Warburg effect by targeting the pyruvate
dehydrogenase complex in colon cancer cells [J]. Sci Rep,
2017, 7: 6945.

Qin R, Fan X R, Huang Y, et al. Role of glucose metabolic
reprogramming in colorectal cancer progression and drug
resistance [J]. Transl Oncol, 2024, 50: 102156.

Xiang L S, Wei H, Ye W T, et al. Prolyl hydroxylase 2
inhibits glycolytic activity in colorectal cancer via the NF-
«B signaling pathway [J]. Int J Oncol, 2023, 64: 2.

Sun L C, Song L B, Wan Q F, et al. cMyc-mediated
activation of serine biosynthesis pathway is critical for
cancer progression under nutrient deprivation conditions
[J]. Cell Res, 2015, 25(4): 429-444.

Mikawa T, LLeonart M E, Takaori-Kondo A, et al.
Dysregulated glycolysis as an oncogenic event [J]. Cell
Mol Life Sci, 2015, 72(10): 1881-1892.

Huang D, Li C C, Zhang H F. Hypoxia and cancer cell
metabolism [J]. Acta Biochim Biophys Sin, 2014, 46(3):
214-219.

Zhang C, Liu J, Wu R, et al. Tumor suppressor p53
negatively regulates glycolysis stimulated by hypoxia
through its target RRAD [J]. Oncotarget, 2014, 5(14):
5535-5546.



FA49EFEIH 2026F9 H

4¥38ak A Drug Evaluation Research

Vol. 49 No. 9 September 2026 - 3331 *

[26] YuM, Han Y Z, Chen S Y, et al. The prognostic value of

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

GLUT! in cancers: A systematic review and meta-analysis
[J]. Oncotarget, 2017, 8(26): 43356-43367.

Li M, Sun S B, Bian Z H, et al. SNHGI5 promotes
chemoresistance and glycolysis in colorectal cancer [J].
Pathol Res Pract, 2023, 246: 154480.

Song MY, Lee DY, Yun S M, et al. GLUT3 promotes
epithelial-mesenchymal transition via TGF-B/JNK/ATF2
signaling pathway in colorectal cells [J].
Biomedicines, 2022, 10(8): 1837.

Jiang L H, Zhang J W, Xu Q X, et al. YAP promotes the
proliferation and migration of colorectal cancer cells
through the Glut3/AMPK signaling pathway [J]. Oncol
Lett, 2021, 21(4): 312.

BT, AR, N E. sE RS E AR S S B
Wt 7). ARG A&, 2025, 32(16): 1015-
1020.

Zhang D N, Du L L, Bian Y. Research progress on energy

cancer

metabolism reprogramming and colorectal cancer [J]. Chin
J Cancer Prev Treat, 2025, 32(16): 1015-1020.

Chen Y, Chen L, Wu J Y, et al. Hsa circ 0087862
contributes to the progression of colorectal cancer through
regulating miR-512-3p/HK2 axis [J]. Pathol Res Pract,
2024, 257: 155281.

Park B, Kim J Y, Riffey O F, et al. Pyruvate kinase M1
regulates butyrate metabolism in cancerous colonocytes
[J]. Sci Rep, 2022, 12: 8771.

Ippolito L, Morandi A, Giannoni E, et al. Lactate: A
metabolic driver in the tumour landscape [J]. Trends
Biochem Sci, 2019, 44(2): 153-166.

Li X, Cao X Q, Wang Y F, et al. Glucose metabolism
reprogramming in gastric cancer: Implications for tumor
[J]. Int Immunopharmacol, 2025, 167: 115630.

Kim J W, Tchernyshyov I, Semenza G L, et al. HIF-1-
mediated expression of pyruvate dehydrogenase kinase: A
metabolic switch required for cellular adaptation to
hypoxia [J]. Cell Metab, 2006, 3(3): 177-185.

FRAl, FEVESC, WIRR, 5. h 2T IR AT I
PSS i R BT FCERE [1]. Z9M0PFINAITFE, 2025, 48(12):
3756-3770.

Du C, Xi Z W, Cao L G, et al. Research progress on
treatment of ulcerative colitis by traditional Chinese
medicine through glycolysis regulation [J]. Drug Eval Res,
2025, 48(12): 3756-3770.

Gu H J, Liu C H, Cai E D, et al. The role of key glycolytic
enzymes in the diagnosis, treatment, and immune
microenvironment of colorectal cancer [J]. Hum Mutat,
2025, 2025: 9989417.

[38]

[39]

[41]

[43]

Duan X R, Tian H L, Zheng S W, et al. Photothermal-
starvation therapy nanomodulator capable of inhibiting
colorectal cancer recurrence and metastasis by energy
metabolism reduction [J]. Adv Healthc Mater, 2023,
12(26): 2300968.

Qiao Q Q, Hu S F, Hospital S P, et al. The regulatory roles
and clinical significance of glycolysis in tumor [J]. Cancer
Commun, 2024, 44(7): 761-786.

Cunha A, Silva P M A, Sarmento B, et al. Targeting
glucose metabolism in cancer cells as an approach to
overcoming drug resistance [J]. Pharmaceutics, 2023,
15(11): 2610.

Jiang P, Du W J, Wu M. Regulation of the pentose
phosphate pathway in cancer [J]. Protein Cell, 2014, 5(8):
592-602.

Wojtkowiak J W, Verduzco D, Schramm K J, et al. Drug
resistance and cellular adaptation to tumor acidic pH
microenvironment [J]. Mol Pharmaceutics, 2011, 8(6):
2032-2038.

Matsuura K, Canfield K, Feng W, et al. Metabolic
Regulation of Apoptosis in Cancer [J]. Int Rev Cell Mol
Biol, 2016, 327:43-87.

TRAREL, TRIE, RER, . BT ERERNT K
WA MR AN b R T B AL (3], TRk, 2022,
50(7): 5-9.

Xu J Y, Zhang X, Zhang C A, et al. Exploration of
epithelial-mesenchymal transition of tumor cell by

phlegm-resolved  therapy based on  metabolic
reprogramming [J]. Acta Chin Med Pharmacol, 2022,
50(7): 5-9.

Zhang QY, Qin Y, Sun X D, et al. Sodium butyrate blocks
the growth of colorectal cancer by inhibiting the aerobic
glycolysis mediated by SIRT4/HIF-la [J]. Chem Biol
Interact, 2024, 403: 111227.

RKEE, PNIIER. B B ORI EE s H B G
IR IEIERIE (7). BRI, 2023, 38(9): 4171-
4175.

YuY X, Sun M Y. Clinical experience of TCM master LIU
Jiaxiang in treating tumor by applying the theory of middle
qi [J]. China J Tradit Chin Med Pharm, 2023, 38(9): 4171-
4175.

mE, THE, REEARE, & FMEEE BT R N
M KIgE &% (1], AR EZ, 2024, 19(19):
2985-2988.

Gao J, Yu H B, Xiong HT, et al. Professor PIAO bingkui’s
experience in treating colon cancer from the spleen based
on “treatment according to time” [J]. World Chin Med,

2024, 19(19): 2985-2988.



+3332- F49EFEIH 20265E98 %¥r34ak A Drug Evaluation Research ~ Vol. 49 No.9  September 2026
[48] ERIAR, MRk, ARk A: B i A 85 28 b 25 906 B [57) SOHEZR, PMEGES, XUBER, 25, FEANMTY 25 FAE A 0F Fet

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

ALY [J]. AL HEEZ, 2019, 38(2): 123-125.
Wang Y T, Lin H S. Discussion on Lin Hongsheng’s
experience in treating tumors with traditional Chinese
medicine for clearing away heat and detoxification [J].
Beijing J Tradit Chin Med, 2019, 38(2): 123-125.

Y, mRER, K, AE R IR R ORIT A B
Fo e (A FE AL B ek fe (3], P2 R [E 24, 2026,
37(4): 738-746.

Cao D, Gao Z Y, Liu Y F, et al. Research progress in
mechanism of flavonoids from Chinese medicinals in
treating colorectal cancer [J]. J Li Shizhen Tradit Chin
Med, 2026, 37(4): 738-746.

FESrag, AtEE, )7y, S MR R VAT SR R AR
i AMPK-P53 155 il Bl &5 e an i e & 7],
T SIRPRZEEE, 2020, 31(5): 515-522.

Zhou L Q, Li S H, Liu L, et al. Phloretin regulates aecrobic
glycolysis to activate AMPK-P53 signaling pathway and
inhibit colon cancer cell growth [J]. Tradit Chin Drug Res
Clin Pharmacol, 2020, 31(5): 515-522.

Yang S W, Hu W Q, Xin X Z, et al. Skullcapflavonell
Suppresses colorectal cancer by inhibiting theHIF-1a-
glycolysis pathway [J]. Chem Biol Drug Des, 2025,
106(4): €70184.

Pan G T, Zhang P, Chen A 'Y, et al. Aerobic glycolysis in
colon cancer is repressed by naringin via the HIF1A
pathway [J]. J Zhejiang Univ Sci B, 2023, 24(3): 221-231.
Sun K X, Tan W S, Wang H'Y, et al. Hesperidin suppressed
colorectal cancer through inhibition of glycolysis [J]. Chin
J Integr Med, 2025, 31(6): 529-540.

WuHL, Guo Z C, Hu P L, et al. Kaempferol exerts anti-
colorectal cancer effects through its multi-target mediated
glucose metabolism remodeling [J]. Food Funct, 2025,
16(24): 9593-9608.

EE, o, B, 55 o2 2 mRE SR R 3
FENLEI BB FEdE R (7], B2, 2023, 54(14): 4722-
4731.

Wang Q, Yang B, Gu J, et al. Research progress on
antitumor epigenetic mechanism of polyphenols from
traditional Chinese medicine [J]. Chin Tradit Herb Drugs,
2023, 54(14): 4722-4731.

AR, TS, wRE, 5. 6-Z I 45 B w40
FEHE PR T AURE AR SR B LRI TE (D). MR
HEJE, 2020, 26(3): 280-283.

Li Y X, Wang Y P, Lin T, et al. Effect and relative
mechanism of 6-paradol on proliferation, apoptosis and
glycolysis of colorectal cancer HCT116 cells [J]. Prog
Anat Sci, 2020, 26(3): 280-283.

[61]

[62]

[64]

[65]

& [J]. AR, 2025, 64(10): 140-146.

Guo Y D, Sun S R, Liu T Y, et al. Review on
pharmacological action of magnolol [J]. Hubei Agric Sci,
2025, 64(10): 140-146.

JiH X, Qiao O, Zhang Y, et al. Dual targeting of wild-type
p53 and gut microbiota by magnolol represses key
metabolic process and kills CRC cells [J]. Phytother Res,
2024, 38(10): 4982-4998.

KNI, WHLLiE, SREE. J5 LB 45k SW620
2 Y0 R I A M GRS (0] TR RZY, 2021, 43(7):
1914-1918.

LiuJ Z, Yang H Q, Ma D W. Effect of protocatechuic acid
on glycolysis and proliferation of colon cancer SW620
cells [J]. Chin Tradit Pat Med, 2021, 43(7): 1914-1918.
BG5S, BB, NIEER, . PR B X5 4 i
HCT116 5. T8 BERAMAT b5 - )78 e AL AR
RAHLEIRT T (0] 259 PP AR WE 7T, 2024, 47(8): 1797-
1803.

Li P H, Liang R, Bu X Y, et al. Effect of salvianolic acid B
on proliferation, migration, glycolysis and epithelial
mesenchymal transition of colorectal cancer cell HCT116
and its mechanism [J]. Drug Eval Res, 2024, 47(8): 1797-
1803.

Li HQ, Bei S H, Mo Y Q, et al. Theaflavins inhibit
proliferation and glycolysis of colorectal cancer cells by
downregulating DDIT4 [J]. Drug Dev Res, 2025, 86(6):
e70151.

=, BRI, BAHET. ASarpidr 5 25 B FAT i
JE[J]. 2RI, 2025, 29(9): 1576-1592.

Du Y, Di Q, Zhao X X. Research progress on chemical
composition and pharmacological effects of ginseng [J].
Front Pharm Sci, 2025, 29(9): 1576-1592.

Yao W, Hua D M, et al. Ginsenoside Rb1 inhibits chronic
stress-induced colorectal cancer via regulating glycolysis
and PB2-AR/CREBI1 signaling pathway [J]. J Pharm
Pharmacol, 2025, 77(8): 1120-1132.

TR, ERU T I0H S AE R EHLEIESE (D]
B BWERKF, 2023.

Qin J Y. Inhibitory Effect and mechanism of dioscin on
colon cancer [D]. Kunming: Kunming Medical University,
2023.

sk EAM, EHCR, HEE, & AR BRI LU
PUEIRFFE R (7). s R 225 T, 2026, 44(3): 169-
174.

Zhang Y M, Wang J Y, Cui S Y, et al. Research progress on
chemical composition and anti-tumor mechanism of

Baizhu (atractylodis macrocephalae rhizoma) [J]. Chin



FA49EFEIH 2026F9 H

4¥38ak A Drug Evaluation Research

Vol. 49 No. 9 September 2026 - 3333 -

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

Arch Tradit Chin Med, 2026, 44(3): 169-174.

Xie Y T, Wang Y L, Chen L, et al. Atractylenolide I
regulates colorectal cancer cells’ biological processes and
glycolysis via KRT7 [J]. Pak J Pharm Sci, 2024, 37 6:
1213-1221

R, 5 H 50 G e R S AL BT (D).
B REERERE, 2022,

Li L L. Study on the effect of Xanthing on colon cancer
and related mechanisms [D]. Hefei: Anhui Medical
University, 2021.

X, WEE, ER, & KA R FURE A
WHFCHERE [1]. iz, 2024, 46(12): 4070-4074.

Liu L, Lin J M, Wang R, et al. Research progress on anti-
tumor effect of effective components of rhubarb [J]. Chin
Tradit Pat Med, 2024, 46(12): 4070-4074.

Varli M, Kim E, Oh S, et al. Chrysophanol inhibits of
colorectal cancer cell motility and energy metabolism by
targeting the KITENIN/ErbB4 oncogenic complex [J].
Cancer Cell Int, 2024, 24(1): 253.

Wi, B, FW, % A RE S
CXCLS8/PI3K/AKT 1 fiff o8 % 411 ] 4% Mo 200 O 94 3
RIEET: [J]. BUCHR R 2, 2023, 31(3): 411-416.
Yang F, Hou Q Q, Li N, et al. Plumbagin inhibits
proliferation and promotes apoptosis of colon cancer cells
through CXCL8/PI3K/AKT glycolysis pathway [J]. ] Mod
Oncol, 2023, 31(3): 411-416.

Bhambhani S, Kondhare K R, Giri A P. Diversity in
chemical structures and biological properties of plant
alkaloids [J]. Molecules, 2021, 26(11): 3374.

Chen H T, Zhang F, Zhang J, et al. A holistic view of
berberine inhibiting intestinal carcinogenesis in
conventional mice based on microbiome-metabolomics
analysis [J]. Front Immunol, 2020, 11: 588079.

WRK B, ke, BFhR, &5, SR aE sy Mo 25 B
M st [J]. ASH, 2025, 37(5): 92-96.

Chen DY, Zhang F X, Hou DY, et al. Research progress
on chemical constituents and pharmacological effects of
Astragalus membranaceus [J]. Ginseng Res, 2025, 37(5):
92-96.

BB, EREEAT, RO, HET P53 A AR B
BESBON HCT116 4R s REACE 52 (1], i
RZGH AR &, 2022, 38(23): 2855-2859.

Jin SY, Wang G X, Zang L Q. Effects of Astragalus
injection on the energy metabolism of HCT116 cells based
on the metabolism of P53 and polyamine [J]. Chin J Clin
Pharmacol, 2022, 38(23): 2855-2859.

BT, B, B, & TEOMLEE 54 EEM
IR [J]. PHALZ% AR, 2021, 36(5): 863-868.

(80]

[83]

Li S S, Li F, Li F, et al. Research progress in chemical
constituents and pharmacodynamics
caryophyllata [J]. Northwest Pharm J, 2021, 36(5): 863-
868.

Liu L, Xing G, Guo X Y, et al. Inhibition of colorectal

of  Eugenia

cancer cell growth by downregulation of M2-PK and
reduction of aerobic glycolysis by clove active ingredients
[J]. Front Pharmacol, 2025, 16: 1552486.

Ardt, XUMER, ST, A& b et T KA U
FEREEAAM GBI E IO SR (0], IR,
2024, 16(34): 133-138.

Yul, LiuY Z, Zhou W, et al. A review on pharmacological
effects of the Buzhong Yiqi decoction and its active
components in regulating energy metabolism [J]. Clin J
Chin Med, 2024, 16(34): 133-138.

57, A 3 R B A AR T A I R
FEFALI BN S5 AW S [D]. . AR PR 25K
%, 2020.

Jiang Y F. Interventional effect and mechanism of
Buzhong Yiqi Decoction regulating energy metabolism
reprogramming  for  intervening  colitis  cancer
transformation [D].
Traditional Chinese Medicine, 2020.

RWtk, Wton, EEH, & RIESUR T ED
PI3K/Akt/mTOR 38 # S0l I At 70 45 EL e A1 B L A
BFFL [J]. B R EE 2GR 554, 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

Chengdu: Chengdu University of

Kangliu decoction by inhibiting glycolysis via
PI3K/Akt/mTOR pathway [J]. J Nanjing Univ Tradit Chin
Med, 2025, 41(6): 730-741.

Liu X H, Zhu R J, Hu F, et al. Tissue distribution of six
major bio-active components after oral administration of
Zhenqi Fuzheng capsules to rats using ultra-pressure liquid
chromatography-tandem mass spectrometry [J]. J
Chromatogr B, 2015, 986/987: 44-53.

Guo L X, Yi J, Zhang A, et al. Zhenqi Fuzheng Granule
targets the SCFAs-GPR109A axis to enhance PD-1
antibody efficacy via immunometabolic remodeling in
colorectal cancer [J]. Phytomedicine, 2025, 148: 157312.

2%, F b, OHM, % BT Wnt/B-catenin il IR T E
WRE T i %) 45 L g B K B sg ma AL (0], B
HAE TR, 2025, 25(8): 3142-3151.

Cai R, Wang S, Xiao L, et al. Exploring the effect and
mechanism of Gegen Qinlian decoction on colorectal
cancer based on Wnt/B-catenin pathway [J]. Sci Technol
Eng, 2025, 25(8): 3142-3151.

Yang X Q, Zhang H, He C L, et al. Gegen Qinlian



© 3334 -

FE49EFLEH 2026F9 8

% ¥rizthat 7 Drug Evaluation Research

Vol. 499 No. 9 September 2026

[84]

[85]

(86]

(87]

(88]

[89]

[90]

decoction remodels tumor immune microenvironment and
inhibits aerobic glycolysis with the synergistic
combination of CPT-11 chemotherapy in colorectal cancer
therapy [J]. J Ethnopharmacol, 2025, 344: 119538.
THS, Wik, A, 55 ez @ HeE p3s
MAPK/p53 i #x N 45 BL e HCT116 4 s 5E 1M
TIRIRm (0], AR R — P R 2B, 2024,
26(2): 294-301.

Yu C X, Chen N, Cong S, et al. Effects of Diyu Huaihua
decoction on the proliferation and apoptosis of human
colorectal cancer HCT116 Cells by regulating the p38
MAPK/p53 pathway [J]. World Sci Technol Mod Tradit
Chin Med, 2024, 26(2): 294-301.

THEE, B, A, 55 HBIEZ IR KRT17 3£ K]
TR AT . 1228, WAL 5T (1]
rREZImR 2 &, 2024, 36(7): 1334-1339.

Yu C X, Chen N, Cong S, et al. Mechanism of migration,
invasion and glycolysis of human colon cancer cells
induced by Diyu Huaihua Decoction via KRT17 gene [J].
Clin J Tradit Chin Med, 2024, 36(7): 1334-1339.

g, XIALBY, BEONAE, 55, oA AL EAE R AEWH
WRGRIRIT PR T 9], PR, 2025,
47(12): 1733-1738.

XuJ, Liu L J, Li L Q, et al. Research progress on the
pharmacological effects of Zuojin Pills and their treatment
for digestive system diseases [J]. Guangxi Med J, 2025,
47(12): 1733-1738.

28, TRRA, £T77T, & Ao BRI EEAS
o0 5 I T 0 L VS 2 LR R AR P LA (0], sk
FM8i 2% 35, 2023, 38(5): 439-446.

LiZ,WeiZ Z, Wang Z Y, et al. Mechanism of Zuo Jin Wan
alcohol extract reversing cetuximab resistance via
regulating glucose metabolism in colorectal cancer cells
[J]. J Pract Oncol, 2023, 38(5): 439-446.

JEL . T I g 5 0k 4 P e WA QR FIALARI B 7T D).
P MEUPER 2R, 2022.

Zhou X. Study on Mechanism of Guzheng Xiaoai
Decoction on the Glucose Metabolism of Colorectal
Cancer [D].
Medicine, 2022.

P K . [ L P 5 R P e RO R T S8R B L R
FEACHAR G ML BT 7T [D]. B Rl AU R 25 K27,
2022.

Lu Q L. Study on Clinical Efficacy of Guzheng Xiaoai

Decoction on Colorectal Cancer and the Mechanism of its

Nanjing: Nanjing University of Chinese

Regulation of Glucose Metabolism [D]. Nanjing: Nanjing
University of Chinese Medicine, 2022.
XN, Bk, A0, S HEAETEN PTEN i

(91]

[92]

(93]

[94]

[96]

% PIBK/AKT/mTOR 155 38 % %] i feg R B B Colt O 52
ma AR AL 0] R EZEFRE, 2025, 45(24):
6076-6080.

LiuJL,LuQL,JiL, et al. Effect and mechanism of Xiaoai
Jiedu recipe on glucose metabolism in nude mice with
cancer by regulating PI3K/AKT/mTOR
signaling pathway through PTEN [J]. Chin J Gerontol,
2025, 45(24): 6076-6080.

XM AR T I6 T IR 2 T g A4 L 6 )
WHFE[D]. FA: AR ERZG R, 2019.

Liu Y Q. Study on Metabolic Pathway of Jianpi Huayu

intestinal

Decoction in the Treatment of Spleen Deficiency and
Stasis Toxin Type Colorectal Cancer [D]. Nanjing:
Nanjing University of Chinese Medicine, 2019.

fN=E, 722, a5 IR T R OHR DT
JEEE IR BRAR 5T R TR L RS R K Caspase-3, Bel-xL,
Bax HERILRIFEM [J]. ST A4 &, 2018,
24(6): 156-160.

Jian X L, He L, Li Y M, et al. Effect of Jianpi Xiaoai
Prescription and its decomposed recipes on body weight,
tumors, metastasis rate and expressions of caspase-3, bcl-
xL, bax in colorectal cancer model nude mice [J]. Chin J
Exp Tradit Med Form, 2018, 24(6): 156-160.

T, WA, WA, S5 (@R T T TGS Y 2
ffs HCT116 feiE4ME A T miR-21 4% CAFs 113 5
PEBEARIIT T (7], h 2B 5IGIR, 2023, 39(6): 2-7.
Luo Y, Zeng P H, Jiang Y L, et al. Effect of Jianpi Xiaoai
Formula ({1 J#% 77) on the activation and glycolysis of
CAFs regulated by miR-21 in HCT116-derived exosomes
of colon cancer cells [J]. Pharmacol Clin Chin Mater Med,
2023, 39(6): 2-7.

TR, BB, mEL, F @ WIRIE 7 k)
PKM2 4% A SR Af 6 K fie HCT116 20 1
AOEMT Byszma [J]. A B 925 5 7 % 4 &, 2020,
26(16): 93-100.

Wang H X, Wu J, Yuan M Y, et al. Effect of Jianpi
Yangzheng Recipe on apoptosis and EMT of HCT116 cells
in colorectal cancer by inhibiting aerobic glycolysis
regulated by PKM2 [J]. Chin J Exp Tradit Med Form,
2020, 26(16): 93-100.

EE, G, IR, & NG RE ARG
SRR FE R (7], ST 5 )2, 2025, 31(24):
257-268.

Wang Y, Jin T H, Sun Y T, et al. Xiao chaihutang
intervention in digestive system tumors: A review [J]. Chin
J Exp Tradit Med Form, 2025, 31(24): 257-268.

Yao W, Hua D M, Zhang Y R, et al. Molecular mechanisms

of the Xiao-Chai-hu-Tang on chronic stress-induced



FA49EFEIH 2026F9 H

4¥38ak A Drug Evaluation Research

Vol. 49 No. 9 September 2026 - 3335 -

[97]

(98]

[99]

colorectal cancer growth based on an integrated network
pharmacology and RNA sequencing approach with
experimental validation [J]. BMC Complementary Med
Ther, 2025, 25(1): 135.

FEE, EEM, BWOT, 55 DM ORLZEEAE R R
MAB R 1], THELKFEFWR, 2021, 23(4):
122-126.

Li XY, Wang Z M, Yao X H, et al. Research progress on
pharmacological effects and clinical application of Sishen
pill (PU###L) [J]. J Liaoning Univ Tradit Chin Med, 2021,
23(4): 122-126.

K. PURR AR K s = AR R ST B I PR
WEFL [D]. VERH: ST HERZGRE, 2017.

Liu B T. Clinical Study on Modified Sishen Pill in
Perioperative Treatment of Colorectal Cancer [D].
Shenyang: Liaoning University of Traditional Chinese
Medicine, 2017.

W SO7, ML, Hab, S UM 2 S 0S5
oF T 0 A AW T A 0 28OS B L [0 b S T R
ek, 2023, 29(19): 26-33.

Jiang Y F, Huang Y, Xiao C, et al. Inhibitory effect and
mechanism of sishenwan-containing serum on aerobic

glycolysis in human colon cancer cells [J]. Chin J Exp

Tradit Med Form, 2023, 29(19): 26-33.

[100] ¥ H e, BARE, &#xaE, 5. RN A T4 E e

BB S R 25T TR 58 [J/OL). B8 75 72 4k &,
2026, 1-16. https://doi.org/10.13422/j.cnki.syfjx.
20260422.

Yang J Y, Zhao H, Jin M X, et al. Research Status of
Mechanism of Cell PANoptosis in Regulating Colorectal
Cancer and Intervention of Traditional Chinese Medicine
[J/OL]. Chin J Exp Tradit Med Form, 2026, 1-16. https://
doi.org/10.13422/j.cnki.syfjx.20260422.

(101] AR, 2R, APaUg. sp2lii ik /) 4215 Hippo-YAP

18 5@ BT A R GBI R 2 T AL 0], A&
ATk, 2026, 46(1): 97-106.

Hao Y, Li K Y, Fu X F. The molecular mechanisms of
traditional Chinese medicine active ingredients targeting
the Hippo-YAP signaling pathway in the treatment of
digestive system tumors [J]. Chem Life, 2026, 46(1): 97-
106.

[102]Huang B, An H L, Gui M X, et al. Qingjie Fuzheng

Granule prevents colitis-associated colorectal cancer by
inhibiting abnormal activation of NOD2/NF-kB signaling
pathway mediated by gut microbiota disorder [J]. Chin
Herb Med, 2025, 17(3): 500-512.

[Friesmit 3R]



