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Abstract: Hepatic encephalopathy is a neuropsychiatric syndrome secondary to severe liver disease. Recent studies have shown
that the development of hepatic encephalopathy is closely associated with bile acid/short-chain fatty acid metabolic disorder. As the
core theory of traditional Chinese medicine, the theory of Yin and Yang provides a unique perspective for analyzing the association
between bile acids/short-chain fatty acids and hepatic encephalopathy. Bile acids function like Yang, governing the free flow of Qi
and assisting in metabolic processes, while short-chain fatty acids belong to Yin, maintaining internal stability and conservation,
preserving the intestinal barrier, and combating inflammation and toxins. Bile acids and short-chain fatty acids constrain each other
and are interdependent to regulate the dynamic equilibrium of the gut-liver-brain axis. On this basis, by regulating the metabolic
imbalance of bile acids and short-chain fatty acids, it is expected to restore the dynamic balance of Yin and Yang in patients with

hepatic encephalopathy under the synergistic intervention of traditional Chinese medicine and Western medicine.
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Figure 1 The relationship between BA/SCFA metabolism
disorder and hepatic encephalopathy from the perspective of
yin-yang imbalance in traditional Chinese medicine

WEAI, T P 7 &5 AN {5 BA/SCFA #%.0 B FR 2R
ARG, B Z AR ZE BN ZE A IR . e R BRI FXR
CYPTA 453 [H Z2 25 P B0 FHAH K T 22 0 s B
AR TEA, A BH G R 5 A A 5 i 1, 2 B0 BA AR
TUHEER SCRA A= AN /2 o J5 R IRHE A = BEAK & TG 45
SJA5E, B A 2 F2E BT, hn 2 BH AR KRR K i 1 4
i R BE iz fh , WA 7 2E 58 =4 M AL D3 B
7R ZE L0 R SALARE BN A B ot — 2 i SR FH 5
KR sh AP, A2 N R S0P AR,
SR TR B8 0 [ BH R Al 22 3 | 5 R 2 3% Sk 1 o 9
T, LB fign - -l 5 5 L A I S, 1T A HE A9
PRALBT TR TR AR AR

TEIGTT 22 1, 752 BA 5 SCFA (4 B BH -6t Ji2 1
JURRRT S X BHITT, BUAR B AR H e L IR 45 0%
JKPE BA B EEPE BA, 5l (A 9 DUARR 55 FXR 34 3h 5K
SRR B BT RN T R ER T 2B A
SCFA, 85 Wl ke . Eoprrgs W, & A IR 35
A T 350380 e 1 2 G T B 45 2 BRI g AR TSR T
FR 7K LG BA S 4 VR I 7o JE R S, A AR 4
JE e B AR BH 330U g R 15 4 FH ERIE T H B YR AN
B VR BERA B B A IR 4 A i FH T 9
FENAR B A B I RS AR B AL, VAT 24 L
JRSYS ek RN B A0y, T RE FH H K S AR 2H i R
WA THEIEREYA . H AT, R UE S, K e AR
BAVE I AT LR A5 R BT D v T R TR
e N BHI S g, 38 VS 3R B R , L T I I Sk 7
ZER o VI DR BRI FIELMRS 65 BE R AT I 5 2 g R v
ZEV G BAAEHE SRS BEZE KR T 2 LB 1E
SR H AR BA LA 2 BRI, 22 At o . 3 W
FTHIVE , K ETGIR AR, SN 5 48 LR B IR
A= IS N1 E ey R U e | KX IR 3 S ik s o
BF BH 7 VAPt , (A P IS B AR E AR AR S (367 8
AL ZHHSARE T 7, R K B 3 S R 2K 40 T
G 1B FXR AR 3, 0> BA 5, FRAIG I 2 S N 75
2K 400 A S8 M T 3 4o 45 TLR4/NF-kB %5 2 4415
S R M 28 S B B M R T I S
R 245 A HLER 2 LAY, RE A1 i T8 B EARAS {2 1B 7 SCFA
73 T B BRI R, FE TR I SCRA &1, 16 52 T b i 5 %5 i
AR 5 O R U B0 A 3 RS T A A M
S AN 1o T AL, AR P TL- 18 TNF-o S5 B3, —
H UM BA SR N BE 3R AE R AR B, Y SCFA
A, [ Bt A8 A 5 B 8045 e 22 i, 22 2 1T T
FEPE AR5 1 1t J Hh BA/SCFA G IA



1448

IGRBTREfRZEE 4155 71202547 A J Clin Hepatol, Vol. 41 No. 7, Jul. 2025

4 NESRZ

AR EE 22N R, BA/SCF A AR 4l 25 6L 14 s &
HERBHEERNE, ABRET,JBHABA S5/ERK
SCFA 38 i “ i - FF- i B 093 [ 98 AR U AR S 5 0 B 45 12
T, BA 5 B RUM SCFA G A 2, 3% 2 i 38 2o 3%
NI S AR R 73 A 4 9 iE SRR N, 5 s B BH R A
FIRHLAR IR 3G . 5T BA 5 SCFAfRIIZEEL, T
I 5 1) S B s B AT LSS S — 3 BB RS2 i 2 EAR |
FHIH A Al 08 AR R R ELES R AE PR R, B0
15 PH 95 BAL AR DL - - Bl SR WX 401, 230 kg g 1 Y AR
Za s LA K R SRR ) — AR LT R

28 2 A AR C R S 60T P s 5 BA 1R = 1)
F14 56 22 T R B 14 T T80z >0 8 7% I s R A
U B Hh BA PG S5 AL B A W 2 BA Y R S5 A
BA YN A FXRAF T 54, Ko AR 2 77 i 18 R s
M R 454G BA K 30 FXR 3 3 0% & 2 A, e
BA FCIFZEAL , D8R 5400 MR 28 9 i , DTG & 48 %) T
o 995 1 T TAE FH o A S BF 50 K5 4k 2 % 2 M i oA 5
SCFA B 28, I3 2 440 A2 P A 4 P SIS | TR AR
T Z IR B BHAP A G 27, LA SE M I i B 36
S BE 25 EE S PSR S A

P25 AR B : A SR A AT A b R

EE AR #h  £48f TATRRMFIE B4
Bk B AR AL R TR R XAER ;@ S e A B
TOMCEE BT B AR B R E A T L FRE;
At E B TS S B A R TR b LA A,

SE Wk

[1] Chinese Society of Hepatology of Chinese Medical Association. Chinese
guidelines on the management of hepatic encephalopathy in cirrhosis
(2024) [J]. Chin J Hepatol, 2024, 32(9): 799-812. DOI: 10.3760/cma.j.
cn501113-20240630-00309.

PEEZLRE NS FFEAFERRIZIT IR (2024 FiR) [J]. P
e BT BE 75 22 75, 2024, 32(9): 799-812. DOI: 10.3760/cma.j.cn501113-
20240630-00309.

[2] ELSAID MI, RUSTGI VK. Epidemiology of hepatic encephalopathy[J].
Clin Liver Dis, 2020, 24(2): 157-174. DOI: 10.1016/}.cld.2020.01.001.

[3] LIURP, KANG JD, SARTOR RB, et al. Neuroinflammation in murine cirrho-
sis is dependent on the gut microbiome and is attenuated by fecal trans-
plant[J]. Hepatology, 2020, 71(2): 611-626. DOI: 10.1002/hep.30827.

[4] USAMI M, MIYOSHI M, YAMASHITA H. Gut microbiota and host me-
tabolism in liver cirrhosis[J]. World J Gastroenterol, 2015, 21(41):
11597-11608. DOI: 10.3748/wjg.v21.i41.11597.

[5] JIANG HN, MAO DW, YE QL, et al. Research progress on TCM syn-
drome differentiation and treatment of hepatic encephalopathy[J].
Shaanxi J Tradit Chin Med, 2020, 41(11): 1678-1680. DOI: 10.3969/
j.issn.1000-7369.2020.11.042.

FBEg, BEX, HER, . PEFERIEATIERRARERLJ]. PRSP E,
2020, 41(11): 1678-1680. DOI: 10.3969/j.issn.1000-7369.2020.11.042.

[6]

[71

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[156]

[16]

[17]

[18]

[19]

[20]

LI JY, XIN XY, YANG HS. Experience of QIAN Ying in treating minimal he-
patic encephalopathy[J]. China J Tradit Chin Med Pharm, 2021, 36(7):
4022-4024.

TEE, FEE, BER HRPEEMERMERFEERJ]. PEPE
77K, 2021, 36(7): 4022-4024.

WANG MG, WANG N, MAO DW, et al. Analysis on TCM etiology and
pathogenesis of mild hepatic encephalopathy[J]. Mod Tradit Chin
Med, 2017, 37(2): 55-57. DOI: 10.13424/j.cnki.mtcm.2017.02.022.
FOANY, E96, EEX, & BB MRR B ERERITILRITJ]. K
P EEZ, 2017, 37(2): 55-57. DOI: 10.13424/j.cnki.mtcm.2017.02.022.
BAI WJ, PAN PP, SHI QL, et al. Discussion on the pathogenic theory
of “turbidity-toxin” in hepatic encephalopathy[J]. J Basic Chin Med,
2023, 29(5): 727-730. DOI: 10.19945/}.cnki.issn.1006-3250.2023.05.005.
M, EBRR, GEE, F . ETORERR 2RI ERERE
AL P EPEREMESFE, 2023, 29(5): 727-730. DOI: 10.
19945/j.cnki.issn.1006-3250.2023.05.005.

WU ZP, ZHANG YQ, YAO C, et al. Construction and practice of the
theory of “turbid toxin pathogenesis” and related prevention and treat-
ment strategies for hepatic encephalopathy in traditional Chinese medi-
cine/Zhuang medicine[J]. J Clin Hepatol, 2025, 41(2): 370-374. DOI:
10.12449/JCH250226.

RS, KR, &, . FUERFRPEMERSER B RS
KBEMMES KB [J]. IR KRB, 2025, 41(2): 370-374. DOI:
10.12449/JCH250226.

XIE XX, DU LN, GUO ZY, et al. Role of apical sodium-dependent bile
acid transporter in hepatobiliary diseases[J]. J Clin Hepatol, 2024,
40(1): 199-203. DOI: 10.12449/JCH240133.

BERES, AL, WE X, & MiGHKIEE TR % EE A (ASBT) &
RFRBZRm 89 1E A (U], IRIRAFRERS 275, 2024, 40(1): 199-203. DOI: 10.
12449/JCH240133.

LARABI AB, MASSON HLP, BAUMLER AJ. Bile acids as modulators
of gut microbiota composition and function[J]. Gut Microbes, 2023,
15(1):2172671. DOI: 10.1080/19490976.2023.2172671.

XIE XM, ZHANG BY, FENG S, et al. Activation of gut FXR improves the
metabolism of bile acids, intestinal barrier, and microbiota under choles-
tatic condition caused by GCDCA in mice[J]. Microbiol Spectr, 2025,
13(4): e0315024. DOI: 10.1128/spectrum.03150-24.

WANG XN, XIE GX, ZHAO AH, et al. Serum bile acids are associated
with pathological progression of hepatitis B-induced cirrhosis[J]. J
Proteome Res, 2016, 15(4): 1126-1134. DOI: 10.1021/acs.jproteome.
5p00217.

ZHU F, ZHENG SD, ZHAO M, et al. The regulatory role of bile acid
microbiota in the progression of liver cirrhosis[J]. Front Pharmacol,
2023, 14: 1214685. DOI: 10.3389/fphar.2023.1214685.

WEN JB, ZHU FQ, CHEN WG, et al. Oxymatrine improves intestinal
epithelial barrier function involving NF-kB-mediated signaling path-
way in CCl-induced cirrhotic rats[J]. PLoS One, 2014, 9(8): e106082.
DOI: 10.1371/journal.pone.0106082.

WANG Y, YU YB, LI LX, et al. Bile acid-dependent transcription factors
and chromatin accessibility determine regional heterogeneity of intesti-
nal antimicrobial peptides[J]. Nat Commun, 2023, 14(1): 5093. DOI: 10.
1038/s41467-023-40565-7.

XIE GX, WANG XN, JIANG RQ, et al. Dysregulated bile acid signaling
contributes to the neurological impairment in murine models of acute
and chronic liver failure[J]. EBioMedicine, 2018, 37: 294-306. DOI: 10.
1016/j.ebiom.2018.10.030.

XUE R, SU LY, LAI SY, et al. Bile acid receptors and the gut-liver axis in
nonalcoholic fatty liver disease[J]. Cells, 2021, 10(11): 2806. DOI: 10.
3390/cells10112806.

ZENG L, HUANG JX, WANG Y, et al. Oleanolic acid induces hepatic in-
jury by disrupting hepatocyte tight junction and dysregulation of farne-
soid X receptor-mediated bile acid efflux transporters[J]. J Appl Toxi-
col, 2024, 44(11): 1725-1741. DOI: 10.1002/jat.4667.

LU JL, GAO YT, GONG V, et al. Lycium barbarum L. Balanced intestinal
flora with YAP1/FXR activation in drug-induced liver injury[J]. Int Immu-
nopharmacol, 2024, 130: 111762. DOI: 10.1016/j.intimp.2024.111762.



BiEte, % . ETHERRFIRET R ERGEENBRASFILSFERRER X R

1449

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

XIAO YT, WANG WP, PENG SC, et al. Farnesoid X receptor agonist
tropifexor detoxifies ammonia by regulating the glutamine metabolism
and urea cycles in cholestatic livers[J]. Eur J Pharmacol, 2024, 966:
176334. DOI: 10.1016/j.ejphar.2024.176334.

XING C, HUANG X, WANG DX, et al. Roles of bile acids signaling in
neuromodulation under physiological and pathological conditions[J].
Cell Biosci, 2023, 13(1): 106. DOI: 10.1186/s13578-023-01053-Z.
DEMORROW S. Bile acids in hepatic encephalopathy[J]. J Clin Exp
Hepatol, 2019, 9(1): 117-124. DOI: 10.1016/j.jceh.2018.04.011.

QUINN M, MCMILLIN M, GALINDO C, et al. Bile acids permeabilize the
blood brain barrier after bile duct ligation in rats via Rac1-dependent
mechanisms[J]. Dig Liver Dis, 2014, 46(6): 527-534. DOI: 10.1016/.dld.
2014.01.159.

MCMILLIN M, FRAMPTON G, GRANT S, et al. Bile acid-mediated
sphingosine-1-phosphate receptor 2 signaling promotes neuroinflamma-
tion during hepatic encephalopathy in mice[J]. Front Cell Neurosci,
2017, 11: 191. DOI: 10.3389/fncel.2017.00191.

NORENBERG MD, RAMA RAO KV, JAYAKUMAR AR. Mechanisms of
ammonia-induced astrocyte swelling[J]. Metab Brain Dis, 2005, 20(4):
303-318. DOI: 10.1007/s11011-005-7911-7.

CHEON 8Y, KIM MY, KIM J, et al. Hyperammonemia induces microglial
NLRP3 inflammasome activation via mitochondrial oxidative stress in he-
patic encephalopathy[J]. Biomed J, 2023, 46(5): 100593. DOI: 10.1016/
1.bj.2023.04.001.

LIU PY, WANG YB, YANG G, et al. The role of short-chain fatty acids
in intestinal barrier function, inflammation, oxidative stress, and colonic
carcinogenesis[J]. Pharmacol Res, 2021, 165: 105420. DOI: 10.1016/j.
phrs.2021.105420.

LI GF, LIN J, ZHANG C, et al. Microbiota metabolite butyrate constrains
neutrophil functions and ameliorates mucosal inflammation in inflamma-
tory bowel disease[J]. Gut Microbes, 2021, 13(1): 1968257. DOI: 10.
1080/19490976.2021.1968257.

ZHU RR, LIU LW, ZHANG GZ, et al. The pathogenesis of gut micro-
biota in hepatic encephalopathy by the gut-liver-brain axis[J]. Biosci
Rep, 2023, 43(6): BSR20222524. DOI: 10.1042/BSR20222524.

WANG Q, CHEN CX, ZUO S, et al. Integrative analysis of the gut micro-
biota and faecal and serum short-chain fatty acids and tryptophan me-
tabolites in patients with cirrhosis and hepatic encephalopathy[J]. J
Transl Med, 2023, 21(1): 395. DOI: 10.1186/s12967-023-04262-9.
ZHANG SM, ZHAO JW, XIE F, et al. Dietary fiber-derived short-chain
fatty acids: A potential therapeutic target to alleviate obesity-related non-
alcoholic fatty liver disease[J]. Obes Rev, 2021, 22(11): e13316. DOI:
10.1111/obr.13316.

BASHIARDES S, SHAPIRO H, ROZIN S, et al. Non-alcoholic fatty liver
and the gut microbiotalJ]. Mol Metab, 2016, 5(9): 782-794. DOI: 10.
1016/j.molmet.2016.06.003.

FOCK E, PARNOVA R. Mechanisms of blood-brain barrier protection
by microbiota-derived short-chain fatty acids[J]. Cells, 2023, 12(4):
657. DOI: 10.3390/cells12040657.

BLOOM PP, LUEVANO JM Jr, MILLER KJ, et al. Deep stool microbi-
ome analysis in cirrhosis reveals an association between short-chain
fatty acids and hepatic encephalopathy[J]. Ann Hepatol, 2021, 25:
100333. DOI: 10.1016/j.aohep.2021.100333.

LIU JM, JIN YJ, YE YL, et al. The neuroprotective effect of short
chain fatty acids against sepsis-associated encephalopathy in mice[J].
Front Immunol, 2021, 12: 626894. DOI: 10.3389/fimmu.2021.626894.
HARRISON IF, DEXTER DT. Epigenetic targeting of histone deacetylase:
Therapeutic potential in Parkinson’ s disease?[J]. Pharmacol Ther, 2013,
140(1): 34-52. DOI: 10.1016/j.pharmthera.2013.05.010.

RIZZOLO D, KONG B, TAYLOR RE, et al. Bile acid homeostasis in fe-
male mice deficient in Cyp7at and Cyp27a1lJ]. Acta Pharm Sin B,
2021, 11(12): 3847-3856. DOI: 10.1016/j.apsb.2021.05.023.
DUCASTEL S, TOUCHE V, TRABELSI MS, et al. The nuclear receptor
FXR inhibits Glucagon-Like Peptide-1 secretion in response to
microbiota-derived Short-Chain Fatty Acids[J]. Sci Rep, 2020, 10(1):

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

174. DOI: 10.1038/s41598-019-56743-xX.
PAN LY, YU Z, LIANG XL, et al. Sodium cholate ameliorates nonalco-
holic steatohepatitis by activation of FXR signaling[J]. Hepatol Com-
mun, 2023, 7(2): e0039. DOI: 10.1097/HC9.0000000000000039.
ZAUFEL A, van de WIEL SMW, YIN L, et al. Secondary (/so)BAs coop-
erate with endogenous ligands to activate FXR under physiological
and pathological conditions[J]. Biochim Biophys Acta Mol Basis Dis,
2021, 1867(8): 166153. DOI: 10.1016/j.bbadis.2021.166153.
WANG ZY, QIANG X, PENG YJ, et al. Design and synthesis of bile
acid derivatives and their activity against colon cancer[J]. RSC Med
Chem, 2022, 13(11): 1391-1409. DOI: 10.1039/d2md00220e.
GU M, ZHAO P, ZHANG 8SY, et al. Betulinic acid alleviates endoplasmic
reticulum stress-mediated nonalcoholic fatty liver disease through activa-
tion of farnesoid X receptors in mice[J]. Br J Pharmacol, 2019, 176(7):
847-863. DOI: 10.1111/bph.14570.
KAEWARSAR E, CHAIYASUT C, LAILERD N, et al. Optimization of mixed
inulin, fructooligosaccharides, and galactooligosaccharides as prebiotics
for stimulation of probiotics growth and function[J]. Foods, 2023, 12(8):
1591. DOI: 10.3390/foods12081591.
WANG N, WANG MG, MAO DW, et al. Clinical observation of rhubarb
decoction in the treatment of type A hepatic encephalopathy [J]. Lishi-
zhen Med Mater Med Res, 2015, 26(5): 1169-1171. DOI: 10.3969/j.issn.
1008-0805.2015.05.053.
EP, EBAN, EEX, & . REFFEST A LR MRS B9 16 R F7 B0 5%
[J]. BEEEEZ, 2015, 26(5): 1169-1171. DOI: 10.3969/j.issn.1008-
0805.2015.05.053.
HU Z, CHENG XH, CAI J, et al. Emodin alleviates cholestatic liver injury
by modulating Sirt1/Fxr signaling pathways[J]. Sci Rep, 2024, 14(1):
16756. DOI: 10.1038/s41598-024-67882-1.
HAN SQ, HA W, SHI YP. Research progress on anti-inflammatory effect of
Rhei Radix et Rhizoma and its active components[J]. Chin Tradit Herb
Drugs, 2023, 54 (1):303-316. DOI: 10.7501/j.issn.0253-2670.2023.01.032.
B, 56, WEF. REREBRASMMAERORRERJ]. &
#4, 2023, 54(1): 303-316. DOI: 10.7501/ j.issn.0253-2670.2023.01.032.
LIU ZH, PENG Y, SUN CZ, et al. Evaluation of therapeutic effects of
Mume Fructus powder and water decoction on Crohn’s rats based on
in vitro human gastrointestinal metabolism[J]. Chin Tradit Herb Drugs,
2022, 53(19): 6054-6067. DOI: 10.7501/.issn.0253- 2670.2022.19.012.
X, A, AR, & BTHRMARES BEREITEN SHEHFIKRL
FIX 5w Z BARREETERII]. EZ, 2022, 53(19): 6054-6067.
DOI: 10.7501/j.issn.0253- 2670.2022.19.012.
WEN XD, WANG CL, XING SM, et al. Current advances in understand-
ing neuroprotective effect of Wumei(mume fructus) in neurodegenera-
tive diseases[J]. Chin Arch Tradit Chin Med, 2024, 42(1): 41-45. DOI:
10.13198/j.issn.1673-7717.2024.01.008.
XEBRFR, IE5R, MFE, §. SR ERBNRIP(EAHRBE
BJ]. P ERAZT], 2024, 42(1): 41-45. DOI: 10.13193/).issn.1673-
7717.2024.01.008.
DU YQ, WANG M, XU J, et al. Investigation of therapeutic effects of rhubarb
decoction retention Enema on minimal hepatic encephalopathy in rats
based on 16S rDNA gene sequencing and bile acid metabolomics[J]. J
Pharm Biomed Anal, 2023, 230: 115392. DOI: 10.1016/}.joba.2023.115392.

Wi B 2025-04-10; RFABHA: 2025-05-19
AXHE: BATF

5liE A& 3 : YAN LY, CHEN WY, WANG H, et al. Association
between bile acid/short-chain fatty acid metabolic disorders and
hepatic encephalopathy based on the traditional Chinese
medicine theory of Yin and Yang[J]. J Clin Hepatol, 2025, 41
(7):1443-1449.

BREEG, BREEE, TR, & . BT P ER SRR TER/5E 95
AR ST MERB AR [J]. IRATABRE 2735, 2025, 41
(7):1443-1449.



