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Research Progress of Fermented Traditional Chinese Medicine in Improving Intestinal Barrier and
Intestinal Flora

PENG Yangyue, CHANG Man, NIU Pandi, XIA Ruting, CHEN Wenjuan, FAN Hui"(Guangdong Pharmaceutical
University, Guangzhou 510006, China)

ABSTRACT: Fermented traditional Chinese medicine is a kind of traditional Chinese medicine with new components and
functions formed by in vitro microbial fermentation process, which endows traditional Chinese medicine with unique
pharmacological and pharmacodynamic characteristics and has broad application prospects. Complex chronic diseases are
closely related to intestinal barrier and intestinal flora, and intestinal microorganisms are widely involved in the metabolic
processes and pharmacological effects of traditional Chinese medicine, and it has become a new trend to investigate how
fermented traditional Chinese medicine regulate the intestinal microenvironment. This paper reviewed the mechanism of
fermented traditional Chinese medicine in improving intestinal barrier function including mechanical barrier, immune barrier,
chemical barrier and biological barrier and regulating intestinal flora, and compared the differences between fermented
traditional Chinese medicine and traditional Chinese medicine to provide reference for further in-depth investigation of the
relationship between fermented traditional Chinese medicine and intestinal tract, in order to better reveal the core connotation of
fermented traditional Chinese medicine in treating diseases and promote the modernization of Chinese medicine.
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Tab.1 Mechanism of fermented Chinese medicine regulating intestinal barrier function
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Tab.2 Mechanism of fermented traditional Chinese medicine on regulating intestinal flora
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Fig. 1 Mechanism of fermented Chinese medicine regulating intestinal barrier and intestinal flora

-1568 - Chin J Mod Appl Pharm, 2023 June, Vol.40 No.11

P E AR FH 252 2023 4 6 5 40 B4 111



4

HZiL5RE
K W rp 24 BRI AEAR 22 75 1 T8 T 4%

0 RETRIS = QN 8 7731 €2 82l T3 AT DR
B PR R, TR A, RS
mxﬁﬁﬂﬁﬁﬁﬁi%ﬁﬁﬁﬁwﬁ%ﬁﬂ

HAFVEH I%fﬁ%k%*?Zm, TR T
TR 2 AR B K 8 7= 1 0 3% 1 400 o @mm

A A R ARSI u@%ﬁﬂfmk%*
2y, feb b RGBT

REFERENCES

(1]

[10]

[11]

[12]

DONG F, LI H R, WANG S P, et al. Progress and prospect of
modern research on fermented Chinese materia medica[J].
China J Tradit Chin Med Pharm(*FfgHE254%k), 2021,
36(2): 628-633.

DI TOMMASO N, GASBARRINI A, PONZIANI F R.
Intestinal barrier in human health and disease[J]. Int J Environ
Res Public Health, 2021, 18(23): 12836.

MASSIER L, BLUHER M, KOVACS P, et al. Impaired
intestinal barrier and tissue bacteria: Pathomechanisms for
metabolic diseases[J]. Front Endocrinol (Lausanne), 2021(12):
616506.

GUO X, YAN Z P, WANG J X, et al. Effect of traditional
Chinese medicine (TCM) and its
Lactobacillus  plantarum on ceftriaxone sodium-induced
dysbacteriotic diarrhea in mice[J]. Chin Med, 2022, 17(1): 20.
FANJJ,LIUS T, AIZY, et al. Fermented ginseng attenuates
lipopolysaccharide-induced  inflammatory
activating the TLR4/MAPK signaling pathway and
remediating gut barrier[J]. Food Funct, 2021, 12(2): 852-861.
WANG Z, LI C H, HE X, et al. Platycodon grandiflorum root
fermentation broth reduces inflammation in a mouse IBD
model through the AMPK/NF-«kB/NLRP3 pathway[J]. Food
Funct, 2022, 13(7): 3946-3956.

LIANG Z J. Structural
Astragalus

fermentation using

responses by

characterization of fermented
membranaceus  polysaccharides and its

improvement effect on intestinal mucosal immunity in
mice[D]. Beijing: Chinese Academy of Agricultural Sciences,
2019.

R KRB E §*7‘§EI’J S A0 F AT B H X /) B T 7 i
SBERIUEEAE I [D]. PR RL B, 2019.
ROUBOS-VAN DEN HIL P J, NOUT M J, BEUMER R R, et
al. Fermented soya bean (Tempe) extracts reduce adhesion of
enterotoxigenic Escherichia coli to intestinal epithelial cells[J].
J Appl Microbiol, 2009, 106(3): 1013-1021.

SUN J B, ZHANG H L, QIN Y, et al. Effects of rhizoma
pinelliae fermentata on gastrointestinal motility[J]. Asia Pac
Tradit Med(\F KA 4t = 24), 2018, 14(5): 13-16.

LUO J, SUN Q, MA Z B, et al. Gastrointestinal regulation of
red yeast rice on mice with syndrome of food retention due to
spleen deficiency before and after fermentation[J]. Chin J Exp
Tradit Med Form( P [E SE 5 7 7 22 2% i), 2019, 25(22):
108-114.

HENTSCHEL V, SEUFFERLEIN T, ARMACKI M. Intestinal

Pl SO FHZG % 2023 4F 6 A4 40 %

511 44

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

organoids in coculture: Redefining the boundaries of gut
mucosa ex vivo modeling[J]. Am J Physiol Gastrointest Liver
Physiol, 2021, 321(6): G693-G704.

PAONE P, CANI P D. Mucus barrier, mucins and gut
microbiota: The expected slimy partners?[J]. Gut, 2020, 69(12):
2232-2243.

SUN H, NI X Q, SONG X, et al. Fermented Yupingfeng
polysaccharides enhance immunity by improving the foregut
microflora and intestinal barrier in weaning rex rabbits[J].
Appl Microbiol Biotechnol, 2016, 100(18): 8105-8120.
MARTENS E C, NEUMANN M, DESAI M S. Interactions of
commensal and pathogenic microorganisms with the intestinal
mucosal barrier[J]. Nat Rev Microbiol, 2018, 16(8): 457-470.
CHEN Y, ZHOU J, WANG L. Role and mechanism of gut
microbiota in human disease[J]. Front Cell Infect Microbiol,
2021(11): 625913.

KRAUTKRAMER K A, FAN J, BACKHED F. Gut microbial
metabolites as multi-Kingdom intermediates[J]. Nat Rev
Microbiol, 2021, 19(2): 77-94.

ZHAO W J, PENG D, LI W J, et al. Probiotic-fermented
Pueraria lobata (Willd.) Ohwi alleviates alcoholic liver injury
by enhancing antioxidant defense and modulating gut
microbiota[J]. J Sci Food Agric, 2022, 102(15): 6877-6888.
WANG J, LI F J, ZHANG H P, et al. Study on protective
effects of Glycyrrhiza and Pueraria fermentation composition
on rats with chronic liver injury[J]. Sci Technol Food Ind(£& iy
TolkRH), 2022, 43(12): 369-376.

WANG T, WANG Z, YANG Z P, et al. Effect of the
fermentation broth of the mixture of Pueraria lobata, Lonicera
Japonica, and Crataegus pinnatifida by Lactobacillus
rhamnosus 217-1 on liver health and intestinal flora in mice
with alcoholic liver disease induced by liquor[J]. Front
Microbiol, 2021(12): 722171.

ZHAO C Y, QU Q S, YANG F, et al. Monascus ruber
fermented Panax ginseng ameliorates lipid metabolism
disorders and modulate gut microbiota in rats fed a high-fat
diet[J]. J Ethnopharmacol, 2021(278): 114300.

FAN J J, WANG Y S, YOU Y, et al. Fermented ginseng
improved alcohol liver injury in association with changes in
the gut microbiota of mice[J]. Food Funct, 2019, 10(9):
5566-5573.

QU Q S, YANG F, ZHAO C Y, et al. Effects of fermented
ginseng on the gut microbiota and immunity of rats with
antibiotic-associated diarrhea[J]. J Ethnopharmacol, 2021(267):
113594.

ZHAO C Y, YANG F, LIN F, et al. Process optimization in
ginseng fermentation by Monascus ruber and study on bile
acid-binding ability of fermentation products in vitro[J]. Prep
Biochem Biotechnol, 2021, 51(2): 120-126.

CHENG T D, HUANG Z T, YE Q Y, et al. Improvement of
obesity index and intestinal flora diversity of high-fat diet mice
by fermented hawthorn broth[J]. China Brew(H E i), 2022,
41(2): 132-137.

LI Y Y, LIU H, QI H W, et al. Probiotic fermentation of
Ganoderma lucidum fruiting body extracts promoted its
immunostimulatory activity in mice with dexamethasone-

induced immunosuppression[J]. Biomedecine Pharmacother,

Chin J Mod Appl Pharm, 2023 June, Vol.40 No.11

- 1569 -



[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

35]

-1570 -

2021(141): 111909.

RAN B B, GUO C E, LI W D, et al. Sea buckthorn
(Hippophae rhamnoides L.) fermentation liquid protects
against alcoholic liver disease linked to regulation of liver
metabolome and the abundance of gut microbiota[J]. J Sci
Food Agric, 2021, 101(7): 2846-2854.

GAO H, WEN ] J, HU J L, et al. Fermented Momordica
charantia L. juice modulates hyperglycemia, lipid profile, and
gut microbiota in type 2 diabetic rats[J]. Food Res Int,
2019(121): 367-378.

GAO H, WEN J J, HU J L, et al. Polysaccharide from
fermented Momordica charantia L. with Lactobacillus
plantarum NCU116 ameliorates type 2 diabetes in rats[J].
Carbohydr Polym, 2018(201): 624-633.

ZHANG Z, BAO Z Y, SUN ] J, et al. Effect of fermented
Polygonatum sibiricum polysaccharides on intestinal flora in
obese mice[J]. J South China Univ Technol Nat Sci Ed(*£ 74 B
TRZZM: ARBI2ERR), 2021, 49(3): 95-105, 113.

GONG X Y, JIANG S M, TIAN H Y, et al. Polyphenols in the
fermentation liquid of Dendrobium candidum relieve intestinal
zebrafish  through  the
microbiome-mediated immune response[J]. Front Immunol,
2020(11): 1542.

CHENL Y,CHEN Y Z, MI Y G, et al. Comparative study on
anti-depressant effect of Zhizichi Decoction and its solid
fermentation product on CUMS rats[J]. China J Chin Mater
Med, 2021, 46(19): 5044-5051.

ZHANG Q, FAN X Y, CAO Y J, et al. The beneficial effects
FZUO0713-fermented Laminaria

Jjaponica on lipid metabolism and intestinal microbiota in

inflammation  in intestinal

of Lactobacillus brevis
hyperlipidemic rats fed with a high-fat diet[J]. Food Funct,
2021, 12(16): 7145-7160.

JI J C, ZHANG S, YUAN M Y, et al. Fermented Rosa
high-fat  diet-induced
hyperlipidemia in rats by modulating gut microbiota and
metabolites[J]. Front Pharmacol, 2022(13): 883629.

GU W, WANG L R, SUN M J, et al. Effect of Lactobacillus

acidophilus fermentated traditional Chinese medicine on

roxburghii  tratt juice alleviates

diarrhea induced by enterotoxigenic Escherichia coli K88[J].
China Animal Husb & Vet Med(H [E & H#-E), 2018, 45(3):
798-806.

Chin J Mod Appl Pharm, 2023 June, Vol.40 No.11

[36]

[37]

[38]

(39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

WANG X Z, ZHANG P, ZHANG X. Probiotics regulate gut
microbiota: An effective method to improve immunity[J].
Molecules, 2021, 26(19): 6076.

YANG G, WEIJ L, LIU P Y, et al. Role of the gut microbiota
in type 2 diabetes and related diseases[J]. Metabolism,
2021(117): 154712.

KUMAR A, ELLERMANN M, SPERANDIO V. Taming the
beast: Interplay between gut small molecules and enteric
pathogens[J]. Infect Immun, 2019, 87(9): e00131-e00119.

WU J 'Y, WANG K, WANG X M, et al. The role of the gut
microbiome and its metabolites in metabolic diseases[J].
Protein Cell, 2021, 12(5): 360-373.

MAJ Y, PIAO X S, MAHFUZ S, et al. The interaction among
gut microbes, the intestinal barrier and short chain fatty
acids[J]. Anim Nutr, 2022(9): 159-174.
MARTIN-GALLAUSIAUX C, MARINELLI L, BLOTTIERE
H M, et al. SCFA: Mechanisms and functional importance in
the gut[J]. Proc Nutr Soc, 2021, 80(1): 37-49.

DE VOS W M, TILG H, VAN HUL M, et al. Gut microbiome
and health: Mechanistic insights[J]. Gut, 2022, 71(5):
1020-1032.

YU X J, ZHAO L, LIU Z G. Ameliorative effect of Scutellaria
baicalensis fermentation on intestinal inflammation in
animals[J]. J Wuhan Polytech Univ(il 5% T. K2 24R),
2022, 41(4): 35-42.

ZHAO T. Process optimization of Lactobacillus plantarum
fermented herbal compound and evaluation of its effect on
intestinal flora[D]. Lanzhou: Lanzhou University, 2019.

ZUO Y Y, HU P, XU H X, et al. Relief effect of lactic acid
bacteria SR10-1 fermented Rosa Roxburghii Tratt juice on
dextran sulfate sodium-induced ulcerative colitis in mice
[J/JOL]. Food Sci( £ i B} 2%), 2022: 1-10. https:/kns.
cnki.net/kcms/detail/11.2206.7S.20221110.2138.044.html.
WANG Y S, YOU Y, LI W C, et al. Alleviation of alcoholic
injury by fermented ginseng with Lactobacillus
fermentum[J]. Food Sci Technol( & i &L$), 2018, 43(5):
59-66.

WANG Y P. Study on the immunoregulatory effect of

liver

Lactobacillus helveticus fermented goji berry juice on mice[D].
Yinchuan: Ningxia University, 2022.

ek H Y. 2022-08-22

(R34 : A5

P E AR FH 252 2023 4 6 5 40 B4 111



