#4554k  Acta Pharmaceutica Sinica 2022, 57(12): 3487 —3493 + 3487 -

B E R ST B 18 b R AR RS R AR BB AL I B h 25 T T s it R

‘5'_’//( % 1,2,3, %g*‘g 1,2,3*’ ﬁ-]J H ﬁ 1,2,3%

(1. WP KT EZGIACH 700, 1L PE KR 030006, 2. L2 EMSE 50 1 TR 20 Bl A se i =,
WG KJE 030006; 3. Hbup=mr 25 ThAU) it 705 R0 Ll 75 48 B R s 86 =, 1 i K& 030006)

FHE: AT 78 R DL B T v e o ik M A A P T et i b R AT R Ak 77 A R s AE o R R 4% 7 F
55 Ji 4 Mg Wi BR (SCFAs) LA (H,S) F1—% L% (NO) 25 B Ma 55. IXERWYS 15 LRk AR ¢ (1 b =
AR ik 2 A LR L v M AL (mtROS) 77 A, B B B HUAR K S I L. KB HTE S0t o, i 308 T A 470 0 2
A 2B R 2GR T LRI 7E 1 # , (E 3 R SRIBCHIL R 78 i R TER N o AR 2838 gl 08 B A i A o) s I 2 4 i
LR R AR YRR AL B 75 A 2 TR AT S, Dy 2 0 1) VR FH T W 08 1R A 4 45 B 4 3 T 8 A 0 4 R $R (R R 4K
PEAE R

FBEIE): Pl B Wil R Wi L AN ki Ak B AR R T2 T T

FE 525 R66 SCRRFRINAD: A EHRES: 0513-4870(2022)12-3487-07

Research progress on the regulatory mechanism of intestinal flora
metabolites on mitochondria of intestinal epithelial cells and the
traditional Chinese medicine intervention

ZHANG Hui'**, QIN Xue-mei"*", LIU Yue-tao"**"

(1. Modern Research Center for Traditional Chinese Medicine, Shanxi University, Taiyuan 030006, China;
2. Key Laboratory of Chemical Biology and Molecular Engineering of Ministry of Education, Taiyuan 030006, China;
3. Shanxi Key Laboratory of Active Constituents Research and Utilization of TCM, Taiyuan 030006, China)

Abstract: It was found that intestinal flora could directly regulate mitochondria of intestinal epithelial cells or
indirectly through the nucleus. This effect is associated with the flora metabolites such as short-chain fatty acids
(SCFAs), hydrogen sulfide (H,S) and nitric oxide (NO). These metabolites are involved in mitochondria-related
energy metabolic processes and the production of mitochondrial reactive oxygen species (mtROS), and even in the
immune response of the whole organism. Numerous studies have also shown that intestinal flora metabolites and
mitochondria have become a hot spot for research on the mechanism of action of traditional Chinese medicine, but
the research on the mechanism of association between them is not yet in-depth. In this review, we summarize the
mechanism of mitochondrial regulation of intestinal epithelial cells by intestinal flora metabolites and herbal
interventions to provide a theoretical basis for targeting intestinal microbes and mitochondria to regulate body
metabolism and health.
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Figure 1 A: Schematic diagram of mitochondrial regulation by
intestinal bacterial metabolites. B: Metabolites act on mitochondria
through direct and indirect pathways. Line colors: H, is dark black;
H,S is red; Uro A is dark blue; SCFAs are green; PQQ is purple;
ROS is light blue; LPS is orange; SBAs are brown; Gray lines
indicate chain reactions that occur after metabolite activation of pre-
receptors. ROS: Reactive oxygen species; LPS: Lipopolysaccha-
ride; Uro A: Urolithin A; SCFAs: Short-chain fatty acids; PQQ:
Pyrroloquinoline quineone; SBAs: Secondary bile acids; Stat3:
Signal transducer and activator of transcription 3; mtROS: Mito-
chondrial superoxide; GSH: Glutathione; SOD: Super oxide dis-
mutase; CAT: Catalase; Cyt-c: Cytochrome C; TFAM: Mitochon-
drial transcription factor A; TCA: Tricarboxylic acid cycle; mtDNA:
Mitochondrial DNA; OXPHOS: Oxidative phosphorylation; Bcl-2:
B-cell lymphoma-2; mPTP: Mitochondrial permeability transition
pore; Nrf: Nuclear factor erythroid 2-related factor; Bax: Bcl-2-
associated X; Caspase: Cysteinyl aspartate specific proteinase;
AMPK: Adenosine 5'-monophosphate (AMP) -activated protein
kinase; NF-xB: Nuclear factor kappa-B; cAMP: Cyclic adenosine
PGC-la:

receptor- y coactivator 1a; TGRS: G-protein-coupled bile acid

monophosphate; Peroxisome proliferator-activated

receptor, Gpbarl; FXR: Farnesoid X receptor
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