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Abstract

Abstract: The endoplasmic reticulum (ER) is connected to mitochondria through
mitochondria-associated ER membranes (MAMs). MAMs provide a framework for
crosstalk between the ER and mitochondria, playing a crucial role in regulating cellular
calcium balance, lipid metabolism, and cell death. Dysregulation of MAMs is involved
in the development of chronic liver disease (CLD). In CLD, changes in MAMs structure
and function occur due to factors such as cellular stress, inflammation, and oxidative
stress, leading to abnormal interactions between mitochondria and the ER, resulting in
liver cell injury, fibrosis, and impaired liver function. Traditional Chinese medicine has
shown some research progress in regulating MAMSs signaling and treating CLD. This
paper reviews the literature on the association between mitochondria and the ER, as

well as the intervention of traditional Chinese medicine in regulating CLD.
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Core Tip: Endoplasmic reticulum mitochondria-associated membranes play a very

important role in the pathogenesis of chronic liver disease.

INTRODUCTION

Chronic liver disease (Ch[)) is a global health threat and a leading cause of human
mortality, encompassing non-alcoholic fatty liver disease (NAFLD), alcoholic fatty liver
disease, viral hepatitis, liver fibrosis, and hepatocellular carcinoma (HCC)['l. While
early-stage CLD can be reversed, advanced liver cirrhosis and HCC severely impact
patients' quality of life and even pose life-threatening risks. Mitochondria, known as the
powerhouse of cells, are responsible for generating cellular energy through oxidative
phosphorylation. Additionally, mitochondria play a role in calcium homeostasis,
reactive oxygen species production, and cell apoptosis. Disruption of mitochondrial
function is associated with the progression of CLD, including liver fibrosis, lipid
degeneration, and hepatocyte injury. On the other hand, the endoplasmic reticulum
(ER) is an interconnected membrane network involved in protein synthesis, folding,
and transport. It also plays a crucial role in lipid metabolism, calcium signaling, and
cellular stress response. Disturbance of ER homeostasis leads to the accumulation of
misfolded proteins, triggering a cellular stress response known as ER stress. ER stress
has emerged as a key factor in liver injury, inflammation, and the development of CLD.
There is crosstalk between the ER and mitochondrial signaling pathways, with
mitochondria-associated ER membranes (MAMs) connecting the ER and mitochondria
in terms of structure and function. MAMs play important roles in cellular signaling and
function, including calcium signaling, mitochondrial dynamics, energy metabolism,
inflammation response, lipid transport, and cell apoptosis. Thus, they have a significant

impact on the interplay and regulation of CLDI?. Given the interdependence and
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coordinated functions of mitochondria and the ER, understanding the potential
mechanisms of mitochondria-ER signaling in CLD has become an area of in-depth
research. Targeted therapeutic approaches may offer potential strategies to improve

liver damage and prevent disease progression.

MITOCHONDRIA AND CLDS

Mitochondria, also known as the "powerhouses" of cells, play a crucial role in various
metabolic processesl3l. They serve as the site for cellular oxidative phosphorylation and
adenosine triphosphate (ATP) synthesis, and are involved in a wide range of important
biological functions, including energy conversion, the citric acid cycle, regulation of
cellular calcium concentration, as well as being the primary source of reactive oxygen

species (ROS) and a regulatory center for cell apoptosisl4l.

Mitochondrial dysfunction and NAFLD
Research suggests that NAFLD is characterized by excessive accumulation of fat in liver
cells, leading to abnormal fatty acid oxidation, significant increase in mitochongdrial
reactive ROS, and alterations in mitochondrial membrane lipids and proteins!>¢l. Zeng
et al”l found that fatty acid translocase (FAT/CD36) on the mitochondrial membrane is
heavily glycosylated in NAFLD, reducing its ability to transport long-chain fatty acids
into the mitochondria and inhibiting fatty acid oxidation. Additionally, the lipid
composition of the mitochondrial membrane changes with the continuous accumulation
of lipidsl7l. The increased electron transport chain (ETC) activity leads to excessive ROS
production, which directly attacks biomolecules, reduces intracellular antioxidant
enzyme levels, and causes oxidative damage to cells. This results in metabolic changes
and ultimately leads to ETC dysfunction. The combination of increased rates of fatty
acid beta-oxidation and elevated ROS levels leads to damage to the mitochondrial

respiratory chain, insulin resistance, and inflammation/(8l.

Mitochondrial dysfunction and alcoholic liver disease
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In AFLD, various changes occur in liver mitochondria, such as increased levels of
reactive ROS, decreased mitochondrial membrane potential, abnormal fatty acid beta-
oxidation, and mitotic abnormalitiesl’l. Alcohol metabolism in the liver interferes with
the oxidation of fatty acids, leading to the accumulation of triglycerides (TG).
Simultaneously, alcohol metabolism generates a large amount of ROS, which causes
oxidative damage to cells, resulting in metabolic changes, liver cell injury, and
inflammation leading to the development of alcoholic liver disease (ALD)I0L
Furthermore, alcohol-induced mitochondrial damage exacerbates liver injury and
steatosis. Mitochondria undergo structural remodeling to enhance alcohol metabolism.
Studies have shown that alcohol can damage mtDNA, impair cellular energy
metabolism, and increase ROS production. Additionally, alcohol induces excessive
accumulation of iron in the liver. Alcohol metabolism also reduces the levels of the
antioxidant GSH in mitochondria, leading to increased ROS production, lipid

peroxidation in liver cells, and iron-induced cell deathl!!],

Mitochondrial dysfunction and viral hepatitis

The incidence and contagiousness of viral hepatitis are high, with hepatitis B (HBV) and
hepatitis C (HCV) being common forms of chronic hepatitis. Gao et all'2l demonstrated
through their experiments that morphological and structural changes in mitochondria
can typically be detected in patients with hepatitis B[3l. HBV can induce perinuclear
aggregation of mitochondria and trigger their translocation through phosphorylation of
the core protein at Ser616, leading to mitochondrial division'l. Glick et all*®! found that
the absence of BNIP3 promotes excessive accumulation of reactive ROS, inflammatory
reactions, and the formation of fatty liver in liver tissue. The characteristic of HCV-
related CLD is an increase in ROS, which causes metabolic disorders, resulting in
insulin resistance, hepatic steatosis, and iron accumulation in the liver. Amako et all16]
discovered that the HCV core protein NS5A can induce mitochondrial division, inhibit
the translocation of Parkin to mitochondria, reduce autophagic activity, and maintain

HCV-induced mitochondrial damage.
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Mitochondrial dysfunction and liver fibrosis

Yong et all'7l discovered that pathological factors can cause mitochondrjgl damage,
leading to the release of mtDNA and triggering an inflammatory response through the
cyclic GMP-AMP synthase (cGAS)-stimulator of interferon genes (STING) pathway. In
their experiments, abnormal mitochondrial morphology was observed, and RT-PCR
revealed an increase in mtDNA content in the cytoplasm, making mtDNA highly
susceptible to ROS attackl!8l. Mutations in mtDNA can easily affect genes encoding
important functional regions, leading to the occurrence of mitochondrial dysfunction-
related diseases and inducing activation of the hepatic inflammatory signaling
pathwayl'®l. In the liver, the expression levels of NLRP3, caspase, and IL-1p are
significantly increased, along with the expression levels of key molecules in the cGAS-
STING signaling pathway, including ¢cGAS, STING, IRF3, and downstream NF-xB
nuclear translocation. This also leads to the accumulation of TDP-43 in liver cells,
inducing mitochondrial damage. The release of mtDNA from mitochondrial damage
can activate the cGAS-STING signaling pathway, collectively triggering an
inflammatory response and promoting the formation of liver fibrosis. The progression
of liver fibrosis is believed to be associated with iron overload, which promotes
hepatocyte iron death through excessive induction of lipid peroxidation/2’). Inhibition of
hepatic stellate cell (HSC) activation and alleviation of liver fibrosis can be achieved by

regulating iron deathl21l.

Mitochondrial dysfunction and HCC

Mitochondrial dysfunction-mediated accumulation of reactive ROS and damage to
mitochondrial DNA may contribute to the development of liver cancer. Research has
shown that mitochondrial fission promotes the survival of liver cancer cells by
enhancing autophagy and suppressing mitochondria-dependent cell apoptosis, and
inhibitors of mitochondrial fission significantly inhibit tumor growth('8l. The

characteristic feature of mitochondria in cancer cells is the excessive production of ROS,




which promotes cancer development by inducing genomic instability, modifying gene

expression, and participating in signaling pathways. The relative increase in ROS is due
to a slowdown in electron transfer in the respiratory chain, leading to an absolute
increase in ROS production, as well as a decrease in antioxidant enzyme activity. The
decrease in cellular antioxidant enzyme levels leads to oxidative damage in cells and
signaling transduction, resulting in corresponding metabolic changes®l. Mechanistic
analysis has shown that mitochondrial fission leads to increased ROS production,
mediates the activation of AKT, and synergistically interacts with the TP53 and NF-«B

pathways to promote tumor progressionl22l.

ENDOPLASMIC RETICULUM AND CLD

The ER is a vital organelle involved in calcium storage, lipid metabolism, and synthesis
of steroid hormones/23l. External stimuli that disrupt protein folding or lipid
homeostasis can trigger ER stress (ERS), activating the unfolded protein response (UPR)
signaling pathway in cells. Research has shown that ERS is closely associated with the
development of various diseases, including inflammation, dysregulation of glucose and

lipid metabolism, liver fibrosis, and cancer.

Endoplasmic reticulum stress and NAFLD

ERS can contribute to the progression of NAFLD from simple steatosis to NASH, which
is characterized by the development of inflammation and varying degrees of fibrosis/24l.
The "second-strike theory" suggests that the liver undergoes oxidative stress, resulting
in increased cellular activity and a massive release of inflammatQry cytokines, causing
hepatocellular inflammation and the formation of NAFLDI%L In NAFLD, cytotoxic
lipids modify the ER structure and directly activate the UPR, leading to dysregulation
of protein homeostasis. Although hepatocytes can tolerate TG storage, saturated fatty
acids and lysophosphatidylcholine cause lipotoxicityl2627l. Once taken up by
hepatocytes, these lipids are stored in cytoplasmic droplets/?®], and excess saturated

fatty acids trigger hepatocyte ERS through various mechanismsill. Vander Graaff et
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alt4l found that hypoxia-inducible factors stimulate the overexpression of vascular
endothelial growth factor, ultimately leading to enhanced neovascularization. ERS and
IR trigger NAFLD by acting on hepatocytes and causing massive intracellular lipid

deposition.

Endoplasmic reticulum stress and ALD

Homocysteine is known to enhance the production of NF-«xB, IL-1b, IL-6, and IL-8,
induce endoplasmic ERS, and promote various cellular damage processesi29.
Homocysteine can activate pathways such as GRP78, CHOP, IREla, sterol regulatory
element-binding protein, and JNKBP. Long-term alcohol administration in animals
leads to increased expression of cytochrome P450, which in turn enhances the
expression of superoxide dismutase and activates nuclear factor erythroid 2-related
factor 2, a key factor in the ESR response. Sun et all3ll found that changes in gene
expression in ALD are closely related to its pathogenesis. Gene ontology enrichment
analysis revealed two main functional groups: angiogenesis and stress response.
Abnormal angiogenesis is also observed in the progression of ALD and exacerbates
alcohol-induced liver injury. Studies have shown that excessive ethanol intake can
cause chronic inflammation in liver parenchyma, leading to liver fibrosis and

pathological angiogenesis.

Endoplasmic reticuluin stress and viral hepatitis

ERS plays a crucial role in the progression of viral hepatitis, particularly in cases of HBV
infection. The HBV inflammatory surface antigen can activate the UPR, leading to
hepatocyte apoptosis and precancerous phenotypic changes. Notably, elevated levels of
GRP78, an ER chaperone protein, have been observed in HBV patients, suggesting its
association with HBV infection32. Additionally, research indicates that HCV-related
liver cancer patients exhibit upregulation of vascular endothelial growth factor (VEGF)
in tissue serum, leading to abnormal angiogenesis acceleration!®!, Accumulation of

misfolded proteins triggers ER stress and the expression of GRP78[3. GRP9%4, which
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binds to Ca?*, facilitates translocation and folding of newly synthesized polypeptides,
participates in oligomer assembly and degradation, and inhibits the formation of
misfolded proteins. Furthermore, GRP94 acts as an antigen-presenting cell, activating
the UPR and initiating cellular self-regulationl®l. XBP1 promotes the expression of
molecular chaperones such as GRP78 and GRP94, enhancing the cell's ability to handle
unfolded proteins and activating ER-associated degradation (ERAD) and other ER

degradation pathway-related genes.

Endoplasmic reticulum stress and liver fibrosis

ERS is a cellular response to various stressors that disrupt protein folding in the
endoplasmic ER. Three transmembrane proteins on the ER membrane, namely ATF6,
PERK, and IREla, play crucial roles in releasing unfolded/misfolded proteins and
initiating the UPR. During ERS, BiP dissociates from these transmembrane proteins and
binds to unfolded/misfolded proteins, activating downstream signaling pathways!*l. In
liver cells, PERK-mediated ERS induces the upregulation of dual-specificity
phosphatase 5, which reduces the phosphorylation levels of extracellular signal-
regulated kinases and inhibits their activity. Additionally, PERK-mediated ERS
increases the activation of caspase-3, leading to hepatocyte death and liver fibrosisl37l.
Overexpression of IREla in HSCs downregulates IREla, XBP1, PERK, and CHOP,
preventing HSC activation and reducing liver injury and fibrosis. In PDGF-induced
HSCs, the activation of the PI3K/AKT pathway disrupts calcium homeostasis, leading
to the accumulation of misfolded proteins and the induction of ERS, ultimately

promoting HSC activation, proliferation, and liver fibrosis!3l.

doplasmic reticulum stress and HCC
ATF®6 is a type II ER transmembrane protein that dissociates from BiP and undergoes
cleavage when ER stress occursl®]. The cleaved form of ATFé6a not only activates the
ﬁanscription of XBP1u, but also induces genes related to protein folding and ERADI0L.

The rapid proliferation of tumor cells is accompanied by a sharp increase in protein
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synthesis, inevitably leading to UPR activation, while miRNA imbalance exists in both
hepatitis and HCC. Some studies have also shown that the endoribonuclease activity of
IRE1 is not only responsible for cleaving XBP1, but also for cleaving and regulating
miRNAsl#l, Therefore, ER stress leads to miRNA imbalance in inflammation and
cancer, promoting tumor development and progression. Tumor cells can transmit ER
stress and UPR signals to neighboring macrophages, upregulating UPR target genes
and pro-inflammatory factors, thereby promoting the pro-inflammatory effect of
tumors and regulating the tumor microenvironmentl*24l. VEGF, as an important
regulator of angiogenesis, inhibits tumor growth by restricting blood vessel formation

and reducing tumor blood supply when its levels decreasel#4l.

MITOCHONDRIAL AND ENDOPLASMIC RETICULUM ASSOCIATION
SIGNALING ANDCLD

There is crosstalk between ER and mitochondrial signaling pathways, and the opening
of endoplasmic reticulum Insp3/Ca ion channels affects mitochondrial Ca2*
homeostasis, and disruption of mitochondrial Ca2* homeostasis leads to alterations in
mitochondrial membrane potential, permeability transition pore, and other alterations
in mitochondria, which are one of the most important organelles in hepatocytes,
providing the majority of the cell's energyl5l. The ER is connected to the mitochondria
by MAMs connected to the mitochondria, a dynamic structure that is highly sensitive to
the cellular physiological environment and is mainly involved in the regulation of ERS,
oxidative stress, apoptosis, cellular autophagy, changes in mitochondrial dynamics and

inflammationl4sl,

MAMs and NAFLD

The molecular mediators of mitochondrial fusion are primarily Mfn1/2 (mitofusinl/2).
Both Mfn1 and Mfn2 are located on the outer mitochondrial membrane, with Mfn2 also
being localized on MAMSs. Together, they regulate the structure and function of MAMs,

inhibit the proximity of ER and mitochondria, and promote mitochondrial fusioni7.
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educed expression of Mfn2 has been observed in liver biopsies of NASH patients, and
specific ablation of liver Mfn2 in vivo leads to inflammation, TG accumulation, fibrosis,
and liver cancer. This suggests that Mfn2 binds to phosphatidylserine (PS) and can
selectively extract PS into membrane domains, facilitating its transfer to mitochondria
and the synthesis of mitocho&drial phosphatidylethanolamine (PE). Therefore, the
deficiency of Mfn2 in the liver reduces PS transfer and phospholipid synthesis, leading
to ER stress and the development of NASH. Specifically, PS is mainly synthesized in the
ER and enters mitochondria through transient membrane contacts between MAMs and
the outer mitochondrial membrane. In mitochondria, PS is converted to PE, which then
enters the endoplasmic reticulum to be converted to phosphatidylcholine (PC). Thus,
MAMs play a crucial role in phospholipid synthesis and transport(41.
MAMs and ALD
Under the influence of alcohol, PERK, as a connecting protein of MAMs, mediates liver
cell death through the regulation of MAMs. When PERK in MAMs is knocked out, cells
exhibit abnormal ER morphology, as well as MAMs disruption and calcium
imbalancel®l. After passing through the gastrointestinal tract, alcohol is absorbed into
the bloodstream and enters the liver for metabolism. Within liver cells, enzymes such as
alcohol dehydrogenase and aldehyde dehydrogenase convert alcohol into acetic acid,
which enters the tricarboxylic acid cycle (TCA), leading to a decrease in the
NAD*/NADH ratio and further mitochondrial dysfunction. Damage to the
mitochondria impairs the TCA, leading to disturbances in fatty acid metabolism and
excessive fat deposition in liver cells, resulting in fatty liver. Additionally, alcohol can
also cause damage to ER morphology and function in liver cells through various
pathways. In alcohol-induced liver tissue with severe impairment of both mitochondrial
and ER function and morphology, MAMs, as a functional platform where these two

organelles interact, may be more sensitive to alcohol exposurel50l.

MAMs and viral hepatitis
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Our findings demonstrate that STING can bind to mitochondrial antiviral signaling
protein at MAMs, thereby enhancing the interferon response to viral infections.
Additionally, HCV proteins were found to localize to MAMs, potentially leading to
increased mitochondrial ROS levels through Ca?* manipulation. Furthermore, certain
molecules present on the structure of MAMSs, such as Erol and p66Shc, promote ROS
production. Erol, an important molecule involved in redox homeostasis, consists of two
isoforms, Erol-a and Erol-p. The majority of Erol-a is localized on MAMs, and its
upregulation can result in increased ROS production. Notably, the dephosphorylation
of the Ser36 site engbles its transfer to MAMSs, mediating ROS generation. This process
facilitates the flow of Ca?* from the endoplasmic ER to mitochondria through MAMs.
Consequently, the accumulation of mitochondrial Ca?* leads to mitochondrial
depolarization and abnormalities in oxidative phosphorylation. As a result, the
mitochondrial electron transport chain uncouples with respiratory complexes I and III,
further augmenting ROS production. This process can be described by ERCa2*, which
serves as the basis for mitochondrial ROS production. Importantly, the inhibition of

ERCa?* channels can effectively block this process(5152l,

MAMs and liver fibrosis

TMAMs can have an effect on mitochondrial function, including fusion/fission,
mitophagy, and energy metabolism. MAMs play a dual role in maintaining cellular
homeostasis by promoting mitochondrial division and mitophagy while also potentially
causing pathological damage through excessive mitochondrial fission, calcium
overload, or oxidative stress. Evidence suggests that MAMs are involved in
PINK1/Parkin-mediated mitophagy, with core proteins associated with MAMs
regulating their integrity and functionality*l. In vivo studies have demonstrated that
liver-specific ablation of Mfn2, a protein involved in MAMs, leads to inflammation,
triglyceride accumulation, fibrosis, and HCC. This suggests that Mfn2 binds to PS and
selectively extracts it to membrane domains, facilitating PS transfer to mitochondria and

mitochondrial phosphatidylethanolamine synthesis!>3l.
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MAMs and HCC g
Research has shown that enhancing the physical contact between the endoplasmic R
and mitochondria leads to mitochondrial calcium overload and cell apoptosis.
Conversely, disrupting the ER-mitochondria ﬁontact points stimulates mitochondrial
oxidative respiration and ATP production/>!. Increased mitochondrial fission has been
observed in liver cancer tissues, and it has been found that enhanced mitochondrial
fission promotes the growth of liver cancer cells. Overexpression of Drpl in liver cancer
cells, followed by overexpression of Rab32, leads to a decrease in MAMs structure
formation, a significant increase in mitochondrial calcium concentration, and
subsequently promotes liver cancer cell apoptosis while inhibiting cell proliferation.
Numerous studies have found that MAMs play important roles in both calcium signal
transduction and the transfer of calcium from the ER to mitochondrial55l. Excessive
uptake of mitochondrial calcium can result in mitochondrial calcium overload, opening
of the permeability transition pore, mitochondrial swelling, rupture of the outer

mitochondrial membrane, and subsequently, release of cytochrome c¢ and cell

apoptosis(®L,

TRADITIONAL CHINESE MEDICINE TARGETS MITOCHONDRIAL
ENDOPLASMIC RETICULUM MODULATION TO INTERVENE IN CLD

The research on traditional Chinese medicine (TCM) in regulating MAMs signaling and
treating CLDs has shown significant progress. Certain TCM components have been
proven to have a reparative effect on the structure and function of MAMs, thereby
improving the progression of CLDs. Additionally, some active ingredients in TCM
exhibit antioxidant, anti-inflammatory, and insulin-sensitivity regulating properties,
some of which may be related to their modulation of MAMs signaling. The modulation
of MAMs signaling by TCM components is an important research direction for the

treatment of CLDs. Current studies have demonstrated that certain TCM components
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can regulate MAMs signaling and improve liver pathological responses, providing new

insights and approaches for the treatment of CLDs.

Silymarin

Silymarin is a novel flavonoid compound extracted from the seeds of Silybum
marianum/l. This drug has been shown to protect the liver, promote liver cell
regeneration, enhance liver metabolism, and reduce serum transaminase levels. It is
suitable for adjunctive treatment of chronic hepatitis, cirrhosis, and other liver diseases.
Animal experiments have shown that silymarin can increase the expression of
superoxide dismutase (SOD) in lymphocytes of mice with CLD, thereby reducing the
production of reactive ROS and protecting liver cell membranes/57l. Silymarin can also
stabilize endoplasmig ER function and exert anti-inflammatory and hepatoprotective
effects by reducing the levels of TNF-a, IL-6, IL-8, and other inflammatory cytokinesl5sl.
Tartaric acid

Tartaric acid can inhibit lipid peroxidation and clear ROS, effectively preventing the
occurrence and development of liver fibrosis induced by carbon tetrachloride (CCly).
Multiple studies have found that rhein can inhibit the chemotaxis and phagocytosis of
neutrophils, as well as the activation of macrophage lipid inflammatory mediators, and
suppress the activity of TNF-a and IL-1pI5?60. Rhein has the ability to clear ROS and
inhibit lipid peroxidationl®!l. Research has shown that in animal models of CClL; and
ethanol-induced liver fibrosis, rhein can significantly reduce malondialdehyde levels
and increase SOD levels, thereby reducing the excessive generation of ROS in

mitochondria.

Quercetin

Quercetin is a flavonoid compound. Recent studies have found that subcellular
mechanisms related to calcium imbalance, endoplasmic ERS, and mitochondrial
damage are closely related to the progression of CLD and the activation of NLRP3

inflammasomes. During metabolic-related fatty liver disease, the expression of NLRP3
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inflammasomes increases, and the homeostasis of MAMs is disrupted. Quercetin
intervention has been shown to effectively protect against liver damage and reverse
changes in MAMs. The results suggest that quercetin may exert its protective effects
through the MAMSs-NLRP3 pathway, providing new insights for nutritional
interventions in the treatment of metabolic-related fatty liver disease. Quercetin inhibits
alcohol-induced hepatocyte ferroptosis by regulating the PERK-MAMs pathway,

thereby alleviating alcohol-induced liver injuryle2l.

Vanillic acid

One such TCM component is vanillic acid (VA), an edible plant compound, which has
been studied for its beneficial effects on calcium (Ca?*) complications induced by
hyperinsulinemia (HI), intracellular homeostasis, MAM integrity, and liver metabolism
under in vivo and in vitro conditions. VA has been found to possess various
pharmacological effects, such as antioxidant, antidiabetic, and anti-inflammatory
propertiesl®l. The liver plays a crucial role in regulating lipid metabolism balance in the
body, and excessive lipid accumulation in liver cells contributes to the occurrence and
development of NAFLD. During the HI phase in HepG2 cells, distorted MAMSs lead to
insulin resistance (IR) and excessive lipid synthesis, accompanied by inflammation and
oxidative stress. VA effectively protects ER and Ca?* homeostasis during the HI
phasel®4l,

Compound glycyrrhizin tablets

Compound glycyrrhizin tablets have a positive effect on the prevention and treatment
of liver diseases, with glycyrrhizin, glycine, and cysteine hydrochloride as its main
componentsl65l. Animal experiments have shown that compound glycyrrhizin tablets
can protect the liver by inhibiting the transduction of the NF-kB pro-inflammatory
signaling pathway and the expression of downstream inflammatory molecules!®6].
Studies have found that glycyrrhizin not only inhibits the expression of IL-6 and IL-8,

significantly increasing the activity of liver cells, but also promotes the expression of
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SOD and glutathione, and inhibits malondialdehyde synthesis, thereby alleviating
oxidative stress-induced liver cell damage. Glycine can inhibit the generation of reactive
ROS, reduce ROS and lipid peroxidation, and alleviate liver damage caused by

oxidative stress reactionsl671,

CONCLUSION

Treatment and prospect

The signaling crosstalk between mitochondria and ER, mainly mediated by ROS and
calcium loading, influences each other's endoplasmic reticulum and mitochondrial
function mechanisms to regulate CLD. The mechanisms of mitochondrial and ER
dysfungtion are complex and diverse, and they are interrelated and interact with each
other. With the deepening of the basic theoretical research on the structure and function
of mitochondria and ER, it is possible to combine the application of genomics,
proteomics, metabolomics, and other modern technologies to explore in depth the
signaling links between mitochondrial and ER function in various CLDs. In this paper,
we elucidate the treatment of CLDs by TCM from traditional Chinese medicine to
provide new ideas and means for the diagnosis and treatment of CLDs in the future.
MAMSs are the key factors linking the material and communication signals of
mitochondria and ER. However, there are more methods for evaluating MAMs, and the
accuracy of their detection varies in different studies, such as subjective judgment errors
in techniques such as fluorescence localization. Under different pathologic conditions,
the body's compensatory effects on MAMs proteins can vary. Therefore, future studies
need to further define the criteria for judging the number of MAMs, such as the
promotion of dynamic observation techniques at the cellular level, which will increase

the credibility and rigor of the study.
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