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Abstract: Nonalcoholic fatty liver disease (NAFLD) accounts for an increasing proportion 

of liver diseases, but its pathogenesis is more complex, and there is no more effective 

clinical treatment. Oxidative stress is considered to be an important factor leading to the 

progression of NAFLD. Therefore, improving the oxidative stress status of NAFLD 

patients is of great significance for the prevention and treatment of the disease. In recent 

years, a number of experimental studies have shown that traditional Chinese medicine has 

unique advantages in the treatment of various clinical diseases, and domestic and foreign 

researches on the treatment of NAFLD with traditional Chinese medicine are also 

emerging one after another. Based on this, this paper summarizes the mechanism of some 

traditional Chinese medicine, traditional Chinese medicine compound and Chinese patent 

medicine on oxidative stress in the development of NAFLD, in order to provide new ideas 

for clinical treatment of NAFLD. 

1. Introduction 

With the development of society and the improvement of living standards, great changes have 

taken place in people's diet, and the proportion of fat in food is increasing. However, long-term 

high-fat diet and lack of exercise can easily lead to abnormal biochemical indexes such as blood 

sugar and blood lipids, which leads to a variety of diseases. Non-alcoholic fatty liver disease 

(NAFLD) is a clinicopathological syndrome characterized by diffuse hepatic cell bullous steatosis 

and fat storage, except for excessive drinking and other clear liver damage factors [1].Including 

non-alcoholic fatty liver (NAFL),non-alcoholic steatohepatitis (NASH), fatty liver fibrosis, cirrhosis 

and liver cancer[2].According to relevant statistics, NAFLD has developed into the most common 

chronic liver disease in the world, and 25% of the world's population is considered to have 

NAFLD[3].Currently, clinical treatment of NAFLD is mostly based on diet and lifestyle changes, 

but the compliance is poor; and there is no ideal plan for drug treatment of the disease[4].Numerous 

studies have shown that traditional Chinese medicine plays a unique role in alleviating chronic liver 

disease, improving liver function and protecting hepatocytes. In this paper, the research progress of 
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some Chinese medicine, Chinese medicine compound and Chinese patent medicine against NAFLD 

in recent years was elaborated based on oxidative stress, which was expected to provide new ideas 

for the clinical treatment of NAFLD. 

2. Oxidative stress and NAFLD 

Oxidative stress is a state of imbalance between the oxidative system and antioxidant system. 

Oxidative stress will occur when the degree of oxidation of the body exceeds the removal ability of 

oxides for a variety of reasons. It generally exists in various pathophysiological processes of the 

body, and is closely related to aging, tissue damage and disease occurrence. Reactive oxygen 

species (ROS) is the main active substance of oxidative stress, which are natural by-products of 

intracellular metabolic reaction and can regulate the specific biochemical pathway of normal cell 

function and survival. However, the imbalance of ROS signal or the excessive non-specific 

generation of ROS can cause serious harm to human body[5]. 

The most classic pathogenesis of NAFLD is the "two-hit" hypothesis proposed by Day and 

James in 1998[6].In the "two-hit" hypothesis, the first strike is mainly insulin resistance associated 

with obesity, type 2 diabetes mellitus, hyperlipidemia, etc. Insulin resistance can lead to abnormal 

lipid metabolism and lipid accumulation in hepatocytes. The second blow mainly refers to oxidative 

stress and mitochondrial dysfunction. After being taken up by the liver, free fatty acids (FFA) 

mainly generates excessive ROS in the mitochondria through β-oxidation, resulting in the 

imbalance between the oxidation system and the antioxidant system, oxidative stress occurs. ROS 

can also activate Kupffer cells, leading to the production of TGF-β,TNF-α,IL-6 and other 

inflammatory factors. In addition to further aggravating hepatic inflammatory responses, 

inflammatory factors can also activate hepatic stellate cells (HSCs) to switch on liver repair, which 

in turn leads to liver fibrosis and cirrhosis, and even hepatocellular carcinoma. Persistent oxidative 

stress causes mitochondrial dysfunction and even rupture leading to ROS leakage. The leaked ROS 

and unsaturated fatty acids can produce lipid peroxide, which has strong cytotoxicity, can damage 

mitochondria and cells, further promoting ROS and peroxide production, forming a vicious 

circle[7]. 

However, in recent years, it has been found that the pathogenesis of NAFLD is relatively 

complex. The "two-hit" hypothesis is no longer enough to explain the mechanism, so it gradually 

tends to "multiple strikes", including insulin resistance, hormones secreted by adipose tissues, 

nutritional factors, intestinal microflora, and genetic and epigenetic factors, etc[8].However, 

oxidative stress is still an important link in the pathogenesis of NAFLD. Therefore, inhibiting 

oxidative stress is of great significance to slow down NAFLD progression. 

3. Effects of traditional Chinese medicine on oxidative stress during the progression of 

NAFLD 

3.1 Monomer of traditional Chinese medicine  

3.1.1 Scutellaria baicalensis (Baicalin) 

Baicalin, a flavonoid compound, is a natural product with antioxidant and anti-inflammatory 

effects extracted from the traditional Chinese medicine Scutellaria baicalensis, and its efficacy on 

NAFLD has been confirmed by various studies[9].Zhong et al[10] found that compared with a 

high-fat and high-cholesterol diet alone, administration of baicalin to mice significantly increased 

the levels of antioxidant factors such as glutathione (GSH) and superoxide dismutase (SOD), while 

it also decreased the levels of malondialdehyde (MDA),4-hydroxynonenoic acid (4-HNE) and 
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8-hydroxydeoxyguanosine (8-OhdG) which are products of lipid peroxidation in the liver. The 

mechanism may be related to the down-regulation of cytochrome P450 enzyme 2E1(CYP2E1). 
CYP2E1 is an oxidoreductase that, when increased in the NASH liver, promotes the oxidation of a 

variety of substances, including fatty acids, leading to the progression of NASH[11].Gao et al[12] 

also further confirmed that baicalin could significantly increase the content of GSH and SOD and 

decrease the content of MDA after establishing a 3D model of NAFLD, and speculated that the 

enhancement of SOD and GSH by baicalin was more likely due to the decreased consumption 

rather than the increased synthesis. The experiment also found that baicalin could reverse the 

expression of mitochondrial membrane matrix metalloproteinase (MMP) and ATP5A to improve 

mitochondrial function and then inhibit cell apoptosis. 

3.1.2 Polygonum cuspidatum (Resveratrol) 

The traditional Chinese medicine Polygonum cuspidatum is derived from the dried rhizomes of 

the plant Polygonum cuspidatum, which in traditional Chinese medicine is considered to return to 

the liver, biliary, and lung meridians. Resveratrol is a non-flavonoid polyphenolic organic 

compound that can be extracted from Polygonum cuspidatum. Modern pharmacological research 

has found that it has the characteristics of anti-tumor, cardiac protection, antiviral, 

anti-inflammatory, antibacterial, antioxidant, regulating body lipid metabolism and regulating blood 

glucose[13].Cheng et al[14] established a NAFLD model by feeding mice a high-fat diet and found 

that resveratrol could significantly reduce the MDA content in the liver of mice, which may be 

related to the increase of total superoxide dismutase (T-SOD) and glutathione peroxidase (GSH-PX) 

activities in liver tissue. The experiment also confirmed that resveratrol could reduce liver lipid 

accumulation by reducing the mRNA expression of fatty acid transporter CD36 in mouse liver, 

which was also of important significance in reducing liver oxidative stress and inflammation. 

Hajighasem et al[15] found that after treatment with resveratrol, NAFLD model rats had 

significantly reduced liver damage. This effect was associated with a significant increase in SOD 

and catalase (CAT) activity, interleukin 10 (IL-10) content, and a decrease in tumor necrosis 

actor-α(TNF-α), lipid peroxidation and apoptotic cell death amounts. 

3.1.3 Coptis chinensis (Berberine) 

Modern research has found that Coptis chinensis, a heat-clearing and dampness-drying medicine, 

contains various chemical components including alkaloids, lignans, coumarins, flavonoids, 

terpenoids, steroids, organic acids, volatile oils, polysaccharides and so on[16].Berberine is the 

most abundant chemical component in coptis chinensis, up to 5%~8%[17].Sun et al[18] found that 

berberine reduced lipid accumulation in the liver of high-fat diet fed mice, inhibited NADPH 

oxidase 2(NOX2) expression and in turn reduced ROS formation, and also inhibited mitochondrial 

ROS production by down-regulating the expression of complex I, a major leakage site of electrons 

in the mitochondrial electron transport chain, and reducing oxygen species required for ROS 

formation. Methylenetetrahydroberberine (DMTHB) is a novel derivative of berberine. Zhang et 

al[19] found through experimental research that DMTHB can inhibit the synthesis of 

pro-inflammatory factors by inhibiting TLR4/NF-αB signaling pathway, regulate the expression of 

genes related to lipid metabolism in mouse liver tissue, and reduce the oxidative stress and 

endoplasmic reticulum stress of mouse liver fed by MCD and L02 cells induced by palmitic acid. 

3.1.4 Other 

In addition to the above several traditional Chinese medicines, a large number of traditional 

Chinese medicines have been proved to have inhibitory effects on oxidative stress. Ming et al[20] 
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found through network pharmacology analysis that Salvia extract could increase the activities of 

SOD,GSH Px, and CAT and reduce the levels of ROS and MDA to exert antioxidant effects in a 

NAFLD model. Tanshinone IIA, salvianolic acid B, and tanshinol can also activate peroxisome 

proliferator-activated receptor α(PPARα) and related signal pathways, thus further alleviating 

oxidative damage in the liver. Zhou et al[21] confirmed through experiments that the main active 

components of Psoralea corylifolia L, such as psoralen, isopsoralen, neopsoralen isoflavones, 

psoralen B and psoralen, can reduce the superoxide anion level of hepatocytes and alleviate the 

oxidative stress in the liver of NASH juvenile mice, which is related to the inhibition of protein 

kinase C-α(PKC-α)/nicotinamide-adenine dinucleotide phosphate oxidase (NOX) signaling pathway. 

Experimental results reported by He et al have shown that cultivation of Calculus bovis in vitro can 

increase SOD activity and reduce MDA and ROS levels in high fructose-induced NAFLD animals, 

and also protect hepatocytes from oxidative damage. The mechanism may be related to the 

activation of Nrf2 pathway[22].Nrf2-ARE pathway is the most important endogenous antioxidant 

stress pathway found at present[23].When oxidative stress occurred in hepatocytes,Nrf2 was 

uncoupled from Keapl and transferred to the nucleus where it combined with antioxidant response 

elements (ARE) to activate downstream antioxidant proteins and phase II detoxification enzymes, 

such as heme oxygenase -1(HO-1), NADPH quinone oxidoreductase (NQO1), etc. This helps to 

improve the synthesis of antioxidant stress factors and the ability of hepatocyte injury 

repair[24-25].In addition, the components taurine and ursodeoxycholic acid present in cultured 

Calculus bovis in vitro have been shown to exert antioxidant effects in NAFLD by increasing liver 

GSH levels and inhibiting hydrophobic bile salt-induced Kupffer cell activation[26-27]. Yang et 

al[28] found that high-fat diet feeding increased hepatic mitochondrial MDA and decreased SOD 

and GSH-Px levels in rats, which could be recovered by treatment with Polygonati Rhizoma. 

3.2 Chinese medicine compound  

3.2.1 Alisma Decoction 

It is recorded in Synopsis of the Golden Chamber that Alisma Decoction is composed of Alisma 

orientalis and Atractylodis Macrocephalae, which has the functions of eliminating dampness, 

eliminating phlegm and strengthening spleen and stomach. Through experimental research, Xu et 

al[29] found that, in addition to inhibiting lipogenesis and anti-inflammatory activity, Alisma 

Decoction could also reduce NASH-induced liver injury by inhibiting oxidative stress and 

autophagy in hepatocytes. This experiment showed that Alisma Decoction gavage could increase 

SOD activity and decrease MDA content in hepatocytes of NAFLD mouse model, down-regulate 

the expression of LC3-II in liver tissue and reduce the number of autophagosomes.LC3 is a marker 

of autophagy, and LC3-II reflects the activity of autophagy[30]. In the later stage of NAFLD, 

autophagy can activate HSCs by decomposing lipid droplets in HSC and promote the progress of 

liver fibrosis[31].This experiment also confirmed that Alisma Decoction could down-regulate the 

expression of α-SMA, a marker of HSC activation, in liver tissue to inhibit HSC activation. 

3.2.2 Soothing-liver and Invigorating-spleen formulas  

Liver stagnation and spleen deficiency as well as soothing liver and invigorating spleen are the 

important pathogenesis and treatment of NAFLD[32].Tu et al[33] selected Soothing-liver formulas 

(Chai-hu-shu-gan-San) and Invigorating-spleen formulas (Seng-ling-bai-zhu-San) divided into 

normal group, model group, soothing-liver formula group (SLG),invigorating-spleen formula group 

(ISG) and integrated formulas group (Chai-hu-shu-gan-San:Seng-ling-bai-zhu-San =1:1, IG) and 

found that the levels of MDA,SOD and GSH PX in SLG group were not significantly different from 
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those in model group, while the levels of MDA were significantly decreased and the levels of SOD 

and GSH PX were significantly increased in ISG and Ig groups. In addition, the expression of Nrf2, 

Keap-1,HO-1,NQO-1 mRNA and protein in each treatment group increased, and the IG group had 

the best effect. Therefore, it can be seen that Shugan Jianpi Decoction has a good effect on NAFLD 

model mice, and Nrf2-ARE pathway may be an effective target of its extract. 

3.2.3 Lizhong Decoction 

Lizhong Decoction capable of warming middle energizer and removing cold can be used for 

treating various diseases caused by deficiency of middle yang. Xiaoling Zhou et al[34] found that 

after treatment with Lizhong Decoction for NASH model rats, the liver lipid deposition, 

inflammatory cell infiltration degree, endoplasmic reticulum damage and mitochondrial damage 

were significantly improved, and the corresponding indicators serum liver function (ALT, 

AST),blood lipids (TG, TC),IKB inhibitory protein kinase α(IKK-α),nuclear transcription factor 

p65(NF-κBp65), IL-1β,IL-6,and TNF-α were all significantly decreased. The IKK/NF-κB signaling 

pathway is associated with ROS activation in Kupffer cells that further leads to the production of a 

large number of inflammatory factors[35-36].Therefore, this experiment concluded that Lizhong 

Decoction could reduce ROS production and relieve oxidative stress by reducing mitochondrial 

damage. It can also inhibit the activation of IKK/IKB/NF-κB signaling pathway and the production 

of inflammatory factors, thereby improving hepatocyte injury. 

3.3 Chinese patent medicine 

3.3.1 Yinzhihuang Oral Liquid 

Yinzhihuang oral liquid is prepare from Artemisia capillaris, Cape jasmine, Baikal Skullcap, and 

honeysuckle. It has the effect of remove dampness, eliminate jaundice, and detoxify the human 

body. It is now used clinically to treat neonatal jaundice. Zeng et al [37] found through the 

establishment of NASH rat model that Yinzhihuang Oral Liquid could inhibit lipogenesis and 

accelerate lipid β-oxidation, down-regulate chemokines and other inflammation-related factors to 

reduce intrahepatic inflammation by regulating fatty acid metabolism and PPAR signaling pathway, 

and alleviate oxidative stress by increasing the expression of mitochondrial respiratory chain 

complex. Mitochondrial oxidative phosphorylation damage results in a decrease in ATP production 

and affects lipid β-oxidation, leading to hepatocellular steatosis, oxidative stress, and subsequent 

necrotic inflammation[38-39].After administration of Yinzhihuang Oral Liquid, the number of 

mitochondrial respiratory chain complexes in the liver of NASH rats was significantly increased, 

mitochondrial function was restored, lipid β-oxidation was increased, and oxidative stress was 

alleviated. 

3.3.2 Dangfeiliganning Capsule 

Dangfeiliganning capsule, a Chinese patent medicine, has the effect of clearing away dampness 

and heat, benefiting liver and eliminating jaundice, and can be used to treat a variety of acute and 

chronic hepatitis. Its main ingredients are milk thistle and swertia. Many studies have shown that 

Dangfeiliganning capsule can effectively improve blood lipids, serum liver function and other 

biochemical indicators in patients with NAFLD[40]-[41].Zhao et al[42] found through clinical 

observation experiments that Dangfeiliganning capsule can significantly increase the activity of 

serum SOD and GSH-PX enzymes in patients with hepatitis B, reduce the content of MDA, thereby 

improving the anti-oxidation ability of patients and reducing their liver cell damage. Based on the 

above experiments, Zhao et al[43] established a NAFLD mouse model, and gavage the mice in the 
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experimental group with Dangfeiliganning capsule to intervene and measure the corresponding 

indicators. The results showed that compared with the mice in the model group, the SOD activity of 

the liver of the mice in the experimental group was increased, the MDA content was decreased, and 

the expression of Nrf2 and its downstream related molecules glutathione S-transferase P1 (GSTP1) 

and NQO1 was enhanced. Therefore, it can be concluded that Dangfeiliganning capsule may play a 

therapeutic role in NAFLD by regulating the Nrf2 pathway. 

4. Conclusions 

According to the results of the experimental studies mentioned above, a variety of Chinese 

medicines, Chinese medicine compound and Chinese patent medicines all improved the oxidative 

stress of NAFLD, and they could be promoted as effective therapies for NAFLD. However, the 

current research in this area is not mature enough, and the following problems remain to be 

solved:① A variety of Chinese medicine, compound and Chinese patent medicine components are 

relatively complex, in addition to the therapeutic effect, is likely to cause other toxic and side 

effects on the liver, but few studies at the same time observe the toxic and side effect.② Chinese 

medicine compound and Chinese patent medicine are derived from the compatibility of multiple 

drugs, and the interaction relationship between each drug has not yet been elucidated. In the future, 

we should carry out more and more extensive high-quality experimental research to provide a more 

reliable basis for the treatment of NAFLD with traditional Chinese medicine and further expand the 

advantages of traditional Chinese medicine. 
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