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  Abstract 
Depressive disorder (DD) is one of the most common mental disorders and one 
of the main causes of disability in the world. Chronic or early life stress events 
are one of the main factors of DD. Recent studies have shown that the microbi-
ota-gut-brain axis imbalance, the abnormal electrical activity of lateral habenula, 
and genetic variation are closely related to DD. Especially, in recent years, the 
emergence of the microbiota-gut-brain axis has attracted extensive attention. At 
present, the existing antidepressants and the therapeutic effect is not obvious 
even invalid for many patients, and it is likely to cause adverse effects. Tradi-
tional Chinese Medicine has obvious therapeutic effects, which are safe, relia-
ble, low price, and significantly reduced the use of western medicine and its side 
effects. Therefore, traditional Chinese medicine and its therapeutic method 
gradually are applied to the clinical treatment of DD and achieved good results. 
The article summarizes the latest pathogenesis of DD and reviewed the me-
chanism of traditional Chinese medicine participating in DD treatment, to pro-
vide a reference for the clinical treatment of depression. 
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1. Introduction 

Depressive disorder(DD) is a common mental disorder, along with depression, slow thinking, anhedonia, cogni-
tive impairment, and sleep disorders, and even suicide when serious, which has a profound impact on the patient’s 
physical health and quality of life and greatly increases the burden on family and social economy [1]. There were 
many causes of DD, such as inflammatory reaction, stressful life events, the disorder of hypothalam-
ic-pituitary-adrenal (HPA) axis, the neuron cluster discharge of lateral habenular nucleus (LHb) and the gene muta-
tion are closely related to DD [2-10]. In recent years, the pathogenesis and potential therapeutic methods of DD 
have been gradually discovered by researchers, which is particularly important for the improved quality of life of 
DD patients and reduction of social burden. To date, norepinephrine (NE) reuptake inhibitors and ketamine have 
obvious effects on the treatment of most DD patients but are also accompanied by obvious side effects. TCM has 
obvious therapeutic effects, is safe, reliable, and low price, and can significantly reduce the use of western medicine 
and its side effects. Therefore, more and more become an important choice for clinicians and patients. 

DD is a disease that is highly related to life stress events. With the social economy entering a stage of rapid de-
velopment, people’s life pressure is increasing and there are more and more stressful events in social life, so the 
number of DD patients is bound to increase rapidly. Therefore, DD has become an influence on the health level and 
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life quality of Chinese people. 
This paper reviews the main mechanism of DD and enumerates the evidence of TCM participating in DD treat-

ment in recent years, providing a reference for the clinical application of TCM in DD treatment. 

2. The role of microbiota-gut-brain axis in DD pathogenesis 

The intestinal microbiota is an extremely important part of the mammalian microbiome. The health and disease 
of the host will affect the status of intestinal microbiota, and the status of the intestinal microbiota can also affect 
the health and disease of the host. In addition, the intestinal microbiota plays an important role in the connection 
between the intestinal tract and the Central Nervous System (CNS). The gut-brain axis is an information channel 
for the bidirectional connection between the mammalian brain and gut, which is connected by the nerve, HPA axis, 
and the immune system [11, 12]. Research shows that many system functions are closely related to the gut-brain 
axis in the human body, including metabolic system, immune system, endocrine system, and nervous system, etc., 
and the exception of intestinal microbiota and gut-brain axis dysfunction affects brain function and control the be-
havior of the brain changes will also affect gut-brain axis structure and function of the, it is a two-way signal ex-
change mechanism [13]. It has been reported that intestinal microbiota directly affects the development and health 
of the mammalian brain [14], and the diversity and richness of intestinal microbiota in depressed patients are dif-
ferent from that in healthy people [15]. Researchers speculated that the rapid increase in the incidence of DD may 
be largely related to the widespread use of antibiotics in the past decades. Because antibiotics in the treatment of 
infection will also kill the symbiotic bacteria in the intestinal microbiota, resulting in the disorder of human micro-
bes, which leads to the occurrence of psychiatric diseases [16-18]. Therefore, there may be a causal link between 
the disorder of intestinal microbiota and the occurrence of DD [15]. In addition, many patients with digestive sys-
tem diseases are usually accompanied by mental diseases such as depression and anxiety, and their digestive dis-
eases can be alleviated to some extent after psychiatric drug treatment. Therefore, people gradually realize that in-
testinal microbiota may play a key role in the pathogenesis of DD. Clinical studies have shown that there are sig-
nificant differences in the intestinal microbiota of DD patients and healthy people, and the diversity and richness of 
intestinal microbiota of depressed patients are significantly decreased [19, 20]. In addition, various depressed ani-
mal models did show differences in intestinal microbiota between the control group and depressed animals, and 
there were similarities in intestinal microbiota between depressed animals and depressed patients [21-25]. Stressful 
life events are the main cause of DD. Studies have proved that chronic stress can interfere with the status of intes-
tinal microbiota, cause the disorder of gut-brain axis function, and lead to the reduction of 5-HT content and 
brain-derived neurotrophic factor (BDNF) mRNA expression in the hippocampus, decreasing the level of plasma 
stress hormone, increases the level of interleukin-10 (IL-10) in circulating blood, leading to the occurrence of DD 
[21]. There is evidence that the brain can influence gut microbiota status through digestive and immune molecules, 
while the gut can also influence brain function through vagus and other mechanisms [26, 27]. The immune system 
is fundamental to survival in all species and plays a key role in regulating communication between gut microbiota 
and the brain, it has been shown that intestinal microbiota can release various immune agonists [such as lipopoly-
saccharide (LPS) and peptidoglycan, etc.] to ensure the normal operation of the immune system function. LPS and 
peptidoglycan immune agonist entered the blood can accompany the circulation of the blood by the 
blood-brain-barrier into the brain [28], and the NE and LPS can induce the depression behavior of mice, and widely 
used in depression model mice, so the NE and LPS relate to DD Close relationship. In addition, the intestinal mi-
crobiota of DD model rats can promote the inflammatory process of the ventral hippocampus (such as enhanced 
microglial cell activity, increased IL-1β level and increased blood-brain barrier permeability, etc.), suggesting that 
intestinal microbiota may induce depressive-like behavior in mice by promoting the inflammatory response of ven-
tral hippocampus [29]. Therefore, the microbiota-gut-brain axis may mediate DD through the immune mechanism 
of intestinal microbiota metabolites and the inflammatory response promoting the ventral hippocampus, but the 
specific mechanism is not clear. 

3. The role of abnormal electrical activity in lateral habenula in DD 

With the deepening of researches on the pathogenesis of DD, more and more new mechanisms have been dis-
covered and gradually applied to the development of antidepressant therapy and targeted antidepressants. Studies 
have shown that abnormal electrical activity of LHb is closely related to the occurrence of DD [30-34]. LHb is a 
brain structure with good phylogeny and preservation, and a key region for regulating communication between fo-
rebrain, midbrain, and hindbrain monoaminergic systems [35-37]. Studies have shown that LHb mediates DD 
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through a special discharge mode (cluster discharge), and the role of the antidepressant ketamine is to block this 
cluster discharge of LHb [38], thus playing a treatment effect on DD. In addition, it was proved that the potassium 
channel Kir4.1 in LHb astrocytes triggered the cluster discharge of its neurons, which ultimately lead to the occur-
rence of depression-like behavior [39]. This was the first time in DD research to reveal the molecular mechanism 
related to LHb and depression, and to find a new target for rapid treatment of DD. 

4. The role of genetic variation in DD 

Genetic factors are also a non-negligible part of DD incidence. Genome-wide association analysis found 102 ge-
netic variations related to DD and emphasized the importance of the prefrontal cortex in genetic variations of DD 
[6]. Astrocytes have been shown to produce pro-inflammatory cytokines such as IL-1β, and nuclear fac-
tor-κB(NF-κB), a pro-inflammatory transcription activator, is a key regulator of CNS inflammation [40-42]. In ad-
dition, MEN1 was found to be a novel DD pathogenic gene. MEN1 gene mutation blocks the binding of multiple 
endocrine tumor protein (MENIN) and NF-κB-P65, leading to the overactivation of NF-κB and IL-1β pathways, 
leading to CNS neuroinflammation, and subsequently to depression-like behavior [4]. These research results at the 
gene level will greatly promote people’s understanding of the underlying genetic mechanism of DD, provide a new 
approach for the study of depression mechanism, and provide a new target and direction for DD treatment. 

5. The status of DD treatment with Traditional Chinese medicine 

DD is the name of western medicine, and TCM believes that DD belongs to the category of depression syndrome, 
belonging to “emotional disease”, which is scattered in ancient medical books such as “lily disease”, “mania”, 
“hysteria”, “emotional disease”, etc. Currently, clinical diagnosis and treatment are mostly based on “emotional 
disease”. Drug treatment is the main therapeutic method for DD 5-HT and NE uptake inhibitors, tricyclic antide-
pressants, monoamine oxidase inhibitors, atypical antidepressants, and other antidepressants. Although these anti-
depressants have obtained certain effects in the clinical treatment, but there are some shortcomings, such as the ef-
ficiency is low, working slowly, adverse reactions. A decrease in western medicine and TCM for consumption im-
proves the efficiency of western medicine and plays an important role in reducing the incidence of adverse reac-
tions. Therefore, more and more clinicians apply TCM to treatment DD. 

5.1 Application of TCM monomer in DD treatment 

The monomer of TCM is the active ingredient extracted from TCM and has shown antidepressant effects in var-
ious DD animal models. Studies have shown that ginsenoside Rg1 can significantly improve depression-like beha-
vior induced by chronic unpredictable mild stress (CUMS) in rats, reduce oxidative stress and inflammatory re-
sponse in the hippocampus CA1 region of rats, and reduce apoptosis in this region [43]. In addition, resveratrol 
significantly reduced the expression level of pro-inflammatory cytokines and up-regulated the expression of BDNF 
in the prefrontal cortex (PFC) and hippocampus in depressed mice [44]. It has also been reported that paeoniflorin 
can increase the density of dendritic spines of CA1 neurons in depressed mice, inhibit the activation of microglia 
cells after hippocampal injury, and effectively improve depression-like behavior induced by reserpine in mice [45]. 
Moreover, bacopin extract can adjust the intestinal microbiota diversity and improve the abundance of bifidobacte-
ria that effecting the metabolism of tryptophan, and inhibition of tryptophan-dog urine pathway to decrease meta-
bolites wich uric acid, amino acid and reduce the brain dog urine metabolites of quinoline acid amino acid generat-
ed, thereby improving the depression in mice induced by LPS [46]. 

5.2 Application of TCM compound in DD treatment 

TCM compound refers to a prescription consisting of two or more TCM. It is one of the most widely used TCM 
therapeutic methods in the clinic and is also widely used in the prevention and treatment of CNS diseases. Studies 
have found that Chaihu Shugan San can increase the expression of BDNF in the hippocampus and PFC and en-
hance the level of adrenocorticotropin-releasing hormone in plasma, and reduce the content of 5-HT and DA in 
plasma, thus alleviating cumS induced depressive behavior in rats [47, 48]. In addition, Chaihu Shugan Pill can 
inhibit neuronal apoptosis in the hippocampus by regulating the expression of genes with opposite Bax and Bcl-2 
functions, thereby increasing autonomous activity and reducing immobile time in diabetic and depressed rats [49]. 
Studies have shown that Banxia Houpu decoction can reduce cumS induced depressive behavior in rats by reducing 
the activation of NLRP3 inflammasome in the liver and brain [50]. Suanzaoren decoction significantly decreased 
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acidic protein (GFAP) and coloration 43 (Connexin 43, Cx43) expression levels, suggesting that suanzaoren decoc-
tion may have an antidepressant effect by reducing the damage of glial cells in the cerebral cortex [51]. 

5.3 Application of acupuncture in DD treatment 

Acupuncture is an important part of TCM, is widely recognized by the whole world as a clinical treatment, and 
plays an important role in the treatment of CNS disorders. Research shows that the occurrence of DD and is closely 
related to HPA axis negative feedback mechanism disorder, and two acupuncture methods which are Tongdu tiao-
sheng and shugam jieyu can be ameliorated feel down in the dumps and lack of pleasure by adjusting HPA in de-
pressed model rats [52]. In addition, acupuncture at Baihui point and Neiguan point can improve depressive-like 
behavior of DD model rats, and significantly down-regulate the levels of IL-6, iL-1β, and TNF-α in serum and 
brain tissues [53]. Studies have shown that acupuncture treatment can cause changes in the activity of neurons in 
different brain regions of DD patients, and the corresponding brain signal changes affected by acupuncture at dif-
ferent acupoints are also different [54]. Mitogen-activated protein kinase (MAPK) signaling pathway is closely re-
lated to DD, and the C-Jun terminal kinase (JNK) signaling pathway is a member of the MAPK signaling pathway, 
which is mainly involved in the apoptosis process and plays an important role in the pathogenesis of DD. Moreover, 
studies have shown that acupuncture can play an anti-depressive effect by down-regulating the expression of JNK 
signaling pathway-related proteins in PFC [55-57]. Electroacupuncture can significantly change the content of ga-
strin (GAS), neuropeptide Y (NPY), and calcitonin gene-related peptide in colon mucosa of depressed rats, and re-
gulate the GAS, somatostatin in the hypothalamus of rats. The release of motilin regulates the gut-brain axis to im-
prove the digestive function of depressed rats [58, 59]. These results indicate that acupuncture treatment can im-
prove intestinal function and treat DD by regulating intestinal microbiota and brain-gut peptide levels. 

6. Discussion 

Since always, it is widely believed that DD is associated with nerve regeneration, neural cell death, neuroin-
flammation, and neuroendocrine system. In recent years, research has shown that the microbiota-gut-brain axis im-
balance, the abnormal electrical activity of lateral habenula, and genetic variation are closely related to DD. Clinical 
practices have confirmed that TCM treatment is a safe, effective, less adverse reaction, cheap therapeutic method, 
was gradually applied to the prevention and treatment of CNS diseases and has obtained a good effect in the treat-
ment of DD. Treatment of TCM reduces the dosage of western medicine and improves efficiency while reducing 
the incidence of adverse reactions of western medicine. Therefore, to explore the involved in the mechanism of ac-
tion of DD treatment of TCM for treatment of DD is particularly important. 
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