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Depression, an emotion regulation disorder, is a prevalent mental illness in the world.
Meanwhile, traditional Chinese medicine (TCM) has been increasingly regarded as a
promising and effective alternative therapy approach for patients with depression. Despite
many years of research on depression, the current understanding of the pathological
mechanism of depression based on TCM theories is still in its infancy. Due to the lack of
scientific evidence in the past, TCM is not fully recognized by researchers around the
world. This review firstly summarizes the pathogenesis and etiology of depression in terms
of both Eastern and Western medical systems. Secondly, it adopts an integrated Eastern
and Western approach to propose some plausible neurophysiological pathways linking
the liver, spleen, and heart functions explicated in TCM theory. The aim of this theoretical
review is to bridge the knowledge gap between Eastern and Western medicine, which
may better explain the pathology of depression.

Keywords: traditional Chinese medicine, depression, East meets West, neuroscience, neurophysiological
pathway, emotion

INTRODUCTION

Depression, an emotion regulation disorder, is one of the most prevalent psychiatric disorders
worldwide. This disorder will become the second leading cause of disability by 2020. People
with depression will spend approximately 8.2% of their lifespan struggling with the associated
disabilities (Ferrari et al., 2013). The prevalence of depression in adolescents is high, accounting
for 6% of the population. Recent epidemiological studies indicate that the lifetime rate of
depression is 16% (Andrade et al., 2003; Kessler et al., 2003). Depression includes such symptoms
as fatigue, depressed mood and anhedonia, irritability, loss of appetite, body weight changes,
and sleep disorders. These symptoms may lead to a heavy burden on the patients, their
families, their friends, and society (American Psychiatric Association, 2013).

Emotion regulation refers to the interaction between the occurrence, intensity, duration, and
expression of emotion (Gratz and Roemer, 2004). It is widely acknowledged that emotion regulation
strategies are closely associated with mental health (Aldao et al., 2010). Depression is characterized
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by the emotion of sadness and the inability to extract pleasure
from positive situations. Previous studies have suggested that
patients with depression lack the emotion of anger because of
their inability to handle stressful situations (Gu et al, 2016,
2018a). There are many ways for people with depression to
regulate their emotions, including coping strategies and motivation
(Kring and Werner, 2004; Campbell-Sills et al., 2006). A number
of experimental studies on emotion regulation support the view
that deficit in emotion regulation can be a crucial clue to
understanding the etiology of depression (Soygiit and Savasir,
2001). Therefore, emotion dysregulation is closely related to
depression, and it is vital to understand emotion regulation in
order to unravel the pathogenesis of this disorder.

Traditional Chinese medicine (TCM) originated from ancient
China and has evolved over thousands of years. Nowadays, a
growing number of people around the world are using TCM
to prevent or cure diseases. In 2006, there were over 200
million outpatients and 7 million inpatients receiving TCM
therapies. Most of the principles of TCM are derived from
the philosophical basis of Taoism and Confucianism (General
Office of the State Administration of Traditional Chinese
Medicine and School of Management of Beijing University of
Chinese Medicine, 2006). The main TCM therapies include
herbal medicine, acupuncture, acupressure, moxibustion, massage,
cupping, and physical exercise such as qigong. TCM theory
is based on clinical experience instead of scientific evidence.
Western medicine, on the other hand, is based on scientific
investigations and tested by animal experiments and clinical
trials. The two systems differ in their diagnoses, treatments,
and theories (Tian, 2011). Despite a long history of clinical
experience, the fundamentals of TCM remain largely unchanged
and, similarly and unfortunately, the scientific elements
underlying its theories remain largely unknown (Keji and Hao,
2003). Lack of scientific evidence has led to skepticism, criticism,
and even rejection of TCM (Ted, 2000).

Given the high prevalence of depression and the increasing
attention given to TCM, this theoretical review attempts to
explore the etiological mechanism of depression via the Eastern
and Western or integrative approach. In the long run, this
paper will broaden and deepen our understanding of the
etiology, signs, and symptoms of depression. Hopefully, this
will give us insight into the development of innovative
intervention strategies.

TRADITIONAL CHINESE MEDICINE’S
VIEWS ABOUT EMOTION AND
DEPRESSION

The TCM theory of emotion has a history of more than
2000 years and embraces well-established diagnosis and treatment
systems. Many ancient Chinese texts have contents pertaining
to the syndromes, etiologies, and treatment of depression caused
by extreme emotional changes using the concept of “yu” or
“yu-zheng, which literally means “not flowing, entangled,
blocked, or clogged” (Ou, 1988). The Yellow Emperor’s Classic
of Internal Medicine is usually considered the earliest Chinese

classic medical text in the world (General Office of the State
Administration of Traditional Chinese Medicine and School
of Management of Beijing University of Chinese Medicine,
2006). It expounds the relationship between emotional changes
and the five viscera, namely, the heart, spleen, kidney, liver,
and lung. According to TCM theory, emotional change is
closely related to the etiology of diseases. The five viscera
parallel the five elements (i.e., metal, wood, water, fire, and
earth) which are transformed to create joy, anger, sadness,
missing, and fear (Veith, 2015). This is derived from the five
elements theory which can be used to understand the physiology
and pathology of the human body and the etiology and
pathogenesis of diseases (Giovanni, 1989). The transformation
of emotion is based on the productive cycle of the five elements
theory. The interaction of elements and organs is as follows:
sadness is related to the lung, and joy can oppose it; fear is
related to the kidney, and missing can oppose it; anger is
related to the liver, and sadness can oppose it; joy is related
to the heart, and fear can oppose it; missing is related to the
spleen, and anger can oppose it (Giovanni, 1989; Chen, 1990;
Gu et al, 2018a,b). Theoretically, emotional changes have
two-way functions. On the one hand, emotional changes may
lead to specific diseases. On the other hand, some diseases
may result in emotional changes. If emotional changes (i.e.,
anger, fear, and sadness) can be managed in the short term,
this would not bring about negative influences on the human
body (Wang et al., 2017). If emotional changes are strong and
last for a long time, this will give rise to the dysregulation
of the autonomic nervous system (ANS) because it exceeds
the adjustable range of physiology and depression will occur.

Many ancient Chinese practitioners proposed definitions
of yu. Tao Hongjing (Wu et al., 1963), the author of Shennong
Bencao Jing Jizhu, a variorum of Shennong’s classic materia
medica, and a physician of the North and South kingdoms
period, reported the treatment of yu using antelope horn. In
another text, Chen Wuzhe (Chen and Lu, 1995), who was a
famous TCM practitioner in the Song dynasty (960-1,279),
proposed the concept of the “seven emotions” which indicated
that emotional changes may lead to disharmony of the internal
organs and then to yu. Zhang Congzhen (Zhang et al.,, 2011),
who was the most famous TCM practitioner in the Jin dynasty
(265-420), put forward the pathogen concept. Mr. Zhang
proposed the methods of sweating, emesis, and diarrhea to
treat the yu-zheng caused by a pathogen. Although several
concepts regarding yu were proposed in ancient times, the
most useful concept for understanding the progression of yu
is Zhu Danxi’s theory of the six depressions, which is regarded
as the mainstay of TCM theory for understanding depression.
The theory of the six depressions involves the stagnation of
either qi, blood, dampness, phlegm, food, or fire, and it is
built on earlier Chinese medical texts such as the Treatise
on Cold Damage and Miscellaneous Disorders and The Yellow
Emperors Classic of Internal Medicine (Scheid, 2013; Chen
etal., 2015). Zhu Danxi’s approach focused on the understanding
of disease dynamics. He mentioned that qi was responsible
for the movement and transformation of blood, dampness,
phlegm, food, and fire. If the qi was stagnant, either blood,
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dampness, phlegm, or food would not be able to move or
transform properly in the human body. These obstructions
of substances might accumulate and eventually turn into fire
(Park, 2002) (Figure 1).

When Western medicine was introduced into China, its
nosology was usually translated into Chinese by referring to
the closest TCM concept. In the case of depression, it was
translated into Chinese as “yiyu” or “yu” with reference to
the yu syndromes in TCM (Ng et al., 2006). Unlike Western
medicine, in TCM, diagnosis is based on the syndrome
differentiation of diseases or disorders underlying symptom
co-occurrence patterns. TCM practitioners discover constraints
not only by asking and observing but also by palpating and
smelling (Ross, 1985).

The onset of depression is often due to significant emotional
changes that are mainly related to the liver (Wang and Lu,
2002; So et al., 2015). In its initial stage, depressive syndrome
is mostly classified as “excess type”; in prolonged cases, the
classification changes to “deficiency type” or “deficiency-excess
type” (Wang and Lu, 2002). Liver qi plays a vital role in the
precipitation of depressive episodes, and stagnation of the liver
qi is part of the excess-type classification. Conventionally, when
there is emotional change, the liver qi is affected first, followed
by disharmony of the qi among the five viscera, especially the
liver, spleen, and heart, resulting in a loss of regulation of
the qi and blood. If the liver fails to control the dispersion,
the function of the spleen will be repressed. This will lead to
dissipation and harm to the heart qi. If the heart loses its
nourishment and the “shen” (spirit) becomes restless, it will
lead to an unstable and depressed mood. When stagnation of
the qi is prolonged, it will accumulate and transform into fire
(Allen, 1990). Previous reviews have supported this theory
and suggested that anger leads to deviant dispersion of the
liver qi, which then causes depression (Zhao, 1992; Jin and
Liang, 1997; Guo and Liu, 2002). A growing body of evidence
suggests that anger may lead to liver dysfunction, which means
that the liver’s function of spreading qi is impaired. Once the

‘ -
Six depressions
theory Dampness
. puss
FIGURE 1 | Traditional Chinese medicine theory.

liver is unable to maintain its free and unobstructed flow,
people may experience depression (Liu, 1991; Zhao and Zhao,
1999; Park, 2002).

WESTERN MEDICINE’S VIEWS ABOUT
EMOTION AND DEPRESSION

More and more studies are investigating the etiology of depression
(Krystal et al., 2002; Smith and Vale, 2006; Moret and Briley,
2011; Liu et al.,, 2015). However, the underlying pathophysiology
of depression is still not fully understood. Several possible
theories may explain the potential process involved in depression,
but neurophysiological factors play a vital causal role in the
process (General, 2001).

Regulation of Neurotransmitters
Norepinephrine Theory

Norepinephrine (NE) is responsible for the regulation of
cardiovascular activity, pain sensation, and body temperature.
Previous studies have shown that there is a close link between
NE and anxiety (Schildkraut, 1965; Liu et al., 2015). The possible
relationship between depression and disturbance of NE in the
brain was first proposed in 1965 (Schildkraut, 1965). In an
animal study (Schildkraut, 1965), it was reported that a lower
concentration of NE in the brain caused by reserpine might
lead to depression. Evidence showed that people with
depression had either low or high levels of urinary
3-methoxy-4-hydroxyphenylglycol (MHPG), the metabolite of
NE degradation, which indicated there are significant differences
in the amount of NE in terms of synthesis and release between
people with depression and healthy individuals (Samson et al.,
1994). As noradrenergic pathways in the brain arise from the
locus coeruleus and project to the frontal cortex, limbic system,
and spinal cord, neuroimaging studies suggest that abnormal
metabolism in the limbic and paralimbic structures of the
prefrontal cortex (PFC) is associated with emotional dysregulation
and depression, which might indicate that medicine that increases
NE activity in the brain could be one of the most effective
therapeutic agents (Drevets et al., 2002).

Serotonin (5-HT) Theory

Serotonin, biochemically derived from tryptophan, is primarily
found in the central nervous system (CNS), the gastrointestinal
tract, and blood platelets (Young, 2007). There are generally
seven serotonin receptor subtypes which exert influences on
various biological and neurological processes, such as aggression,
anxiety, appetite, sleep, mood, and thermoregulation (Glennon
and Dukat 1991; Wesolowska, 2002). Coppen et al. (1965)
developed the hypothesis on 5-HT and the treatment of
depression in 1965. They proposed that decreased levels of
5-HT in the synaptic cleft might result in depression. A study
by Pandey (1997) found that suicidal patients had lower levels
of 5-HT compared to normal subjects. A study by Wigner
et al. (1990) showed that taking fluoxetine, a selective inhibitor
of 5-HT uptake, significantly reduced the content of 5-HT
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compared to its original level based on a platelet sample and
relieved the syndromes caused by depression. Clinical studies
showed that 5-HT, receptors were likely to be the candidates
involved in the pathophysiology and treatment of depression
among various 5-HT receptor subtypes (Hoyer et al., 1986;
Nyberg et al., 1993). In addition to 5-HT,, 5-HT,, receptors
have an influence on the regulation of mood. A review suggested
that the 5-HT,, receptors were particularly related to
antidepressant and anxiolytic responses in human beings (Blier
and Ward, 2003). The presynaptic 5-HT,, receptors are located
in the raphe nuclei, where they act as cell body auto-receptors
to inhibit the firing rate of 5-HT neurons. On the other hand,
the postsynaptic 5-HT,, receptors are located in the limbic
and cortical regions, where they also attenuate firing activity,
which indicates that 5-HT,, receptors bring about a negative
feedback influence on firing activity in the brain (Aghajanian
and Lakoski, 1984; Blier and De Montigny, 1987; Blier and
Ward, 2003).

Dopamine Theory

Dopamine (DA), which participates in emotion regulation, is
produced by the dopaminergic neurons in the ventral tegmental
area (VTA) of the midbrain, the substantia nigra pars compacta,
and the arcuate nucleus of the hypothalamus, and its notable
functions are associated with the mediation of mood, behavior,
and cognition (Martini, 2015). The relationship between DA
and depression was first developed by Molander and Randrup
(1976). Willner (1983) found that the concentration of DA
was lower in patients with depression compared to healthy
subjects. A study with post-mortem human subjects showed
that the metabolite rate of DA was critically decreased in
suicidal patients with depression, specifically in the regions of
caudate, putamen, and nucleus accumbens (Bowden et al,
1997). Evidence from recent studies also supports this finding.
An animal study showed that depletion of DA in brain samples
was found in animals with behavioral depression after 3 weeks
of reserpine injections (Ikram and Haleem, 2017). A clinical
study found that the D, receptor of DA might be supersensitive
in patients with depression compared to controls by means
of a novel neuroendocrine challenge test which indicated that
dopaminergic mechanisms might be a target of therapeutic
interest (Verbeeck et al., 2001).

The Relationship of Possible Factors
Glutamine and A-Amino Butyric Acid

Glutamine (Glu) and A-amino butyric acid (GABA) are
respectively the main excitatory and inhibitory amino acids
in the CNS mediating general mood states (Crabtree et al.,
2013). Increasing evidence from clinical studies shows that
Glu levels decrease in depressed patients compared with healthy
controls (Auer et al., 2000; Liu et al, 2015) and GABA
concentrations in the occipital cortex and prefrontal regions
of patients with depression also decrease compared with control
groups (Sanacora et al., 1999; Hasler et al., 2007). Studies on
TCM have mentioned that levels of Glu and GABA might
be increased through taking Chinese herbs (Gao et al., 2014;

Liu et al,, 2015). As the levels of Glu and GABA are vital to
maintaining normal brain function, the two neurotransmitter
systems may be the possible therapeutic targets in depression
(Zorumski et al., 2013).

Gene and Environment Interaction

Previous research on twins has demonstrated that genetic factors
play a vital role in the development of depression. Scientific
findings show that the heritability of depression accounts for
between 31 and 42% of the variance in adolescents’ depressive
symptoms (Sullivan et al., 2000; Barclay et al., 2015). Scientists
have recently raised the possibility that genetic vulnerability
factors can interact with environmental factors to make depressive
symptoms more severe. An empirical study has suggested that
social context will have a function in triggering and compensating
for a genetic diathesis (Heath et al., 2002). Also, social context
will act as a control to prevent “genetic predisposition behaviors”
(Heath et al., 2002). The diathesis-stress process of the gene-
environment (GE) interaction might occur when those who
have genetic vulnerability are under a stressful environment
(Shanahan and Hofer, 2005).

Cognition

Cognition refers to the mental actions or processes of (a) gaining
new knowledge and understanding and (b) recalling memories
that involve perceiving, recognizing, conceiving, and reasoning.
Apart from the factors of neurotransmitters and GE interaction,
Beck’s cognitive theory of depression also has to be taken into
consideration. The cognitive theory of negative automatic thoughts
and underlying dysfunctional assumptions schemas were proposed
by Beck in the mid-1960s (Beck, 1979). He found that the
negative way of thinking came from previously unpleasurable
experiences which could guide peoples perceptions or
interpretations, hence leading to a negative worldview and
causing depression (Soygiit and Savasir, 2001). The cognitive
theory of depression indicates that early relevant experiences
might result in the formation of dysfunctional beliefs which
might lead to negative self-beliefs. When those who have negative
self-views about themselves encounter a specific circumstance,
they are more likely to feel hopeless and useless and ultimately
be depressed (Soygiit and Savasir, 2001). A study by Allen
(1990) based on students showed that negative attitudes toward
the future was related to depressive mood, and depression-prone
students were found to negatively process personal information,
leading to the development of symptoms of depression. Evidence
from Abela and D’Alessandro (2002) was in line with previous
findings and suggested that dysfunctional attitudes and an
increase in depressive mood were significantly associated with
students’ negative beliefs about the future (Figure 2).

AN INTEGRATED EAST MEETS WEST
APPROACH TO CLOSING THE GAP

In TCM, “zang fu” can be translated as “internal organs” It
may be regarded as a core concept of TCM which views the
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FIGURE 2 | Western medicine theory.

physical body as an integrated whole. It also describes an
integrated relationship between mental activities, sense organs,
tissues, five solid and six hollow organs, and environment
influences (Giovanni, 1989).

The theory of internal organs is entirely different from the
anatomical structure originating from Western medicine. However,
this does not mean that TCM entirely disregards anatomy. The
concept of organs in Western medicine is based on anatomy,
whereas the concept of organs in TCM is based on a system
concept that embraces anatomy, physiology, and psychology. In
TCM, the function of internal organs is basically related to
various substances, emotions, tissues, and senses. For example,
the basic substances of TCM are gi (energy), xue (blood), jing
(essence), shen (spirit), and jin ye (body fluids). Each substance
is related to one or more organs (e.g., the spleen governs food
qi and influences body fluids, and the heart governs blood).

In Western medicine, the liver, the largest internal organ,
has various functions in the body, including the synthesis of
proteins, blood clotting factors, triglycerides, cholesterol, glycogen,
and the production of bile. However, TCM theorists believe
that the liver is responsible for controlling dispersion in all
organs and in all directions to ensure the smooth flow of gi
throughout the body. This is the most salient of all the liver’s
functions, especially as far as depression is concerned. With
reference to depression, the liver is postulated to be related
to the functioning of the neuroendocrine system in Western
medicine (Li and Wang, 1985; Yue and Tian, 1995).

To our knowledge, every organ’s energy has a normal direction
of flow: the qi of some organs flows downward (such as that
of the stomach) and the qi of other organs flows upward
(such as that of the spleen). The normal direction of the
movement of the liver qi is upward and outward in all directions
to make sure that the flow of energy is smooth and unimpeded.
There are three functional activities of the liver in terms of
this movement: regulating emotions, regulating the secretion
of bile, and assisting the digestive function of the spleen and
stomach (Ross, 1985; Giovanni, 1989).

The emotional state of an individual in fact depends on
the smooth flow of energy and blood. When the liver qi flows
smoothly, the emotional status of the individual will be calm

and peaceful. In contrast, if the liver is not functioning well,
the energy of the liver will stagnate, which will then lead to
an abnormal increase in liver qi, and give rise to emotional
disturbances, such as depression, accompanied by physical
symptoms, such as a sensation of oppression in the chest and
hypochondriac pain (Giovanni, 1989). Scientific studies of animal
and human subjects have provided preliminary support to the
postulation that the liver function in TCM is associated with
the neuroendocrine system that includes the regulation of the
NE system located in the locus coeruleus (LC/NE) and the
hypothalamic-pituitary-adrenal axis (HPA) (Yue and Tian, 1995;
Wang and Yao 2002; Yan and Xu, 2005; Yue et al., 2005a).

LC/NE System

Studies have explored the symptoms of the abnormal rising of
the liver qi that are correlated with a lack of regulation of the
ANS (Yue and Tian, 1995), a deficiency of serotonin, and an
excessive level of NE (Spiegelhalder et al., 2011; Wei et al,
2012). However, another study claimed that NE level is not
related to the severity of depression because of the different
stages of depression (Yuan et al, 2004). The LC/NE system
may be involved in the regulation of the neuroendocrine system
based on the syndrome of liver qi stagnation. The locus coeruleus
is the central site of the LC/NE system in the brain, which is
the center of the synthesizing adrenergic nerve. The ascending
fibers of the adrenergic nerve are mainly projected into the
amygdala, hippocampus, and limbic cortex, which are responsible
for emotional changes, memory, and behavioral changes. The
descending fibers of the adrenergic nerve are mainly projected
into the lateral dorsal horn of the spinal cord, which is involved
in the regulation of the activity of the sympathetic nerve, and
the secretion of catecholamines. It has been suggested that the
activated amygdala may stimulate the release of the corticotrophin-
releasing hormone (CRH) that increases the activity of the
sympathetic nerve via the mediating lateral dorsal horn of the
spinal cord. Once the sympathetic nerve is activated, adrenaline
medulla will release NE and epinephrine (E) due to the activated
adrenal gland (Copstead and Banasik, 2010) (Figure 3).

A growing number of clinical trials support the association
between liver diseases and the lack of ANS regulation (Yue
et al,, 2005a). A study by Jin (2000) mentioned that there is
a positive correlation between increased sympathetic tone activity
and the excess type of liver dysfunction, such as loss of appetite
and wiry pulse, while there is a negative correlation between
increased parasympathetic tone activity and the deficiency type
of liver dysfunction, such as weak pulse. A study by Yuan
et al. (2004) suggested that NE level is relatively higher in
patients with depression compared to people in normal health.
As the results on NE level in patients with depression are
contradictory, experimental studies to explore this monoamine
transmitter concentration in depressed patients would be a
promising direction for further research.

The HPA Axis
In addition to the LC/NE system, the regulation of the HPA
axis may also be implicated with depression if there is dysfunction
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in the liver. The hypothalamus plays a role in the physiology
of depression via elevation in the activity of the HPA axis
(Benca et al, 1992). The significance of the HPA axis in
mediating physical manifestations of psychological stress has
been well documented (Nestler et al., 2002; Steiger, 2007). The
activity of the HPA axis is mainly related to the operation of
CRH from the parvocellular neurons of the paraventricular
nucleus of the hypothalamus (Steiger, 2007; Gu et al., 2018a).
The secretion of CRH will stimulate the release of the
adrenocorticotropic hormone (ACTH), secreting cortisol in
humans and corticosterone in rats from the anterior pituitary.
Most neuroendocrine studies of patients with clinical depression
report elevated cortisol secretion and ACTH due to the
impairment in the negative feedback system of cortisol to the
HPA (Tsang and Fung, 2008) (Figure 4).

In addition, the body state named “fight or flight} can
be provided by elevated cortisol levels (Wang et al., 2017).
Since the negative feedback of the HPA axis and cortisol is
impaired, a higher level of HPA axis activity will lead to

reduced vagal modulation or excessive activation of sympathetic
neurons, resulting in physiological activation, such as increased
heart rate, peripheral vasoconstriction, elevated body temperature,
and increased body metabolic rate (Kales and Kales, 1984;
Kales et al, 1987; Vgontzas et al., 2001; Bonnet and Arand,
2003). The above suggests that depression is closely related to
over-secretion of ACTH and cortisol secretion.

ANS Dysregulation

Apart from the function of regulating emotions in the liver,
the digestive function of the spleen and stomach also depends
on the movement of liver qi in TCM theory. If there is
dysfunction in the liver, the digestive activities are impaired.
People may exhibit the symptoms of belching, sour regurgitation,
and nausea or vomiting. Lastly, the flow of bile is affected by
liver function. If dysfunction of the liver occurs, the flow of
bile may stagnate, leading to bitter taste in the mouth, belching,
or jaundice and, resulting in sleep disturbance. An experimental
study found that dysfunction of the ANS could be one of the
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reasons for emotional disturbance and functional dyspepsia
(Vgontzas et al, 2001). Moreover, studies have shown that
there is a correlation between the symptoms of stagnation of
liver qi, deficiency of bile secretion, and intestinal malabsorption
(Jin et al., 1985; Yue and Tian, 1995) (Figure 5).

Tryptophan and Serotonin Deficiencies

The spleen is an abdominal organ which is involved in the
production and removal of blood cells, and it is a part of
the immune system according to Western medicine. However,
the definition of spleen in TCM theory is different, with a
broader implication than in Western medicine. It refers not
only to the organ itself but also to the functions of digestion
(including the pancreas and small intestine) with regard to
depression (Yu, 2013).

The primary function of the spleen is to aid the stomach
in the digestion of food by transporting and transforming
nutrients from food and water, absorbing the nourishment,
and separating the usable part of food and water from the
unusable part (Giovanni, 1989). Once food and water are
ingested, the spleen and stomach work closely together in
digesting, extracting, and transporting the essence from food
and water to the body. When the spleen is working properly,

digestion will be normal and a person will have a good appetite,
normal absorption, an adequate energy supply, and regular
bowel movements (Giovanni, 1989). As the liver has the function
of assisting the digestive functions of the spleen and stomach,
if liver does not function properly, it will affect the spleen
function, resulting in poor appetite, indigestion, and abdominal
distension. In five-element terms, this corresponds to “Wood
overacting on Earth”

Previous research aligns with our postulation. It has been
reported that patients with dysfunction of the spleen have a
low concentration of urine amylase, an insufficient concentration
of serum gastrin, and a low frequency of peristalsis of the
stomach (Jia et al, 1999; Tao et al, 2005; Zhang, 2006). A
review showed that compared to patients suffering from only
one gastrointestinal disease, patients with comorbid
gastrointestinal diseases are more likely to experience anxiety,
depression, and insomnia, with pathogeneses of visceral
hypersensitivity, altered gastrointestinal disease motility, infection,
and stressful early life events (Yue and Tian, 1995). A study
by Lindgren et al. (2012) mentioned that depression was related
to the symptoms of poor appetite, heartburn, diarrhea, bloating,
constipation, and epigastralgia in pilots. Moreover, tryptophan,
which is an indispensable amino acid, and a precursor of
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FIGURE 5 | The hypothesized pathological pathways linking liver dysfunction
and depression.

serotonin and melatonin, which are thought to regulate mood,
is taken from food (Zhang, 2006). Intake of tryptophan has
an influence on the regulation of emotional state by influencing
serotonin synthesis, and this could be considered as an effective
therapy for treating depression (Hartmann, 1982; Shaw et al,
2002; Lieberman, 2003). If there is a lack of food intake that
is related to deficiency in tryptophan and eventually serotonin,
emotional changes such as depression could happen, which
parallels the findings from previous studies (Sainio et al., 1996;
Birdsall, 1998; Lieberman, 2003; Le Floch et al, 2011; Yao
et al, 2011). These studies provided preliminary evidence to
support the postulation that stagnation of liver qi and spleen
deficiency in depressed people in terms of TCM theory may
parallel the abnormal functions of digestion in patients with
depression based on the Western medical viewpoint (Figure 6).

Hypoactivation in the Frontal Cortex

The heart is a muscular organ which pumps blood throughout
the body by a circulatory system that provides oxygen and
nutrients, and removes metabolic wastes. However, the
function of the heart is more diversified in TCM than in
Western medicine. The heart is responsible for the circulation
of blood and, at the same time, the regulation of mental
activities (Giovanni, 1989; Zhang, 2004; Yue et al., 2005b).
According to TCM, the main functions of the heart are
to govern the circulation of blood, control the blood vessels,

Deficiency of spleen in TCM refers to dysregulation of functions of
digestion in Western Medicine

!

Less intake of tryptophan

Less synthesis of serotonin

|

Depression

FIGURE 6 | The hypothesized pathological neuropathways linking spleen
dysfunction and depression.

manifest on the complexion, and store the shen, which
implies consciousness, mental functions, emotion, and vitality
(Ross, 1985; Giovanni, 1989; Zhang, 2004; Yue et al., 2005b).

In TCM theory, a healthy heart is essential for supplying
blood to all tissues in the body. When there is a dysfunction
in the heart, the circulation of blood is insufficient and the
four limbs may be cold. People might exhibit the symptoms
of a lower body temperature, and a white or purple complexion
(Giovanni, 1989). Also, storing shen, which can be translated
as “spirit” or “mind,” is a part of the hearts functions. Shen
is used to point out the whole field of the emotional, mental,
and spiritual aspects of a human being. In this sense, shen
not only indicates the heart, but also encompasses the emotional,
mental, and spiritual phenomena of all organs. If dysfunction
of the heart occurs, there is not sufficient blood to nourish
the shen and a person will have difficulty in maintaining a
good memory and good mental health; thus, he/she may suffer
from depression. Furthermore, the heart is in charge of
controlling blood vessels. The function of storing shen depends
on adequate nourishment from the heart blood. Therefore,
there is a mutual relationship between the function of controlling
blood vessels and that of storing mind. As the blood is the
root of shen, if the heart blood is sufficient, the mind will
be peaceful and happy, and the pulse will become regular
and normal. Conversely, if the heart blood is deficient, there
is insufficient blood to root the mind, which will result in
mental restlessness, depression, palpitations, and a weak or
irregular pulse.

A growing number of studies support this ancient theory,
showing that, compared with healthy people, patients with
depression associated with deficiency of the heart and spleen
have lower brain activity in the left frontal cortex region
(Feng et al., 2005; Xie, 2007; Wang et al., 2008b). These
findings are in line with the findings from Western medicine
that major depression is related to decreased activity in the
left hemisphere relative to right hemisphere, and to a decline
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Deficiency of heart in TCM refers to circulation of blood and brain
activity in Western Medicine
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FIGURE 7 | The hypothesized pathological neuropathways linking heart
dysfunction and depression.

in the activity of the left frontal cortex in people suffering
from depression compared to normal people. Clinical studies
reported that depression is related to altered resting-state
activity in the PFC, and a growing number of findings from
functional and structural imaging studies show that depression
is associated with volume reduction in the left subgenual PFC
region (Drevets et al., 1997; Ongiir et al., 1998; Botteron
et al., 2002; Wang et al., 2008a; Ye et al., 2012), because the
orbitofrontal cortex (OFC) is involved in cognitive processing
and decision-making, and the main function of the PFC is
to extract the relevant information about a cognitive experience,
so as to modulate the emotion and behavior changes (Feng
et al., 2005). Moreover, studies have mentioned that the body
temperature in depressed people is lower than in normal
healthy people (Zhe, 2004; Lin et al., 2011); this may result
from autonomic response dysfunction mediated by central
adrenergic activation (Hughes et al., 2006; Hamer et al., 2007;
Shinba et al., 2008) (Figure 7).
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SUMMARY AND THE WAY FORWARD
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based on observation and experience. In contrast, Western
medicine basically relies on scientific investigation. Recent
studies in Western medicine suggest that dysregulation of
neurotransmitters could be one of the most vital causes of
depression; while the classical texts of TCM state that
dysregulation of liver qi is the main cause of depression.

Interest in the neuroscientific investigation of TCM for
depression has increased dramatically in the past few decades.
As the investigation of TCM using neuroscience theories and
methodologies is a relatively new field of research, there are
limited studies in the available literature. Knowledge of the
mechanism that underlies TCM for depression is still in its
infancy. However, there is emerging evidence that TCM theory
might be illustrated by the changes in neurotransmitters, brain
structure and function, and neuroendocrine found in people
with depression.

Given the information above, we propose the following
postulations linked to the liver, spleen, and heart. In terms
of TCM theory, (1) liver function may be explained by the
HPA axis and LC/NE system; (2) spleen function may correspond
to the digestive system; and (3) heart function may refer to
the circulation of the blood and the regulation of brain activity.

Further study using longitudinal study designs and larger
sample sizes is recommended to advance our understanding
of the mechanism of TCM for treating patients with depression.
Moreover, studies applying the integrated approach of East
meets West and a rigorous research design are also
strongly recommended.
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