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Advances in Treatment of Post-Traumatic Stress
Disorder with Chinese Medicine*

HU Guang-tao' and WANG Yong®

ABSTRACT ‘"Timely, near, and expectation" is the main principle of battlefield rescue for military combat
stress reaction (CSR). Post-traumatic stress disorder (PTSD) is the most common form of CSR and a long-term
persistent mental disorder that is caused by unusual threatening or catastrophic psychological trauma. Chinese
medicine (CM) has abundant resources, is simple, easy to master, with few side effects. This article summarizes
the cellular and animal experimental mechanisms of CM treatment on PTSD, suggesting that traditional Chinese
herbs and acupuncture can protect brain functional areas, and adjust hypothalamus-pituitary-adrenal axis.
Traditional Chinese herbs and acupuncture have shown good anti-stress efficacy and fewer side effects in
clinical application, which may improve the CSR in the battlefield.
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As a special group, soldiers have high risk
and high stress. The incidence of psychological
problems and stress disorders is higher in the military
groups than in the general population.”’ Especially
in the futuristic high-tech, information-based combat
conditions and lurking unpredictable risk factors, the
psychological impact of the combatants cannot be
underestimated, which may lead to combat stress
reaction (CSR), mainly manifesting as anxiety,
depression, somatization disorder, compulsion,
paranoia, insomnia and other symptoms.® During the
First World War, Salmond proposed three principles
for dealing with wounded persons, namely, "timely,
near, and expectation", in order to achieve 60%—70%
rate of return of the wounded to the team, which
significantly improved the combat effectiveness
of the troops.® At present, CSR reductions are
properly managed, and more than 90% of the combat
effectiveness can be restored.“?

Post-traumatic stress disorder (PTSD) is the
most common form of CSR. According to the speed
or duration of the stress response, it can be divided
into acute stress response, chronic stress response
and PTSD. PTSD is more common in officers and
soldiers who have experienced the trauma of war.*®
Epidemiological surveys have shown that among
people who have experienced traumatic events, the
incidence of traumatic stress disorder varies from
50%-90%, and the incidence of traumatic stress
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disorder is 5%—10%.7® An investigation conducted
4 years after the Yushu earthquake showed that the
incidence of PTSD among local Tibetan adolescents
was 19.3%.° With the advancement of research, the
diagnostic criterion of PTSD has been continuously
improved. The fifth edition of the "Statistical Diagnostic
Handbook of Mental Disorders" published in 2013
described PTSD as a persistent mental and emotional
disorder that appeared after a potentially life-
threatening event. The patient's main manifestations
are pathological re-experiencing characterized by
intrusive memory of traumatic events, avoidance
of trauma-related cues, persistent hyper-arousal,
choosing to forget the traumatic experience, and
emotional numbing."” During the 2019 coronavirus
disease (COVID-19) pandemic, many infected patients
and healthcare workers have shown psychiatric
complications. Various factors were found to be
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associated with higher risk of psychiatric symptoms
and/or low psychological wellbeing, including women,
people with poor self-related health, and relatives with
CovID-19.M"

A thorough search of the relevant literature
showed no available published articles on the
treatment of CSR with Chinese medicine (CM),
although there are numerous published studies
on the treatment of PTSD with CM. Therefore, we
reviewed the mechanism and clinical research status
of antagonism of PTSD by CM.

PTSD Belongs to the Category of CM

Although there is no clear record of the name
of "PTSD" in CM, its clinical symptoms are well
established. The disease belongs to the categories
of CM, such as palpitations, insomnia, depression,
epilepsy, madness, seizures, plum qi, forgetfulness,
irritability, lily disease, benign qi, drowsiness, etc.®

Wei, et al"® believed that pathogenesis of PTSD
in CM primarily involved Gan (Liver)-qi stagnation
accompanied by phlegm obstruction. CM practitioners
abroad are also actively exploring the use of existing
literature, expert knowledge, and clinical diagnosis of
CM to construct a PTSD diagnosis framework. The
most likely pattern differentiation of PTSD was Xin
(Heart)-Shen (Kidney) disorders caused by heat, fire,
or a constitutional deficiency; Gan-qgi stagnation; and
Shen deficiency.?

Research on Cellular and Animal Experimental
Mechanisms of CM

Before effective animal models and functional
magnetic resonance imaging (MRI) techniques were
applied to study PTSD, research on patients with
PTSD mainly focused on peripheral bio-markers,
including saliva, urine, blood pressure, and the
concentrations of catecholamines and stress
hormones. Among them, the high sensitivity of the
norepinephrine system, the functional changes of the
hypothalamus-pituitary-adrenal (HPA) axis, the highly
sensitive glucocorticoid receptors, and the decline
in circulating cortisol have been well established as
reliable bio-markers that reflect the physiological and
pathological changes of PTSD.""*""

With the emergence of emotional neuroscience
and neuroimaging technologies, the direction of
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PTSD research has also shifted from the periphery to
specific neural circuits that affect the disease. Several
physiological and pathological models based on neural
circuits have gradually become well established, such
as exaggerated threat detection model, abnormal
fear learning model, diminished emotional regulation/
executive function and deficient context processing.”®

Protection of Brain Functional Areas

The hippocampus is located in the temporal
lobe of the brain and is part of the limbic system. The
hippocampus is responsible for learning and memory
in daily life, which involves conditional fear processing
and the encoding process of declarative memory to
the external environment. A study has shown that
when body is stimulated by conditional fear, the
inappropriate processing of signals by neurons can
cause changes in the structure of the hippocampus,
which in turn leads to changes in the interaction
between the hippocampus and the amygdala."® The
function of the hippocampus is closely related to the
amygdala. The amygdala and the hippocampus are
sensitive parts of the central nervous system (CNS)
stress response. Normal function of the amygdala is
closely related to PTSD.""?

Hou, et al® found that electroacupuncture at
Baihui (DU 20) and Zusanli (ST 36) in rats could
effectively regulate the protein expression level of
neuronal nitric oxide synthase (NOS) in hippocampal
cornu ammonis (CA) 1 and 3 regions, which in turn
reduced nitric oxide release in the hippocampus, and
may have a protective effect on hippocampal neurons.
The elevated hippocampal neuronal NOS expression
may be involved in the pathological process of PTSD.
Electroacupuncture down-regulates the hippocampal
neuronal NOS expression, which may be a potential
mechanism for treatment of PTSD. Moreover, electro-
acupuncture can significantly improve the PTSD-
like symptoms, up-regulate long-term potential
in hippocampus, repair synaptic morphology and
improve brain-derived neurotrophic factor (BDNF)
levels in the amygdala and hippocampus.®” In
addition, open field test and water maze test showed
that gastrodin had anti-anxiety effect on PTSD animal
model, and was related to interleukin-1 beta (IL-18)
and IL-6 in hippocampus, the expression of inducible
NOS and the down-regulation of p38 phosphorylation
status, suggesting that gastrodin may participate in the
protection of hippocampal neurons through various
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mechanisms.®” A study showed that rosmarinic acid
can alleviate the symptoms of PTSD animals by
promoting hippocampal cell proliferation. This process
was related to the up-regulation of extracellular
regulated protein kinase expression.®®

Anti-stress and Adjustment of the HPA Axis

The most notable feature of PTSD is the
persistence of traumatic memory, easy activation, and
persistent vigilance. Fear, learning and memory may
be achieved through changes in synaptic efficacy.

Strong stimulation will lead to a series of
neuroendocrine responses based on sympathetic
nerve excitement, increase secretion of catecholamines
and secretion of HPA cortex and improve the body's
disease resistance.” The activation of the HPA
axis and the resultant increase in glucocorticosteroid
secretion are the most important features of stress
response. Traumatic events are the source of
psychological stress in PTSD. Improving the stress
status of PTSD patients may be an important research
direction.” Danzhi Xiaoyao Powder (fF#&i4 i #) is
a famous CM prescription for treating Gan stagnation
by soothing Gan and regulating qi. The chronic
psychological stress model stimulated by uncertainty
empty bottle accurately simulates anxiety of rats
etiologically. Danzhi Xiaoyao Powder has a significant
anti-anxiety effect.?® Xiaoyao Powder (i i%+#) has
a great influence on the BDNF and tyrosine kinase B
(TrkB) of the stress state cortex and hippocampal CA1
and 3 regions, indicating a strong protective effect
on the nervous system during stress; decreased
BDNF in rat forehead cortex and hippocampal CA1
may participate in changes of chronic immobilization
stress, which can be reversed by the Chinese herbs.
The effect of Xiaoyaosan is better than that of Sijunzi
Decoction (w9 - %) and Jingui Shenqi Pill (& § 4.
#.).%" Gao, et al®® established a type of social defeat
stress mouse model to observe the efficacy and
mechanism of Chaihu and Longgu Muli Decoction (2
A he R Y537, TJ-12), and confirmed that doses of
1, 0.5 and 0.1 g/kg could not only reduce the freezing
percent scores of the contextual fear conditioning test,
but also decrease the expression of BDNF gene in the
hippocampus, indicating that TJ-12 may be effective
for treating PTSD. There are relatively few studies on
the improvement of stress status in PTSD patients by
CM, and new CM drugs for regulating stress status
should be explored.
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PTSD is an anxiety disorder associated with
low levels of corticosterone and enhanced negative
feedback of the HPA axis. The amygdala not only has
an excitatory effect on the HPA axis, but also plays a
key role in fear-related behaviors. Corticosterone exerts
its actions through binding to the mineralocorticoid (MR)
and glucocorticoid receptor (GR), which are abundant
in the amygdala.® The hippocampus is the integration
site of stress response, and hippocampal GR/MR
participates in the negative feedback regulation of
HPA by affecting corticosterone. Single-prolonged
stress (SPS) model is one of the animal models
proposed for PTSD. SPS induces down-regulation of
MR and GR expression in the CA1 of hippocampus.
SPS also induces significant decrease in MR and GR
proteins in the hippocampus, although the degree of
decreased expression of the receptors was different.
In general, these findings suggested that MR and
GR play critical roles in affecting hippocampal
function. Changes in MR/GR ratio may be relevant for
behavioral syndrome in PTSD.?** Different doses of
Baihe Dihuang decoction (& 43 %) and fluoxetine
can significantly down-regulate the expression of
hippocampal GR and up-regulate the expression of
MR in PTSD rats, which may be the mechanism of
action.®” The ginsenoside Rg1 (5 mg/kg) treatment
relieved PTSD-like behavior by altering elevated
serum corticosterone and corticotrophin-releasing
hormone (CRH) levels in the hypothalamus. In
contrast, fluoxetine (3 mg/kg) treatment reversed the
behavioral changes, and had no effect on increased
corticosterone and CRH levels.®® Notably, although
repeated transcranial magnetic stimulation and
electroacupuncture reduced anxiety in PTSD rats,
electroacupuncture seems to have a more obvious
effect in regulating HPA activity.®® Acupuncture
can also regulate the abnormal expression of atrial
natriuretic peptide and C-type natriuretic peptide,
down-regulate corticosterone secretion and restore
HPA activity to achieve anti-anxiety effect in a chronic
stress anxiety rat model.®”

Clinical Applications of Herb Medicine in PTSD

PTSD belongs to the category of emotional
diseases in CM. Two important reasons for the
occurrence of PTSD are panic and fear."?

Wei, et al® investigated the incidence of
PTSD in the disaster victims and rescue forces of
the 2008 Wenchuan earthquake, and observed the
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efficacy of Bailong Jieyu Granule (& £ AR 4) on
PTSD. The results showed that the incidence of PTSD
reached 20.7% among the victims in 3 months after
the earthquake, and was 3.1% among the rescue
forces. After treatment with Bailong Jieyu Granule,
the scores of somatization, compulsion, depression,
anxiety, hostility, terror, and interpersonal sensitivity of
PTSD victims decreased significantly compared with
pre-treatment. In addition, a randomized, double-blind,
placebo-controlled study of a Chinese herbal formula
consisting of 14 ingredients (Xiaotan Jieyu Recipe,
7 9 fRAR 7r) was used to treat 245 survivors of the
2008 Sichuan earthquake. Compared with the placebo
group, the PTSD-related symptoms of patients
treated with this herbal formula were significantly
improved. These herbs improved somatization,
compulsive behavior, depression, anxiety, hostility
and sleep quality without serious side effects, which
indicated that Xiaotan Jieyu Recipe is a safe and
effective option to improve the poor mental state of
PTSD patients.®® Numata, et al®” reported that after
the Great Eastern Japan earthquake and Tsunami,
Kampo used Japanese traditional herbal medicine
(Saikokokeishikankyoto, SKK) to treat PTSD. The
efficacy of this therapy was studied in a randomized
controlled trial (RCT), and the results showed that
SKK significantly improved modified event scale
score. Sub-scale analysis showed that compared
with the control group, SKK significantly improved
avoidance, over-excitement and aggressive behavior.

Clinical Application of Acupuncture in PTSD

Acupuncture has been mainly used to treat soft
tissue injuries and bone and joint diseases caused
by military training in the Chinese army. Acupuncture
is widely used as a traditional therapy to treat
mental disorders, including anxiety disorders and
substance abuse.®** Although the exact mechanism
of acupuncture remains unclear, increasing clinical
evidence supports acupuncture for the treatment of
various mental illnesses, including PTSD.

Xu, et al“” used CM and acupuncture to interfere
with depression caused by psychological stress.
Both the CM and the acupuncture groups showed
significantly lower scores of the depression self-
rating scale and the anxiety self-rating scale. The
acupuncture group showed significantly lower anxiety
self-rating scale score as compared to the CM group
(P<0.05). Zhao, et al“” used acupuncture and brain
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waves to treat psychological stress response in military
personnel, and used the Symptom Self-Rating Scale,
the Beck Depression Scale and the Beck Anxiety Scale
for random testing. The results showed that the scores
of the three scales were significantly reduced after
treatment (P<0.05), and its efficacy was better than
ordinary psychological counseling (P<0.01). The 10
databases were searched to identify eligible RCTs.*?
The random effects meta-analyses were performed
to examined quality of the body of evidence (QoE)
using the Grading of Recommendations Assessment,
Development and Evaluation (GRADE). The authors
identified very low QoE indicating that there is a
significant difference in acupuncture treatment for
PTSD symptoms (compared to any comparator)
after intervention and patients with longer follow-up
time for PTSD and depressive symptoms have lower
QoE. The safety data indicated that the risk of serious
adverse events is small, although some participants
experienced minor/moderate pain, superficial bleeding,
and hematoma at needle insertion sites.

A follow-up survey of 700,000 American
soldiers who went to the Gulf War from 1990 to
1991 showed that nearly 100,000 soldiers had
different types of cluster symptoms, including chronic
fatigue, muscle fiber pain, irritable bowel syndrome,
joint pain, depression, anxiety, and other mental
symptoms.“? Extensive clinical and experimental
data proved that acupuncture could effectively treat
mental illnesses such as anxiety and depression,“**¥
so the US military attempted to use acupuncture to
treat PTSD. Wendling“®? showed that acupuncture
could improve the PTSD symptoms of veterans, and
effectively reduce depression and pain compared to
conventional treatment. Hollifield, et al” randomly
divided 84 patients diagnosed with PTSD into the
acupuncture group (29 cases), the cognitive behavior
therapy group (28 cases), and the control group
(27 cases). The results showed that both acupuncture
and cognitive behavior therapy could significantly
improve depression and anxiety symptoms (P<0.01).
Conboy, et al“® randomized veterans with diagnosed
symptoms of Gulf War Iliness into either 6 months
of biweekly acupuncture treatments (group 1,
n=52) or 2 months of waitlist followed by weekly
acupuncture treatments (group 2, n=52), and found
that individualized acupuncture treatment of sufficient
dose offered significant relief of physical disability and
pain in these veterans.
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In the research on acupuncture treatment of
PTSD, scalp acupuncture is the most extensive and
effective. Clinical studies have shown that choosing
scalp electroacupuncture in Baihui, Sishencong
(EX-HN1), Shenting (DU 24), and Fengchi (GB 20)
can regulate the glucose metabolism in the main brain
areas of patients with PTSD, thereby achieving the
purpose of treatment.“? If combined with moxibustion
on Shenshu (BL 23), Mingmen (DU 4), Zhishi (BL 52),
electroacupuncture is more effective than paroxetine
in the treatment of PTSD,®” especially in improving
anxiety symptoms.

A study to observe the effect of electroacupuncture
at Baihui and Dazhui (Du 14) points in patients
with PTSD and found that the scores of the
electroacupuncture and Western medicine groups
before, after, and 3 months and 6 months after treatment
were generally similar, however, the levels of high
alertness and SCL-90 somatization symptoms in the
Essen Trauma questionnaire in the electroacupuncture
group were lower than those in the Western medicine
group. Electroacupuncture at Baihui and Dazhui points
has similar overall efficacy as drug therapy in PTSD
patients. Electroacupuncture at Baihui and Dazhui points
was suggested to have similar overall efficacy as drug
therapy in PTSD patients. Electroacupuncture showed
better improvement of high alertness and somatization
symptoms, with fewer side effects, good compliance,
and low recurrence rate.®”

Huang, et al® used wrist-ankle acupuncture to
treat PTSD. After 12 weeks, the therapeutic effect of
wrist-ankle acupuncture was significantly better than
the paroxetine control. Neiguan (PC 6), Changgiang
(DU 1), and Shenmen (HT 7) points were also
chosen in other studies. Acupuncture at these points
had a definite effect on PTSD, and was more easily
accepted than drug therapy.®® Acupuncture could
be a useful tool for reducing pain and psychological
symptoms related to earthquakes, but further research
is required in this field.*”

Future Perspectives

The pathogenesis of PTSD has not yet been
fully elucidated. The therapeutic drugs against PTSD
mainly target symptoms such as depression, epilepsy,
and sedation. The US Food and Drug Administration
has approved sertraline and paroxetine for the
treatment of PTSD, but these drugs are expensive and
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have serious side effects.®**® The research of CM for

PTSD is still in its nascent stage, and its mechanism
of action and metabolic pathway have not been fully
clarified. It is necessary to further explore CM for
the treatment of PTSD. In the absence of a precise
treatment strategy, combination of CM, Western
medicine and psychotherapy, as well as acupuncture,
may be a better choice for the treatment of PTSD
and may improve the therapeutic effect of CSR in the
battlefield.
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