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Objective: To study the effect of adjuvant acupuncture therapy on serum cytokines and
neurotransmitters in patients with post-stroke depression. Methods: Patients with poststroke
depression who were treated in Traditional Chinese Medicine Hospital of Yuyang District Yulin
City between May 2014 and February 2017 were selected as the research subjects and divided
into two groups by random number table, control group of patients received neurotrophy,
rehabilitation exercise, antidepressant drugs and other symptomatic treatment, and the
acupuncture group received auxiliary acupuncture treatment on the basis of symptomatic
treatment. The serum levels of nerve cytokines, inflammatory cytokines and neurotransmitters
were detected before treatment as well as 2 weeks and 4 weeks after treatment. Results: 2
weeks and 4 weeks after treatment, serum BDNF, NGF, IGF-1, FGF-2, NE, DA and 5-HT
levels of both groups of patients were higher than those before treatment while HCY, IL1β, IL-2, sIL-2R, TNF-α levels were lower than those before treatment, and serum BDNF,
NGF, IGF-1, FGF-2, NE, DA and 5-HT levels of acupuncture group were higher than those
of control group while HCY, IL-1β, IL-2, sIL-2R, TNF-α levels were lower than those of
control group. Conclusion: Adjuvant acupuncture therapy for post-stroke depression can
increase the secretion of nerve cytokines, reduce the secretion of inflammatory cytokines and
regulate the function of monoamine neurotransmitters.
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1. Introduction

may cause depression and suicidal behavior. The pathogenesis of
post-stroke depression is not completely clear, and the abnormal

Stroke, also known as acute cerebrovascular disease, includes

secretion of inflammatory cytokines and nerve cytokines as well

ischemic stroke and hemorrhagic stroke, the former mainly includes

as monoamine neurotransmitter disorder are thought to be closely

cerebral hemorrhage and subarachnoid hemorrhage, and the latter

associated with the occurrence of depression[1,2]. The traditional

mainly includes cerebral infarction and transient ischemic attack.

Chinese medicine theory holds that poststroke depression belongs

Acute cerebrovascular disease occurs abruptly and progresses

to the category of "depression syndrome", viscera deficiency and

quickly, which not only causes nerve damage, but also causes a

poor qi movement are the important pathogenesis of depression,

series of mental symptoms. Post-stroke depression is a common

and acupuncture and moxibustion can regulate Yin and Yang, calm

complication in stroke recovery period, it can cause depression,

the heart and nerves as well as promote qi to activate blood[3].
The effect of adjuvant acupuncture therapy on serum cytokines
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and neurotransmitters in patients with post-stroke depression was
analyzed in the following studies.
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perpendicularly inserted by 0.3-0.5 inch and blood vessels should be

2. Case information and research methods

avoided, Sanyinjiao was perpendicularly inserted by 1.0-1.3 inches,
needle-retaining time in each acupoint was 30 min, treatment lasted

2.1 General case information

for 5 d and stopped for 2 d week, and treatment lasted for 4 weeks in
a row.

A total of 72 patients with post-stroke depression who were treated
in Traditional Chinese Medicine Hospital of Yuyang District Yulin

2.3 Serum index detection

City between May 2014 and February 2017 were selected as the
research subjects, and all patients are with a clear history of stroke,

Before treatment as well as 2 weeks and 4 weeks after treatment,

had symptoms of depression after stroke and are with HAMD score

3-5 mL of cubital venous blood was collected from two groups

≥17 points. Patients complicated by mental disorders and cognitive

of patients and centrifuged to separate serum, and enzyme-linked

impairment before stroke and those with awareness disorders after

immunosorbent assay kit was used to determine the levels of BDNF,

stroke were excluded. The 75 patients were randomly divided

NGF, IGF-1, FGF-2, HCY, IL-1β, IL-2, sIL-2R, TNF-α, NE, DA

into two groups by random number table, each with 36 cases.

and 5-HT.

Acupuncture group included 22 men and 14 women, they were 4764 years old, 25 cases were with ischemic stroke and 11 cases were

2.4 Statistical methods

with hemorrhagic stroke; control group included 23 men and 13
women, they were 45-65 years old, 26 cases were with ischemic

SPSS 16.0 software was used for statistical analysis, data

stroke and 10 cases were with hemorrhagic stroke. There was no

processing between groups was by t test and P＜0.05 indicated

statistically significant difference in general information between the

statistical significance in differences in test results (P<0.05).

two groups (P>0.05).

3. Results

2.2 Therapy
The control group of patients received symptomatic treatment

3.1 Serum nerve cytokine levels

such as neurotrophy, rehabilitation exercise and antidepressants,
and antidepressant treatment method was as follows: Doxepin

Before treatment as well as 2 weeks and 4 weeks after treatment,

Hydrochloride Tablets, starting dose 50 mg, taken orally 1 time/d,

analysis of serum nerve cytokines BDNF (ng/mL), NGF (pg/mL),

and appropriately increasing the dosage after 1 week if the effect

IGF-1 (ng/mL) and FGF-2 levels between two groups of patients

was not significant. Acupuncture group of patients, based on routine

was as follows: before treatment, serum BDNF, NGF, IGF-1 and

symptomatic treatment, received adjuvant acupuncture therapy,

FGF-2 levels were not statistically different between the two groups

and the method was as follows: the Baihui, Sisheng, Shenting,

of patients (P>0.05); 2 weeks and 4 weeks after treatment, serum

Neiguan, Shenmen and Sanyinjiao acupoints were acupunctured, the

BDNF, NGF, IGF-1 and FGF-2 levels of both groups of patients

acupuncture needle was the HWATO brand and with specifications

were higher than those before treatment, serum BDNF, NGF, IGF-1

0.5-1.5 inches, the Baihui was horizontally inserted backward by 1

and FGF-2 levels of acupuncture group were higher than those of

inch, Sishencong was horizontally inserted towards the Baihui by

control group, and differences in serum nerve cytokine levels were

0.5-0.8 inches, Shenting was horizontally inserted by 0.5 inch, the

statistically significant within group before and after treatment as

Neiguan was perpendicularly inserted by 1 inch, the Shenmen was

well as between groups after treatment (P<0.05).

Table 1.
Changes in serum nerve cytokine levels before and after treatment.
Groups
Acupuncture group

n
36

Control group

36

Time
Before treatment
2 weeks after treatment
4 weeks after treatment
Before treatment
2 weeks after treatment
4 weeks after treatment

BDNF
7.80±0.93
13.41±1.85△▲
16.58±2.36△▲
7.76±0.89
9.67±1.06△
11.38±1.44△

NGF
279.3±33.6
381.3±45.9△▲
452.6±61.5△▲
281.2±36.2
325.6±42.8△
379.3±48.9△

IGF-1
29.35±3.62
42.56±6.28△▲
55.41±7.49△▲
29.14±3.35
35.26±4.92△
39.58±5.41△

: comparison between before and after treatment, P＜0.05; ▲: comparison between acupuncture group and control group, P＜0.05.

△

FGF-2
4.31±0.56
6.49±0.78△▲
7.51±0.93△▲
4.28±0.52
5.06±0.72△
5.85±0.68△
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3.2 Serum inflammatory cytokine levels
Before treatment as well as 2 weeks and 4 weeks after treatment,
analysis of serum inflammatory cytokines HCY (nmol/mL), IL1β (pg/mL), IL-2 (pg/mL), sIL-2R (pmol/mL) and TNF-α (pg/
mL) levels between two groups of patients was as follows: before
treatment, serum HCY, IL-1β, IL-2, sIL-2R and TNF-α levels
were not statistically different between the two groups of patients
(P>0.05); 2 weeks and 4 weeks after treatment, serum HCY, IL1β, IL-2, sIL-2R and TNF-α levels of both groups of patients were
lower than those before treatment, serum HCY, IL-1β, IL-2, sIL-2R
and TNF-α levels of acupuncture group were lower than those of
control group, and differences in serum inflammatory cytokine levels
were statistically significant within group before and after treatment
as well as between groups after treatment (P<0.05).

3.3 Serum neurotransmitter levels
Before treatment as well as 2 weeks and 4 weeks after treatment,
analysis of serum neurotransmitters NE, DA and 5-HT levels
between two groups of patients was as follows: before treatment,
serum NE, DA and 5-HT levels were not statistically different
between the two groups of patients (P>0.05); 2 weeks and 4 weeks
after treatment, serum NE, DA and 5-HT levels of both groups of
patients were higher than those before treatment, serum NE, DA
and 5-HT levels of acupuncture group were higher than those of
control group, and differences in serum neurotransmitter levels were
statistically significant within group before and after treatment as
well as between groups after treatment (P<0.05).

4. Discussion
Post-stroke depression is a common complication in stroke
recovery, multiple physical symptoms and psychiatric symptoms
will occur, and severe cases may cause depression and suicidal
behavior. The generation of depression in the process of stroke
rehabilitation is related to the abnormal secretion of nerve cytokines
and inflammatory cytokines as well as the dysfunction of a

variety of monoamine neurotransmitters after cerebral ischemic
damage or hemorrhagic injury[4]. In clinical practice, conventional
antidepressants and neurotrophic drugs can promote neurologic
recovery and improve depression to a certain extent, but the effect is
not ideal. Acupuncture is a traditional Chinese medicine treatment
in recent years. It is used in the treatment of nervous system diseases
and psychiatric diseases [5] . Poststroke depression belongs to
"depression syndrome" category of TCM, the obsessing caused by
viscera deficiency and poor qi activity is the main pathogenesis of
the disease, and using acupuncture to stimulate the Baihui, Sisheng,
Shenting, Neiguan, Shenmen, Sanyinjiao and other acupoints can
effectively regulate qi activity, as well as calm the nerves and restore
consciousness[6]. Study has reported that acupuncture treatment
has significant improving value for the depression in patients with
poststroke depression[7], but the specific molecular mechanism for
acupuncture and moxibustion to improve depression in patients with
poststroke depression is not elucidated.
As a stimulus signal, acupuncture can cause the nerve endings to
produce the action potential and release the nerve impulses, which
can be transmitted to the central nervous system and then regulate the
secretion of the corresponding nerve cytokines. BDNF and NGF are
the cytokines specifically act on neurons, the former is has the effects
of promoting the damaged neuron regeneration and differentiation,
and can maintain the physiological functions of central nerves
and promote the repair of damaged nerve function, and the latter
has the remarkable effect on nourishing nerves and promoting
nerve growth, and can improve the nutritional status of neurons
and induce the axon growth[8]; IGF-1 is an important cytokine that
promotes growth in the body, which is mainly synthesized by liver
and can pass through the blood-brain barrier, act on the receptor in
brain tissue and regulate the neural function[9]; FGF2 is a kind of
cytokine that regulates the survival and proliferation of neurons,
glial cells and endothelial cells, and it has promoting effect on the
establishment of collateral circulation and the regeneration of nerve
cells in the process of stroke rehabilitation[10]. In the study, analysis
of the changes in serum contents of nerve cytokines before and
after treatment showed that serum BDNF, NGF, IGF-1 and FGF-2
levels of both groups of patients after treatment were higher than
those before treatment, and serum BDNF, NGF, IGF-1 and FGF-2
levels of acupuncture group after treatment were higher than those of

Table 2.
Changes in serum inflammatory cytokine levels before and after treatment.
Groups
Acupuncture group

n
36

Control group

36

Time
Before treatment
2 weeks after treatment
4 weeks after treatment
Before treatment
2 weeks after treatment
4 weeks after treatment

HCY
36.25±4.27
23.42±3.48△▲
17.68±1.94△▲
36.78±5.51
31.35±4.62△
27.62±3.53△

IL-1β
32.52±4.59
21.39±3.17△▲
17.53±2.18△▲
33.10±4.53
27.31±3.52△
23.75±2.97△

IL-2
85.61±9.35
48.62±5.24△▲
34.25±4.58△▲
86.12±9.27
68.74±8.93△
61.32±7.68△

sIL-2R
132.5±16.7
74.4±8.9△▲
50.3±7.2△▲
133.1±14.8
93.4±11.4△
82.6±9.3△

TNF-α
46.41±5.72
30.29±4.25△▲
23.41±3.25△▲
46.86±6.02
39.48±4.85△
33.25±4.85△

: comparison between before and after treatment, P＜0.05; ▲: comparison between acupuncture group and control group, P＜0.05.

△

Table 3.
Changes in serum neurotransmitter levels before and after treatment.
Groups
Acupuncture group

n
36

Control group

36

Time
Before treatment
2 weeks after treatment
4 weeks after treatment
Before treatment
2 weeks after treatment
4 weeks after treatment

NE
8.95±1.02
14.51±1.84△▲
17.04±2.25△▲
8.87±0.94
11.36±1.42△
13.31±1.69△

DA
8.01±0.94
13.94±1.67△▲
16.78±2.05△▲
8.14±0.98
10.37±1.16△
12.94±1.42△

: comparison between before and after treatment, P＜0.05; ▲: comparison between acupuncture group and control group, P＜0.05.

△

5-HT
7.98±0.93
14.12±1.67△▲
16.92±2.03△▲
8.03±0.89
11.16±1.49△
13.05±1.48△
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control group. That means that conventional therapy can improve the
secretion of nerve cytokines in patients with post-stroke depression
to a certain extent, and the combination of adjuvant acupuncture and
moxibustion therapy can further promote nerve cytokine secretion
and is conducive to improving the nutrition state of neurons.
Inflammation is a common pathological basis in the course of
stroke and depression, and the abnormal secretion of inflammatory
cytokines will not only cause atheromatous plaque formation and
lead to the occurrence of cerebrovascular diseases, but can also
affect the function of the cerebral neural network and cause the
change of mood. HCY is the product of methionine metabolism
in the body, which activates the macrophages and can trigger
inflammatory response; IL-1β, IL-2 and TNF-α are all produced
by activated macrophages, which can mediate the cascade
activation of inflammatory responses, induce the infiltration of
various inflammatory cells in the lesion and promote the secretion
of multiple inflammatory mediators[11]. In the study, analysis of
the changes in serum levels of inflammatory cytokines before and
after treatment showed that serum HCY, IL-1β, IL-2, sIL-2R and
TNF-α levels of both groups of patients after treatment were lower
than those before treatment, and serum HCY, IL-1β, IL-2, sIL-2R
and TNF-α levels of observation group after treatment were lower
than those of control group. That means that conventional treatment
can reduce the inflammatory response in rehabilitation process of
patients with post-stroke depression to a certain extent, and the
combination of adjuvant acupuncture and moxibustion therapy can
inhibit the secretion of inflammatory factors and further reduce the
inflammation reaction, which is beneficial to the recovery of neural
function and the improvement of the depression.
"Monoamine neurotransmitter hypothesis" is the depression
pathogenesis highly recognized at present, and the disorder of the
secretion and functions of NE, DA, 5-HT and other monoamine
neurotransmitters can lead to emotional dysregulation, and
produce the bad emotions such as anxiety and depression. NE is
the neurotransmitter that regulates awakening, stress and emotion,
and it can maintain the cerebral excitatory state by regulating the
brain's response to new environmental stimuli[12,13]; DA can act
on the prefrontal cortex and directly cause anxiety[14]; 5-HT is
the neurotransmitter that regulates sleep, cognition and emotion,
and it regulates mood through acting on the 5-HT1A receptor
and 5-HT2 receptor of the post-synaptic membrane [15,16]. The
secretion of monoamine neurotransmitters such as NE, DA and
5-HT significantly reduces during post-stroke anxiety. In the
study, analysis of the changes in serum levels of monoamine
neurotransmitters before and after treatment showed that serum NE,
DA and 5-HT levels of both groups of patients after treatment were
higher than those before treatment, and serum NE, DA and 5-HT
levels of acupuncture group after treatment were higher than those
of control group. This means that conventional treatment can reduce
the secretion of monoamine neurotransmitters in rehabilitation
process of patients with post-stroke depression to a certain extent,
and combination of adjuvant acupuncture and moxibustion therapy
can further inhibit the monoamine neurotransmitter secretion and
improve the depression.
Adjuvant acupuncture and moxibustion therapy for poststroke
depression can effectively improve the depression, and the molecular
pathways for acupuncture and moxibustion to improve depression
are increasing nerve cytokine secretion, reducing inflammatory
cytokine secretion regulating monoamine neurotransmitter function.

References
[1] T
 se T, Binte Yusoff SZ, Churilov L, Ma H, Davis S, Donnan GA,
et al. Increased work and social engagement is associated with
increased stroke specific quality of life in stroke survivors at 3 months and
12 months post-stroke: a longitudinal study of an Australian strokecohort.
Top Stroke Rehabil 2017; 24: 1-10.
[2] B aker C, Worrall L, Rose M, Hudson K, Ryan B, O'Byrne L. A
systematic review of rehabilitation interventions to prevent and
treat depression in post-strokeaphasia. Disabil Rehabil 2017; 19: 1-23.
[3] L iao HY, Ho WC, Chen CC, Lin JG, Chang CC, Chen LY, et al.
Clinical evaluation of acupuncture as treatment for complications of
cerebrovascular accidents: a randomized, sham-controlled, subject- and
assessor-blind trial. Evid Based Complement Alternat Med 2017; 2017:
7498763.
[4] G arton AL, Sisti JA, Gupta VP, Christophe BR, Connolly ES Jr.
Poststroke post-traumatic stress disorder: a review. Stroke 2017; 48(2):
507-512.
[5] L uo D, Ma R, Wu Y, Zhang X, Liu Y, Wang L, et al. Mechanism
underlying acupuncture-ameliorated depressive behaviors by enhancing
glial glutamate transporter in chronic unpredictable mild stress (cums)
rats. Med Sci Monit 2017; 23(23): 3080-3087.
[6] Suzuki S, Tobe C. Effect of acupressure, acupuncture and moxibustion
in women with pregnancy-related anxiety and previous depression: a
preliminary study. J Clin Med Res 2017; 9(6): 525-527.
[7] Lu CY, Huang HC, Chang HH, Yang TH, Chang CJ, Chang SW, et al.
Acupuncture therapy and incidence of depression after stroke. Stroke
2017; 48(6): 1682-1684.
[8] Chang J, Yao X, Zou H, Wang L, Lu Y, Zhang Q, et al. BDNF/PI3K/
Akt and Nogo-A/RhoA/ROCK signaling pathways contribute to
neurorestorative effect of Houshiheisan against cerebral ischemia injury
in rats. J Ethnopharmacol 2016; 24(194): 1032-1042.
[9] Li Y, Sun W, Han S, Li J, Ding S, Wang W, et al. IGF-1-involved negative
feedback of NR2B nmda subunits protects cultured hippocampal neurons
against nmda-induced excitotoxicity. Mol Neurobiol 2017; 54(1): 684696.
[10]J i XW, Wu CL, Wang XC, Liu J, Bi JZ, Wang DY. Monoamine
neurotransmitters and fibroblast growth factor-2 in the brains of rats
with post-strokedepression. Exp Ther Med 2014; 8(1): 159-164.
[11]Jiao JT, Cheng C, Ma YJ, Huang J, Dai MC, Jiang C, et al. Association
between inflammatory cytokines and the risk of post-stroke depression,
and the effect of depression on outcomes of patients with ischemic stroke
in a 2-year prospective study. Exp Ther Med 2016; 12(3): 1591-1598.
[12]M aletic V, Eramo A, Gwin K, Offord SJ, Duffy RA. The role
of norepinephrine and its α-adrenergic receptors in the pathophysiology
and treatment of major depressive disorder and schizophrenia: a
systematic review. Front Psychiatry 2017; 8: 42.
[13]M origuchi S, Yamada M, Takano H, Nagashima T, Takahata K,
Yokokawa K, et al. Norepinephrine transporter in major depressive
disorder: a pet study. Am J Psychiatry 2017; 174(1): 36-41.
[14]Chong TT, Husain M. The role of dopamine in the pathophysiology and
treatment of apathy. Prog Brain Res 2016; 229: 389-426.
[15]Liu MY, Ren YP, Wei WL, Tian GX, Li G. Changes of serotonin (5-ht),
5-ht2a receptor, and 5-ht transporter in the sprague-dawley rats
of depression, myocardial infarction and myocardial infarction co-exist
with depression. Chin Med J (Engl) 2015; 128(14): 1905-1909.
[16]Wu YY, Jiang YL, He XF, Zhao XY, Shao XM, Sun J, et al. 5-HT in
the dorsal raphe nucleus is involved in the effects of 100-Hz electroacupuncture on the pain-depression dyad in rats. Exp Ther Med 2017;
14(1): 107-114.

