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Effects of scalp acupuncture combined with repetitive
transcranial magnetic stimulation on post-stroke
cognitive impairment at different time intervals
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Abstract: Objective: To investigate the therapeutic efficacy of scalp acupuncture combined with repetitive tran-
scranial magnetic stimulation (rTMS) for post-stroke cognitive impairment at different time intervals. Method: This
retrospective cohort study divided patients into two groups according to the timing of the scalp acupuncture com-
bined with rTMS intervention. Group A received scalp acupuncture combined with rTMS at 1 month post-stroke
and routine basic treatment and cognitive function training at two months post-stroke. Group B received routine
basic treatment and cognitive function training at 1 month post-stroke and scalp acupuncture combined with rTMS
at 2 months post-stroke. Both groups underwent cognitive assessment using the Montreal Cognitive Assessment
(MoCA) before treatment and at the ends of the first and second months post-stroke. Results: The study population
included 92 total stroke patients divided evenly into Groups A and B. Group A’s total scores were higher at the end
of the first month of treatment compared with baseline and remained stable at the end of the second month of
treatment. By contrast, Group B’s total score remained stable at the end of the first month of treatment compared
with baseline and increased by the end of the second month. There were no significant differences in the scores at
baseline or the end of the second month between the two groups. Conclusion: Scalp acupuncture combined with
rTMS can effectively treat cognitive function in patients with post-stroke cognitive impairment, regardless of the
timing of the intervention.
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Introduction of stroke patients experience cognitive dys-
function, and approximately 20% progress to
dementia [2]. Moreover, cognitive impairment

following a stroke directly affects the recovery

In 2020, cerebrovascular diseases were the
second most common cause of death in China,

resulting in 1.57 million fatalities. According to
the 2016 Global Burden of Disease study,
China had the highest lifetime risk of stroke
worldwide. The 2013 National Epidemiological
Survey of Stroke in China reported a stroke
prevalence of 1,596/100,000 people [1]. Post-
stroke patients often suffer from sequelae,
including hemiplegia, aphasia, and dysphagia,
among other neurological disorders. Up to 71%

of limb movement. Repetitive transcranial mag-
netic stimulation (rTMS) is an emerging pain-
less, non-invasive therapeutic method that can
regulate metabolic and neuroelectrophysiologi-
cal activity [3]. Scalp acupuncture as a treat-
ment modality adjusts the overall gi and blood
of the viscera and meridians to alleviate mental
and physical symptoms, restoring them to nor-
malcy. Previous research has shown that scalp
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acupuncture combined with rTMS can improve
cognitive impairment in stroke patients and the
effect of ITMS lasted up to 18-week follow-up
[4-7]. But complications or environmental rea-
sons can hinder patients from receiving prompt
and appropriate cognitive care. The current
state of research does not appear to have con-
clusively determined whether acupuncture and
rTMS exert varying levels of influence on thera-
peutic outcomes depending on specific treat-
ment time windows. The novelty of our current
research lies in finding the best treatment time
window for scalp acupuncture and rTMS thera-
py in patients with stroke. Thus, the primary
aim of this study is to provide robust evidence-
based insight into the relationship between
treatment timing and effectiveness, to guide
more personalized and efficient healthcare
strategies.

Experimental methods
Source of cases

The study in question employed a retrospec-
tive cohort design. The research was conduct-
ed by retrieving information through an elec-
tronic medical record system at Hai’an People’s
Hospital. The subjects of the study were 263
post-stroke patients who received rehabilita-
tion treatment within the time frame of July 1,
2018, to June 30, 2020.

Identification of outcomes

We identified people who met the diagnostic
criteria for various cerebrovascular diseases
specified by the 4th National Cerebrovascular
Disease Academic Conference in 1995 and
who had their diagnosis confirmed by cranial
MRI or CT examination. To avoid including
patients with multiple strokes, we defined the
date of diagnosis as the date of the first record-
ed stroke.

Inclusion criteria

i) The case records of the eligible patients must
be complete. ii) We estimated the patients’
exposure to clear consciousness (i.e., no seri-
ous aphasia or significant cognitive dysfunction
[MoCA score >24]) before the stroke onset to
identify those with no significant cognitive dys-
function before the onset. iii) All participants
were received rTMS stimulation and acupunc-
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ture treatment, The acupoints included Baihui,
Shenting, Yintang, Sishencong, and bilateral
Fengchi [8-10]. Stimulation parameters: site,
the unaffected M1 region; stimulation frequen-
¢y, 1 Hz; intensity, 120% of the motor thresh-
old; stimulation time, 2 seconds; interval time,
20 seconds [11-14]. iv) All participants were
younger than 70 years old, right-handed, and
able to cooperate with treatment and evalua-
tion.

Exclusion criteria

The exclusion criteria were i) multiple onsets of
the disease, ii) history of transcranial surgery,
iii) previous history of brain trauma, cerebral
hemorrhage, epilepsy, cognitive impairment, or
mental illness, iv) cognitive defects due to rea-
sons other than stroke (e.g., drug abuse, exces-
sive alcohol consumption), v) serious liver, kid-
ney, heart diseases or other significant physi-
cal ailments, and vi) inability to cooperate with
clinical examinations due to, e.g., severe hear-
ing, or vision impairments.

Data collection

Data from eligible patients, included each par-
ticipant’s age, sex, occupational status, MoCA
score, and highest level of education attained.
The MoCA includes seven components, which
were considered primary outcomes: visuospa-
tial and executive functions, naming, atten-
tion, language, abstraction, delayed recall, and
orientation.

The data from eligible patients were divided
into two groups according to the time of the
scalp acupuncture combined with rTMS inter-
vention. Group A received scalp acupuncture
combined with rTMS at 1 month post-stroke
and routine basic treatment and cognitive func-
tion training at 2 months post-stroke. Group B
received routine basic treatment and cognitive
function training at 1 month post-stroke and
scalp acupuncture combined with rTMS at 2
months post-stroke.

Outcome measures and statistical analysis

Patients were evaluated using the MoCA before
treatment and at the ends of the first and sec-
ond months post-stroke. The MoCA includes
seven components and each correct answer on
the assessment was scored as 1 point, and
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Table 1. Baseline characteristics of all enrolled post-stroke patients

Variable Group A Group B P t/x?
Sex (male/female) 24/22 22/24 0.527 0.400
Age, mean (SD), years 59.90 (17.8) 65.20 (12.75) 0.343 0.733
Type of stroke (hemorrhagic/ischemic) 23/23 10/36 0.43 -0.7824
Education, mean (SD), years 8.35(3.12) 9.00 (4.15) 0.22 -1.2193
Disease duration (days) 20.80 (6.09) 21.85 (9.84) 0.437 -0.786
MoCA (score) 14.50 (2.27) 14.00 (2.91) 0.410 -0.872

MoCA: Montreal Cognitive Assessment.

each incorrect or unanswered item was scored
as 0 points, such that higher scores indicated
better cognitive function. The highest possible
score was 30 points, and the total score was
the main outcome measurement.

Statistical analyses were performed using
SPSS 22.0. P-P plots were used to analyze the
normality of the quantitative data. Data con-
forming to a normal distribution were repre-
sented as the mean + standard deviation. In-
dependent sample t-tests were used for com-
parisons between the two groups. The scores
for each MoCA dimension were subjected to a
sphericity test, and those exhibiting sphericity
were analyzed using repeated measures analy-
sis of variance. Counted data were analyzed
using Fisher’s exact test. P-values less than
0.05 were considered significant.

Quality control

As this was a retrospective study, no patients or
members of the public were involved in the
design, conduct, reporting, or dissemination
plans of our research. All doctors and rehabili-
tation therapists underwent standardized train-
ing and had over 10 years of work experience.
This research has been approved by the Ethics
Committee of Hai'an People’s Hospital. The
ethical approval number is (HKL2018029).

Results

We identified 263 people with stroke from the
target population. After excluding patients with
a diagnosis or previous history of brain trauma,
cerebral hemorrhage, epilepsy, cognitive im-
pairment, or mental illness before baseline, the
final study population comprised 46 partici-
pants in Group A and 46 participants in Group
B.
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We compared the patients’ sex, type of stroke,
age, education, and time since stroke and
found no significant difference between the
two groups (P>0.05; Table 1). Next, we evalu-
ated the MoCA scores (Table 2). Group A’s to-
tal scores were higher at the end of the first
month of treatment compared to baseline and
remained stable at the end of the second
month of treatment. By contrast, Group B’s
total scores remained stable at the end of the
first month of treatment compared to baseline
and increased by the end of the second month
of treatment. Both groups showed significant
main effects over time in visuospatial and exec-
utive functions, naming, attention, language,
abstraction, delayed recall, and orientation.
Group A’s scores at the ends of the first and
second months were higher than those at base-
line, whereas Group B’s scores at the end of the
second month were higher than both the base-
line scores and those at the end of the first
month (both P<0.05). Group B’s score at the
end of the first month was lower than Group A’s
(P<0.05). However, there were no significant
differences between groups in the scores at
baseline or the end of the second month
(P>0.05).

Discussion

Cognitive impairment is frequently associated
with stroke. A stroke occurs when the blood
supply to a part of the brain is interrupted or
reduced, depriving brain tissue of oxygen and
nutrients. This can lead to the death of brain
cells in the affected area, which may result in
various cognitive deficits depending on the
location and extent of the damage. Cognitive
function is a complex mental activity that en-
ables humans to understand, interpret, and
respond to the world around them. It involves
various psychological processes including at-
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Table 2. Comparison between the two groups before treatment, at 1 month post-stroke, and at 2
months post-stroke

Visuospatial & executive function Naming Attention
Group Second Second Second
Baseline First month Baseline  First month Baseline  First month
month month month
2.30+0.48 3.70+0.48* 3.60+0.52° 1.80+0.79  2.40%0.707 2.50+0.532 3.00£0.47 4.10+0.992 4.30+£0.82¢
B 2.40+0.52 2.80+0.79 3.50+0.532° 1.70+0.67 1.80+0.79  2.40+0.522° 2.90+0.74 3.10+0.57 4.20+1.143°
Language Abstraction Delayed recall
Group Second Second Second
Baseline  First month Baseline  First month Baseline  First month
month month month

1.70+£0.82  2.40+0.70°  2.30+0.82* 0.40+0.52  1.10+0.742 1.20+£0.79° 1.70+£0.48 2.80+0.79*  2.90+0.742
1.60+0.70  1.90+0.99 2.40+0.70**  0.60+0.52 0.60+0.52  1.50+0.71**  1.50+0.53 1.60+0.70  2.60+0.70"

Orientation Scores
Group Baseline First month Second month Baseline First month Second month
A 3.60+0.70 4.30+0.67° 4.50+0.85° 14.50+1.27 20.80+1.48° 21.10+1.45°
B 3.30+£0.95 3.30+£0.95 4.40+1.172> 14.00+1.91 15.10+1.14" 20.30+1.26°

Notes: a = Significant compared with baseline in the same group, P<0.05; b = Significant compared with the end of the first month in the same group, P<0.05; * =

Significant compared with Group A at the same time, P<0.05.

tention, memory, perception, reasoning, and
language [15]. When these functions are im-
paired due to conditions such as stroke, trau-
matic brain injury, or neurodegenerative dis-
eases like Parkinson’s, this can significantly
affect an individual’'s quality of life [16]. Tra-
ditional Chinese Medicine (TCM) has a deep
historical background in addressing cognitive
dysfunction following strokes [17]. Early TCM
texts, such as “Za Bing Yuan Liu Xi Zhu-Zhong
Feng”, provide records of post-stroke forgetful-
ness, recognizing it as a cognitive impairment
[18]. The classic medical text “Ben Cao Bei
Yao” by Wang Ang underscores the role of the
brain in memory storage, while Wang Qingren’s
“Yi Lin Gai Cuo-Nao Sui Shuo” explains memory
capacity through the concept of brain marrow
development across different life stages [19,
20].

The “Huangdi Neijing”, one of the foundational
classics of TCM, describes the Du meridian - a
key energy pathway in acupuncture theory -
which originates at the base of the spine and
ascends to connect with the brain [21]. This
meridian is metaphorically known as the ‘Sea
of Yang Meridians’ and its trajectory corre-
sponds closely to the anatomic location of the
frontal lobe and midbrain regions which play
significant roles in cognitive function in modern
neuroscience [22]. In this context, specific acu-
puncture points along the Du meridian such as
“Bai Hui”, “Shen Ting”, and “Si Shen Cong” are
believed to have a direct connection to the
brain and thus may be used to stimulate cogni-
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tive improvement. These points are strategi-
cally located where they might influence the
brain’s activities, aligning with the TCM princi-
ple of harmonizing and awakening the func-
tions of the brain and marrow sea. Through
acupuncture and other TCM treatments, practi-
tioners aim to restore cognitive function by
stimulating these pathways, enhancing blood
flow, and promoting the body’s natural healing
process.

Contemporary research shows that acupunc-
ture may exert its effects on neurological con-
ditions like post-stroke cognitive impairment
through modulation of several molecular path-
ways. The six key signhaling pathways men-
tioned-NF-kB (nuclear factor kappa-light-chain-
enhancer of activated B cells), PI3K/Akt
(phosphoinositide 3-kinase/protein kinase B),
MAPK (mitogen-activated protein kinases),
JAK/STAT (Janus kinase/signal transducer and
activator of transcription), CREB (CAMP respon-
se element-binding protein), and Notch - are all
involved in various cellular processes including
inflammation, cell survival, proliferation, differ-
entiation, and synaptic plasticity, all of which
play critical roles in neuronal recovery after
stroke [23-28]. Acupuncture has shown poten-
tial to positively regulate these pathways, thus
enhancing neuroprotection, reducing inflam-
mation, promoting neural regeneration, and
improving cognitive function. This highlights the
therapeutic use of acupuncture in treating
post-stroke cognitive dysfunction and contrib-
utes to the growing body of evidence support-
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ing integrative medicine approaches for neuro-
logical disorders.

Neuroplasticity, the brain’s ability to reorganize
and form new neural connections throughout
life, is a fundamental mechanism underlying
recovery from neurologic conditions such as
post-stroke cognitive impairment. High-fre-
quency transcranial magnetic stimulation (HF-
TMS) stimulates neuroplastic changes by incre-
asing calcium levels, upregulating AMPA recep-
tors, and inducing long-term potentiation (LTP),
which enhances cortical excitability and can
improve cognitive function when targeted at
specific areas like the left dorsolateral prefron-
tal cortex (DLPFC) [29, 30]. On the other hand,
low-frequency TMS (LF-TMS) tends to decrease
calcium concentration, downregulate AMPA
receptors, and induce long-term depression
(LTD), thereby reducing cortical excitability [31,
32]. This reduction in excitability has been
associated with improvement in certain cogni-
tive domains, particularly memory, speech,
attention, and executive function. Studies (e.g.,
Kwon et al. [33]) have shown that high-frequen-
cy transcranial magnetic stimulation (TMS) on
the left dorsolateral prefrontal cortex signifi-
cantly improves cognitive function, facilitating
patients’ learning processes and daily activi-
ties, such as dressing and eating. High-fre-
quency TMS can increase the calcium ion con-
centration in post-synaptic neurons, elevate
AMPA receptor levels, induce LTP, and enhance
the excitability of the affected cerebral cortex.
Low-frequency TMS has the opposite effect,
decreasing the calcium ion concentration in
post-synaptic neurons, reducing AMPA recep-
tor levels, inducing LTD, and reducing the excit-
ability of the unaffected cerebral cortex [34].

In this cohort study of stroke patients in the
acute or recovery phase, we found that com-
bined treatment with scalp acupuncture and
rTMS could improve cognitive function, acceler-
ate the overall recovery process after a stroke,
and enhance patients’ quality of life. It was
shown that while there might not be significant
differences between the combined therapy
group and control groups at baseline or after
eight weeks of treatment, there was a signifi-
cant improvement observed after four weeks of
treatment. The fact that both treatments led to
significant improvement in cognitive function
after eight weeks suggests that this integrative
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therapeutic strategy may have a lasting impact
on cognitive recovery post-stroke. Moreover,
these findings imply that even if the treatment
is initiated later, it can still yield positive out-
comes, emphasizing the potential for acupunc-
ture and LF-ITMS as effective and possibly
time-flexible interventions in managing post-
stroke cognitive impairment. However, more
research is necessary to further validate these
results and understand the exact mechanisms
through which these two modalities interact to
promote neuroplasticity and cognitive rehabili-
tation. Late treatment time did not reduce the
therapeutic effect of the combined treatment.
If these findings are confirmed in future stud-
ies, they may substantially improve the estima-
tion of the best intervention time.

One limitation in the study’s methodology was
that we did not deeply explore or find all rele-
vant factors, and the data records may not
have been accurate enough, resulting in incre-
ased data errors. Additionally, the research did
not delve deeply enough into identifying and
incorporating all pertinent variables that could
influence the outcome. The absence of compre-
hensive data on lifestyle factors, known to play
a crucial role in cognitive impairment risk, in-
troduces another layer of methodologic con-
straint. This oversight may result in exposure
misclassification, where participants might be
categorized incorrectly with regard to their
actual risk level due to the lack of information
on these critical factors. In essence, the limita-
tions encompass both the precision of collect-
ed data and the comprehensiveness of consid-
ered risk factors, thereby possibly affecting the
validity of the study’s conclusions.

Disclosure of conflict of interest
None.

Address correspondence to: Huigian Xu, Depart-
ment of Rehabilitation, Wuxi Eighth People’s Hos-
pital, Wuxi 214011, Jiangsu, China. E-mail: maxiag-
ing@sjtu.edu.cn

References

[1]  Espiritu Al, Hara T, Tolledo JK, Blair M and
Burhan AM. Repetitive transcranial magnetic
stimulation for apathy in patients with neuro-
degenerative conditions, cognitive impair-
ment, stroke, and traumatic brain injury: a sys-

Am J Transl Res 2024;16(2):592-598


mailto:maxiaqing@sjtu.edu.cn
mailto:maxiaqing@sjtu.edu.cn

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

597

Acupuncture and rTMS timing for post-stroke cognitive impairment

tematic review. Front Psychiatry 2023; 14:
1259481.

Lam K, Wang M, Smith E, Ismail Z and Ganesh
A. P.004 Comparison of the Montreal Cognitive
Assessment (MoCA) and Rowland Universal
Dementia Assessment Scale (RUDAS) for iden-
tification of mild cognitive impairment and de-
mentia. Canadian Journal of Neurological Sci-
ences/Journal Canadien des Sciences Neuro-
logiques 2023; 50: S58.

Li ZY, Lin WL and Qi R. Kaigiao Jieyin acupunc-
ture combined with repetitive transcranial
magnetic stimulation for post-stroke aphasia:
a randomized controlled trial. Zhongguo Zhen
Jiu 2023; 43: 25-8.

Kim J, Cha B, Lee D, Kim JM and Kim M. Effect
of cognition recovery by repetitive transcranial
magnetic stimulation on ipsilesional dorsolat-
eral prefrontal cortex in subacute stroke pa-
tients. Front Neurol 2022; 13: 823108.

Cao X, Pu X, Ma W, Xu G and Zhang W.
Kaigiaotonglud acupuncture combined with
repetitive transcranial magnetic stimulation
for the treatment of hand dysfunction after
stroke. World J Acupunct Moxibustion 2022;
32: 137-141.

Wang N, Xu G, Wang N, Piao W and Gao G.
Evaluation of the clinical efficacy of acupunc-
ture and moxibustion combined with repetitive
transcranial magnetic stimulation on cognitive
function and sleep disorders in patients with
mild vascular dementia. Journal of Clinical and
Nursing Research 2021; 5: 75-80.

Padala PR, Padala KP, Lensing SY, Jackson AN,
Hunter CR, Parkes CM, Dennis RA, Bopp MM,
Caceda R, Mennemeier MS, Roberson PK and
Sullivan DH. Repetitive transcranial magnetic
stimulation for apathy in mild cognitive impair-
ment: a double-blind, randomized, sham-con-
trolled, cross-over pilot study. Psychiatry Res
2018; 261: 312-318.

Shi X. Acupuncture Treatment. Beijing: Peo-
ple’s Health Publishing House; 2011. pp. 78.
XuM, ZiY,WuJ, XuN, LulL, LiuJ, YuY, Mo H,
Wen W, Tang X, Fan W, Zhang Y, Liu C, Yi W and
Wang L. Effect of opposing needling on motor
cortex excitability in healthy participants and in
patients with post-stroke hemiplegia: study
protocol for a single-blind, randomised con-
trolled trial. Trials 2021; 22: 481.

Wang L, Zhang J, Guo C, He J, Zhang S, Wang Y,
ZhaoY, Li L, Wang J, Hou L, Li S, Wang Y, Hao
L, Zhao Y, Wu M, Fang J and Rong P. The effi-
cacy and safety of transcutaneous auricular
vagus nerve stimulation in patients with mild
cognitive impairment: a double blinded ran-
domized clinical trial. Brain Stimul 2022; 15:
1405-1414.

(11]

[12]

(13]

(14]

(15]

[17]

(18]

[20]

Ge H, Chen S, Che Z, Wu H, Yang X, Qiao M, Chi
L, Fan J, ZhongY, Zou C, Lin X and Chen J. rTMS
regulates homotopic functional connectivity in
the SCD and MCI patients. Front Neurosci
2023; 17: 1301926.

Cirillo G, Pepe R, Siciliano M, Ippolito D, Ric-
ciardi D, de Stefano M, Buonanno D, Atripaldi
D, Abbadessa S, Perfetto B, Sharbafshaaer M,
Sepe G, Bonavita S, lavarone A, Todisco V,
Papa M, Tedeschi G, Esposito S and Trojsi
F. Long-term neuromodulatory effects of re-
petitive transcranial magnetic stimulation
(rTMS) on plasmatic matrix metalloproteinases
(MMPs) levels and visuospatial abilities in mild
cognitive impairment (MCI). Int J Mol Sci 2023;
24:3231.

Licht C, Herbrandt S, van Meegen C, Lehfeld H,
Hillemacher T and Richter K. A systematic re-
view and meta-analysis of cognitive effects of
rTMS in Caucasian patients with mild cognitive
impairment. Brain Sci 2023; 13: 1335.
Esposito S, Trojsi F, Cirillo G, de Stefano M, Di
Nardo F, Siciliano M, Caiazzo G, Ippolito D, Ric-
ciardi D, Buonanno D, Atripaldi D, Pepe R,
D’Alvano G, Mangione A, Bonavita S, Santan-
gelo G, lavarone A, Cirillo M, Esposito F, Sorbi S
and Tedeschi G. Repetitive transcranial mag-
netic stimulation (rTMS) of dorsolateral pre-
frontal cortex may influence semantic fluency
and functional connectivity in fronto-parietal
network in mild cognitive impairment (MCI).
Biomedicines 2022; 10: 994.

Gudden J, Arias Vasquez A and Bloemendaal
M. The effects of intermittent fasting on brain
and cognitive function. Nutrients 2021; 13:
3166.

Sewell KR, Erickson KI, Rainey-Smith SR, Pei-
ffer JJ, Sohrabi HR and Brown BM. Relation-
ships between physical activity, sleep and cog-
nitive function: a narrative review. Neurosci
Biobehav Rev 2021; 130: 369-378.

Ma L, Jiang X, Huang Q, Chen W, Zhang H, Pei
H, Cao Y, Wang H and Li H. Traditional Chinese
medicine for the treatment of Alzheimer’s dis-
ease: a focus on the microbiota-gut-brain axis.
Biomed Pharmacother 2023; 165: 115244.
Huang C, Liang J, Han L, Liu J, Yu M and Zhao
B. Moxibustion in early Chinese medicine and
its relation to the origin of meridians: a study
on the unearthed literatures. Evid Based Com-
plement Alternat Med 2017; 2017: 8242136.
Liu S, Zhu JJ and Li JC. The interpretation of
human body in traditional Chinese medicine
and its influence on the characteristics of TCM
theory. Anat Rec (Hoboken) 2021; 304: 2559-
2565.

Ye X and Dong MH. A review on different Eng-
lish versions of an ancient classic of Chinese

Am J Transl Res 2024;16(2):592-598



[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

598

Acupuncture and rTMS timing for post-stroke cognitive impairment

medicine: Huang Di Nei Jing. J Integr Med
2017; 15: 11-18.

Xu C. Exploration on the characteristics of clas-
sification in Huangdi nei jing tai su. Zhonghua
Yi Shi Za Zhi 1999; 29: 109-2.

Wu T and Wang XY. Discussion on the relation-
ship between yuan-source points of yang me-
ridians and diseases of fu- organs. Zhongguo
Zhen Jiu 2023; 43: 825-8.

Li J, Li J, Chen R and Cai G. Targeting NF-kB
and TNF-a activation by electroacupuncture to
suppress collagen-induced rheumatoid arthri-
tis in model rats. Altern Ther Health Med 2015;
21: 26-34.

Xing L, ChenY, He Z, He M, Sun Y, Xu J, Wang J,
Zhuang H, Ren Z, Chen Y, Yang J, Cheng S and
Zhao R. Acupuncture improves endometrial
angiogenesis by activating PI3K/AKT pathway
in a rat model with PCOS. Evid Based Comple-
ment Alternat Med 2022; 2022: 1790041.

Yu 'Y, Cui J, Sun N, Liu H, Wang H and Yang J.
Serum from acupuncture-treated asthmatic
rats regulates p38-MAPK activation in airway
smooth muscle cells. Am J Transl Res 2023;
15: 1063-1071.

You XM, Xu JB, Yang J and Liao J. Clinical effi-
cacy of acupuncture combined with Chinese
herbal medication for recurrent implantation
failure infertility of kidney deficiency and blood
stasis and its effects on serum p38MAPK and
JAK/STAT protein expression. Zhongguo Zhen
Jiu 2023; 43: 1399-1404.

Tong T, Chen Y, Hao C, Shen J, Chen W, Cheng
W, Yan S, Li J, Li Y, Gulizhaerkezi T, Zeng J and
Meng X. The effects of acupuncture on depres-
sion by regulating BDNF-related balance via
lateral habenular nucleus BDNF/TrkB/CREB
signaling pathway in rats. Behav Brain Res
2023; 451: 1145009.

Zhang YM, Chen SX, Dai QF, Jiang ST, Chen AL,
Tang CZ and Zhang YQ. Effect of acupuncture
on the notch signaling pathway in rats with
brain injury. Chin J Integr Med 2018; 24: 537-
544,

[29]

[30]

(31]

(32]

(33]

(34]

Chou YH, Ton That V and Sundman M. A sys-
tematic review and meta-analysis of rTMS ef-
fects on cognitive enhancement in mild cogni-
tive impairment and Alzheimer’'s disease.
Neurobiol Aging 2020; 86: 1-10.

Yin M, LiuY, Zhang L, Zheng H, Peng L, Ai Y, Luo
Jand Hu X. Effects of rTMS treatment on cogni-
tive impairment and resting-state brain activity
in stroke patients: a randomized clinical trial.
Front Neural Circuits 2020; 14: 563777.

Chen X, Liu F, Lyu Z, Xiu H, Hou Y and Tu S.
High-frequency repetitive transcranial magnet-
ic stimulation (HF-rTMS) impacts activities of
daily living of patients with post-stroke cogni-
tive impairment: a systematic review and me-
ta-analysis. Neurol Sci 2023; 44: 2699-2713.

Sharbafshaaer M, Gigi |, Lavorgna L, Esposito
S, Bonavita S, Tedeschi G, Esposito F and Trojsi
F. Repetitive transcranial magnetic stimulation
(rTMS) in mild cognitive impairment: effects on
cognitive functions-a systematic review. J Clin
Med 2023; 12: 6190.

Kwon TG, Kim YH, Chang WH, Bang OY and
Shin YI. Effective method of combining rTMS
and motor training in stroke patients. Restor
Neurol Neurosci 2014; 32: 223-32.

Furie KL, Kasner SE, Adams RJ, Albers GW,
Bush RL, Fagan SC, Halperin JL, Johnston SC,
Katzan |, Kernan WN, Mitchell PH, Ovbiagele B,
Palesch YY, Sacco RL, Schwamm LH, Wassert-
heil-Smoller S, Turan TN and Wentworth D;
American Heart Association Stroke Council,
Council on Cardiovascular Nursing, Council on
Clinical Cardiology, and Interdisciplinary Coun-
cil on Quality of Care and Outcomes Research.
Guidelines for the prevention of stroke in pa-
tients with stroke or transient ischemic attack:
a guideline for healthcare professionals from
the American Heart Association/American
Stroke Association. Stroke 2011; 42: 227-76.

Am J Transl Res 2024;16(2):592-598



