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To investigate the effect of acupuncture combined with butylphthalide injection on motor function and
cognitive function and the expression of microRNAs in patients with cerebral infarction. 106 patients with
acute cerebral infarction were randomly divided into control group and combined group. The patients in the
control group were treated with routine and butylphthalide injection. The patients in the combined group
were treated with acupuncture on the basis of the control group. Fugl Meyer scale was used to evaluate the
changes of motor function before and after treatment. Mini mental state examination was used to evaluate
the changes of cognitive function before and after treatment. Quantitative real-time polymerase chain
reaction was used to detect the expression of microRNAs before and after treatment. After treatment, the Fugl
Meyer scale score and total score of mini mental state examination scale of the two groups were significantly
increased. Compared with the control group, the Fugl Meyer scale score and the total score of mini mental
state examination scale in the combined group were significantly higher after treatment. After treatment,
the expression of microRNA-92a, microRNA-217, microRNA-221, microRNA-222, microRNA-15a and
microRNA-126 decreased significantly, and the expression of microRNA-200, microRNA-182, microRNA-429
and microRNA-497 increased significantly. After butylphthalide injection combined with acupuncture
treatment, the expression of microRNA-92a, microRNA-217, microRNA-221 and microRNA-15a in serum
decreased further, and the expression of microRNA-182 and microRNA-429 increased further. Acupuncture
combined with butylphthalide injection can effectively improve motor function and cognitive function in
patients with cerebral infarction, which may be related to the content of microRNA in serum.
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Cerebral infarction, also known as ischemic
stroke, is mainly caused by occlusion of cerebral
vessels or stenosis of cerebral vascular lumen
caused by cerebral atherosclerosis and thrombosis.
There is acute cerebral insufficiency, resulting in
ischemic necrosis of local brain tissue, generally
accompanied by mnerve and motor function
damage!'?l. Therefore, the improvement of cerebral
ischemia and cerebral ischemia is the focus of
treatment. The recovery period of patients with
cerebral infarction after stable condition is also
a key stage to determine the recovery of motor
function and cognitive function. Strengthening

the recovery treatment of patients with cerebral
infarction is of great significance to improve the
prognosis of patients*4.

Butylphthalide is a new drug against cerebral
ischemia injury. It can improve the ischemia and
hypoxia of brain tissue, block the occurrence of
brain injury and protect brain function®. It is also
reported that early rehabilitation training has a
significant effect on improving the prognosis of
patients with cerebral infarction!®!. In recent years,
Traditional Chinese Medicine (TCM) treatment
technology has been gradually used in patient’s

treatment, and satisfactory results have been
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achieved. TCM acupuncture and moxibustion
therapy inherits the essence of TCM. It is a TCM
auxiliary treatment method often used in the
rehabilitation period of patients with cerebral
infarction. It regulates the operation of Qi and
blood through acupuncture at relevant acupoint,
so as to improve the phenomenon of blocked
meridians(7#,

MicroRNA (miRNA) is a kind of small non coding
RNA with a length of about 25 base pairs, which
is encoded by endogenous genes and widely exists
in eukaryotic cells. After specific binding with the
target gene, it may regulate the role of the target
gene by inducing the degradation of downstream
targeted messenger Ribonuclic Acid (mRNA),
inhibiting the initiation of protein translation or
the extension of polypeptide chain, degrading
new proteins and other waysl®'%. At present, many
studies have shown that miRNAs participate in a
series of important physiological and pathological
processes of organisms and are closely related to
the occurrence and development of a variety of
diseases such as tumors, hematopoietic system
diseases, nervous system and cardiovascular
diseases!!:121,

This study explored the effect of butylphthalide
injection combined with acupuncture on the
recovery of motor function and cognitive function
in patients with acute cerebral infarction. At the
same time, the expression of multiple miRNAs
in blood before and after treatment was detected
to explore the expression changes of miRNAs in
serum after butylphthalide injection combined
with acupuncture treatment.

MATERIALS AND METHODS
General information:

106 patients with acute cerebral infarction
hospitalized in the Department of Neurology of
our hospital from July 2020 to November 2021
were selected. All patients were diagnosed as
acute cerebral infarction by cranial Computed
Tomography (CT), Magnetic Resonance Imaging
(MRI) and cerebrovascular imaging. The patients
were randomly divided into control group and
combined group, with 53 patients in each group.
There were 31 male patients and 22 female
patients in the control group. The average age was
(63.97+£8.06) y. There were 28 male and 25 female
patients in the combined group. The average age
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was (64.9+7.64) y. All patients had informed
consent and signed the informed consent form.

Inclusion criteria:

The patient met the diagnostic criteria of acute
cerebral infarction. The patient had the first onset
and the onset time was within 24 h. There is no
contraindication to the drugs used in this study.
The patient’s condition was stable, and the patient
and his family knew and agreed to join the study.

Exclusion criteria:

Patients with recurrence of acute cerebral
infarction; patients with severe communication and
cognitive impairment and unable to communicate
normally; patients with primary diseases such as
severe cardiac insufficiency, active liver disease
and renal insufficiency; patients with mental
illness; patients with transient ischemic attack or
reversible ischemic neurological deficit; patients
with drug contraindications such as butylphthalide
or severe bleeding tendency; patients who change
their dressing without the permission of the doctor
during the treatment; patients with a history of
drug abuse and patients who do not agree to sign
informed consent.

Therapeutic methods:

The patients in the control group were treated with
routine treatment such as anti-platelet aggregation,
improving microcirculation, regulating lipid and
stabilizing plaque, controlling blood pressure
and blood glucose, maintaining water electrolyte
balance and nutritional support, and were
given butylphthalide sodium chloride injection
(NBP Pharmaceutical Co., Ltd., Approval No:
H20100041), 100 ml/time, 2 times/d and continuous
medication for 2 w. The patients in the combined
group were treated with acupuncture on the basis
of the patients in the control group. Neiguan point,
Sanyinjiao point, Shuigou point, Baihui Point,
Sishencong point and Taichong point are selected
on the acupoint (all on the affected side of the
limb). If combined with limb dysfunction, other
acupoint are added. Jiahegu point, Jianluo point
and Waiguan point for upper limb dysfunction, and
Yanglingquan point, Huantiao point, Kunlun point
and Weizhong point for lower limb dysfunction,
Jiadicang point and buccal car point with oblique
mouth angle. During acupuncture treatment, 75
% ethanol was used to disinfect the skin of the
acupuncture site, and Huatuo brand disposable
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filiform needle (0.25%40.00) mm was used. During
acupuncture treatment, the method of flat tonic
and flat catharsis was used. After getting Qi, the
needle was retained for 30 min, once a day, 5 times
a week for 2 w.

Motor function assessment:

According to the Fugl Meyer Scale (FMA) of limb
motor function, the motor function of the two
groups before and after intervention was evaluated.
It includes the evaluation of upper limb motor
ability (66 points) and lower limb motor ability
(34 points). The score is positively correlated with
motor ability.

Cognitive function assessment:

Mini Mental State Examination (MMSE) scale
was used to evaluate the cognitive function of the
two groups before and after treatment. The scale
includes visuospatial function, attention, naming,
abstraction, delayed recall, orientation, language,
MMSE scale and so on. The higher the score,
the higher the level of cognitive function of the
patients.

Quantitative Real-time chain

reaction (QRT-PCR):

polymerase

The peripheral blood of patients in each group
was collected and serum samples were prepared.
10 ml of whole blood was collected with a blood
collection tube containing coagulant. The whole
blood was left standing at room temperature (25°)
for 10 min, and 1900 g was centrifuged at 4° for
10 min. The upper liquid serum was absorbed into
the sharp bottom Eppendorf (EP) tube, and 16 000
g was centrifuged at 4° for 10 min. the supernatant
was absorbed into a new tube. The supernatant
was the total RNA serum sample containing free
miRNA. Then extract the total RNA containing
free miRNA from the serum sample. See the
instructions of miRNAs serum plasma kit of Qiagen
company for specific operations. The method of
detecting miRNAs expression was first reverse
transcription and then real-time PCR. The reverse

transcription temperature was set at 42° for 60 min
and 85° for 5 s. The temperature setting conditions
of real-time PCR were 95° for 5 min, 95° for 5 s,
55° for 5's, 70° for 3 s and 45 cycles. The sample
dosage is operated according to the instructions,
and the expression amount of miRNAs takes U6 as
the internal reference.

Statistical analyses:

All data in this study were statistically analyzed by
Statistical Package for the Social Sciences (SPSS)
25.0 software (SPSS, Chicago, Illinois, United
States of America (USA)). All measurement data
are expressed in the form of mean+variance, and
t-test is used for statistical analysis. p<0.05 means
the difference is statistically significant.

RESULTS AND DISCUSSION

Compare the FMA scores of the two groups
before and after treatment (Table 1). There was no
significant difference in FMA score between the
two groups before treatment. After treatment, the
FMA scores of the two groups were significantly
higher than those before treatment. Compared with
the control group, the FMA score of the combined
group was significantly higher after treatment. The
above results suggest that acupuncture combined
with butylphthalide injection has a significant
effect on the improvement of motor function in
patients with cerebral infarction.

The total score of MMSE before and after treatment
was compared between the two groups (Table 2).
There was no significant difference in the total
score of MMSE between the two groups before
treatment. After treatment, the total score of MMSE
in the two groups was significantly higher than
that before treatment. Compared with the control
group, the total score of MMSE in the combined
group was significantly higher after treatment. The
above results suggest that acupuncture combined
with butylphthalide injection has a significant
effect on the improvement of cognitive function in
patients with cerebral infarction.

TABLE 1: COMPARISON OF FMA SCORES BETWEEN THE TWO GROUPS BEFORE AND AFTER TREATMENT

Group n Before treatment  After treatment t P
Control 53 30.61+4.95 58.94+6.72 24.710 0.000
Joint 53 31.7524.19 73.86+8.29 33.000 0.000
t 1.280 10.180

p 0.204 0.000
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TABLE 2: COMPARISON OF MMSE TOTAL SCORES BETWEEN THE TWO GROUPS BEFORE AND AFTER

TREATMENT

Group n Before treatment  After treatment t p
Control 53 14.65+1.97 19.88+2.09 13.26 0.000
Joint 53 14.06+2.08 24.762.17 25.91 0.000
t 1.499 11.790

p 0.137 0.000

The expressions of miR-15a, miR-92a, miR-126,
miR-182, miR-200, miR-217, miR-221, miR-222,
miR-429 and miR-497 in the serum of the two
groups were detected before and after treatment
(fig. 1). The results showed that there was no
significant difference in the expression of miR-
15a, miR-92a, miR-126, miR-182, miR-200, miR-
217, miR-221, miR-222, miR-429 and miR-497
between the two groups before treatment. After
treatment, the expression of miR-92a, miR-217,
miR-221, miR-222, miR-15a and miR-126 in the
serum of the two groups decreased significantly,
and the expression of miR-200, miR-182, miR-429
and miR-497 increased significantly. Compared
with the control group, the expression levels of
miR-92a, miR-217, miR-221 and miR-15a in the
serum of the combined group were significantly
decreased, and the expression levels of miR-182
and miR-429 were significantly increased.

Cerebral infarction is a common and frequently
occurring disease in neurology. It can be caused
by a variety of reasons, such as insufficient blood
supply of local brain tissue, ischemic and hypoxic
necrosis of brain tissue, various symptoms of
neurological deficit and severe limb dysfunction.
It is mainly divided into cerebral thrombosis,
cerebral embolism, lacunar infarction and other
types. Among them, cerebral thrombosis is more
common, accounting for 60 % of all cerebral
infarction, itisacommon type of cerebral infarction.
The functional recovery in the acute stage after
cerebral infarction is particularly important to
avoid or reduce complications, shorten hospital
stay and restore the ability of daily living!!3!141,

Butylphthalide is a new drug for the clinical
treatment of cerebral infarction. It can intervene the
pathophysiological process after cerebral ischemia
and hypoxia through a variety of mechanisms,
improve the blood flow supply in the cerebral
ischemic area, strengthen the metabolism of brain
cells and promote the recovery of neurological
function>-""1, In addition, butylphthalide can also
265
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promote the establishment of collateral circulation
in cerebral ischemic area, so as to reduce the
scope of infarction and reduce the degree of brain
edemal’. Studies have confirmed that it plays an
obvious role in regulating the energy metabolism
of brain tissue and inhibiting the apoptosis of brain
tissue cells, and the application of butylphthalide
can reduce the level of inflammatory factors and
has a strong protective effect on brain function!'.
The results of this study also showed that after the
injection of butylphthalide, the motor ability and
cognitive function of patients could be significantly
improved.

According to the theory of TCM, cerebral infarction
is classified as "stroke", and it is considered that
the main etiology and pathogenesis of the disease
are internal obstruction of blood stasis, poor blood
circulation and blocked Qi mechanism, and the
syndrome performance of patients in rehabilitation
period is more prominent!?’?!. The uncontrolled
diet leads to the injury of the spleen. Phlegm
dampness is endogenous, which leads to depression
and heat, and phlegm turbidity is not removed.
Affected by emotional and dietary factors, it leads
to the disturbance of wind and phlegm, which
leads to the onset of disease. Phlegm turbidity
can lead to the disorder of the movement of Qi
and blood. If it is combined with the endogenous
blood stasis and the obstruction of blood vessels
in the acute stage, these will lead to the syndrome
of phlegm stasis, therefore, phlegm stasis plays an
important role in the occurrence and development
of acute cerebral infarction”?!. TCM believes that
acupuncture therapy has the therapeutic effects of
removing blood stasis and dredging collaterals,
supporting righteousness and eliminating evil,
calming wind and resolving phlegm!!. In this
study, Baihui point, located at the midpoint of the
head, is selected for treatment. This point belongs
to the governor’s pulse and plays the role of
opening the orifices and waking up the mind. It can
improve the blood supply of the brain and balance
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the Qi and blood in the brain®*?3, Acupuncture at
Shuigou point and Sishencong point has a strong
effect of opening the orifices and waking the mind.
Sanyinjiao point has the effect of harmonizing Qi,
blood and Yin channels, strengthening the function
of kidney, spleen and lung, and increasing the
function of dredging collaterals and removing
blood stasis. Neiguan point and Taichong Point
have the effects of soothing the liver, calming the
liver, quenching wind and stopping spasm(?®27],
Therefore, the combined use has the effects of
dredging collaterals and removing blood stasis,
opening orifices and refreshing the brain. In
addition, acupuncture at Shuigou point and Baihui
point will promote nerve repair and improve
cerebral blood supply. Acupuncture at Sanyinjiao
can slow down hypercoagulability and improve
microcirculation?®. Other studies have shown that
acupuncture can effectively alleviate the level of
muscle tension and spasm in patients with cerebral
infarction and promote motor coordination®!. The
results also showed that after using butylphthalide
combined with acupuncture, the recovery of motor
function and cognitive function was better. This
shows that butylphthalide injection combined
with acupuncture can significantly improve motor
function and cognitive function in patients with
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cerebral infarction.

At the same time, the expression and retrograde
detection of miRNAs in serum of each patient before
and after treatment was done. The results showed
that after treatment, the expression of miR-92a,
miR-217, miR-221, miR-222, miR-15a and miR-
126 decreased significantly, and the expression
of miR-200, miR-182, miR-429 and miR-497
increased significantly. After butylphthalide
injection combined with acupuncture treatment,
the expression of miR-92a, miR-217, miR-221
and miR-15a in serum decreased further, and the
expression of miR-182 and miR-429 increased
further. This suggests that butylphthalide injection
combined with acupuncture may improve the
motor and cognitive function of patients with
cerebral infarction by affecting the expression and
secretion of miRNAs.

In conclusion, this study uses butylphthalide
injection combined with acupuncture to treat
patients with cerebral infarction, which proves
that the combination of traditional acupuncture
and modern western medicine can promote the
recovery of motor function and cognitive function
of patients with cerebral infarction and improve
the clinical curative effect.
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Fig. 1: The expression level of miRNAs in serum of patients with cerebral infarction before and after treatment. (A): The expression level of miRNAs
in serum of the two groups before treatment and (B): The expression level of miRNAs in serum of the two groups after treatment

Note: *p<0.05 compared with the control group, (Il ): Control group and (
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