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Abstract: Objective: This research was designed to probe into the effect of butylphthalide injection combined with
gastrodin on sTRAIL and inflammatory factors in elderly patients with cerebral infarction (Cl). Methods: Elderly CI
patients admitted to the Strategic Support Force Characteristic Medical Center from June 2019 to September 2021
were collected for this retrospective analysis, and then divided into Group A and B. Patients in group A were given
gastrodin injection by intravenous drip, and those in group B were treated with butylphthalide injection additionally.
The general data, efficacy and adverse reactions of patients were observed and compared. The neurological impair-
ment (NIHSS) score before and after treatment was analyzed. The activities of daily living and Barthel index (BI) after
treatment were tested. The levels of sTRAIL and inflammatory factors were assessed before and after treatment.
Their quality of life (SF-36 score) was observed before and after treatment. Logistic regression was used to analyze
the risk factors affecting patient prognosis. Results: There was no difference in general data between the two groups
(P>0.05). Compared with group A, group B showed higher total effective rate (P<0.05), lower total incidence of
adverse reactions (P<0.05), and lower NIHSS scores after treatment (P<0.05). Besides, after treatment, the levels
of sTRAIL and inflammatory factors were lower (P<0.05), Bl was higher (P<0.05), and the quality of life was better
(P<0.05) in group B than in group A. Age and NIHSS score were risk factors for poor prognosis (P<0.05). Conclusion:
Butylphthalide injection combined with gastrodin is better than gastrodin alone in the treatment of senile Cl. This
combination can improve the neurological function and activities of daily living and reduce the levels of serum
sTRAIL and inflammatory factors in patients.
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Introduction general population. In addition, a high level of
plasma sTRAIL is associated with higher risk of
severe cerebral atherosclerosis, while a high
level of plasma TRAIL is related to lower risk [6].
Due to a strict treatment time window and
bleeding complications after treatment, the
intravenous thrombolysis rate after Cl is not
high [7]. Thus, it is particularly important to find
new drug targets and choose a better treat-
ment scheme for Cl to provide a reliable basis
for improved therapy.

Cerebral infarction (Cl) is an acute cerebrovas-
cular disease, which occurs because of cere-
bral vascular obstruction resulting from athero-
sclerosis or arteriosclerosis and fat accumula-
tion [1, 2]. Due to high mortality, it is has been
called the “No. 1 killer” of health, and it seri-
ously affects the quality of life of patients [3, 4].
Previously, it has been shown that Cl can cause
brain tissue damage, including hemorrhagic
and ischemic stroke. sTRAIL is the receptor 2 of

an apoptosis-inducing ligand related to soluble Gastrodin is extracted from Gastrodia elata

tumor necrosis factor, which is a sign of plaque
apoptosis and cardiovascular events [5]. STRAIL
levels can predict cardiovascular events in the

Blume. Natural phenolic compounds have been
used to improve stroke, epilepsy, dizziness and
dementia for a long time [8]. Gastrodin reduces
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the levels of neurotoxic proinflammatory me-
diators and cytokines. This discovery implies
that gastrodin may have beneficial effects on
central nervous system diseases [9]. However,
the potential mechanism is still unknown.
Butylphthalide sodium chloride injection has
certain efficacy in Cl patients [10]. Although
several drug mechanisms have been proposed,
the effects of butylphthalide injection com-
bined with gastrodin on inflammatory cytokines
in the immune system of elderly Cl patients
have not been reported. This experiment stud-
ied the effect of butylphthalide injection com-
bined with gastrodin on sTRAIL and inflamma-
tory factors in elderly Cl patients.

Methods
General data

Elderly Cl patients admitted to the Strategic
Support Force Characteristic Medical Center
from June 2019 to September 2021 were col-
lected for this retrospective analysis, and then
divided into Group A and B. Patients in group A
were given gastrodin injection by intravenous
drip, and those in group B were additionally
treated with butylphthalide injection. There
were 35 males and 22 females in group B,
with an average age of (72.02+2.47) years. In
group A, there were 34 males and 19 females,
with an average age of (71.33+2.70) years. This
study was approved by the Ethics Committee
of the Strategic Support Force Characteristic
Medical Center.

Inclusion and exclusion criteria

Inclusion criteria: Patients met the diagnostic
criteria established by the Fourth National
Conference on Cerebrovascular Diseases [11];
patients admitted within 48 h of onset of ill-
ness; patients were diagnosed with Cl and
hemorrhage by imaging; patients was able to
take care of themselves before the onset of the
disease. Exclusion criteria: patients with severe
infections, cancer, multisystem dysfunction or
bleeding tendencies; patients who had been
treated with other drugs prior to admission or
were not first-episode patients; women during
pregnancy; patients aged younger than 18
years.

Patient treatment options

Group A was given asparagine injection (pro-
duced by Shaanxi Bosen Biological Pharma-

2553

ceutical Group Co., Ltd., SFDA Approval No.
H20059312, 2 mL: 0.2 g) 0.6 g in 5% glucose
injection, 250 mL intravenously once daily for 2
weeks. Group B was given the same treatment
of asparagine injection with additional intrave-
nous butylphthalein sodium chloride injection
(100 mL: 25 mg, produced by CSPC Enbipu
Pharmaceutical Co. Ltd. SFDA Approval No.
H20100041) 100 mL, twice daily for 2 weeks.

Outcome measures

Swallowing function was evaluated by the
Standardized Swallowing Assessment (SSA)
[12], and the scores were negatively correla-
ted with swallowing function. Patients’ depres-
sion and anxiety were evaluated through the
Hamilton Depression Scale (HAMD) [13] and
Hamilton Anxiety Scale (HAMA) [14], respec-
tively, and the scores were positively correlated
with the levels of depression and anxiety. The
recovery of patients’ neurological function was
analyzed via the National Institutes of Health
Stroke Scale (NIHSS) [15], and the scores were
positively correlated with the recovery of neu-
rological function. The recovery of limb move-
ment was tested via Barthel index (Bl), and
the scores were positively correlated with the
recovery of limb function. The quality of life
(cognitive function, emotional function, overall
function and social function) were evaluated by
SF-36 scale [16], with a total score of 100
points, and the higher the score, the higher
the quality of life. sTRAIL (ml025375), OPG
(ml063551), TNF-a« (mI077385) and IL-8 (ml-
028580) were tested via ELISA (All kits are
from Mlbio, shanghai, Beijing). The postopera-
tive complications, including epilepsy, gastro-
intestinal bleeding, pulmonary infection and
arrhythmia, were recorded. The efficacy of
patients was assessed [17]. According to
NIHSS score, the efficacy was reflected in the
change of neurological deficit scores, as fol-
lows: decreased 91%-100% (markedly effec-
tive), decreased 18%-91% (effective), decrea-
sed less than 18% (ineffective) and increased
more than 18% (aggravated). The overall effi-
cacy was calculated: overall efficacy = (number
of patients with markedly effective response +
number of those with effective response)/total
number of patients x 100%. The patients with
markedly effective and effective response
were further put into an improvement group,
and the patients with ineffective and aggravat-
ed response were put into a non-improvement
group. Then, the risk factors affecting patients’
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Table 1. General data of both groups of patients

measurement data were represented

Classification  Group A (n=53) Group B (n=57) t/X? P as (mean + SD) and processed via t
Sex 0.089 0.766 test. Thg risk factors affecting patient
Male 34 (64.15) 35 (61.40) prognoss werg assessed through Lo-
gistic regression-based analysis. P<
Female 19(36.85)  22(38.60) 0.05 denoted that the difference was
Age (years) 71.331£2.70 72.02+2.47 1.400 0.165 statistically significant.
BMI (kg/m?) 22.05+1.46 22.38+1.10 1.345 0.182
Smoking 0.104 0.747 Results
Yes 35 (67.31) 40 (70.18)
No 17 (32.69) 17 (29.82) General data
Drinking 0.967 0.325 No obvious difference was shown in
Yes 39 (73.58) 37 (64.91) the general data such as sex, age, body
No 14 (26.42) 20 (35.09) mass index, history of smoking and
Hyperlipidemia 0.015 0.901 drinking and obesity between the two
Yes 35 (66.04) 37 (64.91) groups (P>0.05) (Table 1).
No 18(33.96) 20(35.09) Swallowing function
Hypertension 0.002 0.967
Yes 37 (69.81) 40 (70.18) With regard to the SSA scores before
No 16 (30.19) 17 (29.82) and after treatment between in the two
Diabetes 0.055 0.815 groups, there was no statistical differ-
Yes 15 (28.30) 15 (26.32) ence in the SSA scores between the
No 38 (71.70) 42 (73.68) two groups before treatment (P>0.05).
Note: Body Mass Index (BMI). After treatment, the SSA scores in
both groups were lower compared with
those before treatment (P<0.05), and
BN Group A the scores of patients in group B were lower
60— % 3 Group B than those in group A (P<0.05) (Figure 1).
hua Comparison of quality of life
§ a0 = R
o * %k % In terms of quality of life (cognitive function,
b emotional function, overall function, and social
,% 20 —_ function), there was no statistical difference in
w the quality of life between the two groups
before treatment (P>0.05). After treatment, the
0- T T quality of life of patients in both groups
before therapy After treatment increased compared with those before treat-

Figure 1. SSA scores in both groups: The SSA scores
decreased in both groups after treatment, and the
score of group B after treatment was lower than that
of group A (P<0.001). Note: *** means P<0.001;
Standardized Swallowing Assessment (SSA).

prognosis were analyzed using logistic regres-
sion.
Statistical methods

Data were statistically analyzed via SPSS 19.0
(Asia Analytics Formerly SPSS China). The
counting data were analyzed via x2 test. The
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ment (P<0.05), and the quality of life of pati-
ents in group B was better than that in group A
(P<0.001) (Figure 2).

Recovery of anxiety and depression

It was revealed that there was no statistical
difference between HAMD and HAMA scores
before treatment (P>0.05). After treatment,
HAMD and HAMA scores were lower in both
groups compared with those before treatment
(P<0.05), and the two scores were lower in
group B than in group A after treatment
(P<0.001) (Figure 3).
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Figure 2. Quality of life: After treatment, the scores of
quality of life (cognitive function, emotional function,
holistic function and social function) in group B were
better than those in group A (P<0.001). Note: ***
means P<0.001, short form 36 questionnaire.

Nerve function and limb function

There was no statistical difference between
NIHSS and BI scores before treatment between
the two groups (P>0.05). After treatment, the
NIHSS scores were lower, while the Bl scores
were higher in both groups compared with
those before treatment (P<0.05). Also, the
post-treatment NIHSS score in group B was
lower than that in group A, while the post-treat-
ment Bl score in group B was higher than that
in group A (P<0.001) (Figures 4, 5).

STRAIL, OPG and inflammatory factors

Comparisons of sTRAIL, OPG, TNF-a and IL-8
before and after treatment between the two
groups revealed that there was no statistical
difference in sTRAIL, OPG, TNF-a and IL-8
between the two groups before treatment
(P>0.05). After treatment, sTRAIL, OPG, TNF-«
and IL-8 were lower in both groups compared
with those before treatment (P<0.05), and the
four were lower in group B than those in group
A (P<0.001) (Figures 6, 7).

Adverse reactions

Compared with that in group A, the incidence
of epilepsy, gastrointestinal bleeding, pulmo-
nary infection and arrhythmia in group B was
lower (P<0.05) (Table 2).
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Clinical efficacy

Compared with that in group A, the total effec-
tive treatment rate was higher in group B
(P>0.05) (Table 3).

Analysis of prognostic factors

Patients were divided into an improvement
group (n=99) and a non-improvement group
(n=11) based on their conditions after treat-
ment. The clinical data of patients were collect-
ed to analyze the risk factors affecting their
prognosis by logistic regression. In our results,
age and NIHSS score were found to be risk
factors affecting the prognosis of patients
(Table 4, P<0.05).

Discussion

Cl is a cardiovascular disease with high morbid-
ity and mortality. At the moment, many studies
have reported upon traditional Chinese medi-
cine in treating Cl. Gastrodin is a major tradi-
tional Chinese medicine [18]. Nevertheless, the
effect and mechanism of gastrodin on CI are
still unclear. An important cause of Cl is the
serious neurological deficit in patients with
brain injury [19]. OPG, a member of TNF recep-
tor superfamily, is involved in the development
of atherosclerosis. It affects the relationship
between the severity of neurological deficit
and vascular stenosis in patients with brain
injury [20]. The plasma OPG level increases
with the increase of the number of cerebral
arteries in atherosclerosis, which is consider-
ed as a biomarker of cerebral atherosclerosis
[24]. In various acute and chronic central ner-
vous system diseases, the inflammatory pro-
cess leads to brain cell damage and disease
progression [22]. sTRAIL, together with other
regulatory cytokines, is involved in pathological
process of various types of encephalitis, stro-
ke and Alzheimer’s disease. Based on various
beneficial and harmful effects in the immune
and nervous systems, sTRAIL has marked neu-
roprotective potential for limiting acute granu-
locyte-driven inflammation [23]. Related stud-
ies have shown that after stimulation with
TNF-a and IL-1j3, the release of sTRAIL in cul-
tured monocytes increases, and plaque sTRAIL
plays a vital role in inflammatory activation and
erythrocytosis. The association between sTRAIL
and inflammatory cytokines may also reflect
the ongoing macrophage phenotype transfer
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Figure 3. HAMD, HAMA scores in two groups: There was no significant difference in HAMD (A) and HAMA (B) scores
before treatment (P>0.05), but after treatment, the scores of patients in group B were obviously lower than those in
group A (P<0.001). Note: *** means P<0.001; Hamilton Depression Scale (HAMD); Hamilton Anxiety Scale (HAMA).
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Figure 4. NIHSS scores in both groups: the NIHSS
scores decreased in both groups after treatment,
and the score of group B after treatment was lower
than that of group A (P<0.001). Note: *** means
P<0.001; National Institutes of Health Stroke Scale
(NIHSS).

[24]. The levels of sTRAIL and inflammatory
factors can reflect the recovery of the body
after patients receive treatment for CI. This
experiment proved that the levels of sTRAIL,
OPG and inflammatory factors in the two gro-
ups decreased after treatment, and those in
group B were lower than those in group A. The
TNF-a and IL-8 levels in serum decreased
obviously after treatment, but deceases in
group B were more significant than those in
group A.

This study also compared the neurological
function and mental health scores of all
patients. With the decrease of the number of
brain cells in the elderly, their memory function
declines, and some corresponding reactions
or execution also declines [25]. Thus, brain
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Figure 5. Barthel index of both groups. There was no
difference in Barthel index between the two groups
before treatment (P>0.05), but after treatment, the
score of patients in group B was higher than that in
group A (P<0.001). Note: *** means P<0.001.

damage in the elderly mainly refers to the
decline of cognition. There is a great correlation
between neurological function and depres-
sion. When the neurological function becomes
worse, the depression of patients becomes
more serious, and the improvement of neuro-
logical function indicates that their depression
is alleviated [26]. Our experimental results
showed that patients treated with butylphtha-
lide injection combined with gastrodin had bet-
ter mental health. In terms of Bl, the score of
patients receiving butylphthalide injection com-
bined with gastrodin was higher, which indicat-
ed that the limb function of these patients
recovered better.

In the case of acute Cl, hormone secretion
increases rapidly. Intravenous instillation of

Am J Transl Res 2023;15(4):2552-2560
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Figure 6. Levels of STRAIL and OPG. The levels of serum sTRAIL (A) and OPG (B) decreased in both groups after
treatment (P<0.001), and there was no difference between them before treatment (P>0.05), but the levels in group
B were lower than those in group A after treatment (P<0.001). Note: *** means P<0.001, Soluble tumor necrosis
factor related apoptosis inducing ligand (STRAIL), Osteoprotectin (OPG).
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Figure 7. Levels of inflammatory factors. The levels of serum TNF-a (A) and IL-8 (B) decreased in both groups after
treatment (P<0.001), and there was no difference between them before treatment (P>0.05), but the levels in group
B were lower than those in group A after treatment (P<0.001). Note: *** means P<0.001, tumor necrosis factor-a

(TNF-a), Interleukin 8 (IL-8).

Table 2. Incidence of adverse reactions in both groups

Classification Group A (n=53) Group B (n=57) X2 P
Epilepsy 2 (3.77) 1(1.75) - -
Gastrointestinal bleeding 1(1.89) 1(1.75) - -
Pulmonary infection 2(3.77) 0 (0.00) - -
Arrhythmia 2 (3.77) 1(1.75) - -
Total incidence of adverse reactions 13.21% 5.26% 1.341 0.247

Table 3. Total effective rate of two groups of patients

Classification Group A (n=53) Group B (n=57) X2 P
Markedly effective 25 (47.17) 27 (47.37) - -
Effective 20 (37.74) 27 (47.37) - -
Ineffective 4 (7.55) 2 (3.51) - -
Aggravated 4 (7.55) 1(1.75) - -
Total effective rate 84.91% 94.74% 2.949 0.086
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Table 4. Analysis of prognostic factors

Single-factor analysis

Multi-factor analysis

Factor

P value OR value 95% ClI P value OR value 95% ClI
Sex 0.978 0.972 0.134-7.053
Age 0.013 11.466 1.675-78.494 0.008 10.638 1.835-61.66
BMI 0.696 0.845 0.363-1.968
History of smoking 0.703 1.443 0.219-9.524
History of alcoholism 0.851 0.844 0.142-4.995
Hyperlipidemia 0.380 0.448 0.074-2.695
Hypertension 0.350 2.570 0.356-18.574
Diabetes 0.555 1.673 0.303-9.234
NIHSS 0.009 2.486 1.259-4.906 0.002 2.343 1.366-4.02

Note: Body Mass Index (BMI); National Institutes of Health Stroke Scale (NIHSS).

butylphthalide and sodium chloride can regu-
late human immunity and reduce complica-
tions such as infection, so it is an effective
brain protection therapy [1]. The quality of life in
group B was better than that in group A after
treatment, and the incidence of adverse reac-
tions such as epilepsy, gastrointestinal bleed-
ing, pulmonary infection and arrhythmia was
also lower in group B than that in group A.
Dysphagia is relevant to Cl, especially for eld-
erly Cl patients, and can easily lead to pulmo-
nary infection [27]. According to the recovery of
swallowing function and limb function in this
research, butylphthalide injection combined
with gastrodin were more effective in improving
limb neurological function in elderly Cl patients,
and the combined use of the two drugs allevi-
ated dysphagia. With the improvement of swal-
lowing function, the incidence of epilepsy, gas-
trointestinal bleeding, pulmonary infection and
arrhythmia adverse reactions of patients was
greatly reduced, which improved their quality of
life.

At the end of the study, we analyzed the factors
affecting the prognosis of patients and found
that age and NIHSS score were risk factors
affecting their prognosis. It was discovered
that the risk of poor prognosis increased sig-
nificantly with age, which is related to the
decreased physical function and weakened
immunity in elderly patients. Besides, elderly
patients are commonly combined with various
underlying diseases and thereby have a poo-
rer prognosis [28]. The NIHSS score not only
reflects stroke severity, but is also an impor-
tant factor in determining stroke regression.
Higher NIHSS scores suggest more severe
neurological damage in patients with AIS and
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often predispose them to early neurological
deterioration [29]. Therefore, treatment for
stroke patients should be targeted by paying
attention to their age and the NIHSS score at
the time of admission.

Nevertheless, there are still some shortcom-
ings in this study. For example, we have not
investigated patients’ cooperation during oper-
ation and their satisfaction with the treatment.
In future clinical studies, we will improve these
shortcomings, making the treatment and prog-
nosis plans more suitable for patients and
more conducive to their recovery.

In general, butylphthalide injection combined
with gastrodin has a better down-regulation
effect on expression of sTRAIL and its related
inflammatory regulators in elderly Cl patients
than conventional gastrodin treatment. The
combination improves neurological damage
and limb function, thus improving the quality
of life of patients, so it is worthy of clinical
promotion.
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