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ABSTRACT

Objective: To determinate the clinical effect of butyphthalide combined with idebenone in the treatment of vascular
dementia (VD) and the influence on inflammatory cytokines and vascular endothelial functions.

Study Design: Clinical comparative study.

Place and Duration of Study: Department of Neurology, Baoding First Central Hospital, from June 2017 to June 2018.

Methodology: Eighty-eight VD patients were divided into observation group (44 cases) and control group (44 cases) at
random. Idebenone was given to the control group, and butyphthalide combined with idebenone was given to the
observation group for 12 weeks. C-reactive protein (CRP), tumor necrosis factor o (TNF-a), interleukin-6 (IL-6) and
interleukin-1p (IL-13) were detected before and after the treatment to evaluate the level of serum inflammatory factors.
Peripheral blood endothelial microparticles (EMPs), endothelin (ET-1), and vascular endothelial growth factor (VEGF) were
detected to evaluate vascular endothelial functions. Mini-mental state examination (MMSE), clinical dementia scale
(CDR), and ability of daily life (ADL), were used to evaluate cognitive function, dementia degree, and self-care ability in
daily life. The occurrences of adverse reactions were recorded.

Results: Before the treatment, the comparison differences in the indexes of both groups had no statistical significance
(p>0.05). After the treatment, the scores of CD62E+, VEGF, and MMSE of observation group rose obviously, compared
with those before the treatment, and were significantly higher than those of control group (p <0.05). After the treatment,
the scores of IL-6, CRP, TNF-q, IL-1p, CD31+, CDI44+, ET-1, CDR and ADL of observation group significantly lowered,
compared with those before the treatment, and were significantly lower than those of control group (p <0.05). The
differences in the adverse reactions of both groups had no statistical significance (p >0.05).

Conclusion: Butyphthalide combined with idebenone can effectively reduce serum inflammatory factor level of VD patients,
regulate vascular endothelial functions, relieve dementia degree, and improve cognitive function and daily activity ability.
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INTRODUCTION

Vascular dementia (VD) is the second leading cause of
dementia. According to etiological classification, it
includes ischemia (macrovascular, small vascular, hypo-
perfusion), hemorrhagic, other cerebrovascular diseases
(such as cerebral venous sinus thrombosis, cerebral
arteriovenous malformations, efc.), and cerebrovascular
diseases with Alzheimer's disease. VD has complex
etiology and strong heterogeneity..2 The pathophysio-
logical mechanism of VD involves hypoperfusion,
oxidative stress and inflammation, endothelial cell
damage, blood-brain barrier damage and initial immune
stress leading to impaired brain cell function.3 At
present, there is still no specific medicine and/or uniform
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treatment standard. Although there are cholinergic
deficiencies in AD patients, the therapeutic effect of
anticholinergic agents on AD remains suboptimal.

Current treatments mainly focus on anti-platelet aggre-
gation, blood pressure, cholesterol reduction and cognitive
improvement. However, a single agent has no good
effect in the treatment and prevention of AD.45 Some
scholars believe the effect of the above-mentioned treat-
ment methods to be limited, needing addition of other
agents or adopting comprehensive treatment to expand
the effect of comprehensive treatment.6 Butyphthalide is
a new fat soluble agent, and its active ingredient is
synthetic despinner DL-3-n-butylphathlide.” Idebenone
is a new brain protective agent. According to the patho-
physiological mechanism of VD, it is speculated that
brain protective drugs can be used in the treatment of VD.

Atheoretical basis is required for clinical treatment through
exploring clinical effect and safety of combined treat-
ment of VD by butyphthalide combined with idebe-none.
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The objective of this study was to determinate the clinical
effect of butyphthalide combined with idebenone in treat-
ment of vascular dementia (VD) and the influence on
inflammatory cytokines and vascular endothelial functions.

METHODOLOGY

This study was approved by the Institutional Ethics
Committee of Baoding First Central Hospital, and written
informed consents were obtained from all participants.
VD patients treated from June 2017 to June 2018 were
chosen as the subjects, and divided into observation
group (basic therapy and butylphenyl peptide combined
with aidibenquinone therapy, 44 cases) and control
group (basic therapy and aidibenquinone therapy, 44
cases) at random. Inclusion criteria were age 45-80
years; course of disease for 1-12 months; CT/MRI verified
cerebral infarction focus; conforming to diagnostic and
statistical manual for mental disorders and behavioral
problems, (DSM - IV),8 diagnosed by VD standards of
Alzheimer's disease diagnostic and treatment centers
(ADDTC);® who did not take any anti-dementia
medicine within last one month. Exclusion criteria were
hemorrhagic apoplexy; aphasia, apraxia and perceptual
dysfunction; other types of dementia; severe diseases or
mental disease influencing cerebral function.

Conventional therapy was performed for all patients,
including blood pressure control, blood fat control, blood
glucose control, and anti-platelet aggregation, with
intravenous piracetam injection (8 g/d). Based on the
conventional therapy, the control group was required to
take idebenone tablets orally, 30 mg/time, 3 times/day.
Based on this conventional therapy, butyphthalide +
idebenone treatment was given to the observation group
by oral administration, butyphthalide capsule 0.2 g/time,
3 times/day. The dose of idebenone was the same as
that of control group. The treatment cycle was 12 weeks.

The basic information of patients including age, gender,
course of disease, smoking and drinking history,

Table I: Comparison of inflammatory cytokine level (Xts) (n=44/44).

complications (hyperlipidemia, hypertension, diabetes,
peripheral vascular disease) were collected. Immuno-
turbidimetry was used to detect CRP level. Enzyme-
linked immunosorbent assay (ELISA) was applied to
detect the level of IL-6, TNF-o, and IL-1. Flow cytometry
was used to detect peripheral blood EMPs and the level
of specific antibodies CD62E+, CD31+ and CDI44+.
ELISA was employed to detect the level of ET-1 and
VEGF. MMSE was adopted to evaluate patients'
dementia severity and cognitive function before and
after the treatment. CDR was used to evaluate patients'
dementia severity before and after the treatment. ADL
was employed to evaluate patients' activity of daily life
before and after the treatment.

SPSS 22.0 software was used to process the data.
Enumeration data were expressed with rate (%), and
Chi-square test was used for inter-group comparison.
Measurement data were expressed as mean value and
standard deviation. Paired t-test was used for intra-
group comparison, and independent-sample t-test was
adopted for inter-group comparison. The p <0.05 was
considered as the statistical significance level.

RESULTS

The differences of two groups in age (65.8 vs. 63.2 y),
gender (male 24 vs. 21), course of disease (11.6 vs. 12.0
months), smoking (23 vs. 19), drinking history (13 vs. 17)
and comorbid conditions (hyperlipidemia, hypertension,
diabetes and peripheral vascular disease) had no
statistical significance (p >0.05). Before the treatment,
the differences of various indices had no statistical
significance (p >0.05). After the treatment, IL-6, CRP,
TNF-o and IL-1 levels of observation group significantly
decreased, and were significantly lower than those of
control group (p <0.05), as shown in Table I.

Before the treatment, the comparison differences in
various indexes of the patients had no statistical
significance (p >0.05). After the treatment, CD62E+ and

Group IL-6 (ng/L) CRP (mg/L) TNF-a (ng/mL) IL-1B (ng/L)
Before After Before After Before After Before After

treatment treatment treatment treatment treatment treatment treatment treatment
Experimental group | 295.35 +24.51  228.81 +28.90*# | 12.19 +3.18 5.71 £2.14*# | 304.41 £+16.80 185.32 £15.21*#| 163.72 +20.51  128.81 +18.80*#
Control group 290.49 +26.89  257.88 +26.69* 11.88 £3.44 7.72 £2.31* 310.51 £15.62 209.84 +15.42* | 160.92 £25.90  145.87 +19.50*
t 0.886 -4.902 0.439 -4.234 -1.764 -7.509 0.562 -4.178
P 0.378 <0.001 0.662 0.0001 0.081 <0.001 0.576 0.0001
Comparison before and after treatment: p*<0.05; comparison with control group: p#<0.05.
Table II: Comparison of MMSE, CDR and ADL scores.
Group No. MMSE CDR ADL

Before After Before After Before After
treatment treatment treatment treatment treatment treatment

Experimental group 44 295.35 +24.51 228.81 £28.90*# 12.19 £3.18 5.71 £+2.14*# 304.41 +16.80 185.32 £15.21*#
Control group 44 290.49 +26.89 257.88 £26.69* 11.88 £3.44 7.72 +2.31* 310.51 +15.62 209.84 £15.42*
t 0.886 -4.902 0.439 -4.234 -1.764 -7.509
P 0.378 <0.001 0.662 0.0001 0.081 <0.001
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VEGF of observation group rose obviously, compared
with those before the treatment, and were significantly
higher than those of control group (p <0.05). After the
treatment, the scores of CD31+, CD144+ and ET-1
observation group lowered obviously, compared with
those before the treatment, and were significantly lower
than those of control group (p <0.05).

Before the treatment, the comparison differences in the
indices of both groups had no statistical significance
(p >0.05). After the treatment, MMSE score of observation
group rose obviously, compared with that before the
treatment, and was significantly higher than that of
control group (p<0.05). After the treatment, CDR and
ADL scores of observation group decreased obviously,
compared with those before the treatment, and were
significantly lower than those of control group (p <0.05),
as shown in Table II.

During therapy, the comparison differences in the
frequency of adverse reactions such as nausea, emesis,
chest distress, dizziness, liver function damage and
electrocardiographic change had no statistical significance
(p >0.05).

DISCUSSION

In recent years, piracetam, donepezil, and nimodipine
can improve VD symptoms to a certain extent,'0 and
there is still no ideal specific medicine to treat VD. Many
researches are confined to animal experiment stage.!’
Butylphthalide, as a neuroprotective agent for ischemic
stroke, has been approved by the State Food and Drug
Administration as a clinical therapeutic medicine for
ischemic stroke. Butyphthalide can effectively interdict
multiple pathological links of cerebral injury caused by
cerebral arterial thrombosis, relieve brain cell edema,
improve cerebral blood supply, promote energy meta-
bolism and neurotransmitter transposition, with the
functions of antiplatelet aggregation and anti-cerebral
thrombosis formation.12 Huai et al. also showed that
butylphthalide can be used to prevent and treat VD in
animal experiments; and achieved good results.’3 This
may be related to its mechanism by upregulating the
expression of phosphorylated Akt in hippocampus.
Idebenone has the functions of resisting oxidation,
scavenging free radical, and improving energy meta-
bolism and cerebral blood flow.14 The curative effects of
combined use of butyphthalide and idebenone in VD
treatment were explored from the perspectives of serum
inflammatory factors vascular endothelial functions and
cognitive score.

Researches show that inflammatory cytokines participate
in neuropathological damage of VD.'5 In case of
cerebral ischemia and reperfusion injury, endothelial
cells and peripheral neurons are activated, triggering
inflammatory cascade, releasing a lot of inflammatory
factors, making inflammatory cytokines and metabolites

gather to the damaged brain tissues, leading to cerebral
vessels reocclusion in the damage zone and thus induce
no-reflowing phenomenon. White blood cells can further
release protease to directly damage brain tissues.®¢ The
levels of inflammatory factors of VD patients such as IL-6,
CRP, TNF-a and IL-1p were obviously higher than those
of healthy persons, and anti-inflammatory therapy can
effectively improve cognitive function of VD patients.17
This study showed that the levels of IL-6, CRP, TNF-a
and IL-1B of observation group declined obviously,
compared with the control group, because butyphthalide
can enhance energy metabolism level of brain cells,
improve brain microcirculation and inhibit secondary
inflammatory response and tissue damage of cerebral
ischemia.’® This also indicates that there are different
action mechanisms and targets between butyphthalide
and idebenone, and meanwhile the two drugs have
potential synergistic effect.

Hypoperfusion caused by vascular endothelial dysfunction
is the core mechanism of VD attack.'® EMPs include
phenotype CDI44+ and CD31+ which lead to vascular
endothelial injury and phenotype CD62E+ which
promote vascular endothelial repair, which are closely
related to vascular endothelial functions,20 and participate
in vascular endothelial function regulation.21-23 VEGF
plays an important regulatory role for proliferation
capacity of vascular endothelial cells and neovascu-
larisation. VEGF expression increases and participates
in endothelial repair and angiogenesis process. It has
been found in cell and animal experiments that
butylphthalide can increase the expression of growth
factor, vascular endothelial growth factor, vascular
endothelial growth factor receptor and vascular endo-
thelial growth factor, which can be used to treat VD and
promote angiogenesis. ET-1 is a vaso-excitor material
secreted by blood vessel endothelium. Its level rises
obviously in VD patients. This study showed CD31+,
CDI44+ and ET-1declined obviously in the observation
group, while CD62E+ and VEGF rose obviously,
indicating that butyphthalide regulates vascular endo-
thelial functions through regulating the expression of
EMPs, VEGF and ET-1. The combined use of buty-
phthalide and idebenone can significantly improve
vascular endothelial functions.

The clinical characteristics of VD are related to its
mechanism. The lesions of VD are mostly found in the
connective fibers from prefrontal cortex to basal ganglia
and the corresponding thalamocortical connective
fibers, so cognitive impairment, are characterised
by attention, information processing and executive
function. The damage of frontal-striatum circuit leads to
Parkinson-like symptoms such as slow movement, short
gait and dysarthria. Alzheimer's AD and VD overlap
greatly in neuropsychiatric characteristics in having
memory impairment, executive dysfunction and visual-
spatial dysfunction. However, many therapeutic studies
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have shown that VD is more difficult to treat than
Alzheimer's disease. Cholinesterase inhibitors have little
effect on VD. Butyphthalide can improve microcirculation
of cerebral ischemia zone, inhibit nerve cell apoptosis,
and promote the functions related to learning and
memory in the hippocampus and cortical area.

Some studies have shown that SHH/PTCH1 pathway
plays an important role in VD model, and butyphthalide
has protective effect on cognitive impairment induced
by chronic cerebral hypoperfusion. This mechanism is
related to ERS and SHH/PTCH1 pathway.24 With strong
anti-oxidation mechanism, idebenone can eliminate
reactive oxygen and reach the purpose of delaying or
stopping nerve cell degeneration. Idebenone also found
that in recent years an increasing number of VD patients
have been used to improve cognitive function.25 Both
can improve cognitive function, and the combined use of
the two has synergy or enhancement effect. After the
treatment of butyphthalide and idebenone, MMSE score
of observation group was significantly higher than that of
control group, while CDR score and ADL score were
significantly lower than those of control group. Besides,
the improvement effect of dementia symptom, cognitive
function, and activity of daily life was obvious. In the
treatment process, adverse agent reactions of both
groups were slight, indicating their safety. Future
prospective studies with larger sample sizes are needed
to validate this study.

CONCLUSION

The studied combination had a positive effect on VD treat-
ment.
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