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Abstract: Objective: This study aimd to determine the effect of butylphthalide combined with Naofukang on cogni-
tive function and serum neurotrophic factor level in patients with vascular dementia. Methods: A total of 172 pa-
tients with vascular dementia were randomly enrolled and equally divided into an observation group and a control 
group. Patients in the control group received Naofukang orally besides routine treatment, while the observation 
group was treated with Butylphthalide Soft Capsules in addition to Naofukang for 12 weeks. Simple Mental State 
Examination (MMSE) and Clinical Dementia Degree Scale (CDR) were used to assess cognitive function. Activity of 
Daily Life Scale (ADL) and Barthel Index were used to evaluate the self-care ability of patients. Adverse drug reac-
tions were recorded while serum neurotrophic factor (BDNF) level was detected by ELISA. Results: The therapeutic 
effect of the observation group (86.05%) was significantly higher than that of the control group (70.93%) (P<0.05). 
MMSE and CDR scores showed no significant difference between two groups before treatment (P>0.05). After 
treatment, the MMSE score in observation group was significantly increased and the CDR score was statistically 
reduced compared to those in the control group (P<0.05). In addition, MMSE scores were significantly elevated 
and CDR scores were markedly decreased after treatment (P<0.05). Butylphthalide combined with Naofukang sig-
nificantly improved the Barthel index score, whereas it markedly decreased the ADL score compared to single use 
of Naofukang (P<0.05). After treatment, serum BDNF level was significantly increased in both groups and it was 
further up regulated in the observation group compared to control group (P<0.05). Adverse reaction rates showed 
no significant difference between the two groups (P>0.05). Conclusion: Butylphthalide combined with Naofukang 
can improve cognitive function and patients’ self-care ability, which maybe implicated to the changes in BDNF levels.
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Introduction

Vascular dementia (VaD) is caused by brain 
damage owing to cerebral hypoperfusion and 
lesions such as multiple stroke or chronic ce- 
rebral ischemia [1-3]. Cognitive dysfunction is 
an important clinical symptom of VaD patients. 
The patients frequently present with dysfunc-
tion of language, memory, orientation, beha- 
vior and so on, which seriously affects cogni- 
tive function, social activities and quality of  
life. The disease even causes great psychologi-
cal pressure and economic burden to patients 
and their families [4]. VaD is one of the impor-

tant types of Alzheimer’s related diseases. In 
recent years, as the aging population increas-
es, the prevalence of VaD is rising rapidly. The 
incidence of VaD in males is clearly higher  
than that in females [5]. At present, the treat-
ment of VaD mostly depends on drug inter- 
vention, but the clinical effects vary in multi- 
ple types of medicine. Therefore, how to effec-
tively improve the cognitive impairment and 
patient’s quality life remains to be settled [6].

Butylphthalide is a new kind of lipid-soluble 
drug, which can directly exert anti-cerebral is- 
chemia functions and protect neurons against 
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injury through the blood-brain barrier [7, 8]. 
Therefore, in 2002, butylphthalide was official- 
ly approved by China’s Food and Drug Admi- 
nistration as a new drug for the treatment of 
acute ischemic stroke. Many animal experi-
ments and pharmacodynamic studies have 
confirmed that butylphthalide has protective 
effects on nerve cells, and its structure as well 
as clinical safety has been determined [9, 10]. 
Naofukang, also known as piracetam, is a cy- 
clic derivative of alpha-aminolevulinic acid. It 
has the function of activating, protecting and 
repairing neuronss and can be used for the 
treatment of memory impairment and cognitive 
dysfunction caused by cerebrovascular diseas-
es, brain trauma and various toxic encephalop-
athy [11, 12]. This study explored the thera- 
peutic effect of Butylphthalide combined with 
Naofukang on VaD and analyzed their effects 
on brain-derived neurotrophic factor (BDNF), 
which is expected to provide ideas and evi-
dence for the clinical treatment of VaD.

Materials and methods

General information

A total of 172 patients with VaD from June  
2017 to June 2018 were enrolled. The diagno-
sis was performed according to the diagnostic 
criteria of VaD based on American Psychiatric 
Association’s Diagnostic and Statistical Man- 
ual for Psychiatry (DSMIV) 5th edition.

Inclusion criteria [13]: 1) patients diagnosed 
with ischemic stroke previously by brain CT or/
or MRI; 2) patients with dementia occurring 
within 3 months after stroke and lasting for 
more than 6 months; 3) Hachonski ischemic 
score ≥7; 4) MMSE score was between 12-23 
points. Exclusion criteria: 1) patients with se- 
vere heart, liver, kidney dysfunction or hema- 
tological diseases, malignant tumors and ca- 
chexia; 2) patients with other nervous system 
diseases or psychiatric diseases, depression, 
etc.; 3) patients with dementia before stroke; 4) 
patients who have incomplete clinical data, or 
took drugs which affected cognitive function 
recently, or stopped treatment due to intoler-
ance or severe adverse reactions of drugs in 
this study. The study was approved by the Eth- 
ics Committee of Zhoushan Second People’s 
Hospital. All participants were aware of the  
contents of this study and signed the informed 
consent. The 172 patients were randomly and 

equally assigned into a control group and an 
observation group by a double blind method.

Therapeutic methods

Patients from both groups received basic  
treatment such as routine control of blood 
pressure, blood sugar, blood lipids, anticoagu-
lation, regulation of cerebral circulation and 
brain metabolism. The control group was given 
Naofukang (piracetam tablet, Tianjin Jinshi 
Pharmaceutical Co., Ltd., the Chinese medi- 
cine standard H12020667, specifications: 0.4 
g*100 tablets), orally 0.8 g/3 times/d, along 
with the routine treatment. The observation 
group received Butylphthalide Soft Capsules 
(Enbipu, produced by Enbipu Pharmaceuti- 
cal Co., Ltd. of Stone Pharmaceutical Group, 
the Chinese medicine standard H20050299, 
specifications: 0.1 g*24 capsules) orally 0.2 
g/3 times/d for 12 weeks.

Observation Indicators

Cognitive function was assessed by MMSE and 
CDR: Among them, the MMSE scale includes 
30 questions with a total score of 30. If the 
score is lower than 23, a cognitive impairment 
is implicated. The score is negatively corre- 
lated to the severity of cognitive impairment. 
CDR scale mainly includes memory, orienta-
tion, judgment and question-solving ability, 
work and social communication ability, family 
life and personal hobbies, and self-care ability 
for an independent life. Each aspect is as- 
sessed by five grades from harmlessness to 
severe damage. However, the scores of each 
aspect are not superimposed. Instead, the six 
aspects are assessed as a total score. The 
comprehensive results are expressed as 0,  
0.5, 1, 2 and 3 points. A higher score indicates 
more serious cognitive dysfunction.

The ADL and Barthel index were used to asse- 
ss the self-care ability of the patients: Among 
them, there are 14 items in the ADL scale, 
including self-care, exercise, housework and 
communication. The total score ranges from  
14 to 56, and the lowest is 14, which indica- 
tes completely normal. When the ADL score is 
more than 14, it denotes that there are differ-
ent degrees of functional decline. The critical 
value is 20. A high score suggests poor prog- 
nosis. The Barthel index has 10 items, includ-
ing eating, bathing, decorating, dressing, defe-
cation control, toilet use, bed and chair trans-
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fer, walking and stairs up and down. A full score 
of 100 means that patients have good activi-
ties of daily life, while a score below 60 indi-
cates that patients have moderate to severe 
dysfunction of activities and need care from 
others in daily life.

Detection of the expression of serum neuro-
trophic factors: In a fasting state, 5 mL of 
venous blood was extracted into sodium eth- 
ylene-diamine-tetra-acetate (EDTA) anticoagu-
lant tubes, and centrifuged at 3000 rpm for 15 
min. The plasma was separated and stored at 
-70°C for further experiments. BDNF level was 
detected by ELISA according to the instruct- 
ions of serum BDNF ELISA kit provided by RD 
Company. Briefly, 50 μl of standard was used  
to establish a standard curve. A 50 μl sample 
was added to 96-well plates and then 50 μl 
enzyme labeling reagent was added followed  
by addition of 50 μl of developer A, and subse-
quent addition of 50 μl of developer B. After 
that, the reaction was stopped by adding 50  
μl of stop solution. The blank value was set to 
zero and the absorbance value (OD value) at 
450 nm was detected by a microplate reader.

Incidence of adverse reactions: Adverse re- 
actions during medication were recorded, and 
the changes of vital signs such as height, 
weight, blood pressure, heart rate and liver  
and kidney function were monitored.

Statistical analysis

The data were input into SPSS 15.0 for result 
analysis and statistical processing. The count-
ing data were displayed as mean ± standard 
deviation. The comparison between the two 
groups and the comparison before and after 
treatment were analyzed by t-test. The mea-
surement data were displayed as percentage 
or number of cases, and the comparison bet- 
ween the two groups was analyzed by chi-
square test. P<0.05 indicates a significant 
difference.

Result

Basic characteristics of participants

The control group consisted of 44 males and 
42 females, aged 55-74 years (average age: 
62.58+4.73), and disease course ranged from 
7 to 23 months (average: 5.36+4.08 mon- 
ths). The observation group included 43 males 
and 43 females, aged 57-75 years (average: 
63.42±4.88) with a course of disease of 7-25 
months (average: 16.14±4.72 months). Gene- 
ral data were comparable and no significant  
difference was found between the two groups 
(P>0.05).

Therapeutic effect comparison

The control group had a total effective rate of 
70.93% and the observation group had an 
effective rate of 86.05% with a significant dif-
ference between them (P<0.05) (Figure 1).

Comparison of cognitive function scores

There was no significant difference of MMSE 
and CDR scores between the two groups be- 
fore treatment (P>0.05). However, after treat-
ment, MMSE scores were significantly increa- 
sed and CDR scores were markedly reduced, 
compared to those before treatment. Addition- 
ally, MMSE scores was significantly increased 
in the observation group, with a decreased 
CDR score, compared to those in the control 
group (P<0.05) (Figure 2) (Table 1).

Comparison of self-care ability scores

ADL score and Barthel index showed no signifi-
cant difference before treatment in the two 
groups (P>0.05). After treatment, ADL score 
was significantly reduced and Barthel index 
was markedly increased compared to those 

Figure 1. Comparison of efficiency.
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before treatment. ADL score declined and 
Barthek index rose in the observation group 
compared to those in control group (P<0.05) 
(Figure 3) (Table 1).

Comparison of the expression level of serum 
BDNF

Serum BDNF expression showed no difference 
before treatment in the two groups (P>0.05). 
After treatment, BDNF level was increased sig-

nificantly in the observation group compared  
to that in control group (P<0.05) (Table 1).

Analysis of adverse reactions of two groups of 
patients

No serious adverse reactions were found in 
either group and the vital signs were stable  
during treatment. Also no abnormalities were 
observed in electrocardiogram, routine blood 
work and urine results, and liver and kidney 
function tests. There were 2 cases with nau-
sea, 1 with dizziness and 1 with psychiatric 
symptoms in the control group, and the total 
incidence of adverse reactions was 4.65% 
(4/86). There were 3 cases of nausea, 1 with 
rash and 1 with psychiatric symptoms in the 
observation group with an adverse reactions 
rate of 5.81% (5/86). No significant difference 
was found regarding adverse reactions in the 
two groups (P>0.05).

Discussion

VaD is a cognitive impairment syndrome caus- 
ed by cerebrovascular disease. Its incidence is 
second only to Alzheimer disease (AD) [14, 15]. 
The pathogenesis of VaD is complex. At pres-
ent, it is clinically believed that the pathophy- 
siological basis of VaD is the impairment of 
brain tissue structure, the toxicity of excitatory 
amino acids and oxidative stress caused by 
decreased brain perfusion, abnormal neurotr- 
ansmitters and brain metabolic rate [16, 17]. 
VaD patients are accompanied by hyperten-
sion, stroke, transient cerebral ischemia and 
other cerebrovascular diseases. They have 
been in a state of cerebral ischemia and hy- 
poxia for a long time. Therefore, improving ce- 
rebral ischemia and hypoxia is the key for the 
treatment of VaD [18]. Based on the above 
theoretical basis, the two drugs, Butylphthalide 
and Naofukang, have been selected and ex- 
plored for their therapeutic effects on VaD.

The active ingredient of butylphthalide is syn-
thetic racemate d1-3-n-butylphthalide. It is a 
new type of drug for stroke therapy and can 
effectively reduce the damage of cerebral is- 
chemia [19, 20]. Basic research has found th- 
at butylphthalide can effectively block multiple 
pathological links of ischemic brain injury, im- 
prove cerebral microcirculation, increase blood 
flow, relieve microvascular spasm, inhibit pla- 
telet aggregation, improve cerebral ischemia 

Figure 2. Comparison of MMSE (A) and CDR (B) 
scores before and after treatment in two groups. *, 
compared to before treatment, P<0.05. #, compared 
to observation group, P<0.05.
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and hypoxia, and limit the area of cerebral 
infarction [9, 21]. Animal experimental studies 

have shown that butylphthalide can reduce the 
production of free radicals and increase the  
levels of nitric oxide (NO) and prostacyclin in 
vascular endothelium. It contributes to alleviat-
ing brain edema and secondary inflammatory 
response, inhibiting neuronal apoptosis and 
protecting neurons in rats with cerebral isch-
emia and hypoxia [22, 23]. It has been demon-
strated that butylphthalide can alleviate VaD 
induced by chronic cerebral ischemia in a rat 
model of cerebral ischemia, the mechanism of 
which is believed to activate Akt/Nrf2 signaling 
pathway and inhibit the cascade reaction of 
neuronal apoptosis [24]. It has been found that 
butylphthalide can enhance cerebral hemody-
namics in rats with chronic cerebral insuffici- 
ency, and at the same time, improve memory 
deficits in rats [21]. Several clinical trials have 
confirmed that butylphthalide exhibited good 
therapeutic effect on ischemic stroke [25, 26]. 
A study with rat models found that Naofukang 
could increase the content of monoamine neu-
rotransmitters in the hippocampus, improve 
energy metabolism in the brain, reduce brain 
injury and improve learning and memory ability 
[27, 28]. In addition, Naofukang can also inhi- 
bit platelet aggregation, alleviate the spasm 
caused by vascular metabolism, restore the 
blood supply of cerebral ischemia area, and 
improve the state of cerebral ischemia and 
hypoxia [28].

In this study, we found that the combined appli-
cation of butylphthalide and Naofukang had a 
better therapeutic effect on VaD (86.05%) than 
single use of Naofukang (70.93%). In addition, 
MMSE and CDR scales were used to evaluate 
the cognitive function of patients. It was found 
that the cognitive function of patients after tr- 
eatment with both therapeutic strategies was 
significantly improved, but the effect of the 
combination of butylphthalide and Naofukang 

Table 1. Comparison of the levels of serum BDNF expression between two groups before and after 
treatment

Group n
MMSE score Barthel index BDNF level

Before  
treatment

After  
treatment

Before  
treatment

After  
treatment

Before  
treatment

After  
treatment

Control 86 12.37±2.61 19.35±2.72* 34.67±3.85 61.07±4.28* 3.14±2.06 3.86±2.54*

Observation 86 12.64±2.80 23.54±2.88* 35.29±3.32 78.93±4.56* 3.01±2.27 4.69±2.49*

t 0.654 9.809 1.131 26.484 2.042 0.043
P 0.514 <0.001 0.260 <0.001 4.624 <0.001
Compared with before treatment, *P<0.05.

Figure 3. Comparison of ADL score (A) and Barthel 
index (B). *, compared to before treatment, P<0.05. 
#, compared to observation group, P<0.05.
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was significantly better than that of Naofukang 
alone. The ADL scale and Barthel index were 
used to evaluate life quality and found impro- 
vement it life quality after treatment. Of note, 
Butylphthalide combined with Naofukang sh- 
owed significantly higher life quality than that 
treated with Naofukang singly. Further analysis 
of the adverse reactions of the two methods 
showed that there were no serious adverse 
reactions of the two methods. Our results con-
firm that both Butylphthalide and Naofukang 
have better therapeutic effect on VaD, and can 
improve the cognitive function and patients’  
life quality, but the combination regime sug-
gests favorable therapeutic effects.

BDNF is abundantly expressed in the hippo-
campus and involves in the growth, develop-
ment, differentiation and repair of neurons dur-
ing the development of the central nervous 
system. BDNF is shown to be closely associat-
ed with cognitive functions such as learning 
and memory. Previous study established a VaD 
rat model and treated them with butylphtha- 
lide. The results showed that butylphthalide 
could reduce the cerebral ischemia injury in  
the VaD rat model, as well as improve learning 
and memory ability [29]. At the same time, it 
was found that butylphthalide could enhance 
the expression of BDNF in hippocampus. BD- 
NF level in peripheral blood is positively corre-
lated with the level of BDNF in brain. We found 
that BDNF level was significantly increased 
after treatment, especially in the observation 
group, indicating that Butylphthalide combined 
with Naofukang can significantly increase the 
expression of BDNF, which may play a protec-
tive role in neurons and improve cognitive 
function.

Conclusion

In conclusion, Butylphthalide combined with 
Naofukang can improve the cognitive function 
and self-care ability of patients, which may be 
related to the changes of BDNF level.
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