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Abstract: Objective: To investigate the pharmacological effects of nimodipine (Nim) plus donepezil (Don) in treating
senile dementia (SD). Methods: 125 SD patients were randomly divided into control group (treated with single Nim)
and combination group (treated with Nim plus Don). The scores of Mini Mental State Examination (MMSE), Hasega-
wa Dementia Scale (HDS) and activities of daily living (ADL) were observed before and after treatment. The Clinical
Dementia Rating (CDR) and Global Deterioration Scale (GDS) were applied to assess the SD degree before and after
treatment. The adverse reactions in two groups were observed. Results: The effective rate in combination group was
90.48%, which significantly higher than 67.74% in control group (P < 0.05). Before treatment, there was no signifi-
cant difference of MMSE, HDS or AD score between two groups (P > 0.05), but after treatment the scores of MMSE,
HDS and ADL in combination group were significantly higher than control group (P < 0.05). Before treatment, there
was no significant difference of CDR and GDS score between two groups (P > 0.05), but after treatment, the scores
of CDR and GDS in two groups were decreased, and those in combination were significantly lower than control group
(P < 0.05). During the observation period, no serious adverse reaction occurred in both 2 groups. Conclusions: The
combination of Nim and Don are safe in treating SD, and the effects are more obvious than single Nim treatment.
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Introduction affects cerebral cortical cholinergic neurotrans-
mitters and causes dysfunctions [8]. Vascular
dementia is the persisting advanced neural
dysfunction caused by cerebrovascular diseas-
es. Nimodipine (Nim) belongs to the calcium
antagonist, with obvious roles of expanding
cerebral blood vessels and protecting brain
cells. Donepezil (Don) belongs to the acetylcho-
linesterase inhibitor, and can reversibly inhibit
the acetylcholinesterase-caused acid hydroly-
sis of acetylcholine, thus increasing the content
of acetylcholine at the receptor sites [9, 10].

Along with social progress, improvements of
life quality and life expectancy, the incidence of
senile dementia (SD) is also increased year by
year. Vascular dementia and Alzheimer’s dis-
ease are two common types of SD, which not
only seriously affect the life qualities of older
persons, but also bring heavy mental and eco-
nomic burdens to society and patient’s family
[1-3]. Clinical manifestations of SD are mainly
progressive cognitive disorder, disorders in
memory, comprehension and calculation, and

comprehensive loss of other daily living activi-
ties [4, 5]. There is no clinical developed drug
that could cure SD currently [6], and the current
drugs for SD can only slow disease process [7].
Alzheimer’s disease is caused by the significant
reduction of choline acetyltransferase and ace-
tylcholine in patients’ brain tissues, which thus

Nim and Don have certain roles in improving
brain functions, but the combination of Nim and
Don in treating SD still lacks large-scale clinical
trial. The objective of this study is to observe
the clinical pharmacological effects of Nim plus
Don in treating SD, thus providing reference for
clinical treatment of SD.
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Table 1. General information of patients

Japan; 30 mg daily, divided into three

times) plus Don (Aricept tablets; Bayer
HealthCare Co., Ltd., Beijing, China; 10 mg

Index Combination  Control group
group (n = 63) (n=62)

Age (year) 73+4.1 73+5.6
Female (n, %) 25, 39.7% 24, 38.7%
Body weight (kg) 68.4+115 69.1+13.3
Height (cm) 172 +4.9 171+ 3.1
Systolic pressure (mmHg) 137 + 21 134 + 14
Education level (n, %)

Under junior high school 28, 44.4% 27,43.5%

Senior high school 23, 36.5% 23, 37.1%

College 12, 19.1% 12,19.4%
Occupation (n, %)

Farmer 24, 38.1% 22,35.5%

Worker 22, 34.9% 23, 37.1%

Intellectual 17, 27.0% 17, 27.4%
Dementia type (n, %)

Vascular dementia 24, 38.1% 22,35.5%

Alzheimer’s disease 41, 65.1% 38, 61.3%

daily). The control group was only adminis-
trated with Nim tablets, with dosage and
administration method the same as com-
bination group. The treatment period was
12 months. Two groups were performed
with symptomatic treatment throughout
the treatment period, and other appropri-
ate symptomatic treatments using anti-
platelet drug, hypoglycemic agent, antihy-
pertensive drug, etc. was administered
depending on patient’s symptoms. No
other nootropic drug was used during the
observation period. Before treatment, the
blood routine and liver and kidney func-
tions of patients included were tested, and
close attentions were paid towards various
adverse reactions associated with the
observation period.

Materials and methods
General information of patients

125 SD patients admitted into the department
of Neurology, the Second Affiliated Hospital of
Zhengzhou University from December 2010 to
December 2013 were enrolled in this study.
There were 77 males and 48 females, aged
65-78 years. Among the patients, 46 patients
had vascular dementia, while the other 79
patients had Alzheimer’'s dementia. The inclu-
sion criteria were as follows: patients met the
diagnostic criteria of SD, with Mini Mental State
Examination (MMSE) scores between 4.5 to 22
points. The exclusion criteria were as follows:
severe liver and kidney dysfunctions, heart fail-
ure, severe neurological deficit, could not com-
plete trial-related assessment and determina-
tion. The enrolled patients were randomly
divided into the combination group (63 cases)
and control group (62 cases). The two groups
showed no significant difference in age, gender,
and disease types (P > 0.05) (Table 1). This
study was approved by the Ethics Committee of
Second Affiliated Hospital of Zhengzhou
University. Written informed consent was
obtained from all participants.

Treatment methods

The combination group was orally administrat-
ed with Nim (tablets, Eisai Co., Ltd., Tokyo,
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Outcome measurement

The changes of MMSE, Hasegawa Dementia
Scale (HDS) and activities of daily living (ADL)
were observed before and after treatment. The
Clinical Dementia Rating (CDR) and Global
Deterioration Scale (GDS) were applied to
assess the SD degree before and after treat-
ment. CDR was used to assess the patient’s
judgment and problem solving skills. The sum
of 6 skills scores was the total score. Based on
the assessment results, five levels (0, 0.5, 1, 2
and 3 points) was used to represent normal,
questionable, mild, medium and severe SD.
GDS was used to assess the SD degree, focus-
ing on patient’s social life and personal self-
care abilities.

The treatment effects of the 2 groups were
evaluated by MMSE score, among which “nota-
ble” referred to MMSE score increased by 5
points or more after treatment than before,
“improved” referred to MMSE score increased
by more than 2 points while less than 5 points
after treatment than before, and “invalid”
referred to MMSE score increased less than 2
points after treatment than before.

Statistical analysis

The statistical analysis was carried out using
SPSS17.0 software (SPSS Inc., Chicago, IL,
USA). The numeration data were analyzed using
chi-square test. The clinical efficacies with
ranking treatment were processed with rank
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Table 2. Comparison of clinical efficacy between 2 groups

Comparison of MMSE, HDS and
ADL between the 2 groups

Group n Notable Improved Invalid Effective rate

Combination 63 41 (65.1%) 16 (25.4%) 6 (9.5%) 57 (90.48%) The cognition, life skills and
Control 62 24 (38.7%) 18 (29.0%) 20 (32.3%) 40 (67.74%) other living aspects before and
u/x2 U=4.205 X2=4.286 treatment in two groups were
P <0.05 <0.05 compared. Before treatment,

Table 3. Comparison of MMSE, HDS and ADL between 2 groups

there was no significant differ-
ence in above indexes between
2 groups. After treatment, the
scores of MMSE, HDS and ADL

Control Combination ) o -
Group (n = 62) (n = 63) P in combination group were sig-
MMSE Before treatment 1521 +251 14.92+1.56 >0.05 nificantly higher than control
group (P < 0.05) (Table 3).
After treatment 21.11+3.62 26.71+2.63 <0.05
HDS Before treatment  14.02 +2.53 15.21+2.73 > 0.05 Comparison of CDR and GDS
After treatment  21.52 +2.35 26.67 +3.54 <0.05 between 2 groups
ADL Before treatment 36.29 £+ 3.88 35.10+4.22 >0.05
Before treatment, there was no
After treatment 4892 +5.33 7490+5.24 <0.05

significant difference of CDR

MMSE: Mini Mental State Examination, HDS: Hasegawa Dementia Scale, ADL:

activities of daily living

Table 4. Comparison of CDR and GDS between 2 groups

and GDS score between two
groups (P > 0.05). After treat-
ment, the scores of CDR and
GDS in two groups were

decreased, and those in combi-

CDR score GDS score nation group were significantly
Group n Before After Before After lower than control group (P <
treatment treatment treatment treatment

0.05) (Table 4).

Combination 63 2.29+0.12 1.85+0.29 5.20+0.15 4.89+0.25

Adverse reaction

Control 62 2.32+0.42 2.10+0.19 5.19+0.59 5.08 +0.49
P >0.05 <0.05 >0.05 <0.05 During the observation period,
CDR: Clinical Dementia Rating, GDS: Global Deterioration Scale. no serious adverse reaction
occurred in both 2 groups.
sum test, and the data with significance were Discussion

performed with chi-square test towards clinical
total efficiency. The measurement data were
analyzed using t test. P < 0.05 was considered
as statistically significant.

Results

Comparison of clinical efficacy between 2
groups

As shown in Table 2, there were 41 (65.1%)
notable cases, 16 (25.4%) improved cases and
6 (9.5%) invalid cases in combination group,
and 24 (38.7%) notable cases, 18 (29.0%)
improved cases and 20 (32.3%) invalid cases in
control group. There was significant difference
between two groups (P < 0.05). The effective
rate in combination group was 90.48%, which
was significantly higher than 67.74% in control
group (P < 0.05).
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As mankind is gradually entering aging society,
the incidences of more and more age-related
diseases are significantly increased, exhibiting
the developing trend towards younger and
younger patients. SD is a common disease
affecting elderly patients. It not only severely
leads to the decreasing of life quality, but also
increases mental burdens and life pressures to
the family, community and patients them-
selves, thus severely damaging patients’ family
happiness [11]. Presently, there is no funda-
mentally effective drug towards SD, and the
clinical treatment mainly uses traditional
Chinese medicine, anti-cholinesterase drugs
and symptomatic therapy to slow the progres-
sion of SD, ensure patients’ life quality and
delay the degree of SD [12, 13]. Because the
etiology and pathogenesis of SD are not fully
understood, medication is mainly used in clini-
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cal treatment [14]. The more commonly used
clinical drugs such as cholinesterase inhibitors
can improve the transferring of cholinergic neu-
rotransmitters, thereby improving the cognitive
abilities of patients and maintaining their nor-
mal behaviors and ADL [15, 16]. On the other
hand, these drugs can improve the utilization
rate of glucose in brain tissues, thus improving
the patients’ brain neuron functions and learn-
ing, attention and memory abilities [17, 18].

Nim is a calcium channel blocker, and can pen-
etrate blood-brain barrier and enter brain blood
vessels and nerve cells, thus dilating the brain
blood vessels and playing its effects [19, 20].
Don is a new highly selective reversible inhibi-
tor of acetylcholinesterase. Through inhibiting
the hydrolysis of acetylcholine neurotransmit-
ter, it increases the concentration of acetylcho-
line among synaptic clefts, enhances choliner-
gic functions, thereby improving cognitive
functions in patients [21].

This study assesses the abilities of patients’
daily behaviors from many aspects, and
observes the combined effects of Nim and Don
in treating SD. Several rating scales are used to
evaluate the treatment efficacies, among which
MMSE is mainly used to assess patients’ such
abilities as orientation, calculation, attention,
memory, language and visual space after treat-
ment. HDS is mainly used to understand the
improvements of cognitive functions, and ADL
is mainly used to assess the impacts on
patients’ ADL and associated improvements.
The other two indicators, CRG and GDS, are
mainly used to assess patients’ thinking, judg-
ment, problem-solving skills and the degrees of
SD. The results suggest that, Nim plus Don can
obtain satisfactory results in treating SD. The
effective rate in combination is 90.48%, signifi-
cantly higher than control group (67.74%). At
the same time, after treatment the scores of
MMSE, HDS and ADL in combination group are
significantly higher than those of the control
group. This indicates that, all indicators, cogni-
tive function and ADL in combination group
were better improved than control group, and
Nim plus Don can better improve patients’ ADL.
After treatment the scores of CDR and GDS in
combination group are significantly decreased,
and the declining amplitude is significantly
higher than control group, indicating that after
treatment the SD degree in combination group
is significantly lower than control group, and
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patients’ judgment is significantly better than
control group. This confirms that Nim plus Don
can obtain satisfactory therapeutic effects in
treating SD, and can delay the progression of
SD, improve the memory and cognitive ability
and life quality for elderly SD patients, thus
reducing life and mental burdens of patients’
family.

In this study, no serious adverse event occurs
in both 2 groups. Combined with most current
clinical reports [22, 23], the adverse reactions
of Nim are mainly headache, facial flushing and
other mild symptoms, while those of Don are
mainly gastrointestinal reactions. The combina-
tion of Nim and Don are safe in treating SD, and
the effects are more obvious than single Nim
treatment.
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