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Abstract: Amnestic mild cognitive impairment (aMCI) represents the early stage of Alzheimer disease (AD). Early
diagnosis and treatment of aMCI is essential for preventing AD conversion. To investigate the effects of Di-Huang-YiZhi (DHYZ) formula in aMCI. We perform a prospective, open-label and parallel-control trial, with aniracetam treatment as a positive control. After randomization, patients in DHYZ group were administered with orally with DHYZ
decoction (75 ml each time, twice a day) in 12 months. Patients in aniracetam group received aniracetam tablet
(400 mg each time, three times a day). The efficacy outcome included score changes in mini-mental state examination (MMSE), Montreal cognitive assessment (MoCA), Alzheimer’s Disease Assessment Scale-Cognitive Subscale
(ADAS-Cog), the Barthel Index for activities of daily living (ADL) and Traditional Chinese medical (TCM) symptoms
before and after treatment. Patients showed significant improvement in scores in MMSE, MoCA, ADAS-Cog, ADL and
TCM (P<0.05) after treatment in both groups. Meanwhile, more obvious changes were obtained in patients with
TCM treatment than those with aniracetam treatment (P<0.05). Considering the primary outcome in TCM syndrome
score scale, there was a remarkable improvement on memory before and after treatment, while changes in score
were more obvious after DHYZ treatment compared to that after aniracetam treatment (P<0.05). Additionally, both
DHYZ and aniracetam treatment were safe and well-tolerated. The traditional medicine DHYZ formula is effective for
treating patients with aMCI and preventing AD conversion from MCI.
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Introduction
Mild cognitive impairment (MCI), which is characterized by deficit in memory or other cognitive domains under the condition of normal
daily functioning, can be defined as the transitional state between the normal aging and
dementia [1]. MCI can be roughly divided into
amnestic MCI (aMCI), multi-domain slightly
impaired MCI and single non-memory domain
MCI [2]. Although the concept and operational
definitions of MCI are still undefined and controversial, subjects with MCI are supposed to
be at high risk for dementia, especially with
aMCI [3]. Amnestic MCI with the main characteristic of reduced memory, especially as episodic memory is the most common type of MCI
and often represents the early stage of
Alzheimer’s disease (AD) [4]. According to previ-

ous statistical report, the annual AD conversion
rate from MCI subjects was 10-15%, whereas
this convention rate in normal elderly population was significantly less (1-2% annually) [5].
Thus early diagnosis and treatment for aMCI
have been considered important and necessary.
Diagnosis of aMCI mainly depends on various
neuropsychological scales and brain imaging
techniques nowadays. The treatment for aMCI
still focuses on delaying and preventing the
progress from aMCI to AD. Therefore, several
therapeutics for treating AD such as donepezil
has been applied for aMCI subjects. Previous
study suggested that improvements including
ADAS-cog total scores, tests of attention and
psychomotor speed, as well as PGA scores had
been obtained in more donepezil-treated
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Materials and methods
Study design

Figure 1. The flow
chart of patients
enrollment and
grouping.

patients with MCI than placebo-treated patients
[6], while other scholars indicate that oral AD
drugs such as donepezil hydrochloride do not
improve MCI [2]. Additionally, these cholinesterase inhibitors (ChEIs) always bring undesirable
events like diarrhea, depression, and nausea
[2]. So there is a need to explore other treatments with desired curative effects and fewer
side effects preventing AD conversion from
aMCI.
There is a long history for Traditional Chinese
Medicine (TCM) preventing and treating cognitive decline [7]. Recent pharmacological and
clinical studies confirmed that TCM could
improve memory function and slow down aging
with few side effects [8]. Di-Huang-Yi-Zhi
(DHYZ), a compound herbal preparation of
seven Chinese traditional herbs such as Shudi,
Yizhi, Ziheche, has been applied for neurological disorders for approximately 900 years in
China. The anti-senescence effects of DHYZ
including regulating cell cycle-related protein
expression in rats with early senile dementia
and preventing oxidative damage in the brain
tissue in a rat have been reported in several
animal studies [9]. In addition, our previous
clinical study concentrating on the effects of
DHYZ in patients with PDD demonstrated that
administration of DHYZ is safe and well-tolerated [10]. Therefore, we performed the present
study to explore the efficacy of DHZY on
patients with clinical diagnosis of aMCI, with
the aniracetam (a kind a nootropic agent widely
applied in patients with cognitive disorders [11,
12]) treatment as a positive control. We hope
our results would help to develop new strategies for treating aMCI as well as preventing AD.

3555

This prospective, open-label, randomized and
parallel-control study was performed at the
neurology department of LongHua Hospital
affiliated to Shanghai University of Traditional
Chinese Medicine from October 2012 to
October 2013, aiming to evaluate the efficacy
of Di-Huang-Yi-Zhi Formula for treating patients
with aMCI. Patients treating with aniracetam
were set as positive controls (Figure 1). The
Medical Ethics Committee of Longhua Hospital
affiliated to Shanghai University of Traditional
Chinese Medicine approved this study and written informed consent was obtained from all
participants after an adequate explanation for
the study purpose, procedures, possible risks
and discomforts.
Subjects
All subjects in our study were recruited from
individuals with subjective memory complaints
who wanted to visit a clinic at the neurology
department in our hospital. Clinical diagnosis
of aMCI was based on criteria establish by
Petersen (1999). To enroll, patients should: 1)
Age between 40 and 85 years; 2) Have subjective memory complaints confirmed by others; 3)
Have mini-Mental State Examination (MMSE)
score between 24 and 30, 17-item Hamilton
depression scale score≤12, and Hach inskiIs
chaemic Score (HIS)≤4; 4) Have sufficient ability on vision, hearing and mental state to complete the neuropsychiatric assessment; 5)
Have TCM syndromes with deficiency of kidney
essence and phlegm-stasis consulting “Guiding
principle of clinical research on new drugs of
traditional Chinese medicine (2002 edition)”
[13] and “Guiding principles of clinical research
on mild cognitive impairment (protocol)” established by Tian et al [14]. If patients have one of
the following exclusion criteria, they would be
free from this study: 1) Presence of dementia;
2) Presence of cerebrovascular disease; 3)
With depression or other psychiatric disorders
within the last two years following the description in Diagnostic and Statistical Manual of
Mental Disorders fourth edition (DSM-IV); 4)
With a history of alcoholism, or drug abuse, or
drug addiction within the preceding two years
based on the DSM-IV criteria; 5) With a history
of schizophrenia diagnosed by DSM-IV criteria;
6) Presence of other neuropsychological disor-
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ders other than cMCI that may affect cognitive
function; 7) Presence of hydrocephalus, cerebral tumor, progressive supranuclear palsy,
epilepsia, subdural hematomas, disseminated
sclerosis or other cerebral diseases.
Drugs
DHYZ formula contains a mixture of 15 g Shudi
(Radix RehmanniaePreparata), 3 g Ziheche
(Placenta Hominis), 15 g Danshen (Salviae
Miltiorrhizae Radix), 10 g Shichangpu (Rhizoma
Acorigraminei), 3 g Guijiajiao (Tortoise-shell
glue), 10 g Fushen (Indian Bread with Pine) and
10 g Yizhi (Alpiniaoxyphylla). This mixture was
processed into a decoction by the Pharmacy
of Longhua Hospital affiliated to Shanghai
University of Traditional Chinese Medicine
according to the Pharmacopoeia of the People’s
Republic of China, 2000 edition [15]. Aniracetam tablets were provided by Jin Cheng
Hai Si Pharmaceutical Co. Ltd (H20066667,
Jincheng, Shanxi, China).
Grouping and treatment
Eligible patients were randomly assigned to
either the Di-Huang-Yi-Zhi (DHYZ) group or aniracetam group at a ratio of 1:1. Randomization
was performed using a computer-generated
procedure. Patients in the DHYZ group were
administered orally with DHYZ decoction (75 ml
each time, twice a day). Patients in the aniracetam group received aniracetam tablet (two tablets each time, 200 mg/tablet, three times a
day). Patients were treated with DHYZ decoction or aniracetam for 12 months.
Outcomes measures
Patients from each group underwent neuropsychological assessments, syndrome differentiation and physical examination before and after
drug treatment.
No formal primary endpoint was predefined in
our study. The main efficacy outcomes were
evaluated through measurement of cognition,
behavior and global function by MMSE (Chinese) [16] and Montreal cognitive assessment
(MoCA) [17], Assessment Scale-Cognitive Subscale (ADAS-Cog) [18] and the activities of daily
living (ADL) scales [19].
Additionally, efficacy outcomes were also
assessed by TCM syndrome score scale, which
was established by the Guideline Principle of
Clinical Study on TCM new drug for dementia
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and the Guiding principles of clinical research
on mild cognitive impairment (protocol), for systemic manifestations, tongues and pulses
before and after treatment. Based on the
depiction of TCM syndrome score scale in our
previous paper [10], two items including “Dry
eye and throat” and “Paraphronia” belonging to
secondary outcomes were deleted, since they
were unrelated with the TCM syndrome of “deficiency of kidney essence and phlegm-stasis”.
Drug safety was assessed on the basis of regular physical examination for body temperature,
respiratory rate, pulse and blood pressure; routine tests for blood, urine and stool; Hepatic
and renal functions detection for blood urea
nitrogen and creatinine as well as electrocardiogram before and after treatment in both
groups.
Statistical analysis
In our study, data were presented as mean ±
standard deviation (SD) or number (n). The TCM
syndrome scores for patients with aMCI were
determined by two independent expert TCM
physicians in our hospital and both of them
were blind to our study design and grouping. If
they had any discrepancies, scores were determined by the third TCM physician in our hospital. Demographic data between two groups
were compared using independent sample
t-tests (continuous variables) or chi-square test
(categorical variables). For efficacy, paired
t-tests and independent sample t-tests were
used for intra-group and inter-group comparisons, respectively. All statistical analyses were
performed using the SPSS 19.0 software
(SPSS, Chicago, IL, USA). P<0.05 was considered statistically significant.
Results
Subjects characteristics
Total of 100 patients with clinical diagnosis of
aMCI were included in this trial: 50 patients in
the aniracetam group and 50 patients in the
DHYZ group. The aniracetam group consisted
of 26 males and 24 females, with the average
age of 67.81±5.63 years (age range 56-80
years). The DHYZ group included 23 males and
27 females, with the average age of 69.50±
4.96 years (age range 59-78 years). As shown
in Table 1, no significant differences were
observed between these two groups in terms of
Int J Clin Exp Med 2017;10(2):3554-3560
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Table 1. Comparison of basic information and clinical features between aniracetam and DHYZ group
Basic information and clinical features
Sex
Age (years)
BMI (kg/m2)
Smoking

Males
Females

Presence
Absence
Presence
Absence

Diabetes

Aniracetam (n=50)
26 (52%)
24 (48%)
67.81±5.63
25.62±3.21
16 (32%)
34 (68%)
11 (22%)
39 (78%)

DHYZ (n=50)
23 (46%)
27 (54%)
69.50±4.96
27.53±5.26
19 (38%)
31 (62%)
8 (16%)
42 (84%)

P
0.548
0.724
0.676
0.529
0.444

Notes: Data were presented as mean ± standard deviation (S.D.) or n (%). DYZH: Di-Huang-Yi-Zhi. BMI: Body mass index.

Table 2. Changes in MMSE, MOCA, ADAS-Cog and ADL scores before and after treatment
Neuropsychological scales
MMSE
MoCA
ADAS-Cog
ADL

Aniracetam (n=50)
Before
After
24.82±1.69
25.01±1.53*
22.84±1.47
23.78±1.76*
20.14±3.36
17.06±2.08*
24.06±3.11
22.88±2.01*

DHYZ (n=50)
Before
After
24.70±1.78
25.72±1.68*,#
23.18±1.66
24.66±1.93*,#
20.06±3.18
17.18±2.33*,#
23.88±3.09
21.74±2.17*,#

Notes: Data were presented as mean±standard deviation (S.D.). *P<0.05, compare with before treatment; #P<0.05, compared with aniracetam group. MMSE: Mini-mental state examination; MOCA: Montreal cognitive assessment; ADAS-Cog:
Alzheimer’s Disease Assessment Scale-Cognitive Subscale; ADL: activity of daily living; DHYZ: Di-Huang-Yi-Zhi.

Table 3. Changes in TCM symptom scores before and after treatment
TCM syndrome scores
Total
Primary syndrome
Memory decline
Secondary syndrome
Slow response
Soreness and weakness of waist and knees
Dizziness and tinnitus
Anorexia and dull stomach
Less sleep and dreaminess

Aniracetam (n=50)
Before
After
11.93±2.18
9.90±2.87*

DHYZ (n=50)
Before
After
12.32±2.38 7.39±2.16*,#

3.08±0.86

2.32±0.63*

3.12±1.02

1.72±0.87*,#

1.72±1.11
2.24±0.97
1.72±1.08
1.56±1.03
1.80±1.03

1.04±0.86*
2.04±0.53
1.48±1.03
1.44±1.05
1.62±1.05

1.68±1.03
2.30±1.03
1.78±1.02
1.54±1.01
1.88±1.01

1.06±0.98*
1.38±0.66*,#
0.80±0.93*,#
1.48±1.03
0.96±0.73*,#

Notes: Data were presented as mean±standard deviation (S.D.). *P<0.05, compare with before treatment; #P<0.05, compared with aniracetam group. DHYZ: Di-Huang-Yi-Zhi.

sex, age, BMI, presence of smoking and diabetes, as well as the scores of MMSE, MoCA,
ADAS-Cog, ADL or TCM before treatment
(P>0.05).
Efficacy outcomes
Scores of several neuropsychological scales
including MMSE, MoCA, ADAS-Cog and ADL
before and after treatment were presented in
Table 2. Patients with aMCI showed significant
improvement in terms of MMSE, MoCA, ADAS3557

Cog and ADL sores after both aniracetam and
DHYZ treatment when compared to that before
(P<0.05). Moreover, there were no statistical
differences for these scale scores before treatment between aniracetam and DHYZ group,
while more obvious changes in scores were
observed in patients after DHYZ treatment (aniracetam vs DHYZ: 25.01±1.53 vs 25.72±1.68
in MMSE score; 23.78±1.76 vs 24.66±1.93 in
MoCA score; 17.06±2.08 vs 17.18±2.33 in
ADAS-Cog score; 22.88±2.01 vs 21.74±2.17 in
ADL score; P<0.05). These results indicated
Int J Clin Exp Med 2017;10(2):3554-3560
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Table 4. Comparison of vital signs between aniracetam and DHYZ group
Parameters

Aniracetam (n=50)

DHYZ (n=50)

Before

After

Before

After

Body temperature (°C)

36.55±0.24

36.68±0.35

35.58±0.19

35.78±0.22

Respiratory rate (breaths/min)

18.12±0.56

17.38±0.89

19.11±0.32

19.03±0.28

Pulse (beats/min)

80.37±2.68

78.24±3.44

77.35±4.21

78.21±5.05

Blood pressure (mmHg)

128.23±10.33/82.03±7.27 122.45±12.12/78.04±6.26 135.16±13.48/78.02±8.34 130.08±9.25/76.22±6.35

Blood urea nitrogen level
(mmol/L)

5.26±0.15

4.83±0.26

6.02±0.27

8.89±0.33

Blood creatinine level (μmol/L)

77.43±5.24

72.26±4.14

80.16±6.28

82.24±7.34

Notes: Data were presented as mean±standard deviation (S.D.). DYZH: Di-Huang-Yi-Zhi.

that DHYZ seemed more effective for cognitive
improvement in patients with aMCI than
aniracetam.
There was significant improvement of TCM syndrome scores in both DHYZ and aniracetam
group after treatment (Table 3). As displayed in
Table 3, no obvious difference of TCM syndrome scores including total score, primary
and secondary syndrome scores were found
between two groups before treatment, while
patients treating with DHYZ had more remarkable improvement on total TCM syndrome
score than those with aniracetam (7.39±2.16
vs 9.90±2.87, P<0.05). In addition, for the primary syndrome of memory decline, both treatments could decrease the score, while score
after treatment was dramatically lower in DHYZ
group than that in aniracetam group (1.72±0.87
vs 2.32±0.63, P<0.05). Furthermore, for several secondary syndromes including soreness
and weakness of waist and knees, dizziness
and tinnitus and less sleep and dreaminess,
more obvious changes of scores were observed
in DHYZ group (P<0.05).
Safety outcomes
There were no significant changes in body temperature, respiratory rate, pulse and blood
pressure, blood, urine and stool laboratory
test, blood urea nitrogen and creatinine level
as well as electrocardiogram in patients with
aMCI before and after treatment in both groups
(Table 4). These treatments were safe and welltolerated for patients.
Discussion
Early diagnosis and treatment of aMCI are helpful to prevent AD conversion from MCI. Effective
therapeutics for treating patients with aMCI
has been investigated in a number of studies.
We preformed the present study to explore the
effects of DHYZ, a compound herbal prepara3558

tion of Chinese traditional herbs, on patients
with aMCI. Following the results in our study,
patients with both treatments achieved significant improvement in MMSE, MoCA, ADAS-Cog,
ADL as well as TCM syndrome scores compared
to that before treatment. Additionally, DHYZ
treatment seemed more effective in patients
with aMCI. The beneficial effects obtained from
TCM treatment included improvements on
memory, global function as well as several clinical manifestations. Additionally, DHYZ therapeutics for treating patients with aMCI is safe
and well-tolerated, based on our results and
our previous description.
The main feature of aMCI is reduced memory.
Considering the changes in primary syndrome
of “Memory decline” in TCM syndrome score,
patients with DHYZ treatment had an obvious
improvement in memory, and changes in score
were more significant than those with aniracetam treatment. The main bioactive substances
from DHYZ formula for restoring memory and
improving cognitive function are Shichangpu,
DanshenandYizhi and their beneficial effects
on patients with aMCI are supposed to be related to the improvement of cholinergic system in
the central nervous system. Previous studies
indicated that Shichangpu had a neuroprotective effects on the central acetylcholine system, which can improve the ability of learning
and memory in several model rats with neuronal and cognitive impairment [20, 21].
Meanwhile, Yizhi and its extracts such as sesquiterpenoids can suppress the activity of
acetylcholinesterase [22, 23]. Additionally,
Danshen a bioactive constituent in many other
Chinese herbal remedies can improve the cognitive function via inhibiting the acetylcholinesterase activity [24, 25]. However, whether the
beneficial effects of DHYZ on patients with
Cmci are attributed to the regulatory effects on
cholinergic system should be explored in further study.
Int J Clin Exp Med 2017;10(2):3554-3560
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Previous studies based on the TCM diagnostic
criteria for MCI have found that the TCM pathological features of aMCI are described as kidney essence deficiency and phlegm and blood
stasis. In TCM, kidney is supposed to play a
vital role for the brain running normally and the
energy from the kidney named as kidney
essence can produce marrows such as cerebral marrow and bone marrow. A classical work
of Chinese Medicine “Huang Di Nei Jing” said,
“The brain is the sea of marrow” and “kidney
stores essence to generate marrow”. So the
cerebral marrow generated from bone marrow
is very important to maintain the normal physiological function of brain. The insufficient kidney essence directly reduces the generation of
cerebral marrow, leading to various pathological conditions including diminished responsiveness. Meanwhile, phlegm is considered another cause for all prolonged diseases in TCM.
Following the doctrines in TCM, phlegm-dampness and turbidity can obstruct the apertures,
and then lead to a turbidity of the sea of marrow. Then the nourishment for the spirit of brain
loses, finally resulting in a damaged intelligence
as well as a poor memory. DHYZ formula consisting of seven herbs was created in the early
1990s based on the abundant academic experience of the old Chinese medicine. This formula is established using tonifying kidney and generating cerebral marrow as a principle, which is
supposed to regulate the spirit and improve
memory. As show in present study,
However, there were several limitations in our
study. Firstly, since the pathological mechanism of aMCI is complicated and the TCM syndromes are also various, analyses for TCM syndromes in our study were insufficient. Secondly,
there were no confirmed operational definitions
of MCI. The improvements in memory, cognition, global function as well as clinical manifestation were only assessed by several neuropsychological scales and TCM syndrome score
scales, further study with these scales combined with brain imaging is needed. Although
our study should be faced with these limitations, it still provided a novel insight and a safe
therapy in treating aMCI and preventing AD conversion from MCI.
In summary, our results showed that DHYZ
therapy could significantly improve the memory
as well as other cognitive function in patients
with aMCI meanwhile the underlying mechanism may be associated with the improvement
3559

of cholinergic system in the central nervous
system in patients with aMCI. However, considering the limitations existed in our study, further study with more comprehensive analysis in
TCM syndrome and more reasonable assessment methods is still needed.
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