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Abstract: Objective: To evaluate the feasibility and safety of using kidney tonifying granules plus western medi-
cine for treating cognitive impairment and depression caused by cerebral small vessel disease (CSVD). Methods: 
Participants were 76 outpatients and inpatients with cognitive impairment caused by CSVD treated in Neurology 
Department of the Eighth People’s Hospital of Shanghai during the time between February, 2015 and March, 2016. 
They were divided by random number table into two groups: the observation group and control group, each con-
sisting of 38 patients. Both of the two groups received corresponding antihypertensive, hypoglycemic antihyper-
lipidemic and antithrombotic therapies and other basic treatments. Meanwhile, the observation group was given 
kidney tonifying granules plus nimodipine while the control group was given placebo plus nimodipine. Both of their 
treatment courses were 24 weeks. Mini-Mental State Examination (MMSE), Montreal Cognitive Assessment (MoCA) 
and Self-Rating Depression Scale (SDS) scores and adverse drug reactions (ADR) scores of the two groups were 
compared. Results: Differences of baseline data of the two groups were of no statistical significance (P=0.429, 
P=0.612, P=0.823). At the 12th week, MMSE and MoCA scores of the two groups were obviously elevated compared 
with pre-therapy data (P=0.002, P=0.007, P=0.000, P=0.003). The observation group’s scores went higher than 
the control group’s (P=0.010, P=0.014). At the 24th week, those scores of the former group went much higher than 
that of the latter as well as that of themselves before taking the therapies (P=0.000, P=0.015, P=0.000, P=0.011). 
At the 12th week, the two groups’ SDS score declined distinctly than their pre-therapy data (P=0.000, P=0.005) 
while the observation group’s SDS score was even lower than the control group (P=0.008). At the 24th week, the 
observation group’s SDS score went much lower than that of the control group as well as that of themselves before 
taking these therapies (both P=0.000). ADR rates of the two groups were respectively 23.68% and 18.42%, the dif-
ference of which was of no statistical significance (P=0.685). Conclusion: Kidney tonifying granules could help treat 
cognitive impairment and depression caused by CSVD. It is relatively safe and worth wide application.
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Introduction

Cerebral small vessel disease (CSVD) refers to 
a syndrome of strokes, cognitive emotions and 
overall dysfunctions (like voiding dysfunction, 
dysphoria and gait difficulty) caused by cere-
bral small vessel diseases. Jia et al. analyzed 
cases in the past 20 years and found out that 
CSVD accounted for 25%-50% of clinical 
strokes [1]. Vascular cognitive impairment 
caused by CSVD looks like normal aging as it is 
hard to discover and develops slowly. Thus, it is 
usually neglected by patients and patients’ 
families. However, once it develops to vascular 
dementia, it is irreversible [2]. CSVD, on the 
other hand, is closely related to depression. Its 

pathogenesis might be associated with small 
vessel disease’s damage on cortex-striatum - 
pallidum thalamocortical circuit [3]. Vascular 
depression not only slows down patients’ neu-
ral functional recovery, pulls down patients’ 
quality of life but probably also increase cere-
brovascular diseases’ disability rate, fatality 
rate and incidence rate of cognitive damage. To 
date, pathogenesis of CSVD is yet completely 
clear. For CSVD, there are mostly anti-dementia 
drugs and symptomatic treatments. There’re no 
drugs specifically for it yet [4].

In recent years, there’s an increasing amount of 
reports on Chinese medicines’ effect on elevat-
ing cerebra metabolism and neurotransmitter 
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levels, improving antioxidant capacity of cere-
bral tissue and slowing hippocampal neurons’ 
aging. Chinese medicines for dispersing of 
blood stasis and meridian regulations have 
special effect on treating cerebrovascular dis-
eases such as cerebral infarction and cerebral 
hemorrhage. Xu et al., through CT cerebral per-
fusion imaging, discovered that blood stasis 
dispersing and meridian regulating soup was 
effective for neurological recovery of patients 
with acute cerebral infarction [5]. Experimental 
research also found that kidney tonifying soup 
could help improve rat’s neurologic impairment 
[6]. Its pathogenesis might be accelerating 
VEGF expression inside ischemia cerebral cor-
tex, thereby stimulating endogenous vascular 
generation. However, there’re few reports on 
treatment of kidney tonifying granules on cogni-
tive impairment and depression caused by 
CSVD. In this study, according to theory of tradi-
tional Chinese medicine on vascular cognitive 
impairment and depression, based on the 
pathology of such disease’s blood stasis and 
obstructing the collaterals, we used kidney 
tonifying granules in addition to normal west-
ern medicine treatment, in hope of providing 
new direction and method for CSVD treatment 
by traditional Chinese medicines.

Clinical data

General data

Objects of this study were 76 outpatients and 
inpatients with cognitive impairment caused by 
CSVD treated in Neurology Department of the 
Eighth People’s Hospital of Shanghai during the 
time between February, 2015 and March, 
2016. Reference of western medicine diagnos-
tic criteria were Rock-wood’s diagnostic stan-
dard for vascular cognitive impairment and 
experts’ consensus on diagnosis of CSVD pub-
lished on Chinese Journal of Internal Medicine 
2013 while reference of Chinese medicine 
diagnostic criteria were Criteria of Diagnosis, 
Treatment and Effects of Traditional Chinese 
Medicines on Diseases and Symptoms [7]. This 
research has been approved by the Ethics 
Committee of The Eighth People’s Hospital of 
Shanghai.

Inclusion criteria: (1) In consistence with diag-
nostic criteria both by Chinese and Western 
medicine. (2) Montreal Cognitive Assessment 
(MoCA), scores <26. Add 1 score if the patient 
was educated for less than 12 years. Mini-

Mental State Examination (MMSE), scores <23. 
If the patient received higher education, then 
scores ≤26. (3) Aged 45-80. (4) All the patients 
and their families were informed and consent-
ed and signed informed consent.

Exclusion criteria: (1) Patients with stroke 
records, and brain MRI test showed large area 
of infarction and bleeding; (2) Patients with 
intracranial space-occupying lesion and rapid 
progression of encephalatrophy; (3) Patients 
with severe speech, visual or hearing or spiri-
tual disorder that affects cognitive test; (4) 
patients with severe heart, liver, kidney and 
Endocrine system and hematopoietic system 
diseases.

Methods

The observation group was given kidney tonify-
ing granules (containing crude drugs: cistanche 
20 g, lumbricus 12 g, the root of red-rooted sal-
via 10 g, radix curcumae 10 g, bitter cardamom 
12 g) 1 packet/day + nimodipine (made by 
Huanan Pharmacy Co., Ltd.) 100 mg/day; and 
corresponding antihypertensive, hypoglycemic 
antihyperlipidemic and antithrombotic thera-
pies and other basic treatments, whereas the 
control group was given placebo granules 1 
packet/day + nimodipine 100 mg/day and cor-
responding antihypertensive, hypoglycemic an- 
tihyperlipidemic and antithrombotic therapies 
and other basic treatments. Treatment courses 
of the two groups were 24 weeks. Granules 
were provided by Tianjiang Pharmacy Co., Ltd.

Observation indicators

All the objects were required to accept outpa-
tient follow up 1 time at the 12th and the 24th 
week. Follow ups included assessment ques-
tionnaire and oral inquiry of any clinical events 
or adverse drug reactions. 1) Cognitive function 
evaluation: 2 trained experienced professional 
clinical doctors testing the objects’ mental 
health, in quiet environment at the same day, 
with the same MMSE and MoCA and standard-
ized words. 2) Self-Rating Depression Scale 
(SDS) evaluation: SDS consisted of 20 items. 
Each item scaled 1-4 scores. Depression norm 
score in China is (41.88±10.57), and 53 is the 
threshold; 53-62 mild depression; 63-72 mod-
erate depression and ≥73 severe depressions 
[8]. 3) Any adverse drug reactions (ADRs) like 
dizziness, headache, drowsiness, nausea and 
vomiting, thirsty and constipation.
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Statistical methods

All the clinical data collected in this research 
were entered into Excel database and analyzed 
by two professional medical statistical resear- 
chers independently with SPSS 21.0. Education 
levels of the two independent samples were 
examined by Mann-Whitney U. Measurement 
data was examined by t and expressed by mean 
± standard deviation (

_
x±sd) if it conformed to 

normal distribution while enumeration data 
was examined by chi-square test and expressed 
by rate (%). P≤0.05 means the differences were 
of statistical significance.

Results

General data

There were 82 objects in the study in total and 
6 left, respectively 3 in each group. Objects fil-
tered by inclusion and exclusion criteria were 
randomly divided into two groups, the observa-

age; 18 of them graduated from junior high 
school and technical secondary school, 13 
from high school and vocational school and 7 
from university and higher education institutes. 
Differences of baseline data of the two groups 
were of no statistical significance (P=0.429, 
P=0.612, P=0.823). See Table 1.

Cognitive function

Before taking the therapies, differences of 
MMSE and MoCA scores of the two groups 
were of no statistical significance (P=0.812, 
P=0.912) while at the 12th week, these scores 
went distinctly higher than before (P=0.002, 
P=0.007, P=0.000, P=0.003) and the observa-
tion group’s scores were higher than those of 
the control group (P=0.010, P=0.014). At the 
24th week, the observation group’s MMSE and 
MoCA scores went much higher than their pre-
therapy data as well as those of the control 
group (P=0.000, P=0.015, P=0.000, P=0.011). 
See Tables 2 and 3.

Table 1. General data of the two groups
Group Observation group Control group t P
Case 38 38
Gender
    Male/Female 22/16 20/18 0.623 0.429
Average age (years) 68.52±8.12 69.13±8.45 0.246 0.612
Education level 0.711 0.823
    Junior secondary and technical secondary education 19 18
    High school and higher vocational education 11 13
    University degree or above 8 7

Table 2. MMSE score comparison of the two groups at different time (
_
x

±sd, score)
Group Case Pre-therapy Therapy 12th Therapy 24th

Observation group 38 18.912±4.067 23.113±2.575*,# 23.651±2.278*,#

Control group 38 19.012±3.782 21.282±2.661* 21.271±1.355*

Note: MMSE, Mini-Mental State Examination; compared with pre-therapy data, *P<0.05; 
compared with the control group, #P<0.05.

Table 3. MoCA score comparison of the two groups at different time (
_
x

±sd, score)
Group Case Pre-therapy Therapy 12th Therapy 24th

Observation group 38 15.481±4.141 19.931±3.863*,# 20.442±1.233*,#

Control group 38 15.632±3.391 17.214±3.355* 17.163±1.960*

Note: MoCA, Montreal Cognitive Assessment; compared with pre-therapy data, *P<0.05; 
compared with the control group, #P<0.05.

tion group and control 
group. Each group con-
sisted of 38 objects. In 
the observation group, 
there were 22 males 
and 16 females, aged 
45-76, (68.52±8.12) 
year of age; 19 of them 
graduated from junior 
high school and techni-
cal secondary school, 
11 from high school and 
vocational school and 8 
from university and high-
er education institutes. 
In the control group, 
there were 20 males, 18 
females, aged 46-78, 
(69.13±8.45) year of 
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Depressed mood

Before taking the therapies, differences of SDS 
scores of the two groups were of no statistical 
significance (P=0.889); at the 12th week, SDS 
scores of the two groups prominently declined 
(P=0.000, P=0.005) and the observation group 
scored lower than the control group (P=0.008). 
At the 24th week, the observation group’s 
scores went much lower than its pre-therapy 
data as well as that of the control group (both 
P=0.000). See Table 4.

Adverse drug reactions

ADR rates of the two groups were respectively 
23.68% and 18.42%, difference of which was 
of no statistical significance (P=0.685). See 
Table 5. ADRs were relatively mild and obvious-
ly relieved after symptomatic treatment. 
Patients could continue their participation in 
the research.

Discussion

Western medicine treatment for cognitive and 
mental impairment caused by CSVD mainly 
depends on cholinesterase inhibitors and 
memantine. However, in an overall view, its 
effect on improving clinical symptoms and 
CSVD and patients’ quality of life is limited. 
There are also some side effects [9]. In recent 
years, Chinese medicine’s diagnostic philoso-
phy of treatment based on syndrome differen-

impairment more accurately. According to 
results of this study, at the 12th week, MMSE 
and MoCA scores of the two groups were obvi-
ously elevated compared with pre-therapy data 
(P=0.002, P=0.007, P=0.000, P=0.003). The 
observation group’s scores went higher than 
the control group’s (P=0.010, P=0.014). At the 
24th week, those scores of the former group 
went much higher than that of the latter as well 
as that of themselves before taking the thera-
pies (P=0.000, P=0.015, P=0.000, P=0.011). 
The results suggested that kidney tonifying 
granules were effective at improving CSVD 
patients’ cognitive functions. CSVD falls in the 
scope of “Apoplexy” in Chinese medicine and 
cognitive dysfunction falls in “dementia”. 
Cerebral small vessels are like “collaterals”, the 
middle and lower structure of “meridian chan-
nels” in collateral disease theory in Chinese 
medicine. Collateral diseases are characterized 
by “easily cause stasis and obstruction”, “easy 
to get in hard to get out” and “easy to form” 
which are like clinical symptoms of cognitive 
impairment caused by CSVD such as it’s being 
hard to discover, long progression and hard to 
cure.

In Chinese medicine concept, cognitive impair-
ment and vascular depression caused by CSVD 
have associations with blood stasis. If blood 
stasis happens in brain collateral channels, qi-
blood circulation will be obstructed, organiza-
tions losing nourishments and brain activities 

Table 4. SDS score comparison of the two groups at different time (
_
x±sd, 

score)
Group Case Pre-therapy Therapy 12th Therapy 24th

Observation group 38 57.962±13.480 46.851±12.432*,# 39.673±9.682*,#

Control group 38 58.354±13.257 52.786±9.645* 55.452±11.188*

Note: SDS, Self-Rating Depression Scale; compared with pre-therapy data, *P<0.05; com-
pared with the control group, #P<0.05.

Table 5. ADR comparison of the two groups (n, %)
Group Observation group Control group χ2 P
Case 38 38
Dizziness and headache 2 1
Drowsiness 2 1
Nausea and vomiting 2 3
Dry mouth and constipation 3 2
Total incidence 9 (23.68) 7 (18.42) 0.046 0.685
Note: ADR, adverse drug reaction.

tiation, together with 
its small side effects, 
makes it a distinctly 
good option for treat-
ing vascular dementia.

MMSE and MoCA used 
in this study are inter-
nationally acknowled- 
ged cognitive function 
assessments and are 
the two that are mostly 
widely used in clinical 
application [10]. MM- 
SE is appropriate for 
moderate patients whi- 
le MoCA is more sensi-
tive to test of mild cog-
nitive impairment pa- 
tients. Using both of 
the two can evaluate 
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disabled [11]. Treatment by Chinese medicine 
always clings to the principle of dispersing 
blood stasis and dredging collaterals, together 
with the adoption of tonifying qi, clearing wind 
and detoxifying. Prescription in this study con-
tains cistanche, lumbricus, and the root of red-
rooted salvia, radix curcumae and bitter carda-
mom. Cistanche, as the monarch drug in this 
prescription, has the effect of nourishing 
essence and blood, tonifying kidney yang and 
essence and invigorating the brain. Its effective 
constituent, phenylethanoid glycosides, is a 
strong antioxidant [12]. Researches have prov-
en that, phenylethanoid glycosides can remark-
ably improve cognitive function of vascular 
dementia patients, decrease dementia degree 
and improve patients’ capability of managing 
daily life [13, 14]. The rest drugs of the prescrip-
tion, (lumbricus, the root of red-rooted salvia, 
radix curcumae and bitter cardamom) are min-
isterial drugs. Lumbricus can disperse liver 
wind, clear and activate the channels and col-
laterals. The root of red-rooted salvia helps pro-
moting blood circulation to remove blood stasis 
and accelerate tissue regeneration; bitter car-
damom resolving phlegm, removing blood sta-
sis and calming heart for resuscitation; radix 
curcumae promoting qi circulation, removing 
obstruction in the collateral and cooling blood 
and remove stasis. Modern researches show 
that lumbricus extractives help adjusting bal-
ance of prostacyclin and thromboxane and 
inhibiting production of endothelin, increasing 
plasma NO concentration, facilitating angiecta-
sis and reducing blood resistance and increas-
ing cerebral microcirculation blood flow [15]. 
The effective constituent of the root of red-root-
ed salvia, tanshinone-II, can boost generation 
of endothelial cells and dilation of blood ves-
sels and induce angiogenesis; decrease 
expression of βamyloid peptide and thereby 
relieve damage of brain cells [16]. According to 
modern medical research findings, bitter carda-
mom is effective at protecting the neuron and 
could be used for treating Alzheimer Disease 
and other mental retardation. It has the effect 
of antioxidant, anti-aging, and reducing excit-
atory toxicity on neurocytes [17, 18].

At the 12th week of the therapy, the two groups’ 
SDS score declined distinctly than their pre-
therapy data (P=0.000, P=0.005) while the 
observation group’s SDS score was even lower 
than the control group (P=0.008). At the 24th 

week, the observation group’s SDS score went 
much lower than that of the control group as 
well as its pre-treatment value (both P=0.000). 
The results show that kidney tonifying granules 
are effective for relieving depression and 
improving quality of life. Modern pharmacologi-
cal studies found out that radix curcumae has 
anti-depression effect [19]. Though its patho-
genesis is not clear yet, it is related to inhibiting 
cerebral monoamine oxidase, raising amount 
of monamine transmitter like cerebral 5- 
hydroxytryptamine. All the drugs in this pre-
scription coordinates complementarily and 
effectively to tonify kidney and spleen, nourish 
blood and essence, relieve uneasiness funda-
mentally and promote blood circulation to 
remove blood stasis and obstructions and 
mentally resuscitate palliatively. Reijmer et al. 
found out that vascular dementia patients, if 
take kidney tonifying granules, show obvious 
improvements on cognitive function [20]. The 
pathogenesis might be adjusting level of insu-
lin-like growth factor-1, accelerating endothelial 
cells to release NO and bringing down endothe-
lin-1 level, to enhance neuron metabolism and 
restore cognitive function. In this study, ADR 
rates of the observation group and control 
group were respectively 23.68% and 18.42%, 
difference of which was of no statistical signifi-
cance (P=0.685). Since there’s no withdrawal 
of treatment due to severe adverse drug reac-
tion, the granules’ clinical application is safe. 
The drawback is that the sample was small. If 
there’s bigger sample and longer observation 
on cognitive function alterations after drug 
withdrawal like 18, 24 months even 3 years, 
the finding would be more significant.

In conclusion, kidney tonifying granules can 
help improve cognitive impairment and depres-
sion caused by CSVD. It is safe and worth wide 
clinical application.

Acknowledgements 

This work was supported by Integrated Chinese 
and Western Medicine Project in Shanghai 
General Hospitals for the Clinical Study of 
Combination of Traditional Chinese and 
Western Medicine in the Treatment of Cerebral 
Small Vascular Disease (ZHYY-ZXYJHZX-2016).

Disclosure of conflict of interest 

None.



Kidney tonifying granules on cognitive impairment and depression caused by CSVD

4155 Int J Clin Exp Med 2018;11(4):4150-4155

Address correspondence to: Limei Cao, Department 
of Neurology, The Eighth People’s Hospital of 
Shanghai, No.8 Caobao Road, Xuhui District, 
Shanghai City 200235, China. Tel: +86-021-
34284588-5051; E-mail: caolimei231@126.com

References

[1] Wei J, Zhang Y, Zhang HQ, Zhou LY and Dong T. 
Electrophysiological studies of treatment with 
reversible acetylcholinesterase inhibitor in 
cognitive impairment caused by cerebral small 
vessel disease. Chinese Journal of Neuroim-
munology and Neurology 2016; 23: 34-37.

[2] Li HH. A study on the functional network of the 
cognitive dysfunction of cerebrovascular dis-
eases with the help of chemical stasis tongluo 
drug. Guangzhou University of Chinese Medi-
cine 2016.

[3] Wardlaw JW, Doubal FN, Valdes-Hernandez M, 
Wang X, Chappell FM, Shuler, Armitage PA, 
Carpenter TC, Dennis MS. Blood-brain barrier 
permeability and long-term clinical and imag-
ing outcomes in cerebral small vessel disease. 
Stroke 2013; 44: 525-527.

[4] Ni CY and Wang F. Research progress of drug 
treatment of cerebral small vascular disease. 
Journal of Bengbu Medical College 2016; 41: 
279-281.

[5] Xu J. The effect of oxiracetam on the cognitive 
function of vascular dementia rats and its role 
in PI3K/Akt signal transduction pathway. 
Guangzhou University of Chinese Medicine 
2016.

[6] Issac TG, Chandra SR, Rajeswaran J, Christo-
pher R and Philip M. Demographic features 
and neuropsychological correlates in a cohort 
of 200 patients with vascular cognitive decline 
due to cerebral small vessel disease. Indian J 
Psychol Med 2016; 38: 127-132.

[7] Zheng HW. Study on microglia cell polarization 
and white matter injury in hippocampal area of 
rats with vascular cognitive dysfunction. Study 
on microglia cell polarization and white matter 
injury in hippocampal area of rats with vascu-
lar cognitive dysfunction. The Second Military 
Medical University 2016.

[8] Varghese V, Chandra SR, Christopher R, 
Rajeswaran J, Prasad C, Subasree R and Issac 
TG. Factors determining cognitive dysfunction 
in cerebral small vessel disease. Indian J Psy-
chol Med 2016; 38: 56-61.

[9] Shi YF. The clinical effect of nimodipine com-
bined with ginkgo leaf in the treatment of cog-
nitive dysfunction caused by cerebrovascular 
diseases. Modern Diagnosis & Treatment 
2017; 28: 54-55.

[10] Ogata J, Yamanishi H and Ishibashi-Ueda H. 
Cerebral small vessel disease: the pathologi-
cal features of cerebral amyloid angiopathy. 
Brain Nerve 2013; 65: 879-885.

[11] Craggs LJ, Hagel C and Kuhlenbaeumer G. 
Quantitative vascular pathology and phenotyp-
ing familial and sporadic cerebral small vessel 
diseases. Brain Pathol 2013; 23: 547-557.

[12] Wardlaw JM, Smith EE, Biessels GJ, Cordonnier 
C, Fazekas F, Frayne R, Lindley RI, O’Brien JT, 
Barkhof F, Benavente OR, Black SE, Brayne C, 
Breteler M, Chabriat H, Decarli C, de Leeuw FE, 
Doubal F, Duering M, Fox NC, Greenberg S, 
Hachinski V, Kilimann I, Mok V, Oostenbrugge 
Rv, Pantoni L, Speck O, Stephan BC, Teipel S, 
Viswanathan A, Werring D, Chen C, Smith C, 
van Buchem M, Norrving B, Gorelick PB and 
Dichgans M. Neuroimaging standards for re-
search into small vessel disease and its contri-
bution to ageing and neurodegeneration. Lan-
cet Neurol 2013; 12: 822-838.

[13] Wang TS. Clinical study on the treatment of 
vascular dementia due to stagnation of blood 
stasis syndrome. Modern Journal of Integrated 
Traditional Chinese and Western Medicine 
2016; 25: 316-317, 342.

[14] Ihara M. Management of cerebral small vessel 
disease for the diagnosis and treatment of de-
mentia. Brain Nerve 2013; 65: 801-809.

[15] Han M and Han PX. The effect of donepezil 
combined with nimotop in the treatment of 
cognitive dysfunction caused by cerebrovascu-
lar diseases. Chinese Journal of Gerontology 
2017; 37: 1125-1127.

[16] Jellinger KA. Pathology and pathogenesis of 
Vwular cognitive impairment-A critical update. 
Front Aging Neuresci 2013; 21: 17-19.

[17] Braun H and Schreiber S. Microbleeds in cere-
bral small vessel disease. Lancet Neurol 2013; 
12: 735-736.

[18] Makin SD, Turpin S, Dennis MS and Wardlaw 
JM. Cognitive impairment after lacunar stroke: 
systematic review and meta-analysis of inci-
dence, prevalence and comparison with other 
stroke subtypes. J Neural Neuresurg Psychia-
try 2013; 84: 893-900.

[19] Esiri MM, Joachim C, Sloan C, Christie S, Aga-
cinski G, Bridges LR, Wilcock GK and Smith 
AD. Cerebral subcortieal small vessel disease 
in subjects with pathologically confirmed Al-
zheimer Aisease: a clinicopathoiogic study in 
the Oxford project to investigate memory and 
ageing (OPTIMA). Alzheimer Dis Assoc Disord 
2014; 28: 30-35.

[20] Reijmer YD, Leemans A, Caeyenberghs K, Her-
inga SM, Koek HL and Biessels GJ. Disruption 
of cerebral networks and cognitive impairment 
in Alzheimer Disease. Neurology 2013; 80: 
1370-1377.


