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Abstract

Objective: To explore the effects of Dangqi Yishen Capsule (Dangi Capsule for
Tonifying Kidney) on blood lipid levels and hemorheological indicators of
hyperlipidemia patients. Methods: A total of 96 patients with hyperlipidemia
were randomly divided into the control group and observation group of 48
cases respectively. The control group was given by simvastatin in oral admin-
istration of 10 mg half an hour after dinner, once a day, while the observation
group based on the treatment of the control group, was orally given Danshen
Yishen Capsule of three capsules each time, three times a day. The treatment
of both groups lasted for two months. Then the comparison focused on blood
lipid levels, hemorheological indicators, and adverse reactions between both
groups before and after the treatment. Results: There was no significant dif-
ference in blood lipid levels and hemorheological indicators between both
groups before the treatment (2 > 0.05). The symptoms of both groups were
significantly improved after the treatment, and the difference before and after
the treatment was statistically significant (P < 0.05), and the difference be-
tween both groups was also statistically significant (P < 0.05). There was no
significant difference in the incidence rate of adverse reactions between both
groups (P> 0.05). Conclusion: Danqi Yishen Capsule has a significant value
in clinical applications, which can optimize clinical efficacy, improve blood
lipid levels and hemorheological indicators of hyperlipidemia patients, as well
as reduce the probability of adverse reactions in patients.
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1. Introduction

Hyperlipidemia is a disease that the blood lipid level elevates due to abnormal li-
pid metabolism, often accompanied by hemorheological changes, which is an
independent risk factor for atherosclerosis and especially one of the most com-
mon precipitating factors for coronary heart disease and cerebrovascular diseas-
es [1]. Characterized by latency and slow progress, long-term hyperlipidemia
can cause vascular endothelium dysfunction and lumen narrowing, which can
affect blood flow and oxygen supply of local tissues, and finally lead to poor
prognosis [2]. In clinical practice, medications such as statins are often applied
for hyperlipidemia by lowering the blood lipid level, but it is easy to relapse after
drug withdrawal and to induce toxic or side effects as gastrointestinal reactions
[3]. In recent years, the author has applied Dangqi Yishen Capsule on 48 cases of
hyperlipidemia with a satisfactory curative effect. The research is reported as

follows.

2. Materials and Methods

2.1. Introduction

A total of 100 cases were collected from patients complicated with hyperlipide-
mia and vascular disorders who had been admitted to the Department of Endo-
crinology of Shanxi Hospital of Traditional Chinese Medicine from July 2016 to
July 2018. All the patients were randomly divided into control group and obser-
vation group of 50 cases respectively. A total of 96 patients successfully com-
pleted the research with the loss to follow-up of two cases in each group. The
control group included 30 male patients and 18 female patients aged 56.61 +
5.42 on average, with the average course of disease of 15.78 + 4.75 years. There
were 29 male patients and 19 female patients aged 58.16 + 5.78 on average, with
the average course of disease of 15.20 * 5.32 years in the observation group.
There was no statistical difference in the baseline data above (P > 0.05), and the
research had been approved by the ethics committee.

2.2. Inclusion Criteria

The subjects met the diagnostic criteria of hyperlipidemia in 2016 Chinese
Guideline for the Management of Dyslipidemia in Adults [4]. Besides, they also
conformed the diagnostic criteria of the pattern of qi deficiency and blood stasis
in Guiding Principles for Clinical Research on Novel Chinese Materia Medica,
which is manifested as shortage of qi, laziness to speak, limb weakness and
numbness, sense of ant’s marching on the skin, tingling sensation at the tip of
fingers, pale tongue with thin and white coating, thready and weak pulse, as well
as skin ecchymosis or petechiae [5]. Those symptoms above showed in 96 cases,

and there was no significant difference in the conditions between both groups.

2.3. Exclusion Criteria

Those conditions had been excluded from the research, including severe liver
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and kidney diseases, systematic infection as well as drug allergy; severe mental
illness and cognitive disorders; pregnancy and lactation; failure in efficacy or
safety evaluation due to incomplete date resulting from patients’ refusal to con-

tinue the treatment or non-cooperation, and a few cases of loss to follow-up.

2.4. Therapeutic Methods

Patients in both groups were required to quit smoking and alcohol as well as
keep a strict control in diet and exercise. The oral administration of 20 mg sim-
vastatin tablets (Specification: 10 mg; Manufacturer: Beijing Front Pharmaceuti-
cal Co., Ltd.; SFDA approval No. H20030028) was given to the control group in
the evening for 8 weeks straight. The observation group was additionally given
Dangi Yishen Capsule (Specification: 0.5 g x 40 capsules per box; Shanxi Hos-
pital of Traditional Chinese Medicine; Approval No. AZ20080218) orally of four

capsules each time, three times a day for 8 weeks straight.

2.5. Observation Index

1) Based on the laboratory examination, a series of indicators of blood lipid
and hemorheology before and after the treatment was compared in both groups,
including triglyceride (TG), total cholesterol (TC), low density lipoprotein cho-
lesterol (LDL-C), high density lipoprotein cholesterol (HDL-C), high-shear
whole blood viscosity, low-shear whole blood viscosity, plasma viscosity, fibri-
nogen, etc.

2) There was a set of criteria for evaluating therapeutic effects [6]. After the
treatment, the effective results showed when the level of TC, TG and LDL-C de-
creased more than 20%, 40% and 30% respectively while the level of HDL-C in-
creased more than 0.26 mmol; the symptom improvement could be seen when
the level of TC, TG and LDL-C decreased at the range of 10% to 20%, 20% to
40% and 15% to 30% respectively while the level of HDL-C increased at the
range of 0.01 to 0.26 mmol; the treatment was invalid when the changes of TC,

TG, LDL-C and HDL-C failed to meet the criteria above.

Total effective rate = (effective case + improved case)/total case x 100%.

3) The adverse reactions during the treatment of both groups were recorded,

such as dry mouth, diarrhea, myalgia, abdominal distension, etc.

2.6. Statistical Analysis

The statistical software SPSS 19.0 was adopted to conduct data analysis and
processing. The numeration data was represented by percentage (%) and ana-
lyzed by chi-square test, and the measurement data was represented by mean +
standard deviation (X £s). The independent sample t-test was applied for in-
tergroup comparison, and the paired sample t-test was used for intragroup
comparison, and P-value higher than 0.05 (P < 0.05) indicates that the difference

was statistically significant.
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3. Results
3.1. Laboratory Test Results

There was no significant difference in the levels of blood lipid and hemorheology
between both groups before the treatment (P > 0.05). After the treatment, the
levels of blood lipid and hemorheology in the observation group were signifi-

cantly lower than those in the control group, and the difference between both
groups had a statistical significance (P < 0.05), as Tables 1-4 shows as follows.

3.2. Comparisons of Clinical Efficacy

After the treatment, the total effective rate of the observation group was 93.75%,
which was significantly higher than that of the control group manifested as
79.17% (P < 0.05), as Table 5 shows as follows.

3.3. Adverse Reactions

There was no significant difference in incidence rates of adverse reactions between

observation group and control group (P> 0.05), as Table 6 shows as follows.

Table 1. Changes of TG and TC before and after the treatment (n =48 x s ).

TG (mmol/L) TC (mmol/L)
Group Case number
Before the treatment After the treatment Before the treatment After the treatment
Observation group 48 3.91 +£0.20 1.65 + 0.03 7.68 + 0.05 4.73+£0.12°
Control group 48 3.94 +£0.18 2.01 +£0.03" 7.67 £0.11 4.86+0.16"

Note: Comparisons before and after the treatment in the same group, "P< 0.05.

Table 2. Changes of LDL-C and HDL-C before and after the treatment (n =48 X s ).

HDL-C (mmol/L) LDL-C (mmol/L)
Group Case number
Before the treatment After the treatment Before the treatment After the treatment
Observation group 48 1.21 +0.04 1.31 £0.03 3.41+0.75 2.81+£0.95
Control group 48 1.23 £0.02 1.37 £ 0.01 3.48 £0.95 2.72 +0.92°

Note: Comparisons before and after the treatment in the same group, "P< 0.05.

Table 3. Changes of hemorheology before and after the treatment (n =48 x s ).

High-shear whole blood viscosity (mPa-s) Low-shear whole blood viscosity (mPa-s) plasma viscosity (mPa-s)
Group Before the treatment After the treatment Before the treatment After the treatment Before the treatment After the treatment
Observation group 6.72 £ 1.05 4,11 +0.16™ 11.32 £2.09 7.78 + 1.83™ 1.59 £ 0.46 0.91 +0.05™
Control group 6.56 £ 1.02 5.03 +1.03" 11.35+2.23 9.25 + 1.05 1.56 + 0.49 1.35 +0.29

Note: Comparisons before and after the treatment in the same group, "P< 0.05; comparisons between both groups after the treatment, AP< 0.05.

Table 4. Changes of hemorheology before and after the treatment (X s ).

Hematocrit value (%) Fibrinogen (g/L)
Group Case number
Before the treatment After the treatment Before the treatment After the treatment
Observation group 48 0.65+0.11 0.35 + 0.06" 4.29 +0.56 3.57 041
Control group 48 0.64 £0.12 0.53 +0.03" 4.34 +£0.52 4.01 +0.64"

Note: Comparisons before and after the treatment in the same group, "P< 0.05; comparisons between both groups after the treatment, AP< 0.05.
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Table 5. Comparisons of clinical efficacy between both groups (n (%)).

Group Case number
48
Ob. ti
servation group o (14)
48

Control group 28.5% (14)

Effective rate Improvement rate Ineffective rate .
Total effective rate
(case number) (case number) (case number)
19 (39.58 3(6.25 45 (93.75)"
26 (54.16) ( ) ( ) ( )
46.9% (23) 24.4% (12) 75.4%
23 (47.91 12 (25 38 (79.17
15 (31.25) ( ) (25) ( )
46.9% (23) 24.4% (12) 75.4%

Table 6. Comparisons of incidence rates of adverse reactions between both groups (n (%)).

Dry mouth Muscular soreness ~ Gastrointestinal reactions Incidence rates of adverse reactions
Group Case number
Case number %  Case number %  Case number % %
Observation group 48 1 2.13 1 2.13 1 2.13 3(2.22)
Control group 48 3 2.22 3 2.22 4 2.27 10 (2.63)

4. Discussion

Hyperlipidemia is a metabolic disease with a high incidence rate among the
elderly [7] [8]. “Deficiency” is a physiological characteristic of the elderly, which
is manifested as gradual exhaustion of yin and yang, qi and blood, zang-fu
organs, physiological function as well as physical condition. The pathogenesis of
geriatric diseases is due to kidney fire’s failure in warming and spleen’s loss in
transportation and transformation [9]. The root cause of hyperlipidemia is lipid
accumulation in the blood and vessels. According to TCM, hyperlipidemia is
a kind of humoral metabolic disorder because the lipid originates from the body
fluid, of which both occurrence and development have a close correlation with
zang-fu organs related to the metabolism of body fluid [10]. Most TCM physi-
cians believe that the pathogenesis of hyperlipidemia has a correlation with
kidney deficiency based on its high incidence rate among the elderly [11] [12]
[13] [14].

Modern researches have found that some people suffer from congenital gene
defect of lipoprotein, lipoprotein receptor and lipase was due to heredity [15],
which suggests that hyperlipidemia is closely related to kidney disorders, namely
congenital deficiency. As Chapter 34 named Discussion on Disharmony of Plain
Questions (Suwen) says, “The kidney is an organ of water and governs fluids.”
Kidney plays a key role in the formation, transportation, and transformation of
body fluid. The deficiency of kidney yang can lead to disorders of qi transforma-
tion of body fluid. As a result, the fluid will develop into obesity by turning into
phlegm, dampness, and lipid instead of transforming as energy [16] [17] [18].
For another, the accumulation of phlegm, dampness, or lipid, as a pathological
product, can block the normal circulation of qi, and further lead to abnormal li-
pid metabolism so as to cause dyslipidemia [19]. Besides, the incidence rate of
hyperlipidemia among the elderly has increased significantly. It especially occurs
among postclimacteric female patients as well as middle-aged and older male
patients, which has confirmed the theory of kidney deficiency in TCM [20].
Modern studies have verified that certain functions of kidney in TCM are similar
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to those of the hypothalamic-pituitary-target gland axis. Pituitary hormone of
hypothalamus can regulate the homeostasis of the dynamic equilibrium of blood
lipid, and thus the dysfunction of the hypothalamic-pituitary-target gland axis
can lead to lipid metabolism disorders, which is also a modern explanation to
the view that kidney deficiency can lead to hyperlipidemia [21]. To sum up, it
can be concluded that the dysfunction of spleen and kidney as well as qi or yang
deficiency of spleen and kidney, are the root cause of hyperlipidemia.

If the disease can’t be detected and treated timely in the pathological stage
manifested as dysfunctions of spleen and kidney, years later it will develop into
blood stasis, or exogenous pathogenic factors still remain and lead to the ex-
haustion of gi and blood, which then turns into blood stasis and phlegm and fi-
nally blocks meridians and collaterals, according to Lin Zheng Zhi Nan Yi An
(Guide to Clinical Practice with Medical Records). Blood stasis is the clinical
manifestation of hyperlipidemia [22]. It has been verified in modern researches
that acute cardiovascular diseases originate from latent pathogens in phlegm and
blood stasis, which also has a close relationship with improvement or aggrava-
tion of diseases [23], therefore both phlegm and blood stasis are considered as
important underlying pathological factors of the onset of hyperlipidemia [24].
The deficiency of spleen and kidney can lead to dysfunctions of other zang-fu
organs. If qi fails to transform into fluids, the essence of water and food will turn
into turbidity rather than “clear blood”. As a result, the accumulation of lipid
and phlegm blocks the vessels and finally leads to poor blood circulation by
phlegm retention and blood stasis [25], which is similar to the process of gluco-
toxicity and lipotoxicity induced by insulin resistance, chronic inflammation,
and oxidative stress in modern medicine [26] [27]. The reason why numerous
TCM physicians have focused on this stage of the disease is that the clear pattern
differentiation can be defined for its apparent symptoms [28] [29]. A long-term
accumulation of lipid toxin can lead to the deficiency of collaterals and vessels.
Then lipid toxin will invade the body, spread along with collaterals and vessels,
further aggravate the progress of disease and even develop into other disorders.
A number of animal experiments [30] [31] and clinical trials [32] [33] have con-
firmed that the formula of promoting qi and blood can effectively improve dys-
lipidemia with anti-coagulation. Thus it can be seen that phlegm and blood sta-
sis are not only pathological products but also pathogenic factors for aggravation
of the disease during the occurrence and development of hyperlipidemia, and
especially can aggravate and accelerate the progress of vascular complications.

There are several ingredients functioning varies as monarch, minister, assis-
tant and envoy in Dangi Yishen Capsule. The monarch medicine includes Hua-
ngqi (Milkvetch Root; Radix Astragali Seu Hedysari), Taizishen (Heterophylly
Falsestarwort Root; Radix Pseudostellariae) and Danshen (Danshen Root; Radix
Salviae Miltiorrhizae), which can promote gi transformation so as to achieve the
balance of energy metabolism. The minister medicine includes Dihuang (Pre-

pared Rehmannia Root; Radix Rehmanniae Preparata), Baizhu (Largehead
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Atractylodes Rhizoma; Rhizoma Atractylodis Macro), Yiyiren (Coix Seed; Se-
men Coicis), Danggui (Chinese Angelica; Radix Angelicae Sinensis) and Gegen
(Kudzuvine Root; Radix Puerariae), which can strengthen spleen and regulate
liver, clear heat and resolve phlegm, as well as activate blood. The assistant and
envoy medicines include Dahuang (Rhubarb Root and Rhizome; Radix Et Rhi-
zoma Rhel), Qianshi (Gordon Euryale Seed; Semen Euryales), Jinyingzi (Chero-
kee Rose Fruit; Fructus Rosae Laevigatae) and Yinyanghuo (Epimedium Herb;
Herba Epimedii) [34]. Before the treatment, there was a significant abnormality
showed in the level of whole blood viscosity of patients in both groups. It indi-
cated that the patient’s blood was in a hypercoagulable state with slow blood
flows and tissue hypoxia during the progression of the disease, which was con-
sistent with the pathological process of hyperlipidemia. In the research, the levels
of blood lipid and hemorheology of both groups were significantly improved af-
ter the treatment compared with those before the treatment, and the indicators
above of the observation group were better than those of the control group, and
the difference between both groups was statistically significant (£ < 0.05). In ad-
dition to symptom improvement, the treatment was also beneficial to a better
prognosis of patients. The results indicated that the treatment of western medi-
cine combined with Dangqi Yishen Capsule could enhance western medicine’ ef-
fects on regulating lipid, effectively reduce the blood viscosity, improve he-
morheology and microcirculation, elevate the level of plasma HDL-C, promote
the transfer of LDL-C, regulate the function of body’s immune system, as well as
protect the cerebro-cardiovascular endothelial cells. Besides, the difference was
no statistically significant in the incidence rate of adverse reactions between both
groups (P> 0.05), which further indicated that Dangqi Yishen Capsule had a safe
and reliable effect by supporting western medicines on lipid regulation.

Due to its various severity, hyperlipidemia sometimes even has no apparent
symptoms, and sometimes it is presented as a complex of deficiency, excess, cold
and heat, or as a principle syndrome with several accompanied syndromes in
different stages of the disease. However, the pattern differentiation and treat-
ment of TCM relies on individual experience without a uniform pattern, and it is
therefore significant and necessary to correlate the laboratory index with the
pathological progress of hyperlipidemia. This paper, taking Chinese herbal
compounds with Huangqi (Milkvetch Root; Radix Astragali Seu Hedysari) as a
sample, pointed out that deficiency was the key to the onset of hyperlipidemia
from the perspectives of both molecular biology and clinical efficacy on the basis
of previous laboratory results [35] and clinical data. The turbidity often first oc-
curs and then leads to various pathological products as phlegm, blood stasis,
toxic substance, etc., which thus forms a pathological process of chain reaction.
The onset of hyperlipidemia should be considered as a longitudinal and dynamic
process in clinical treatment. Regardless of the types and stages of hyperlipide-
mia, the strengthening of spleen and stomach should be taken as the priority. In

addition, it is essential to pay attention to both pathogenesis and results of the
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disease, and its treatment should focus on prevention, so as to put the idea of

preventive treatment of diseases into TCM clinical practice.
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