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Abstract: Objective: To research the effect of Dan Hong injection (DHI) on PON1, SOD activity and MDA levels in
elderly patients with coronary heart disease (CHD). Methods: 98 elderly patients with CHD diagnosed by coronary
angiography were randomly divided into conventional treatment group and DHI treatment group, measured and
analysis the serum PON1 activity, SOD and MDA levels before and after treatment in the two groups. Results: PON1
and SOD activity in elderly CHD patients were significantly lower than elderly non-coronary heart disease group,
there was a significant difference between the two groups (P < 0.01); and MDA level in elderly CHD patients was
significantly higher than elderly non-coronary heart disease group, there was a significant difference between the
two groups (P < 0.01). There was a major change in PON1 activity, SOD and MDA after 4 weeks DHI treatment (P <
0.05). There was different degrees of change in PON activity, SOD and MDA after 4 weeks conventional treatment
when compared with pre-administer DHI, but did not reach significant difference (P > 0.05); PON1 activity, SOD
and MDA had significant different after 4 weeks treatment in DHI group compared with the conventional treatment
group (P < 0.05). Conclusions: There is lipid peroxidation in the elderly patients with the coronary heart disease.
DHI can raise serum PON1, SOD activity and lower MDA to improve the antioxidant effect in elderly patients with
coronary heart disease.
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Introduction disease, but its exact mechanism is still uncle-
ar. So, we have measured paraoxonase (PON)
and superoxide dismutase (SOD) and Malon-
dialdehyde (MDA) levels before and after appli-
cation of DHI in elderly patients with coronary
heart disease, to explore the possible mecha-

nism of DHI for the treatment of coronary heart

Traditional Chinese medicine (TCM) offers ma-
ny advantages in clinical treatment. In TCM, co-
mbination therapy is the most commonly em-
ployed therapeutic approach, and the construc-
tion of a prescription containing multiple drugs,

namely, a formula, each with distinct mecha-
nisms, aims to amplify the therapeutic efficacy
and lessen the adverse effects of each individ-
ual agent [1]. Generally, multiple active ingredi-
ents are aimed at multiple targets, exerting a
systemic effect [2]. DHI is a standardized water-
soluble complex containing extracts of the tra-
ditional Chinese remedies Radix Salvia miltior-
rhiza (Danshen) and Flos Carthamus tinctorius
L. (Honghua) [3]. Clinical studies [4-9] have
shown that DHI can effectively improve the clin-
ical symptoms in patients with coronary heart

disease.
Materials and methods
Materials

158 cases in this study from May 2010 to May
2011 received in the department of Cardiology
of 1%t hospital of Xi'an Jiaotong University Me-
dicine School, 98 cases of them as an object
found that more than one stenosis blood ves-
sels > 50% by coronary angiography, were ran-
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Table 1. The comparison of conventional and of Danhong

injection group (X £ s)

Research methods

Coronary angiography: According to

Project DHI group Conventional group P value T i
Cases 50 48 thhe glfjfcegn:a,:orhcoronary anglogra-
Male/Female 45/5 43/5 phy of ACC/AHA, the coronary angiog:-
raphy was performed for each patient
Age (years) 73.46 +9.34 72.56 +9.62 > 0.05
i and coronary artery narrow degree
hypertension 36 (72%) 35 (72.92%) >0.05 was judged. The conventional treat-
diabetes 16 (32%) 15 (31.25%) >0.05 ment group has been given nitroglyc-
SBP (mmHg) 145.15 £ 5.22 144,20 +5.31 > 0.05 erin, calcium antagonists and B-bloc-
DBP (mmHg) 76.39 £ 5.18 77.27 +£5.85 >0.05 kers, etc; DHI treatment group has
HR (times/min) 73.73+4.25 74.54 + 417 > 0.05 been given the basis of conventional

Table 2. Levels of PON1, SOD, MDA in elderly CHD and

elderly non-CHD group (X % s)

treatment and DHI 30 ml daily (JiNan
Buchang Pharmaceutical Co., Ltd.,
National medicine accurate Z20026-
866). Recorded every patient’s heart

Project N PON1 (ukat/L) SOD (U/ml) MDA (nM/ml) rate, blood pressure, ECG, echocar-
Elderly CHD 98 101+ 73%  42.8+4.8% 9.7+1.4% diogram and related laboratory test
Elderly non-CHD 25  123+53 557+54 53+0.7 results, such as liver and kidney func-

Note: #P < 0.01, compared with the levels in elderly non-CHD group.

Table 3. Levels of PON1 activity, SOD and MDA before and

after treatment in two groups (X + s)

tion after treatment for each patient.
Blood were collected before and after
4 weeks treatment (control group
blood samples only once). Blood sam-
ples were stored at -45°C until PON1,

Project N Before treatment After treatment ~ SOD and MDA being measured.
DHI treatment group 50
PON1 (1kat/L) 100 + 67 116 + 73 Outcome measures
SOD (nU/mi) 445+4.3 56.4+5.1° (1) PON1 activity: reference using ac-
MDA (nmol/ml) 92+14 55047 etic acid benzyl ester method [10].
Conventional therapy group 48
PON1 (ukat/L) 103 + 67 109 + 52 (2) SOD and MDA. Were measured ac-
SOD (nU/ml) 43.8+3.2 45.4 + 3.9 cording to the kit instructions (pur-
MDA (nmol/ml) 91+1.3 7.8+ 05 chased from Nanjing Institute of Bio-

Notes: *P < 0.05, compared with before treatment; *P < 0.05, compared

with conventional therapy.

domly divided into conventional therapy group
of 48 patients (43 males and 5 females, with
an average age of 72.56 + 9.62 years) and DHI
treatment group of 50 patients (male 45 cases
and 5 females, with an average age of 73.46 +
9.34 years), the control group 25 patients with
coronary artery stenosis < 25% (20 males and
5 females, mean age 72.25 + 9.41 years). The
medical history of each patient was asked on
admission, and did physical examination, X-ray,
electrocardiogram, echocardiogram, and relat-
ed laboratory tests and so on. The patients with
peripheral vascular disease, endocrine disea-
se, liver and kidney diseases, inflammation and
malignancy were excluded. Conventional treat-
ment group and DHI treatment group were not
statistically different in characteristics, blood
pressure and heart rate (Table 1).
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medical Engineering cohesion).

Statistical analysis

All Statistical analyses were performed with
SPSS11.0/PC Package, and all values were
expressed as mean + standard deviation (X *
s). The comparisons of the level of PON1, SOD
and MDA were made by using Student’s T-test,
and the criteria for significance difference was
P < 0.05.

Results

Levels of PON1, SOD and MDA of elderly pa-
tients with coronary heart disease

PON1 and SOD activity of elderly CHD patients
were significantly lower than elderly non-coro-
nary heart disease group, there was a signifi-
cant difference between the two groups (P <
0.01); and MDA level of elderly CHD patients
was significantly higher than elderly non-coro-
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nary heart disease group, there was a signifi-
cant difference between the two groups (P <
0.01) (Table 2).

Levels of PON1, SOD and MDA of two groups
before and after treatment

There was a major change in PON1 activity,
SOD and MDA after 4 weeks DHI treatment (P <
0.05). There was different degrees of change in
PON activity, SOD and MDA after 4 weeks con-
ventional treatment when compared with pre-
application, but no significant difference was
observed (P > 0.05); PON1 activity, SOD and
MDA had significant different after 4 weeks
treatment in DHI group compared with the con-
ventional treatment group (P < 0.05) (Table 3).

Discussion

We know that the body produces oxygen free
radicals through the enzyme system and non-
enzymatic system. The amount of MDA who can
damage biofilm often be reflected in the extent
of lipid peroxidation. SOD can remove lipid per-
oxides, play a vital role for reducing lipid peroxi-
dation by regulating the balance of body’s oxi-
dation and antioxidant, prevent the formation
of atherosclerosis. PON, which synthesized by
the liver and combined with the HDL arylester-
ase, is a calcium-dependent glycoprotein, stud-
ies have shown that PON1 could prevent oxida-
tive modification of LDL and partially protect
hydrolyzed lipid peroxides, and reduce the ac-
cumulation of oxidized lipid [11, 12].

Clinical study found that elderly patients with
CHD decline in anti-oxidation, PON1 and SOD le-
vels lowered and MDA increased [10, 13]. This
study showed: PON1, SOD activity of elderly C-
HD patients was significantly lower than that of
elderly non-CHD patients (P < 0.01), while MDA
was significantly higher than elderly non-CHD
patients (P < 0.01), consistent with previous fin-
dings. Therefore, it is a very important that anti-
oxidant therapy to improve blood PON1, SOD
activity, reduced MDA and other lipid peroxides
in the treatment of coronary heart disease for
old age.

As China’s growing elderly population, the mor-
bidity and mortality of CHD are rising. Need to
find an effective method for the treatment of
CHD. In recent years, results of combining Chi-
nese and Western medicine treatment for
elderly CHD are obvious, it has opened up new
avenues for clinical treatment.
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DHI involves injecting a popular Chinese herb
preparation derived from the aqueous extracts
of Danshen and Honghua at a raw material
dose ratio of 3:1. Previous studies have demon-
strated that Danshen extract, the main constit-
uent of DHI, can dilate cerebral arteries, lower
vascular resistance and blood viscosity, enha-
nce erythrocyte deformability, clear oxygen free
radicals, improve adenosine triphosphatase ac-
tivity, and protect brain tissues against hypoxia
[14-16]. Furthermore, Honghua extract has be-
en found to possess multiple pharmacological
activities, including vasodilation, antioxidation,
oxygen-free-radical scavenging [17]. The com-
ponents of DHI extracted from Danshen and
Honghua included danshensu, salvianolic aci-
ds, hydroxy safflower yellow A, protocatechuic
acid, protocatechuic aldehyde, flavonoids, and
phenylethanoid glycosides, and thus DHI has
also shown several therapeutic effects in ani-
mal experiments, such as antioxidation, anti-
inflammatory, vasodilation, neuroprotection, an-
ticoagulation, antithrombosis, and antifibrinol-
ytic activities [18-22].

After 4 weeks treatment, the study found that
serum PONZ1, SOD activity increased and MDA
decreased significantly in DHI group. This result
revealed that DHI can inhibit free radical pro-
duction, improve PON1, SOD activity, removing
MDA and other lipid peroxides for elderly coro-
nary heart disease. Prompted an increase in
serum PON1 and SOD activity, and reduced
MDA levels may be one of the important mech-
anisms for DHI to treatment elderly CHD effec-
tively.
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