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Abstract: Objective: To investigate the clinical effect of anti-platelet aggregation drugs combined with Shujin Huoluo 
Decoction (SJHLD, a decoction for relaxing muscles and activating collaterals) in the treatment of diabetic peripheral 
vascular disease. Methods: A total of 130 patients with diabetic peripheral vascular disease were retrospectively in-
cluded in this study and divided into two groups. In the monotherapy group, 65 patients were treated with cilostazol 
(CTZ) monotherapy; in the combined group, 65 patients were treated with CTZ combined with SJHLD. The treatment 
efficacy, inflammatory indexes, blood glucose and lipid levels, ultrasound parameters, and hemorheology of the two 
groups were compared before and after treatment. Results: Both groups showed significant improvements in walk-
ing distance and skin temperature of the toes, with more pronounced changes observed in the combined group (P 
< 0.05). After treatment, inflammatory markers decreased notably in both groups (P < 0.05). Blood glucose and 
lipid levels decreased markedly, with a more substantial reduction in lipid levels observed in the combined group 
(P < 0.05). Lower limb arterial conditions improved markedly in both groups, with greater improvements seen in the 
combined group (P < 0.05). Additionally, the pulsatile index and blood flow velocity in the ankle-brachial and dorsalis 
pedis arteries increased markedly in both groups, with the combined group showing a greater improvement (P < 
0.05). Hemorheology parameters also decreased significantly in both groups, with the combined group showing a 
more significant reduction (P < 0.05). The effective treatment rate was significantly higher in the combined group 
(P < 0.05). Conclusions: The combination of CTZ and SJHLD significantly improves lower limb function, ultrasound 
parameters, and blood flow, enhancing treatment efficiency in patients with diabetic peripheral vascular disease. 
This therapeutic approach offers valuable clinical guidance and warrants consideration for use in diabetic patients.
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Introduction

Diabetes mellitus is a chronic disease with high 
heritability and strong environmental influenc-
es [1]. It is associated with high incidence and 
complications that are difficult to cure. It 
severely impacts patients’ health, daily func-
tioning, and social status [2, 3]. A family history 
of diabetes, work environment, age, economic 
level, excessive weight, elevated blood pres-
sure, abnormal blood lipid levels, smoking and 
drinking, excessive diet, poor and irregular 
sleep quality, poor mood, and other related fac-
tors are all closely related to the incidence of 

diabetes [4, 5]. Diabetes disrupts metabolic 
functions, leading to systemic effects through-
out the body [6-8]. Prolonged poor glycemic 
control can cause chronic degenerative chang-
es, affecting organs such as the eyes, kidneys, 
and heart [9, 10].

Diabetic patients are also prone to vascular 
complications. Abnormal glucose levels incre- 
ase the risk of dyslipidemia, leading to physio-
logical changes and impaired blood vessel 
function, ultimately affecting all organs [11]. 
Diabetic peripheral vascular disease (DPVD) 
impairs blood flow to the lower limbs, potentially 
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causing limb ischemia, and even gangrene in 
severe cases, significantly affecting patients’ 
daily life and social interactions [12]. Phar- 
macological treatment is the primary method 
for managing DPVD, due to its ease of use and 
high patient compliance [13, 14]. Cilostazol 
(CTZ) is a widely used vasodilator that can 
greatly improve the vascular condition of pa- 
tients’ lower limbs and promote the early re- 
sumption of normal activities [15-17]. Shujin 
Huoluo Decoction (SJHLD, a decoction for relax-
ing muscles and activating collaterals), consist-
ing of Astragalus membranaceus, Paeoniae, 
and other herbs, is used to strengthen qi, warm 
the channels, and activate blood circulation. It 
is commonly prescribed for DPVD and has dem-
onstrated therapeutic benefits. Combination 
therapy is widely employed in clinical practice, 
as it enhances efficacy, provides a more com-
prehensive treatment, and reduces drug-relat-
ed side effects [18-20].

In this study, 130 patients with DPVD were 
treated with different medication methods. The 
efficacy of subcutaneous injection of CTZ alone 
versus a combination of anti-platelet aggrega-
tion drugs and SJHLD was compared between 
groups before and after treatment. The inflam-
matory markers, blood glucose and lipid levels, 
ultrasound parameters, and hemorheology 
were assessed to analyze the treatment out-
comes and provide guidance for the manage-
ment and remission of DPVD.

Materials and methods

Case selection

This study retrospectively analyzed data from 
130 patients treated for diabetic peripheral 
vascular disease between June 2021 and 
October 2021. The patients were divided into 
two groups: a monotherapy group (65 patients) 
treated with anti-platelet aggregation drugs 
alone, and a combined group (65 patients) 
treated with anti-platelet aggregation drugs 
combined with SJHLD. No remarkable differ-
ences were observed in basic information 
between groups, indicating comparability. This 
study was conducted with approval from the 
Ethics Committee of the First Affiliated Hospi- 
tal of Heilongjiang University of Traditional 
Chinese Medicine.

Inclusion criteria: i) Complete medical records; 
ii) Patients able to communicate with health-

care providers; iii) No genetic disease; iv) First-
time treatment; v) No contraindications for 
treatment.

Exclusion criteria: i) Difficulty in communica-
tion; ii) Presence of other malignant tumors; iii) 
Patients in pregnancy or lactation; iv) Recent 
use of medications that could interfere with 
study outcomes.

Intervention approaches

All patients received basic treatment, including 
medications to control blood glucose. After 
blood glucose and glycosylated hemoglobin 
(HbAlc) were stabilized, patients in the mono-
therapy group were treated with cilostazol (CTZ) 
(Shanghai Jichun Industrial Co., Ltd., SJ- 
JC14112) administered via subcutaneous 
injection in 2 mL of 0.9% normal saline 
(Shanghai Yaji Biotechnology Co., Ltd., HB- 
PT034), and patients in the combined group 
were additionally treated with SJHLD, in addi-
tion to CTZ, as is was delivered to the mono-
therapy group.

The formula of SJHLD (all herbs sourced from 
Shanghai Yubo Biotechnology Co., Ltd.) consist-
ed of 15 g of medicinal cyathula root, 30 g of 
Salvia miltiorrhiza, 12 g of Angelica, 12 g of 
Ligusticum wallichii, 15 g of peach kernel, 15 g 
of leech, 20 g of lumbricus, 15 g of Liquidambaris 
Fructus, and 12 g of raw licorice. The herbs 
were decocted in water and administered orally 
as one dose per day. The preparation method 
of SJHLD decoction involved grinding the herb-
al ingredients into powder, mixing them accord-
ing to weight ratios, soaking them in water for 1 
hour, and then decocting the mixture twice. 
After each boiling, the mixture was cooked for 
40 minutes. The filtrate was then mixed and 
allowed to precipitate for half a day. The super-
natant was concentrated to 200 mL per unit 
dose, which was administered to patients. Each 
patient took 200 ml of the decoction daily, 
divided into two doses taken 1 hour apart after 
breakfast and dinner. The therapeutic effect 
was observed after two weeks of treatment.

Data collection

I. Patient demographics, including sex, age, dia-
betes history, hypertension, coronary heart dis-
ease, diabetic nephropathy, and diabetic neu-
ropathy, were recorded.



Diabetic peripheral vascular disease

1758	 Am J Transl Res 2025;17(3):1756-1767

II. Walking distance and toe skin temperature 
were measured before and after treatment.

III. Levels of inflammatory indexes (tumour 
necrosis factor [TNF]-α, interleukin [IL]-6, and 
C-reactive protein [CRP]) were measured using 
chemiluminescence.

IV. Blood lipid and glucose indexes, including 
fasting blood glucose (FBG), total cholesterol 
(TC), triglycerides (TGs), and HbA1c, were 
determined.

V. Arterial diameter and blood flow in the femo-
ral artery, popliteal artery, and dorsalis pedis 
artery were measured.

VI. Ultrasound indexes of lower extremity blood 
vessels, including ankle-brachial index (ABI), 
dorsalis pedis artery pulsatility index (DPAPI), 
resistive index (RI), and mean blood flow veloc-
ity in the dorsalis pedis artery, were compared 
before and after treatment. ABI was calculated 
using the following formula: 

Brachial artery pressure
Ankle artery pressure

ABI =                       (1)

VII. Hemorheological indices.

VIII. The therapeutic effects were compared 
between the two groups. The therapeutic 
effects were categorized as follows: Cured: 
Lower limb blood flow was normal, and walking 
function was restored; Markedly Effective: 
Significant improvement in lower limb blood 
flow, with normal walking ability; Effective: Mild 
improvement in blood flow and walking func-
tion; Ineffective: No improvement in blood flow 
or walking function. The effective rate was cal-
culated using the formula: 

Efficiency = (Cured + Markedly effective + 
effective)/Total 100%.                                    (2)

In this study, the primary outcomes included 
walking distance, toe skin temperature, lower 
limb arterial diameter and blood flow, ul- 
trasound indexes, and therapeutic effects. 
Secondary outcomes included general data, 
inflammatory markers, blood lipids and glucose 
levels, and hemorheological indices.

Statistical methods

Data were recorded and summarized using 
Excel 2019, and statistical analysis was per-
formed using SPSS 20.0. Measurement data 
are presented as mean ± standard deviation  
(
_
x  ± s), and comparisons between groups were 

made using the t-test. Count data are present-
ed as percentages (%), with inter-group com-
parisons conducted using the χ2 test. The dif-
ference was considered statistically significant 
at P < 0.05.

Results

Comparison of general data between the two 
groups before treatment

Table 1 presents the comparison of baseline 
data of patients with DPVD between the two 
groups. No significant differences were ob- 
served between groups in terms of gender, age, 
medical history, hypertension coronary heart 
disease, diabetic nephropathy, or diabetic neu-
ropathy (P > 0.05), indicating comparability 
between the two groups.

Comparison of walking distance and toe skin 
temperature between the two groups before 
and after treatment

Before treatment, no statistical significances 
were found in the painless walking distance, 
maximum walking distance, or toe temperature 
between the two groups (all P > 0.05). After 

Table 1. Comparison of general data between groups
Indicators Monotherapy group (n=65) Combined group (n=65) t/χ2 P
Gender (male/female) 34/31 35/30 0.031 0.861
Age (years old) 57.54±7.13 57.02±7.85 0.395 0.693
Medical history (years) 9.85±4.46 11.06±4.93 1.467 0.145
Hypertension (with/without) 22/43 25/40 0.300 0.584
Coronary heart disease (with/without) 10/55 8/57 0.258 0.612
Diabetic nephropathy (with/without) 12/53 9/56 0.511 0.475
Diabetic neuropathy (with/without) 6/59 4/61 0.433 0.510



Diabetic peripheral vascular disease

1759	 Am J Transl Res 2025;17(3):1756-1767

treatment, both groups showed a significant 
increase in these measures (P < 0.05), with the 
combined group demonstrating a more pro-
nounced improvement (P < 0.05), as shown in 
Figure 1.

Comparison of inflammatory indexes between 
the two groups before and after treatment

Before treatment, no significant differences 
were observed between the two groups in 
terms of TNF-α, IL-6, and CRP (P > 0.05). After 
treatment, both groups showed significant re- 
ductions in these inflammatory markers (all P < 
0.05), with the combined group exhibiting sig-
nificantly lower values than the monotherapy 
group (P < 0.05), as shown in Figure 2.

Comparison of blood lipid and glucose indexes 
between the two groups before and after treat-
ment

Before treatment, no significant differences 
were observed in blood lipid and blood glucose 
indicators between the two groups (P > 0.05). 
After treatment, both groups showed signifi-
cant reductions in blood lipid and glucose lev-
els (P < 0.05), with the combined group demon-
strating significantly lower TC and TG levels 
compared to the monotherapy group (P < 0.05), 
as shown in Figure 3. However, there were no 
statistical differences in FBG and HbA1c levels 
between the two groups after treatment.

Comparison of lower limb artery conditions 
between the two groups before and after treat-
ment

Before treatment, there were no significant dif-
ferences in lower limb artery diameter and 
blood flow volume between the two groups (P > 
0.05). After treatment, all these indices 
increased significantly in both groups (P < 
0.05), with the combined group demonstrating 
a more pronounced improvement compared to 
the monotherapy group (P < 0.05), as shown in 
Figure 4.

Comparison of lower extremity vascular ultra-
sound parameters between the two groups 
before and after treatment

Before treatment, there were no significant dif-
ferences in the ultrasound parameters of lower 
extremity blood vessels (ABI, DPAPI, RI, and 

blood flow velocity) between the two groups (all 
P > 0.05). After treatment, ABI, DPAPI, and 
blood flow velocity increased significantly, while 
IR decreased notably, in both groups (all P < 
0.05), with the combined group showing more 
remarkable alterations than the monotherapy 
group (all P < 0.05), as shown in Figure 5.

Comparison of hemorheological indexes be-
tween the two groups before and after treat-
ment

Before treatment, there were no significant  
differences in hemorheological parameters 
between the two groups (P > 0.05). After treat-
ment, all these indices decreased significantly 
in both groups, with the combined group show-
ing more substantial reductions compared to 
the monotherapy group (P < 0.05), as shown in 
Figure 6.

Comparison of clinical effect and treatment 
efficiency between the two groups

The combined group demonstrated a signifi-
cantly higher overall effective rate than the 
monotherapy group (92.31% versus 80.00%, 
P=0.042), as shown in Table 2.

Discussion

The insulin secretion function in diabetic 
patients is often impaired, leading to metabolic 
dysfunction that can harm various tissues and 
organs of the whole body, and the probability of 
complications is high. There are many types of 
complications. This dysfunction increases the 
likelihood of complications, which are diverse, 
highly damaging, and difficult to treat, contrib-
uting to significant morbidity and high mortality 
rates [21, 22]. Studies have shown that the 
incidence of diabetes is higher among women 
in European and American countries, while in 
Asian countries, it is more prevalent in men 
[23]. Being overweight and obese are also risk 
factors for hypertension, as well as cardiovas-
cular and cerebrovascular diseases [24]. 
Sedentary lifestyles and poor sleep quality fur-
ther increase the risk of developing diabetes 
[25]. Additionally, both nicotine and alcohol 
negatively impact insulin sensitivity, and smok-
ers and excessive drinkers are prone to elevat-
ed blood sugar levels and a higher risk of diabe-
tes [26, 27]. Emotion can also affect the occur-
rence of diabetes. Long-term negative emo-
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Figure 1. Comparison of walking ability and toe temperature between groups before and after treatment. A: Painless walking distance; B: Maximum walking dis-
tance; C: Toe temperature. a, P < 0.05, compared with before treatment; b, P < 0.05, compared with monotherapy group.

Figure 2. Comparison of inflammatory markers between groups before and after treatment. A: TNF-α; B: IL-6; C: CRP. TNF-α, tumour necrosis factor-α; IL-6, interleu-
kin-6; CRP, C-reactive protein. a, P < 0.05, compared with before treatment; b, P < 0.05, compared with monotherapy group.
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tions can worsen metabolic disorders, disrupt 
blood sugar balance, and aggravate the condi-
tion. If patients fail to manage their diabetes 
effectively, the disease tends to progress, lead-
ing to severe metabolic disruptions, acute 
onset, and increased risks [28]. Abnormal glu-
cose metabolism is often accompanied by lipid 
metabolism disorders, which can lead to vascu-
lar diseases, worsening the condition and com-
plicating treatment [29, 30]. Active and stable 
drug therapy plays an important role in control-
ling DPVD and other complications. Rational 
drug use is an effective way to control and 
improve the condition. Combining drugs offers 
a comprehensive, systematic approach to tre- 
atment, significantly benefiting disease control 
and promoting faster patient recovery. The inte-
gration of traditional Chinese medicine with 
Western medicine has been shown to enhance 
overall efficacy, reduce complications, and 
improve both safety and effectiveness, making 

it highly valuable in the management of chronic 
diseases [31].

Anti-platelet drugs increase blood flow, dilate 
blood vessels, and enhance circulation. CTZ 
has both anti-platelet and vasodilatation 
effects, significantly improving intermittent 
claudication symptoms. It is widely used for 
treating DPVD with significant clinical effects 
[32]. Shujin Huoluo Decoction (SJHLD) pro-
motes blood circulation, clears collaterals, and 
is beneficial for treating DPVD. Multidrug com-
bination therapy offers a more effective treat-
ment option, achieving better outcomes while 
minimizing adverse reactions and side effects 
[33].

Several studies support the combination of 
anti-platelet and anticoagulant drugs in treat-
ing diabetic patients. Bhatt et al. [34] found 
that combining aspirin with rivaroxaban could 
reduce the incidence of vascular lesions in dia-

Figure 3. Comparison of blood lipid and glucose indices between groups before and after treatment. A: TC; B: TG; C: 
FBG; D: HbA1c. TC, total cholesterol; TG, triglyceride; FBG, fasting blood glucose; HbA1c, glycosylated hemoglobin. 
a, P < 0.05, compared with before treatment; b, P < 0.05, compared with monotherapy group.
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Figure 4. Comparison of artery diameter and blood flow in lower limbs between groups before and after treatment. A: Femoral artery diameter; B: Popliteal artery 
diameter; C: Dorsalis pedis artery diameter; D: Femoral artery blood flow; E: Popliteal artery blood flow; F: Dorsalis pedis artery blood flow. a, P < 0.05, compared 
with before treatment; b, P < 0.05, compared with monotherapy group.
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betic patients. Liu et al. [35] reported that the 
combination of aspirin, ticagrelor, and tirofiban 
substantially lowered the risk of adverse reac-
tions in diabetic patients, demonstrating both 
safety and efficacy. Similarly, Kalantzi et al. [36] 
showed that combining CTZ with clopidogrel in 
type 2 diabetic patients with lower limb artery 
disease reduced ischemic events and improved 
intermittent claudication without increasing 
bleeding risks. In this study, we compared sin-
gle-drug and combination treatments for DPVD. 
In addition to raising the toe temperature, CTZ 
combined with SJHLD greatly alleviated walking 
difficulties, enabling patients to walk a longer 
distance. This improvement can be attributed 
to the medicinal herbs in SJHLD: Angelica 
sinensis can nourish and promote blood circu-
lation, Ligusticum wallichii can activate blood 
and qi, dispel wind, and relieve pain; Leech can 
promote blood circulation and prevents coagu-
lation; Lumbricus can not only promote blood 

circulation and remove blood stasis but also 
dredge collaterals and alleviate pain; Liqui- 
dambaris Fructus clears heat, drains damp-
ness, and promotes water flow, while Raw lico-
rice can harmonize the herbs’ effects and alle-
viate acute pain [37-39]. These synergistic 
activities help improve toe temperature and 
walking ability.

Compared with monotherapy, the combination 
therapy showed more pronounced effects in 
reducing inflammatory markers such as TNF-α, 
IL-6, and CRP, as well as improving blood lipid 
and glucose markers. Zhu Z et al. [40] observed 
that lumbrokinase, a bioactive agent from 
earthworm extract, has anti-inflammatory, anti-
bacterial, antifungal, and hypoglycemic effects, 
contributing to the anti-inflammatory action of 
SJHLD. Other studies have shown that com-
pounds like myrtenal and β-caryophyllene oxide 
from Liquidambaris Fructus can down-regulate 

Figure 5. Comparison of lower extremity vascular ultrasound parameters between groups before and after treat-
ment. A: ABI; B: DPAPI; C: RI; D: Mean blood flow velocity. ABI, ankle-brachial index; DPAPI, dorsalis pedis artery 
pulsatility index; RI, resistive index. a, P < 0.05, compared with before treatment; b, P < 0.05, compared with mono-
therapy group.
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serum inflammatory factors by inhibiting the 
NLRP3 inflammasome, explaining part of the 
anti-inflammatory effect of SJHLD [41]. Like- 
wise, the combined therapy showed more 
advantages in improving lower limb physiology 
and function. It facilitated the restoration of 
normal blood flow, increased blood volume, 
prevented vascular occlusion, and positively 
impacted blood lipids, vascular lesions, and 

hemorheology. This is likely due to the blood-
circulating and blood-stasis-dissipating effects 
of SJHLD. As for overall efficacy, the combined 
treatment group had a significantly higher 
effective rate compared to the monotherapy 
group. Similarly, Song G et al. [42] found that 
the combination of Chinese herbal footbaths 
(Gubu Decoction) and traditional Chinese medi-
cine (Yiqi Huoxue Decoction) outperformed 

Figure 6. Comparison of hemorheological indices between groups before and after treatment. A: High whole blood 
viscosity; B: Low whole blood viscosity; C: Plasma viscosity; D: Erythrocyte aggregation index. a, P < 0.05, compared 
with before treatment; b, P < 0.05, compared with monotherapy group.

Table 2. Comparison of treatment efficacy between groups
Therapeutic effect Monotherapy group (n=65) Combined group (n=65) χ2 P
Cured 16 (24.62) 23 (35.38)
Markedly effective 21 (32.31) 25 (38.46)
Effective 15 (23.08) 12 (18.46)
Ineffective 13 (20.00) 5 (7.69)
Overall effective rate 52 (80.00) 60 (92.31) 4.127 0.042
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conventional Western treatments for diabetic 
peripheral neuropathy, which aligns with our 
findings.

This study has several limitations. First, the 
sample size was relatively small, and the study 
design was from a single-center. Therefore, to 
enhance the generalizability of the findings, 
future research should focus on expanding the 
sample size and employing multi-center stud-
ies. Second, the treatment mechanisms of 
each herb were not fully explored. Additional 
research into the pharmacological effects and 
mechanisms of these herbs would deepen the 
understanding of how they contribute to the 
therapeutic outcomes. Third, the long-term 
prognosis was not analyzed. Further studies 
investigating the long-term benefits of the  
combination therapy would provide valuable 
insights into its sustained efficacy. These 
aspects will be addressed in future improve-
ments to the study.

Conclusions

This study compared the therapeutic effects of 
CTZ monotherapy and CTZ combined with 
SJHLD in patients with diabetic peripheral vas-
cular disease. The results indicate that the 
combination therapy offers superior safety, 
more targeted disease treatment, and faster 
functional recovery. Patients in the combined 
treatment group showed significant improve-
ments in blood flow and walking ability, allowing 
for quicker return to normal activities. Therefore, 
the CTZ + SJHLD combination is a promising 
treatment with strong clinical potential, offering 
effective relief and improved outcomes for dia-
betic peripheral vascular disease patients.
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