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  Abstract 
Objective: To study the improvement of symptoms and tyrosinase levels in patients 
with vitiligo treated with Tongqiao Xuehuo Decoction combined with fractional 
CO2 laser and tacrolimus ointment. Methods: A total of 104 patients with vitiligo 
treated from January 2018 to December 2023 were selected. Using a randomized 
numerical table method, the patients were divided into 2 groups, each with 52 cases. 
The control group was treated with a fractional CO2 laser and tacrolimus ointment, 
and the observation group was treated with Tongqiao Xuehuo Decoction combined 
with a fractional CO2 laser and tacrolimus ointment. The clinical efficacy of the 2 
groups was counted, and the changes in the lesion area, lesion color score, and se-
rum tyrosinase level before and after treatment were compared. Results: The total 
effective rate of treatment in the observation group (84.62%) was higher than that 
in the control group (67.31%) (P < 0.05); after treatment for 3 and 6 months, the 
lesion color score in the observation group was higher than that in the control group, 
and the lesion area was smaller than that in the control group (P < 0.05); after treat-
ment for 6 months, the serum tyrosinase level in the observation group was higher 
than that in the control group (P < 0.05). Conclusion: The treatment of vitiligo with 
Tongqiao Xuehuo Decoction combined with fractional CO2 laser and tacrolimus 
ointment can increase the level of serum tyrosinase, promote the improvement of 
symptoms in patients, and improve the clinical treatment effect. 
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Introduction 

Vitiligo is a disfiguring skin disease mainly caused by localized or generalized depigmentation of the skin and mucous 
membrane [1]. The incidence of vitiligo is higher in people with dark skin than in those with light skin. The prevalence 
of vitiligo in the Chinese population is 0.1%-2% [2]. It often occurs in exposed parts such as the wrist, face, forearm, 
and neck, severely affecting the patient's appearance, restricting their social activities, work, and other aspects, and 
reducing their quality of life. Fractional CO2 laser and tacrolimus ointment, with CO2 as the laser pulse, can directly 
create 120-1200 μm micro-holes in the deep skin layer. Under the photothermal effect [3, 4], it can activate the body's 
natural healing mechanism to stimulate the regeneration of melanocytes and other effects, and gradually become the 
preferred treatment for vitiligo. However, there are disadvantages such as a long treatment course, poor patient com-
pliance, and slow efficacy in the treatment of vitiligo with only fractional CO2 laser and tacrolimus ointment [5]. 
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Therefore, clinical treatment often advocates comprehensive therapies such as local light irradiation, external use of 
hormone ointment, and a combination of traditional Chinese and Western medicine. Based on the principle of treating 
the root cause of the disease and emphasizing the concept of "holism" and "individualized treatment", traditional 
Chinese medicine has gradually achieved certain results in the treatment of vitiligo with its definite curative effect 
and mild adverse reactions [6]. After dialectical analysis, the physicians of all generations believe that blood defi-
ciency and wind are its main causes, and the treatment should be based on the principle of nourishing the blood and 
dispelling wind. In this study, Tongqiao Hongma decoction, which has the effect of nourishing the liver and kidney, 
nourishing the blood, and dispelling wind, was combined with fractional CO2 laser and tacrolimus ointment and 
applied to patients with vitiligo to observe the clinical treatment effect, and the results are given below. 

1. Method 

1.1 General information 

A total of 104 patients with vitiligo were treated in our hospital from January 2018 to December 2023. They were 
divided into two groups, each with 52 cases, using a random number table method. The observation group consisted 
of 28 males and 24 females ages ranged from 21 to 63 years, with a mean (39.87±5.86) years; disease course ranged 
from 1 to 1 year, with a mean (7.93±1.05) years. The control group consisted of 27 males and 25 females; ages ranged 
from 22 to 64 years, with a mean (40.04±6.03) years; disease course ranged from 2 to 12 years, with a mean 
(8.18±1.18) years. There was no statistically significant difference in general information between the two groups 
(P>0.0), and this study was approved by our hospital's ethics committee. 

1.2 Inclusion and exclusion criteria 

1) Inclusion criteria: Western medicine meets the diagnostic criteria for vitiligo in the "Diagnostic for Melasma and 
Vitiligo" [3]; Traditional Chinese medicine meets the diagnostic criteria for blood deficiency and wind excess syn-
drome of vitiligo in the "Diagnostic and The Criteria for Chinese Medicine Diseases and Syndromes" [4]: The skin 
lesions are dull and colorless, the edges are blurred or clear, the progress is slow, itchy or without subjective symptoms; 
it may be accompanied by numbness of limbs, dizziness, palpitation, insomnia, sallow or pale complexion, andiry 
and thin pulse; sign the informed consent form for the study.2) Exclusion criteria: Those who have used topical drugs 
related to this disease within the past 2; those who have used sex hormones, glucocorticoids, thyroid hormones, or 
immunosuppressants in the past; pregnant or lactating patients 

1.3 Treatment methods 

1.3.1 Control group 
Fractional CO2 laser and tacrolimus ointment were used for treatment, and 1% lidocaine cream was applied to the 
skin, covered with film for 0.5 h, and the fractional CO2 laser device was started after the anesthetic took effect. The 
energy range was adjusted according to of the patient's condition, with 125~175 mJ of pulse, 1~2 pulses, lasting for 
3.5~4. ms, the power was adjusted to 3.5~4.0 W, the laser density was 0.4~0.8 mm, the spot diameter was 02~1.0 
mm, and the vitiligo was kept dry and clean, and the burn moisturizing ointment was applied to promote the shedding 
of scab. the laser treatment, tacrolimus ointment was applied to the lesion twice a day. 

1.3.2 Observation group 
On the basis of the control group, Tongqiao Xuehu Tang was added for treatment, and the prescription composition 
was: Polygonum multiflorum 15 g, Rehmannia glutinosa 15 g, Tribulus terrestris 30 g,matis chinensis 12 g, Angelica 
sinensis 15 g, Ligustrum lucidum 12 g, Hydrodendron 9 g, Artemisia capillaris 12 g, Xanthium sibiricum 9 g, Semen 
Astragali Complanati 2 g, Radix Saposhnikoviae 12 g, and Radix Glycyrrhizae Preparata 9 g. For those with liveri 
stagnation, appropriate amount of Curcuma aromatica and Bupleurum can be added; for those with fullness in the 
stomach and poor appetite or spleen deficiency, appropriate amount of Amomum kravanh and stir-fried Dioscorea 
can be added; for those with signs of blood stasis, Sparganiumoloniferum and Salvia miltiorrhiza can be added; for 
those with lesions located in the upper limb, Zingiber officinale can be added; those located in the lower limb, Radix 
Achyranthis Bidentatae can be added; for those located in the face, Angelica dahurica can be; for those located in the 
back, Pueraria lobata can be added; the above drugs were decocted in water to 500 ml, 1 dosed, taken orally twice a 
day, in the morning and evening, for 3 months as a course of treatment, and the therapeutic effect was observed after 
2 courses. 
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1.4 Observation indicators 

1) Statistical comparison of the clinical efficacy of the two groups. 2) Statistical comparison of the changes in the 
area of skin lesions and the skin color score of the two groups before treatment and 3, 6 months after treatment. Skin 
lesion pigmentation score: 0 point: the location of the skin lesion is white without pigmentation coverage; 1 point: 
there is a small amount of pigmentation coverage in the lesion site; 2 points: the lesion site is light brown; 3 points: 
the skin color of the lesion site is close to the normal skin color or yellowish brown. 3) Before and after treatment, 
venous blood of patients was extracted, and the supernatant was taken by centrifugation, and the changes of tyrosinase 
levels in serum were detected by enzyme-immunosorbent assay. Venous blood of patients was extracted, and the 
supernatant was obtained by centrifugation and the levels of tyrosinase in serum were detected by enzyme-linked 
immunosorbent assay. 

1.5 Criteria for evaluation of curative effect 

Markedly improved: The vitiligo basically disappeared, and the skin color of the lesion was close to the normal skin 
color, accounting for more than 75% of the total lesion area; improved: The vitiligo was significantly reduced, and 
the skin color of the lesion was close to the normal skin color, accounting for 30%-74% of the total lesion area; 
ineffective: The lesion had no repigmentation or the range continued to increase significantly. The markedly improved 
rate and the improved rate were included in the total effective rate. 

1.6 Statistical methods 

The data were processed using SPSS 23.0 software. The measurement data (the pigmentation integral of skin lesions, 
the area of skin lesions) were expressed as mean ± standard deviation, and the count data (clinical efficacy) were 
expressed as rate (%), t-test was used for the measurement data, and χ2 test was used for the count data, P < 0.05 
indicated that there was a significant difference. 

2. Results 

2.1 Clinical efficacy 

The total effective rate of treatment in the observation group (84.62%) was higher than that in the control (67.31%) 
(P < 0.05) (see Table 1). 

Table 1. Comparison of clinical efficacy between the two groups of patients (cases, %) 

Group Number of cases Significantly im-
proved Improved Ineffective Total effective rate 

Observation group 52 20(38.46) 24 (46.15) 8 (15.38) 44 (84.62) 

Control group 52 16(30.77) 19 (36.54) 17 (32.69) 35 (67.31) 

Xvalue     4.265 

pvalue     0.039 

2.2 The integral of skin lesion pigmentation 

Compared with the control group, the integral of skin lesion pigmentation in the observation group was higher at 3 
and 6 months after treatment (P < 0.05) (see Table 2). 

Table 2. Comparison of pigmentation scores of skin lesions between the two groups of patients (cases, x±s) 

group Number of cases Before treatment 3 months of treatment 6 months of treatment 

Observers 52 0.36±0.16 1.23±0.25 2.03±0.36 

control group 52 0.32±0.17 0.83±0.30 1.34±0.41 

t-values  1.236 7.386 9.119 

P value  0.220 0.036 0.028 
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2.3 Change in the area of skin lesions 

Compared to the control group, there was no statistically significant difference in the area of skin lesions before 
treatment (P > 0.05). After 3 and 6 months of treatment, the area of skin lesions in the observation group was smaller 
than that in the control group (p< 0.05, see Table 3). 

Table 3. Comparison of skin lesion area before and after treatment (cases, x±s) 

group Number of cases Before treatment (cm2) After 3 months of treat-
ment (cm2) 

After 6 months of treat-
ment (cm2) 

Observers 52 14.36±2.46 8.51±2.04 5.78±1.38 

control group 52 13.82±2.57 11.27±2.81 9.26±2.03 

t-values  1.095 5.732 10.223 

P value  0.276 0.041 0.033 

2.4 Serum tyrosinase levels 

There was no statistically significant difference in serum tyrosinase levels between the first 2 groups (P > 0.05), and 
the serum tyrosinase levels in the observation group were higher than those in the control group after 6 months of 
treatment (P < .05, see Table 4). 

Table 4. Comparison of serum tyrosinase levels before and after treatment in two groups (cases, x±s) 

group Number of cases Before treatment 
(mg/ml) 

Treated for 6 
months (mg/ml) t-values P value 

Observers 52 0.084±0.022 0.274±0.032 35.282 0.000 

control group 52 0.082±0.020 0.163±0.028 16.975 0.000 

t-values  0.485 18.825   

P value  0.629 0.000   

3. Discussion 

In recent years, with the deterioration of the living environment and the increase in work pressure, the incidence of 
vitiligo has shown an upward trend, and it has become one of the major diseases affecting the physical and mental 
health of patients [6]. At present, the pathogenesis of vitiligo not been fully clarified, and it is considered to be caused 
by the loss of melanocytes in the skin due to factors such as mental, neurochemical, genetic, and auto, and thus, the 
use of various technical means to stimulate the regeneration and proliferation of melanocytes in the basal layer of the 
skin to restore skin color has become the key treatment [7-8]. At present, there are a variety of treatment methods for 
vitiligo, mainly including oral hormone drugs, epidermal transplantation, phototherapy other technical means [9]. 
The fractional CO2 laser and tacrolimus ointment, as new optical technical means, can vaporize the water in the skin 
tissue with the laser energy generated by local skin irradiation, and the heat is transmitted to the dermis, stimulating 
the production of collagen and reconstructing the dermal structure [10]. At the same time, some epidermal cells are 
separated from the basement membrane under the action of heat and migrate to the epidermis, proliferate and differ-
entiate to produce new cells, and continuously repair the wound surface. Huang Yue-shen [11] and others' research 
pointed out that 5 cases of keloids, burn scars, traumatic scars, and suture scars were treated with ultra-pulse CO2 
fractional CO2 laser and tacrolimus ointment 3 months, the results showed that the wound healed in 5-10 days, 50% 
of patients had an improvement rate of 75.86, the treatment was effective with a high efficiency of 100%, and there 
were no serious complications such as infection, hypopigmentation, and obvious hyperpig. Although fractional CO2 
laser and tacrolimus ointment have a certain effect on the treatment of keloids, chloasma, and vitiligo, clinicians 
believe that the etiological mechanism of vitiligo is complex, and most advocate the use of combined measures for 
its treatment. Traditional Chinese medicine believes that vitiligo is mostly caused by blood deficiency and wind. 
Wind is an evil of yang, which is easy to generate and invade the muscles and skin, leading to blockage of the skin 
and blood vessels, obstruction of the circulation of qi and blood, and the skin can not be nourished. At the same time, 
kidney deficiency and lack of essence, and liver blood deficiency make blood unable to transform into essence, the 
skin loses nourishment, and biochemical white spots are produced, so the treatment should benefit the liver and kidney, 
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nourish the blood andel the wind. Compound Polygonum multiflorum nourishing soup is mainly composed of Po-
lygonum multiflorum, Ligustrum lucidum, fried Polygonum multiflorum, Fructus Saposhnikoviae, Radix Vervain, 
Radix Angelicae Sinensis, Fructus Xanthii, Herba Dianthi, Radix Rehmanniae Preparata, Radix Polygoni Avicularis, 
Radix Glycyrrhizae Preparata, etc., among which Polygonum multiflorum and Fructus Saposhnikoviae are monarch 
drugs, which can play a role in nourishing the liver and kidney and dispelling wind; Radix Polygoni Avicularis, Radix 
Rehmanniae Preparata, Radix Angelicae Sinensis, and Fructus Xanthii can nourish the liver and kidney; Fructus 
Xanthii, Radix Saposhnikoviae, Herba Dianthi, and Radix Vervain can dispel wind and dredge the channels and 
collaterals; Radix Angelicae Sinensis nourishes the blood and nourishes the blood, and all the herbs together play a 
role in nourishing the liver and kidney, nourishing the blood, and dispelling wind. Modern pharmacological research 
has found that Radix Saposhnikoviae, Polygonum multiflorum, and Ligustrum lucidum can enhance the activity of 
tyrosinase and promote the production of melanin, and Radix Angelicae Sinensis, Polygonum multiflorum, Polygo-
num multiflorum, and Fructus Xanthii can up-regulate the mRNA expression level of tyrosinase and promote the 
synthesis of enzyme protein [12]. The results of this study show that the total effective rate of treatment in the obser-
vation group is higher than that in the control group, and the area of skin lesions in the observation group is smaller 
than that in the control group after 3 and 6 months of treatment, and the skin lesion pigmentation score is higher than 
that in the control group (P < 0.05), suggesting that compound Polygonum multiflorum nourishing soup combined 
with fractional CO2 laser and tacrolimus ointment can promote the improvement of patients' symptoms and improve 
the clinical effect of treatment. In addition, tyrosinase is a key enzyme in the synthesis of melanin, which is of great 
significance in promoting the production of melanin. The results of this study showed that the level of serum tyrosi-
nase in the observation group was higher than that in the control group after 6 months of treatment (P < 0.05), sug-
gesting that Tongqiao Xuehuo decoction combined with fractional CO2 laser and tacrolimus ointment can upregulate 
the level of serum tyrosinase. 

It is concluded that Tongqiao Huoxue decoction combined with fractional CO2 laser and tacrolimus ointment in 
the treatment of white scar, which can up-regulate the level of serum tyrosinase, promote the improvement of patients' 
symptoms, and improve the clinical curative effect, is worth promoting. 
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