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Summary
Background: Melasma is an acquired, common hyperpigmented disorder on the face. 
While many therapeutic approaches are available, their efficacy is moderate.
Objective: To investigate the safety and efficacy of a cream containing herbal mix‐
ture for melasma.
Methods: A total of 90 volunteers with melasma were enrolled in this randomized, 
double‐blind, controlled clinical study, and they were randomly divided into three 
groups (A, B, and C). Patients in group A were treated with a cream containing herbal 
mixture, while groups B and C were treated with arbutin cream and placebo, respec‐
tively, twice daily for 12 weeks. Melasma area and severity index (MASI) score, mela‐
nin index (MI), erythema index (EI), changes in density of inflammatory cells, and 
adverse events were evaluated every 4 weeks.
Results: Although MASI scores declined significantly in both groups A and B (P < 0.05), 
a greater reduction was seen in group A (13.00−9.82 = 3.18 for group A; 
12.65−10.84 = 1.81 for group B). Moreover, the cream containing herbal mixture, but 
not arbutin cream and placebo, significantly reduced EI and density of inflammatory 
cells after 12‐week treatment (P < 0.05). No adverse reactions were observed in ei‐
ther group A or group C. In group B, two subjects experienced mild erythema and 
itching, which disappeared after stop using the arbutin cream.
Conclusion: The cream containing herbal mixture is safe and effective for melasma.

K E Y W O R D S

erythema index, herbal mixture, melanin index, melasma, melasma area and severity index 
score

1  | INTRODUC TION

Melasma is an acquired pigmentary condition, commonly occur‐
ring on the face of females, which can be classified into centrofa‐
cial pattern, malar pattern, mandibular pattern, and mixed.1-3 The 

prevalence of melasma is 1% in general population and as high as 
50% in high‐risk populations.4 Previous studies have shown that 
at least four pathogenesis are involved in the development of me‐
lasma, that is melanogenesis/melanin,5 inflammation,6-9 vascular‐
ization/vascular factor,10,11 and defective skin barrier.12-15 Although 
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melasma is not life‐threatening, it greatly impacts the quality of the 
life of patients.

Although many therapeutic regimens are available for melasma, 
the efficacy is moderate.4 In some cases, they can cause severe 
adverse reactions. For example, repeated applications of hydroqui‐
none, commonly used for the treatment of hyperpigmentation, can 
cause toxic reactions, depigmentation, vitiligo‐like hypochromia, or 
leukoderma.16,17 Therefore, development of effective and safe prod‐
ucts for melasma is becoming emergent.

In the present study, we evaluated the efficacy and safety of 
a newly developed formulation in a randomized, double‐blind, 
and controlled trial in 90 volunteers. Certain ingredients in this 
formulation specifically target respective aspect involved in the 
pathogenesis of melasma. For example, China camellia can anti‐
oxidant and inhibit tyrosinase activity,18 leading to inhibition of 
melanogenesis. Sanchi can promote blood circulation by sup‐
pressing the aggregation of platelets.19 Portulaca oleracea ex‐
hibits anti‐inflammatory and anti‐allergy properties,20 resulting 
in improvement in inflammation. Prinsepia utilis can improve epi‐
dermal permeability barrier function, via stimulation of epidermal 
ceramide production.21

2  | MATERIAL S AND METHODS

2.1 | Study design

This randomized, double‐blind, controlled clinical study was 
carried out during winter (2017‐2018) in the Department of 
Dermatology, the First Affiliated Hospital of Kunming Medical 
University, Kunming, Yunnan, China. The research protocol was 
examined and approved by the ethic committee of Chinese Clinical 
trial Registry (ChiCTR) and was registered in ChiCTR (ChiCTR‐
INR‐17012531). Benefits, risks, and potential complications were 
explained to the volunteers, and informed written consent was 
obtained from participants.

2.2 | Study subjects

A total of 90 Chinese patients were recruited from the derma‐
tology clinic of First Affiliated Hospital of Kunming Medical 
University. Diagnosis of melasma was made by dermatologists spe‐
cialized in pigment disorders. Inclusion criteria included (a) males 
and females aged 25‐50 years old, without known systemic disor‐
ders; (b) willing to use SPF > 30 sunscreen during the entire study 
period without direct exposure to the sun; (c) not using any other 
freckle or whitening products or receiving other treatments (drugs, 
chemical stripping, laser, etc) at least 1 month before entering the 
study and during the whole period; (d) willing to sign the informed 
consent and to complete the study. Exclusion criteria included (a) 
pregnancy, breastfeeding, with systemic disorders (such as severe 
gynecologic, endocrine, tumors, and immunodeficiency diseases, 
etc); (b) having other skin diseases (herpes simplex, eczema, ulcera‐
tion, active facial acne, etc); (c) currently attending other clinical 

studies or patients who have participated in other clinical studies 
within 3 months.

2.3 | Test cream

This new whitening cream, manufactured by Beitaini 
Biotechnological Co., Ltd. (China), containing China camellia (1%), 
sanchi (0.5%), prinsepia utilis oil (0.5%), and portulaca oleracea (1%), 
which were added at low temperature (45℃) and mixed evenly 
at speed of 138 g for 5 minutes. The collection and extraction of 
these herbal ingredients were performed by State Key Laboratory 
of Phytochemistry and Plant Resources in West China, Kunming 
Institute of Botany, Chinese Academy of Sciences. A cream without 
active ingredients was used as placebo, and arbutin cream was used 
as additional control. The tested cream and the controls were certi‐
fied by China Food and Drug Administration (CFDA) (G20170790; 
G20150147).

2.4 | Treatments

Volunteers were randomly divided into three groups using a 
table of random numbers. Patients in group A were treated with 
a cream containing herbal mixture, while groups B and C were 
treated with arbutin cream and placebo, respectively, twice daily 
on the whole face for 12 weeks. Because ultraviolet light can ag‐
gravate pigmentation, all volunteers were instructed to apply the 
same sunscreen every 3 hours while being outdoor during the 
trial period.

2.5 | Evaluation method

A Visia (Canfield Scientific, Inc, New York, NY, USA) was used to pho‐
tograph the patients’ face at baseline and after 4, 8, and 12 weeks 
of treatments. The MASI score22 was used to evaluate the sever‐
ity of disease independently by two individual observers. Because 
Mexameter® is reliable and widely used for the objective assessment 
of pigmentation and erythema, melanin index (MI), and erythema 
index (EI) were measured using Mexameter® (MX 18; Courage & 
Khazaka, Germany). A mean value of three measurements per sub‐
ject was taken at each time point.

Density of inflammatory cells was assessed with a reflectance 
confocal microscopy (RCM; Vivascope 1500; Lucid Inc, Rochester, 
NY, USA).7 To evaluate the density of inflammatory cells in melasma, 
each image (500 × 500 μm) was assessed and scored independently 
by two individual observers. In comparison to normal controls, the 
density was scored as 0 = no increase, 1 = slight increase, 2 = mod‐
erate increase, and 3 = marked increase.23 The score is presented 
as mean ± standard deviation. The higher the score was, the higher 
density of inflammatory cells was.

Safety, efficacy, and tolerability were evaluated at the end of 
week 4, week 8, and week 12. The volunteers were asked to eval‐
uate their satisfaction with the following criteria: 0 = not satis‐
fied, 1 = partially satisfied, 2 = satisfied, or 3 = very satisfied. We 
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recorded adverse events, including itching, scaling, erythema, burn‐
ing, and erosion at each visit.

2.6 | Statistical analysis

The data were analyzed by SPSS version19.0 and were expressed as 
mean ± standard deviation. Repeated Measures ANOVA were used 
to compare data among three groups at different times. Statistical 
significance was assumed for a P < 0.05.

3  | RESULTS

3.1 | Demographic characteristics of patients

The patients were 40.35 ± 6.02 years old and had skin type III 
or IV (Fitzpatrick skin types). The mean duration of melasma was 
5.46 ± 3.72 years. The baseline MASI scores were 12.83 ± 6.49 (de‐
tailed in Table 1).

3.2 | The cream of herbal mixture improves MASI 
scores, MI, and EI

As shown in Table 2 and Figure 1, after 12‐week treatments, 
both the cream of herbal mixture (A) and arbutin cream (B) sig‐
nificantly improved MASI scores (P < 0.05 vs baseline for both 
groups), whereas a more dramatic reduction in MASI scores was 
observed in group A (13.00−9.82 = 3.18 vs 12.65−10.84 = 1.81). 
Likewise, following 12‐week treatments, the average melanin 
index (MI) markedly decreased in both groups A and B in com‐
parison with the baseline (Group A: 227.27−183.18 = 44.09; 
Group B: 221.9−207.23 = 14.67). Again, a more significant re‐
duction in MI was observed in Group A than that in Group B 
(P < 0.05). However, only the test cream, but not arbutin cream, 
dramatically lowered erythema index following 12‐week treat‐
ments (361.37−321.43 = 39.94, P < 0.05 vs baseline). In con‐
trast, 12‐week treatments with placebo did not significantly 
improve MASI scores and EI (12.84−12.73 = 0.11 for MASI scores; 

TA B L E  1  Baseline characteristics of subjects

Characteristics Group A (N = 30) Group B (N = 30) Group C (N = 30) Total (N = 90)

Age (y) 40.37 ± 7.22 40.4 ± 5.67 40.3 ± 5.18 40.35 ± 6.02

Fitzpatrick skin types

III 14 (46.7%) 15 (50%) 14 (46.7%) 43 (47.8%)

IV 16 (53.3%) 15 (50%) 16 (53.3%) 47 (52.2%)

Baseline melasma score 13 ± 6.14 12.65 ± 8.04 12.84 ± 5.17 12.83 ± 6.49

Duration of melasma (y) 5.45 ± 3.53 5.47 ± 4.00 5.45 ± 3.74 5.46 ± 3.72

Data are presented as mean ± standard deviation.

TA B L E  2  Changes in MASI score, MI, EI, Inflammatory cells at week 0, week 4, week 8, and week 12

  Group A (N = 30) Group B (N = 30) Group C (N = 30)

MASI 0 13.00 ± 6.14 12.65 ± 8.04 12.84 ± 5.17

MASI 4 11.79 ± 5.34 11.79 ± 7.70 12.82 ± 5.19

MASI 8 10.54 ± 4.65 11.06 ± 6.80 12.81 ± 5.18

MASI 12 9.82 ± 4.43 10.84 ± 6.83 12.73 ± 5.19

MI 0 227.27 ± 76.42 221.90 ± 51.67 225.90 ± 51.22

MI 4 205.87 ± 46.83 215.63 ± 49.96 221.90 ± 49.69

MI 8 199.37 ± 37.47 210.07 ± 47.62 221.80 ± 50.86

MI 12 183.18 ± 44.19 207.23 ± 48.44 221.57 ± 51.27

EI 0 361.37 ± 39.27 364.33 ± 74.99 359.00 ± 58.37

EI 4 343.13 ± 50.25 358.73 ± 46.08 353.30 ± 52.41

EI 8 329.03 ± 54.82 353.60 ± 58.57 352.87 ± 48.56

EI 12 321.43 ± 51.10 352.30 ± 54.57 352.60 ± 55.38

Inflammatory cells at baseline 0.67 ± 0.66 0.60 ± 0.62 0.60 ± 0.62

Inflammatory cells at week 4 0.43 ± 0.63 0.57 ± 0.63 0.60 ± 0.62

Inflammatory cells at week 8 0.33 ± 0.61 0.57 ± 0.63 0.53 ± 0.57

Inflammatory cells at week 12 0.23 ± 0.50 0.53 ± 0.63 0.57 ± 0.63

Data are presented as mean ± standard deviation.
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F I G U R E  1  Changes in MASI score, MI (melanin index), EI (erythema index) after 12 weeks of treatment. Red line corresponds to test 
cream (A), green line to arbutin cream (B) and blue line to placebo cream (C)

F I G U R E  2  Melasma with Inflammatory cells. A, Clinical photograph of hyperpigmented macules (circled) on the cheek. The lesional (L) 
and perilesional normal skin (N) were evaluated. B, Confocal images show increased Inflammatory cells in the superficial dermis of the lesion 
(L) compared to perilesional normal skin (N) (C)

(A) (B) (C)

F I G U R E  3  Percentage of patients with 
different satisfaction score for group A 
(test cream), group B (arbutin cream), and 
group C (placebo) at week 12
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359.0−352.6 = 6.4 for EI). These results indicate that the cream of 
herbal mixture improves melasma.

3.3 | The cream of herbal mixture decreases 
inflammation

As seen in Figure 2, more inflammatory cells were observed in me‐
lasma in comparison with normal controls at baseline (Figure 2B vs 
C). Following 12‐week treatments with the cream of herbal mixture, 
the density of inflammatory cells markedly decreased (0.67 ± 0.66 at 

baseline vs 0.23 ± 0.50 after treatment, P < 0.05). In contrast, neither 
arbutin cream nor placebo significantly changed the density of in‐
flammatory cells (Table 2). These results demonstrate that the cream 
of herbal mixture alleviates cutaneous inflammation in melasma.

3.4 | Subjective satisfaction score

The subjective satisfaction scores were markedly improved in both 
group A and group B (Figure 3). In particular, the number of patients 
with “very satisfied” (score 3) increased from 4 (13.3%) at week 4 to 

F I G U R E  4  Representative images of 
study subjects of group A at baseline (A1, 
B1, and C1) and week 12 (A2, B2, and 
C2). A, Photographs were taken using 
natural light; B, browns spots. C, Clinical 
observations showing diminished red 
patch.

(A1) (A2)

(B1) (B2)

(C1) (C2)



1726  |     ZHANG et al.

10 (33.3%) at week 12 in group A, while in group B, 2 patients (6.7%) 
at week 4 and 5 patients (16.7%) at week 12 had satisfaction score 
3. In contrast, no patients felt “very satisfied” and 7 patients (23.3%) 
felt unsatisfied at week 12 after treatments with placebo.

3.5 | Adverse reactions

No itching, scaling, erosion, burning, or ulcer was reported at any 
visit in group A and group C. Two subjects treated with arbutin 
cream experienced slight erythema and pruritus, which disappeared 
after stop using the arbutin cream.

4  | DISCUSSION

Current regimens for melasma include chemical peels, oral drugs, 
topical therapy, prevention of UV radiation and laser therapies, most 
of which are easy to relapse and incomplete clearance.24 Because 
hyperpigmentation is the major clinical manifestation of melasma, 
much attention has been paid to decrease melanin by inhibition of 
the exacerbated activity of melanocytes and dispersion of melanin 
granules.25 Indeed, the strategies decreasing melanin can improve 
skin pigment to some extent. But recurrence is inevitable in most 
cases, if not in all cases. However, here we developed a cream con‐
taining herbal mixture, in which each natural ingredient specifically 
targets respective pathogenic aspect of melasma (Figures 4 and 5). 
Our results showed that topical applications of this cream containing 
herbal mixture markedly improved melasma.

Although we did not look at the molecular mechanisms, the 
pharmacologic mechanisms by which this herbal mixture cream 
improved melasma could be largely attributed to the four natural 
ingredients, that is, China camellia, sanchi, prinsepia utilis oil, and 
portulaca oleracea. Our previous studies demonstrated that extract 
of China camellia inhibited tyrosinase activity and proliferation of 
melanocytes.18 Moreover, camellianin A exhibits potent antioxidant 

activity,26,27 while oxidative stress can cause hyperpigmentation.28 
Thus, both antioxidant and inhibition of melanogenesis properties of 
China camellia can contribute to improvements in pigmentation in 
melasma following the treatments with the test cream.

Sanchi (Sanchi ginseng Panax notoginseng) is another active 
ingredient in our formulation. Previous studies have shown that 
Panax notoginseng saponins (PNS), a constituent of Sanchi, ex‐
hibited multiple health benefits, including improvements in micro‐
circulation,29,30 anti‐inflammation,31 and anti‐oxidation,32 while 
disturbed microcirculation, inflammation, and oxidative stress play 
pathogenic role in the development of melasma.4,7,11 Hence, it is 
likely that sanchi contributes to improvements in pigment, inflam‐
mation, and erythema index after 12‐week treatments with this 
cream of herbal mixture.

Our prior studies demonstrated that melasma is featured by in‐
filtration of lymphocyte‐based inflammatory cells in the superficial 
dermis and capillaries and increased expression of Toll‐like receptors 
2 and 4.6 Moreover, 75% of melasma patients displayed mild lympho‐
cytic infiltration in the lesion.7 Furthermore, melasma patients with 
inflammatory infiltration had a more severe hyperpigmentation.9 In 
the present study, we demonstrated that topical treatments with the 
cream of herbal mixture decreased the density of inflammatory cells 
in melasma lesion. This benefit of the test cream could be due to the 
anti‐inflammatory and antioxidant properties of portulaca olerace in 
the cream, as demonstrated in prior studies.33,34

Defective epidermal permeability barrier has be proposed to 
contribute to the development of melasma.12-15 Accordingly, im‐
provement in epidermal permeability barrier could benefit melasma. 
It has been demonstrated that Prinsepia utilis, an ingredient in the 
test cream, could improve epidermal permeability barrier via stimu‐
lation of epidermal lipid production, including ceramides, major com‐
ponent of lamellar lipids in the stratum corneum.21,35 Thus, Prinsepia 
utilis induced improvement in epidermal permeability barrier could 
be additional mechanism by which the cream of herbal mixture im‐
proves melasma.

F I G U R E  5  Formula design of the new whitening cream aimed at four main pathogenesis of melasma
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Taken together, the present study demonstrated that the cream 
containing herbal mixture improves melasma by multiple mechanism, 
including anti‐inflammation, antioxidant, improving microcirculation, 
inhibition of melanogenesis as well as improving in epidermal per‐
meability barrier.

5  | CONCLUSION

The cream containing herbal mixture is effective and safe to 
melasma.
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