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To analyze the efficacy of Qingshuanglu in improving burn scars. First, 120 burn individuals were recruited
and all the participants were given oral administration of diosmin and then randomized to Meibao Shi Run
Shao Shang Gao and Qingshuanglu. Efficacy, visual analogue scale, vancouver scar scale score, pigmentation
rate, wound drying time, healing time, safety, and serum inflammatory factor levels were comparatively
analyzed. Patients receiving Qingshuanglu treatment showed shorter wound drying and healing time, lower
visual analogue score, vancouver scar score, reduced pigmentation rate and total incidence of adverse reactions
than those treated with Meibao. Moreover, markedly decreased levels of various serum inflammatory factors
were observed in patients receiving Qingshuanglu, lower than the pre-treatment levels and those receiving
Meibao. The study demonstrates that Qingshuanglu exposure could effectively repair burn injury, attenuate
the inflammatory response, and reduce the scar formation for burn patients.
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Burn injuries represent an under-appreciated
medical condition that cause negative physical and
emotional consequences to poorly affect quality of
lifel!). Burn injuries result from heat, cold, radiation,
friction, chemical or electric sources, and most burn
injuries are caused by heat from fire, hot liquids,
or solids?. The severity of burn injuries can be
graded into 4 degrees according to the depth and
sizePl. The 1% degree burns are superficial burns
that only affect the uppermost layer of the skin
(epidermis), and the skin becomes red with limited
pain experienced in duration. The 2" degree burns
involve superficial partial-thickness, that require
dressing and wound care, possibly accompanied
by pathologic scar formation, but do not require
surgery. However, deep partial-thickness burns
might require surgery and will scar. The 3™ degree
burns seem to be full-thickness burns that extend
through the full dermis and they require protection
against infection and surgical management. The 4
degree burns affect deeper tissues, such as muscle
or bone, and usually result in loss of the burned
part. According to the World Health Organization
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(WHO), there is an estimated 11 million burn
injuries of all types around the world each year. A
multitude of studies have shown that severe burns
contribute to inflammatory and stress responses,
insufficient extracellular matrix production,
and declined angiogenesis within a few hours of
injury™. Although the 1% and 2" degree burns
could heal and do not require surgical intervention,
the treatment and recovery from burn injuries is
profoundly painful which requires an approach
base on interdisciplinary teamP!. Yet, experimental
and clinical studies have yielded results with less
expectation to improve clinical treatment for burn
injuries.

Traditional Chinese Medicine (TCM) and Chinese
herbs have extensively demonstrated their values
in substantial achievement in anti-inflammatory,
anti-bacteria, and tissue reconstruction during
the wound closurel®. The powder made by
TCM allows for the growth of new skin and
muscle regeneration by clearing heat and toxins,
absorbing necrotic tissue and exudate from the
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wound surface, and activating blood circulation!”.
Diosmin is a flavone glycoside that exhibits
multiple pharmacological activities, such as
antioxidant activities and anti-inflammatory
effects and it has been reported to reduce burn
edemal®. Qingshuanglu, a TCM formula, was
developed by The Second Affiliated Hospital of
Fujian University of Traditional Chinese Medicine
hospital, which primarily contained Taraxacum
mongolicum, Myrica rubra root, Ilex pubescens,
borneol, bear bile, Callicarpa macrophylla leaves,
Cirisum arvense. Qingshuanglu exposure has the
ability to promote dryness on the wound surface,
accelerate scab formation and healing, achieve
pain relief, effectively reduce or repair scars. The
primary objective of the study is to investigate the
efficacy of Qingshuanglu’s exposure for burn scar
improvement compared to Meibao Shi Run Shao
Shang Gao, which is the current drug for treating
superficial and superficial partial-thickness burns.

MATERIALS AND METHODS
General information:

This study consecutively considered 120 patients
who were treated for burn injuries at the Second
Affiliated Hospital of Fujian University of
Traditional Chinese Medicine during the period of
January 2021 to January 2023.

Inclusion criteria:

The severity of burn injuries was determined by
the dermatologist according to the depth and size
and classified into different grades. Patients of all
the grades, like grade I (superficial burns), grade
ITA (superficial partial-thickness burns), grade 1B
(deep partial-thickness burns), and grade III (full-
thickness burns); patients having total burn area
<30 % of the Total Body Surface Areca (TBSA);
and patients aged (18-65) y were included in the
study.

Exclusion criteria:

Presence of a known skin condition, such as
psoriasis and skin cancer; presence of caustic
burns of upper respiratory and digestive tract;
any current ongoing pulmonary, hepatic, renal,
hematological, neurological, neoplastic diseases,
or psychiatric abnormalities; and pregnancy (tested
with Beta (B)-human chorionic gonadotropin test)
or breastfeeding patients were excluded.
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The study protocols were approved by the Ethics
Committee of the Second Affiliated Hospital of
Fujian University of Traditional Chinese Medicine.
The study was in accordance with the Declaration
of Helsinki. All the participants provided written
informed consent to participate in the study.

Treatment protocols:

After admitting into the hospital, all the patients
were treated with debridement technique according
to the cause and degree of burn injury, followed
by anti-infection treatment, rehydration treatment,
and were orally administered with 500 mg/time
of diosmin for 10 d, and twice daily (Aimailang,
approval number: X980598, specification: 500
mgx20 tablets). Next, the patients were randomized
to different treatment arms: Meibao Shi Run
Shao Shang Gao mainly consisting of Coptis
chinensis, Phellodendron amurense, Scutellaria
baicalensis, earthworm and shell of opium poppy,
and Qingshuanglu. The wounds were rinsed
with normal saline and then disinfected. Under
the sterile condition, the wounds were covered
either with with 0.15-0.30 mm of thickness of
Shi Run ShaoShang Gao (Meibao) (Shantou
Meibao Pharmaceutical Co., Ltd., 220000004,
specification: 40 g per tube), daily once for 10 d,
or Qingshuanglu (no dressing or covering), three
times for 10 d.

Outcome measurements:

The primary outcome was effectiveness of wound
healing where 100 % wound healing without
whole-body symptoms was deemed as cure; >90
% wound healing without whole-body symptoms
was considered as excellent response while >50 %
wound healing without whole-body symptoms as
good response otherwise it is considered to have
no response. While the secondary outcomes used
the Visual Analogue Score (VAS) for assessing
the degree of pain during wound dressing and
Vancouver Scar Scale (VSS) scores for scar
assessment after treatment. Further, pigmentation
rate, wound drying time, healing time, and safety
profile were also studied. VAS is an assessment
tool that is employed to quantify pain, ranging
from 1-10 in which higher number indicates
greater severity. VSS is comprised of 4 domains
including pliability, pigmentation, vascularity, and
scar height, with the total score ranging from 0 to
15 where higher VSS score reflects a greater scar.
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Enzyme-Linked Immunosorbent Assay (ELISA):

The patients were requested to provide peripheral
blood after overnight fasting at baseline before
and after 10 d of treatment. The peripheral blood
samples were then placed into pyrogen/endotoxin-
free tubes, followed by centrifugation at 2000 xg
for 10 min, and then the serum was obtained. The
serum samples were submitted to commercially
available human ELISA kits for Tumor Necrosis
Factor Alpha (TNF-a) (ab181421, Abcam) and
Interleukin (IL)-6 (ab178013, Abcam). The
serum samples were also allowed to measure the
concentration of C-Reactive Protein (CRP) by
turbidimetric method with automatic biochemical
instruments.

Statistical analysis:

Continuous data was obtained using mean+Standard
Deviation (SD). Difference for data at baseline to
10 d after treatment in the group was determined
by using the paired t test. While, in the patients
receiving Meibao and thosereceiving Qingshuanglu
difference for data was estimated using the unpaired
t test, which was completed in GraphPad Prism
version 8.0 for Windows (GraphPad Software, San
Diego, California, USA).

RESULTS AND DISCUSSION

Baseline data of patients was studied. A total
of 120 patients were consecutively recruited
and randomized into Meibao treatment and
Qingshuanglu exposure, 60 patients for each
group. Among 60 patients who were scheduled
to receive Qingshuanglu exposure, there were 36
males and 24 females, with a mean age of 43.77
y. Their burn injuries involved a flame (n=22), hot

grease (n=28), and other reasons (n=10), with the
burn area ranging from 5 % to 29 % and a mean
of 17.03 %. Similarly, among 60 patients who
were scheduled to receive Meibao treatment, there
were 33 males and 27 females, with a mean age
of 42.22 y. Their burn injuries involved a flame
(n=23), hot grease (n=25), and other reasons
(n=12), with the burn area ranging from 5 % to 29
% and a mean area of 16.53 %. Two randomized
groups were compared for treatment outcomes and
no significant difference was observed on their
characteristics at baseline (p>0.05) (Table 1).

Primary outcomes were evaluated. After 10 d
Qingshuanglu exposure, cure was achieved in 28
patients, excellent response was achieved in 20
patients, good response was achieved in 10 patients
and no response was observed in 2 patients.
Similarly after 10 d Meibao treatment, cure was
achieved in 24 patients, excellent response was
achievedin 16 patients, good response was achieved
in 10 patients, and no response was observed in 10
patients. The total response rates were 96.67 % and
83.33 % between patients receiving Qingshuanglu
exposure and those receiving Meibao treatment,
respectively (p=0.030) (Table 2).

Similarly, secondary outcomes were also evaluated.
The patients receiving 10 d Qingshuanglu exposure
was observed with reduced wound drying time
and healing time compared to those receiving
10 d Meibao treatment (p<0.05) (Table 3). The
VAS scores, the summarized VSS scores, and
the pigmentation rates were notably lower in the
patients receiving 10 d Qingshuanglu exposure
than those receiving 10 d Meibao treatment
(p<0.05) (Table 3 and fig. 1).

TABLE 1: BASELINE CHARACTERISTICS OF PATIENTS

Age (y) Qingshuanglu

Gender distribution (n/%)
Burn injury (n/%)

36 (60.00 %)
Flame 22 (36.67 %)
28 (46.67 %)
10 (16.66 %)
17.024.71

Hot grease
Other reason

Burn area (%)

Meibao P
33 (55.00 %) 0.712
0.83
23 (38.33 %)
25 (41.67 %) 0.475

12 (20.00 %)
16.39+4.91

TABLE 2: THE TOTAL RESPONSE RATES OF PATIENTS RECEIVING EITHER 10 d QINGSHUANGLU

EXPOSURE OR MEIBAO TREATMENT

Treatment arm Cure Excellent response Good response No response Total response rate
Qingshuanglu exposure 28 20 10 2 58 (96.67 %)
Meibao treatment 24 16 10 10 50 (83.33 %)
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TABLE 3: SECONDARY OUTCOMES OF PATIENTS RECEIVING EITHER 10 d QINGSHUANGLU EXPOSURE

OR 10 d MEIBAO TREATMENT

Secondary outcomes Qingshuanglu Meibao p
Wound drying time (d) 3.92+1.01 4.52+1.32 0.006
Wound healing time (d) 12.80+2.00 14.19+2.93 0.003
VAS during wound dressing 3.38+1.04 5.22+1.67 <0.001
VSS scores 2.92+0.89 3.45+1.10 0.004
Pigmentation rate (n/%) 1(1.67 %) 8 (13.33 %) 0.032
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Fig. 1: Comparison of secondary outcomes (A): Wound drying time; (B): Wound healing time; (C): VAS scores during wound dressing (D): VSS
scores and (E): Pigmentation rate in patients receiving either 10 d Qingshuanglu exposure or 10 d Meibao treatment
Note: “p<0.05 and “p<0.01 compared to patients receiving Meibao, respectively

Further, production of pro-inflammatory factors
was studied. The patients receiving Qingshuanglu
exposure and those receiving Meibao treatment
did not differ regarding the serum levels of TNF-a,
CRP, and IL-6 at baseline (p>0.05). The mean
serum levels of TNF-a, CRP, and IL-6 decreased
from 58.04 pg/ml, 30.15 mg/l, and 10.46 pg/ml at
baseline to 40.80 pg/ml, 12.03 mg/l, and 7.79 pg/
ml after 10 d Qingshuanglu exposure (p<0.05).
The mean serum levels of TNF-a, CRP, and IL-6
reduced from 57.65 pg/ml, 33.62 mg/l, and 10.26
pg/ml at baseline to 48.24 pg/ml, 28.77 mg/l, and
9.06 pg/ml after 10 d Meibao treatment (p<0.05).
More importantly, these reductions were greater in
the patients receiving Qingshuanglu exposure than
those receiving Meibao treatment (p<0.05) (fig. 2).

Safety evaluation was studied. After 10 d
Qingshuanglu exposure, the infection occurred
in one patient and pigmentation occurred in
one patient. The total incidence rate of adverse
reactions was 3.33 %. After 10 d Meibao treatment,
infection occurred in one patient, pigmentation
occurred in 8 patients, and neutrocytopenia
occurred in one patient. The total incidence rate
of adverse reactions was 16.67 %. The patients
receiving Qingshuanglu exposure and those
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receiving Meibao treatment showed significant
difference with regard to the total incidence rate
of adverse reactions (p=0.030) (fig. 3).

Currently, burn patients often leave scars after
treatment, which significantly affects the quality
of life of patients. It is important to provide timely
and effective treatment to improve the clinical
symptoms of patients and reduce the scars formed
after wound healing. The study demonstrated
Qingshuanglu exposure could effectively repair
burn injury, attenuate the inflammatory response,
reduce the scar formation for burn patients.

Tissue damage caused by burn injury triggers
increased release of numerous inflammatory
mediators and vasoactive substances such as
TNF-a, CRP, IL-6, and oxygen free radicals, which
leads to an increased microcirculation permeability,
with fluid extravasation from blood vessels into
the tissue space, primarily manifested as local
and generalized acute edemal. Acute edema
exacerbates blood stasis, resulting in inadequate
oxygen and nutrient supply, accumulation of
metabolic waste products and inflammatory
mediators, and finally causing severe impairment
of wound healing!'%!1,
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Fig. 2: The serum levels of TNF-0, CRP, and IL-6 in the patients receiving Qingshuanglu exposure and those receiving Meibao treatment,

determined by ELISA methods

Note: “p<0.05 before vs. after treatment; “p<0.05 compared to Meibao treatment
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Fig. 3: Safety evaluation by comparing the total incidence of adverse reactions in patients receiving Qingshuanglu was significantly lower than that

in patients receiving Meibao

Note: “p<0.01 compared to patients receiving Meibao

Burn associated local and general tissue
edema is induced by local cell destruction and
capillary leak syndrome, which involves reduced
capillary permeability with prevention of fluid
extravasation from blood vessels!'>!*), Diosmin
exerts a strong protective effect on blood vessels
against vascular leakage and inflammation by
increasing the elasticity of vessel walls and
reducing the permeability of capillary walls,
thereby producing an anti-edematous effect!!*!5],
The clinical drug treatment for superficial and
superficial partial-thickness burns is Meibao
Shi Run Shao Shang Gaol'Yl, However, adverse
reactions may occur after treatment, such as scar
formation. Qingshuanglu is a medicinal liquid
made from Taraxacum mongolicum, Myrica rubra
root, Ilex pubescens, borneol, bear bile, Callicarpa
macrophylla leaves, Cirisum arvense, and other
traditional Chinese medicines through a specific
process to dissolve its effective ingredients in
ethanol, which has good therapeutic effects
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on various types of burn patients. Taraxacum
mongolicum, Ilex pubescens, and Myrica rubra
root have the capability of heat-clearing and
detoxifying, eliminating carbuncle and dispersing
swelling!!"1. Borneol shows anti-inflammatory,
detumescence, analgesic, and antiseptic effects!l,
Bear bile has antibacterial and anti-inflammatory
effects?!). Callicarpa macrophylla leaves have the
effect of astringency, hemostasis, detoxification,
and detumescencel?™. Cirisum arvense have
the effect of cooling blood, stopping bleeding,
promoting blood stasis, and reducing swelling!.
Ethanol has certain physiological activities,
which can promote blood circulation, dissipate
blood stasis, promote qi, relieve pain, and relax
muscles and activate collaterals. Accordingly,
Qingshuanglu can promote tissue growth and
repair, diminish inflammation and relieve pain,
and effectively treat wound injuries. In this study,
the total response rates were 96.67 % and 83.33
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% between patients receiving Qingshuanglu
exposure and those receiving Meibao treatment,
respectively, showing significant difference.

Qingshuanglu can form a protection between the
exudates and the body, maintain a stable wound
environment, accelerate the drying of the wound
surface and effectively reduce the further damage
caused by external harmful substances to the wound
surface. Through the pharmacological effects of
its various components, it can alleviate the spasm
of the hair follicle, improve microcirculation, and
improve vascular permeability thereby playing
an effective analgesic role. At the same time, it
can effectively alleviate inflammatory reactions,
promote  granulation  tissue  proliferation,
accelerate wound healing, and improve the
wound healing rate through the functions of
Qingshuanglu in promoting blood circulation and
resolving stasis, clearing heat and detoxifying, and
removing putrefaction and generating muscle!?!.
On the other hand, exposure therapy enhances
the anti-inflammatory and sedative effects of
Qingshuanglu, dispels blood stasis, and promotes
regeneration, effectively preventing infection on
the wound surface, reducing blood stasis, and
promoting the growth of epithelial tissue, thereby
further improving the treatment effect and reducing
the occurrence of scars and pigmentation®!. The
patients receiving 10 d Qingshuanglu exposure
was demonstrated with reduced wound drying and
healing time compared to those receiving 10 d
Meibao treatment.

In conclusion, Qingshuanglu exposure combined
with oral treatment of diosmin can could effectively
repair burn injury, attenuate the inflammatory
response, reduce the scar formation for burn
patients, showing high safety profiles, which is
worthy to further promote in the clinical practice.
However, due to the limitations of this study, such
as a small sample size and short study time, it
is recommended to increase the sample size and
extend the study time in future clinical studies
to further investigate effects of Qingshuanglu
exposure therapy on scar improvement, hemostasis,
and analgesia.
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