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Abstract: Objective: To explore the effect of Huhuang burn liniment in the treatment of patients with small- and 
medium-sized burns and its inhibitory effect on Staphylococcus aureus infections on wounds. Methods: A total of 94 
patients with small- and medium-sized burns were recruited as the cohort for this prospective study and were ran-
domly divided into the control group and the research group, with 47 cases in each group. In the control group, we 
applied mupirocin ointment to the wounds, and in the research group, we applied mupirocin ointment and Huhuang 
burn liniment to the wounds. The total clinical effective rate and the negative conversion ratio of Staphylococcus 
aureus, the wound healing times, the degrees of pain (using the Visual Analog Pain Scale score), and the incidences 
of adverse reactions were compared. The interleukin-6, interleukin-8, hypersensitive C-reactive protein, and tumor 
necrosis factor-α expressions were measured using immune transmission turbidimetry or enzyme-linked immu-
nosorbent assays, and the incidences of adverse reactions were compared. Results: The research group had a 
significantly higher total effective rate (93.62% vs. 76.60%), and the negative conversion ratio of Staphylococcus 
aureus in the research group was significantly higher than it was in the control group (93.62% vs. 76.60%) (both 
P < 0.05). The wound healing times in the research group were significantly shorter than they were in the control 
group (P < 0.05). After the treatment, the VAS scores, the serum IL-6, IL-8, hs-CRP, and TNF-α levels in the research 
group were significantly lower than they were in the control group (P < 0.05). There was no significant difference in 
the incidences of adverse reactions between the two groups (P > 0.05). Conclusion: In the treatment of small- and 
medium-sized burn wounds, mupirocin combined with Huhuang burn liniment can effectively inhibit Staphylococcus 
aureus infections, accelerate wound healing, eliminate Staphylococcus aureus, reduce pain, and not increase the 
adverse reactions. The combination may work by reducing the inflammatory reactions.

Keywords: Huhuang burn liniment, small- and medium-sized burns, Staphylococcus aureus infections, inflamma-
tory reactions, adverse reactions

Introduction

A burn is an injury of the skin or the mucous 
membrane tissue induced by thermal factors 
such as flame, hydrothermal solutions, high 
temperature gas, and the like. When severely 
burned, subcutaneous muscles and fat are 
injured, and in critical cases, internal organs 
and bone tissues are also affected, reducing 
patients’ quality of life [1]. Small- and medium-

sized burns are a common type of burn. In the 
clinical treatment of burns, if the wound is not 
properly handled, the difficulty of wound heal-
ing increases, often leaving scars and affecting 
the appearance and function of the skin [2, 3]. 
Staphylococcus aureus infections are a com-
mon problem in the burn treatment process. 
About 80% of all small- and medium-sized burn 
wounds appear with Staphylococcus aureus 
infections. The Staphylococcus aureus occur-
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rence rate is second only to Pseudomonas 
aeruginosa among bacterial infections in out-
patients and inpatients with small- and me- 
dium-sized burns. These patients experience 
slow wound healing, a low skin graft success 
rate, and a poor treatment effect [4]. There- 
fore, effectively treating Staphylococcus aure-
us infections in patients with small- and medi-
um-sized burns is a difficult problem in clinical 
work.

Currently, antibacterial drugs are often used to 
clinically treat small- and medium-sized burn 
wounds in patients, wounds that can often 
have Staphylococcus aureus infections, but the 
treatment is often unsatisfactory. A possible 
reason for this is that Staphylococcus aureus  
is easily resistant to antibiotics. Meng et al. 
showed that the resistance rates of Staphylo- 
coccus aureus to erythromycin and levofloxa- 
cin in burn patients were 75.4% and 64.2% [5].

In recent years, traditional Chinese medicine 
(TCM) has been increasingly applied to the  
clinical treatment of burn wounds with signifi-
cant success, and Staphylococcus aureus has 
a low resistance to some Chinese medicine 
ingredients. Huhuang burn liniment is a tradi-
tional Chinese medicine preparation. It can 
purify fire and detoxify, cool the blood, pro- 
mote blood circulation, reduce swelling and 
pain, dry dampness and astring aphtha, and 
some of the Chinese medicine ingredients in 
Huhuang liniment have antibacterial effects. 
Research by Wang et al. showed that Huhuang 
burn liniment has a good effect on third-de- 
gree radiation skin injuries in the treatment of 
nasopharyngeal carcinoma, so it can shorten 
treatment times and reduce infections and 
inflammatory reactions [6]. An experiment by 
Zhao et al. used Huhuang burn liniment to  
treat superficial or deep second-degree small- 
and medium-sized burns caused by hot water 
or fire, and the results showed that superficial 
second-degree burns were cured in one week 
on average without leaving scars. Deep sec-
ond-degree burns were cured within 15-21 
days, with pigmentation and shallow scarring 
[7]. However, its specific mechanism is still 
unclear.

Based on these findings, this study used mupi-
rocin and Huhuang burn liniment to treat 94 
patients with small- and medium-sized burns, 
and then we observed the effects of the treat-

ment on the Staphylococcus aureus infections 
and the serum inflammatory factors.

Materials and methods

General information

A total of 94 patients with small- and medium-
sized burns treated in The People’s Hospital of 
Nanchuan from March 2018 to January 2020 
were recruited for this prospective study. They 
were randomly divided into the control group 
and the research group, with 47 patients in 
each group. The control group was treated with 
mupirocin ointment, and the research group 
was treated with mupirocin ointment combined 
with Huhuang burn liniment. This study was 
approved by the Ethics Committee of The Peo- 
ple’s Hospital of Nanchuan.

Inclusion criteria: Patients who met the diag-
nostic criteria for burns in western medicine 
published in Surgery edited by Chen Xiaoping, 
and in whom Staphylococcus aureus infections 
were confirmed through a burn wound secre-
tion culture or a drug sensitivity test show that 
it is a Staphylococcus aureus infection [8]; 
patients who met the diagnostic criteria of 
burning sore in Chinese medicine published  
in the Guiding Principles for Clinical Research 
of New Chinese Medicines edited by Zheng 
Xiaoyou, with the primary symptoms including 
local edema, wound erythema, and burning 
pain, and the secondary symptoms including 
thirst, fever, short yellow urine sections, and 
the tongue and pulse as a red tongue with a 
yellow tongue coating, and a rapid pulse [9]; 
patients who provided a signed, informed con-
sent, patients between 18-60 years old, pa- 
tients with a burn injury area ≤15%.

Exclusion criteria: Patients allergic to mupirocin 
ointment or Huhuang burn liniment, patients 
with radioactive or chemical burns, patients 
with burn wounds contaminated with or stain- 
ed by foreign bodies that cannot be removed, 
making it difficult to judge the depth of the 
wound, patients with wounds with infections 
caused by bacteria other than Staphylococcus 
aureus, patients with poor compliance and un- 
able to cooperate with the treatment protocol.

Treatment methods

The patients in both groups were administer- 
ed routine treatment, including pain relief with 
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ibuprofen and codeine, tetanus shots, and 
flucloxacillin.

In the control group, mupirocin ointment (Sino-
American Tianjin SmithKline Pharmaceutical 
Co., Ltd.) was evenly applied to the wound once 
a day. If the wound was not relieved, the appli-
cation frequency was increased to twice a day. 
The research group was treated with mupirocin 
ointment combined with Huhuang burn lini-
ment. The mupirocin ointment was used in the 
same way it was in the control group, and the 
Huhuang burn liniment was applied to the 
wound surface using exposure or semi-expo-
sure therapy, 1-3 times a day. Both groups were 
treated continuously for 2 weeks.

Outcome measures

We then compared the total clinical efficacy 
rates in the two groups. Evaluation criteria: if 
the wound healing rate is > 70% and the Sta- 
phylococcus aureus test becomes negative, 
the treatment is considered significantly effec-
tive. If the wound healing rate is ≤70% but > 
30%, and the Staphylococcus aureus test 
becomes negative, or if the wound healing rate 
is ≤30% and the Staphylococcus aureus test 
becomes negative, as the treatment is consid-
ered effective. If the wound healing rate is less 
than 30%, and the Staphylococcus aureus test 
is positive, the treatment is considered invalid. 
The total effective rate = significantly effective 
rate + effective rate.

The negative conversion ratios of Staphylo- 
coccus aureus and the wound healing times in 
the two groups were compared. Prior to and 

ble VAS score is 10. Higher scores indicated 
more severe pain in the patients [10].

The inflammatory factor levels in the two groups 
were compared. Before and after the treat-
ment, 5 ml of fasting venous blood was extract-
ed from the two groups of patients, and the 
interleukin-6 (IL-6), interleukin-8 (IL-8), hyper-
sensitive C-reactive protein (hs-CRP), and 
tumor necrosis factor-α (TNF-α) levels were 
measured using immunoturbidimetry or en- 
zyme-linked immunosorbent assays. The 
experimental process was carried out accord-
ing to the kit’s instructions as provided by the 
Nanjing Sembejia Biotechnology Co., Ltd.

The incidences of adverse reactions, such as 
rash, itching, and a local burning sensation, 
was compared between the two groups. In- 
cidence of adverse reactions (%) = number of 
cases of adverse reactions/total number of 
cases * 100.

Statistical methods

SPSS 23.0 was used to analyze the data. All  
the data was tested using a normal distribu- 
tion test. The measurement data were expres- 
sed as the mean ± standard deviation (x ± sd), 
and independent sample t tests were used for 
the comparison between two groups. Paired 
sample t tests were used for the comparisons 
at different time points within a group. The 
count data were expressed as the number of 
cases/percentage (n/%), and the comparisons 
between two groups used Fisher’s exact tests 
or χ2 tests. The rank data were tested using 

Table 1. Comparison of the general patient data ((x ± sd)/n 
(%))

Control  
group (n = 47)

Research  
group (n = 47) χ2/t P

Gender (case) 0.172 0.678
    Male 25 (53.19) 27 (57.45)
    Female 22 (46.81) 20 (42.55)
Age (years) 42.1±3.5 41.5±3.9 0.785 0.435
Burn area (cases) 0.171 0.679
    < 10% 23 (48.94) 21 (44.68)
    10%-15% 24 (51.06) 26 (55.32)
Burn site (cases) 0.044 0.834
    Trunk 20 (42.55) 19 (40.43)
    Limbs 27 (57.45) 28 (59.57)

after the treatment, an appropriate 
volume of secretions was scraped 
from the patients’ burn wounds and 
tested using sputum cultures or drug 
sensitivity tests. The negative con-
version ratio of Staphylococcus aure-
us (%) = the case number of negative 
conversion/total number of cases * 
100. The wound healing time was  
the time from injury to wound disap-
pearance (when the wounds were 
completely covered by normal skin 
tissue).

The patients’ degrees of pain were 
evaluated using the Visual Analog 
Pain Scale (VAS). The highest possi-
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rank sum tests. P < 0.05 indicated that a differ-
ence was statistically significant.

Results

Comparison of the general patient data

There were no significant differences in the ge- 
neral data, including gender, age, burn area, or 
burn location between the two groups (all P > 
0.05). See Table 1.

the research group was significantly higher 
than it was in the control group (93.62% vs. 
76.60%, P < 0.05). The wound healing times in 
the research group were shorter than they were 
in the control group (P < 0.001). The above 
results suggest that used jointly with the mupi-
rocin ointment, Huhuang burn liniment sig- 
nificantly reduces the incidences of Sta- 
phylococcus aureus infection and shorten the 
wound healing times in patients with small- and 
medium-sized burns. See Figure 1.

Comparison of the pain scores

Compared with before the treatment, the VAS 
scores in the two groups were lower af- 
ter the treatment (P < 0.001).The VAS scores in 
the research group were lower than the VAS 
scores in the control group after the treatment 
(P < 0.001). The above results suggest that 
Huhuang burn liniment can effectively relieve 
pain in the treatment of Staphylococcus aureus 
infections in patients with small- and medium-
sized burns. See Figure 2.

Comparison of the inflammatory factor levels

Compared with the prior treatment, the serum 
IL-6, IL-8, hs-CRP, and TNF-α levels in the two 
groups decreased after treatment (all P < 

Table 2. Comparison of the total clinical effective rates (n, %)

Group Control  
group (n = 47)

Research 
group (n = 47) Z P

Significantly effective 20 (52.55) 27 (57.45) 2.296 0.022
Effective 16 (34.04) 17 (36.17)
Invalid 11 (23.40) 3 (6.38)

Figure 1. Comparison of the negative conversion ratio and the wound heal-
ing time of Staphylococcus aureus. A. Negative conversion ratio of Staphy-
lococcus aureus; B. Wound healing times. Compared with the control group, 
*P < 0.05, ***P < 0.001.

Figure 2. Comparison of the VAS scores. Compared 
with the same group prior to the treatment, ###P < 
0.001; compared with the control group after the 
treatment, ***P < 0.001. VAS: Visual Analog Pain 
Scale.

Comparison of the total clini-
cal effective rates

The total effective rate in the 
research group was significant-
ly higher than the rate in the  
control group (93.62% vs. 
76.60%, P < 0.05), suggesting 
that used jointly with the  
mupirocin ointment, the Hu- 
huang burn liniment can ef- 
fectively improve the total clini-
cal treatment efficacy in 
patients with small- and medi-
um-sized burns. See Table 2.

Comparison of the nega-
tive conversion ratios of 
Staphylococcus aureus and 
the wound healing times

The negative conversion ratio 
of Staphylococcus aureus in 
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0.001). The serum levels of the above inflam-
matory factors in the research group were low- 
er than they were in the control group after the 
treatment (all P < 0.001). The results showed 
that Huhuang burn liniment can effectively re- 
duce inflammatory reactions in the treatment 
of Staphylococcus aureus infections in pati- 
ents with small- and medium-sized burns. See 
Figure 3.

Comparison of the incidences of adverse reac-
tions

There were no significant differences in the 
incidences of adverse reactions between the 
two groups (P > 0.05), suggesting that Hu- 
huang burn liniment does not increase the 
adverse reactions in the treatment of small- 
and medium-sized burn patients with Staphy- 
lococcus aureus infections. See Table 3.

All these results suggest that Huhuang burn 
liniment is effective in the treatment of 
Staphylococcus aureus infections in patients 
with small- and medium-sized burns, so it can 
effectively inhibit Staphylococcus aureus and 
accelerate wound healing.

Mupirocin ointment can inhibit the synthesis  
of Staphylococcus aureus proteins by syn- 
thesizing proteolytic enzymes to produce an 
antibacterial effect, and it can effectively pen-
etrate necrotic tissue, so it is convenient to use 
[17]. Although mupirocin ointment has a cer-
tain curative effect in the treatment of 
Staphylococcus aureus infections, there are 
adverse reactions such as rash, itching, a local 
burning sensation and on the like in the treat-
ment process, reducing the patients’ treatment 
compliance, affecting the treatment efficacy 
and easily causing bacterial drug resistance 

Figure 3. Comparison of the serum IL-6, IL-8, hs-CRP, and TNF-α levels. A. 
IL-6; B. IL-8; C. hs-CRP; D. TNF-α. Compared with the same group prior to the 
treatment, ###P < 0.001; compared with the control group after the treat-
ment, ***P < 0.001. IL: interleukin; hs-CRP: hypersensitive C-reactive pro-
tein; TNF-α: tumor necrosis factor-α.

Table 3. Comparison of the incidences of adverse reactions (n, %)

Group Control group 
(n = 47)

Research 
group (n = 47) χ2 P

Rash 1 (2.13) 0 (0.00) 1.000
Itching 0 (0.00) 2 (4.26) 0.511 0.475
Local burning sensation 1 (2.13) 1 (2.13) 0.000 1.000
Total 2 (4.26) 3 (6.38) 0.000 1.000

Discussion

The loss of skin barrier func-
tion and local tissue necrosis 
in burn wounds provides a 
powerful environment for bac-
terial infection [11, 12]. The 
effect of the routine use of 
antibiotics in the treatment of 
small- and medium-sized burn 
patients is not good [13, 14]. In 
our study, mupirocin combined 
with Huhuang burn liniment 
was used to treat Staphy- 
lococcus aureus infections in 
patients with small- and medi-
um-sized burns. We found that 
the total effective rate and the 
negative conversion ratio of 
Staphylococcus aureus in the 
research group were higher 
than they were in the control 
group, and the wound healing 
times were shorter than they 
were in the control group. 
Chang et al. found that the 
total effective rate of Huhuang 
burn liniment in the treatment 
of second-degree burns was 
97.5%, significantly higher than 
the total effective rate us- 
ing conventional western me- 
dicine (87.0%), and this was 
basically consistent with the 
results of our study [15, 16].  
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[18]. Therefore, effectively treating small- and 
medium-sized burns and reducing the occur-
rence of bacterial drug resistance is the focus 
of our current research.

In recent years, studies have found that 
Huhuang burn liniment can reduce the inci-
dence of drug resistance [19]. TCM defines 
burns as sores or burning sores. The pathogen-
esis of burns lies in the damage to the skin 
caused by heat toxin and fire toxin, so heat-
clearing and detoxification are the main treat-
ments. Huhuang burn liniment is composed  
of Polygonum cuspidatum, Phellodendron chi-
nense, safflower, Coptis chinensis, buffalo 
horn, Angelica dahurica, groundsel, and borne-
ol. Among them, Polygonum cuspidatum has 
the effect of dispersing blood stasis and anal-
gesia, heat-clearing and detoxification. Phello- 
dendron chinensis and Coptis chinensis have 
the effect of purging fire, removing toxins, heat-
clearing, and drying dampness. Safflower has 
the effect of promoting blood circulation and 
removing blood stasis. Buffalo horn has the 
effect of clearing heat and cooling the blood. 
Angelica dahurica has the effect of dispelling 
wind and drying dampness, detumescence and 
analgesia. Groundsel has the effect of clearing 
heat and removing toxins, and borneol has 
detumescence and analgesic effects. The com-
bination of above drugs has the effect of cool-
ing the blood and promoting blood circulation, 
purging fire and removing toxins, reducing detu-
mescence and analgesia, drying dampness 
and furuncles, so it can effectively promote 
wound healing. Modern pharmacological stud-
ies have shown that the main active compo-
nents of Phellodendron chinense and Coptis 
chinensis are magnolia alkaloid, phelloden-
drine and berberine, which have inhibitory 
effects on bacteria, fungi, and ulcers, and poly-
datin has an inhibitory effect on Staphylococ- 
cus aureus and typhoid bacilli [20-22].

In our study, we found that the VAS scores in 
the research group were lower than they were 
in the control group after the treatment and 
there were no significant differences in the  
incidences of adverse reactions in the two 
groups. These results suggest that Huhuang 
burn liniment can effectively reduce patients’ 
pain without increasing their adverse reactions 
in the treatment of Staphylococcus aureus 
infections in patients with small- and medium-

sized burns. The possible reason may be the 
analgesic effect of Angelica dahurica and saf-
flower yellow pigment, which can effectively 
relieve wound pain. Previous clinical findings 
have shown that the pathogenic process of 
burns and other acute trauma are accompa-
nied by the release of a large number of inflam-
matory cytokines, such as IL-6, IL-8, hs-CRP, 
TNF-α, and the like, which cause inflammatory 
reactions, affect wound tissue repair, increase 
the treatment difficulty, and prolong the wound 
healing time. Therefore, reducing inflammatory 
reactions is of great significance to accelerat-
ing wound healing and promoting patients’ 
rehabilitation [23, 24]. In our study, the serum 
IL-6, IL-8, hs-CRP, and TNF-α levels in the 
research group were lower than they were in 
the control group after the treatment, which 
suggests that Huhuang burn liniment can sig-
nificantly reduce inflammatory reactions in the 
treatment of Staphylococcus aureus infec- 
tions in patients with small- and medium-sized 
burns. The possible reason may be the anti-
inflammatory effects of the polydatin in Po- 
lygonum cuspidatum and the radix angelicae 
dahuricae in Angelica dahurica [25].

However, there are some limitations to our stu- 
dy. For example, this study was a single-cen- 
ter study, and the study interval was short. In 
addition, the long-term efficacy has not been 
evaluated. Therefore, a further multi-center 
study with a large study cohort will be needed 
for further investigation [26].

In conclusion, Huhuang burn liniment can  
effectively promote wound healing, eliminate 
Staphylococcus aureus infections, reduce pa- 
tients’ pain without increasing the adverse 
reactions in patients with small- and medium-
sized burns. The possible mechanism may be 
that Huhuang burn liniment can inhibit inflam-
matory reactions.
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