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Abstract

Introduction: Psoriasis is a kind of chronic inflammatory skin disease characterized by erythema, skin hyperplasia, scales%
keratinocyte hyperproliferation. Psoriasis Vulgaris, the most common kind of psoriasis, severely deteriorates the life quality of
patients. Traditional Chinese Medicine (TCM) is a good choice for the treatment of psoriasis, which has been proved to be safe
and effective, and may reduce the recurrence rate. In clinical practice, Liangxue Jiedu Runzhi (LJR) ointment can effectively treat
mild and moderate psoriasis with blood-heat syndrome, but there is a lack of evidence-based medical evidence. This trial aims
to evaluate the efficacy and safety of LJR ointment for the treatment of mild and moderate psoriasis with blood-heat syndrome.

Methods: A multicenter, randomized, double-blind, placebo-controlled, and self-controlled clinical trial was carried out according
to this paper. The symmetrical rashes of each subject were regarded as the target lesions and were randomly divided into a
treatment group (LJR ointment group) and a control group (placebo group). The LJR ointment or placebo ointment were externally
administered on bilateral symmetric rashes, twice a day for eight weeks. The follow-up examination was made for subjects every
two weeks. The primary research finding was conveyed by Psoriasis Area and Severity Index (PASI) in 8 weeks. The secondary
research finding includes adverse events.

Results: 46 subjects undergo this research project. The difference between PASI scores of the target lesions in the treatment
group and control group is statistically significant were in 8 weeks (P < .001). The percentage of PASI 75 in treatment group and
control group were 48% and 15% in week 8, respectively (x2 = 11.33, P < .05). No severe adverse events were reported.

Conclusions: LJR ointment was proved to have efficacy in the treatment of mild and moderate psoriasis with the blood-heat
syndrome.

Abbreviations: BSA = Body Surface Area, LJR = Liangxue Jiedu Runzhi, PASI = Psoriasis Area and Severity Index, PGA =
Physician’s Global Assessment, TCM = Traditional Chinese Medicine.

Keywords: blood heat syndrome of psoriasis vulgaris, Liangxue Jiedu Runzhi ointment, placebo, randomized, self-controlled
clinical trial

1. Introduction

Psoriasis is a kind of chronic inflammatory skin disease charac-
terized by erythema, skin hyperplasia, scales, and keratinocyte
hyperproliferation. Dysfunction of the skin barrier is also one of
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the characteristics of psoriasis, which is correlated with disease
severity.! According to an epidemiological study, there are 64.6
patients with psoriasis in every million persons.”?! Patients with
psoriasis account for about 0.12%P! of the total population
in China. Clinically, psoriasis can fall into four types, namely,
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Vulgaris Type, Erythrodermic Type, Pustular Type, and Arthritic
Type. Psoriasis Vulgaris is the most common type.* Disease pro-
gression takes a rapid pace at the active stage, during which
new lesions constantly appear. Any acupuncture, surgery, or
scratching results in psoriatic lesions in the affected area, which
is called “homo-reaction.” According to the recent research
findings, the total financial burden of psoriasis is estimated at
USD35.2 billion, while medical costs increase by USD12.2 bil-
lion in (35%).156

For the treatment of mild-to-moderate psoriasis, ointments
are commonly used externally in Western medicine, such as
corticosteroids, retinoic acid, vitamin D, derivatives, and cal-
cineurin inhibitors.”) Oral and (or) topical use of TCM is a
good choice for the treatment of psoriasis, which has been
proved to be safe and effective and may reduce the recurrence
rate.l®’l Recently, emerging evidence has suggested that natu-
ral products, like chinese herbal medicine, have many active
ingredients that restore illness. For example, cucurbitacin B,
isolated from Luffa operculata, has antiproliferative and geno-
toxic activities'’l; convulxin, isolated from the venom of the
snake species, stimulates platelet aggregation.!"'! Furthermore,
in Silico studies based on natural sources also indicated that
some derivatives isolated and identified from herbs with poten-
tial of anti-disease.l'>"I Therefore, exploring the various active
ingredients of TCM and combining them into different deriv-
atives may become a popular complementary and alternative
therapy.

TCM ointment is favored in the treatment of psoriasis across
Asia.l'*2!1 LJR ointment takes root in the basic TCM theory,
with Chinese herbal medicine as the main ingredient. According
to the trial design, patients were randomly assigned to the treat-
ment group and control group under the inclusion and exclusion
criteria. Patients in the treatment group were administered with
LJR ointment and patients in the control group were adminis-
tered with placebo ointment twice a day (morning and evening)
for eight weeks, with visits every two weeks. Beijing Hospital
of Traditional Chinese Medicine has taken the Liangxue Jiedu
Runzhi (LJR) ointment topical use to treat mild and moderate
psoriasis with the blood-heat syndrome, and it has good clinical
efficacy. But there is a lack of evidence-based medical evidence.

This was a multicenter, randomized, double-blind, place-
bo-controlled, and self-controlled clinical trial designed to
observe the improvement of patients’ target skin lesions, and
evaluate the efficacy and safety of LJR ointment in the treatment
of mild-to-moderate active blood heat syndrome of psoriasis
vulgaris, thereby marking a new attempt for external treatment
of psoriasis vulgaris.

2. Materials and methods
2.1. Trial design and ethics

This research project was a multicenter randomized, dou-
ble-blind, placebo-controlled, and self-controlled trial, which
was registered at the Chinese Clinical Trial Registry (Registration
ID: ChiCTR-INR-16007941) in February 17,2016. The partic-
ipants were recruited from the Dermatology Clinics of Beijing
Hospital of Traditional Chinese Medicine affiliated to Capital
Medical University, Dermatology Clinics of Shunyi Hospital
of Traditional Chinese Medicine, and Dermatology Clinics of
Beijing Gulou Traditional Chinese Medicine Hospital, from
February 2016 to December 2017. Washout Period refers to a
period during which no intervention was administered. A wash-
out may be administered between different treatment periods
(to “wash out” the effects of treatment before it was readminis-
tered).”??! All patients were recruited after a two-week washout
period. The written letters of informed consent were collected
from all subjects. All researchers accept relevant training on the
research protocol, research program, and researchers’ responsi-
bilities before the kick off of this research project, this research
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project was approved by the relevant hospital ethics committee
(Ethical Approval Number: 2016BL-006-03).

2.2. Patients

2.2.1. Diagnostic criteria. The Western medicine diagnostic
criteria for psoriasis vulgaris?»** and Guidelines for the
Diagnosis and Treatment of Psoriasis in the Chinese Medical
Association Psoriasis Research Panel?5?%: Typical clinical
manifestations of psoriasis vulgaris include papules and macules
with red lesions, which can merge into tablets. The edge of the
lesions was obvious, covered with multiple layers of silvery-
white scales. After scales are scraped off, bright scales are
exposed. The punctate hemorrhage was found after bright scales
are scraped off. The judgment for the active stage will be made
based on the course of the disease.

2.2.2. Inclusion criteria. The inclusion criteria for the study
were as follows:

1. meeting the above diagnostic criteria for psoriasis;
patients corresponding to diagnosis standards psoriasis
vulgaris with the blood-heat syndrome of Traditional
Chinese Medicine; patients corresponding to the progres-
sive stage of psoriasis vulgaris;

2. patients diagnosed with psoriasis vulgaris between 18
and 635 years old, regardless of gender and course of the
disease;

3. severity of disease: mild-to-moderate
(5% < Body Surface Area (BSA) <20%);

4. sign informed consent of Good Clinical Practice (GCP)
and volunteer to participate in this research project.

skin lesions

2.2.3. Exclusion criteria. Participants will be excluded who
meet any following conditions:

1. articular/pustular/erythrodermic psoriasis;

2. score of Self-rating Anxiety Scale (SAS) > 50 points, the
score of Self-rating Depression Scale (SDS) > 53 points, or
other mental disorders;

3. pregnant or lactating women, or women who have a birth
plan within the next three months;

4. patients who took glucocorticoids and/or immunosup-
pressive drugs and retinoids acid in the past month, or
took glucocorticoid preparations, retinoids acid, and vita-
min D3 derivatives for about two weeks;

5. complicating serious primary diseases in the cardiovascu-
lar and cerebrovascular system, liver, kidney, and hemato-
poietic system;

6. malignant tumor with concurrent infection, electrolyte
imbalance, or acid-base disorder;

7. those who were allergic to drugs of this research project;

8. patients who were participating in clinical trials of other
drugs;

9. patients with psoriasis, who need systemic treatment;

10. any other condition that the investigator’s judge as likely
to make the patient incapable to complete, comply, or
unsuitable for the clinical trial.

2.24. Sample size -calculation. The sample size
was  calculated  through  the  following  formula:
n=1[(Zi—asp + Z1,,g/2)2 x (0% +03)]/6%, where “n” is the
sample size, Z1_q/2 and Zi_g) refer to the table of z values,
o, is the standard deviation of Treatment Group, o, is the
standard deviation of Control Group, and 0 is the difference
value between two groups with clinical significance. a = 0.035,
B=0.10, 1 — B=0.90, bilateral pa=1.96, uB=1.282. 6 is
the required discrimination, which is the difference between
the Treatment Group and Control Group, the value was set
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at 1.5 based on previous research results. The average PASI
standard deviation of the treatment group compared with the
control group is 2. It is required to infer that the probability of
making Type I Error is controlled below 0.05 (two sides), and
the probability of making Type II error is controlled below 0.1.
Consequently, 7 = [(1.96 + 1.28) 2 x (2% + 22)]/1.52, Considering
the 15% loss to follow-up rate, the sample size was set at 50
patients.

2.2.5. Randomization and masking. Since psoriasis rash is
characterized by symmetrical distribution, the clinical research
was carried out through the self-matching method of bilateral
symmetrical rashes on patients. Drug grouping adopts the
random number table assignment method, in which the left and
right rashes of the subjects were randomly assigned. Ointment A
and Ointment B were respectively applied in the treatment group
and control group include, which were assigned to patients
with symmetrical rashes on the left and right sides under the
random number table method. Statistical professionals provide
a blind table of random numbers, and SAS9.3 software was
used to generate fixed seed numbers. The specific grouping was
determined by persons irrelated with the clinical research based
on a random number table. The sealing and opaque envelopes
will be used to achieve allocation concealment. At the end of
the test, allocation forms were unsealed during a face-to-face
meeting. If the seals were damaged, an explanation will be
needed. Otherwise, the test will be considered invalid. According
to the random information in the random number table, the
physicians prescribe for the corresponding drug treatment in the
corresponding places.

2.2.6. Blinding. The double-blind was made for both the
patients and the researchers in this research project. In the
process of drug formulation, Beijing Chinese Medicine Research
Institute prepares the test drug and placebo. The placebo was
the same as the test drug in terms of appearance, smell, and
package. The blinding process was recorded on the blinding
record certificate. Head of the blinding process evaluates the
appearance of the consistency between drugs in the treatment
group and control group to ensure that the patients were always
blinded in the study.

2.3. Interventions

2.3.1. Preparation of LJR ointment and placebo
ointment. LJR Ointment: each LJR ointment contains 150¢g
Chinese angelica (Radix Angelicae Sinensis), 30g Arnebia
root (Radix Arnebiae), 9g Rhubarb root and rhizome (Radix
et Rhizoma Rbei), 9g Natural indigo (Indigo Naturalis), 9g
Belvedere fruit (Fructus Kochiae), 9 g Light yellow sophora root
(Radix Sophorae Flavescentis), 9 g Glabrous greenbrier rhizome
(Rhizoma Smilacis Glabrae), 110 g Sesame oil, 162.5 g Vaseline,
and 12.5g Beeswax (Cera Flava). Details of the preparation
process were given as follows: Soak the above ingredients in
sesame oil for two days; Fry over a gentle heat until the Chinese
angelica was slightly boiled; Turn off the heat, filter the dregs,
and retain the decoction; Mix vaseline and beeswax into a
decoction, and stir evenly; Put into medicine boxes (20g each
box), and naturally solidify. Placebo ointment: The placebo
ointment, 20g per box, was prepared by vaseline and beeswax
into a decoction and stirred evenly. The pigment was added into
the placebo to make its physical properties similar to those of
LJR ointments, such as appearance, color, dosage form, weight,
and smell. But active ingredient of the drug as above was not
contained.

2.3.2. Supervision and administration of LJR ointment
and placebo. In this research project, patients’ rashes were
symmetrical on both sides, with one side of rash in the treatment

www.md-journal.com

group, and the other side of rash in the control group. When
distributing the ointment to the patients, the left and right sides
of the ointment cover were marked, and patients were told to
use the ointment according to the mark and not replace the
ointment on both sides. Subjects were asked to use the ointment
to the designated side of lesions twice a day for eight weeks,
once each in the morning and evening. The dosage of ointment
was evaluated by estimating the surface area of the target lesion
in each subject. To facilitate the calculation, the fingertip unit
(FTU) was used. A fingertip unit was extruded in a standard
external paste tube with a nozzle diameter of Smm to cover the
ointment dosage from the distal phalanx fold of the index finger
to the tip of the index finger. 1 FTU = 0.5g = 100cm? of surface
area. Subjects were asked to apply the ointment to such an area
that was 2mm larger than the target lesion surface, which ensures
adequate coverage of the target lesion. Gently click the target
lesion to form a thin layer of ointment, and then rub towards a
certain direction until the ointment was fully absorbed.

2.4. Outcomes

2.4.1. Primary outcome measures. Psoriasis Area and
Severity Index (PASI) of target lesions was the primary outcome
indicator. PASI = (Erythema + Scale + Infiltration) x Area Score
(If the target lesion area was large than Scm?, the area score
before treatment will be 3 points).?” The severity of the patient’s
condition was assessed according to PASI and Guidelines for
the Diagnosis and Treatment of Psoriasis Vulgaris 2018. PASI
score < 3 indicates mild psoriasis, PASI score of 3-10 indicates
moderate psoriasis, and PASI score> 10 indicates severe
psoriasis.

2.4.2. Secondary outcome measures. Secondary outcome
indicators include the percentage of patients with a decrease
by 75% in PASI score (PASI 75),2% the percentage of patients
with a score of 0 or 1 (clear or almost clear) in Physician’s
Global Assessment (PGA); skin barrier function. PASI
75 = (PASI total score before treatment—PASI total score
after treatment)/ PASI total score before treatment x 100%.
PGA = (Erythema + Scale + Infiltration)/ 3. PGA scores range
from 0 to 5, namely, Obvious (0), almost Obvious (1), Mild
(2), Moderate (3), Distinct (4) and Severe (5). Indicators of skin
barrier function include skin temperature, pH value, humidity,
and skin lipids.[! Safety outcomes include skin irritation
symptoms, such as erythema, desquamation, dryness, itching
and rash. Laboratory tests include blood routine examination,
urine routine examination, liver and kidney function and
electrocardiogram.

2.5. Statistical analysis

Per-protocol set was used for data analysis through SPSS 21.0
software. Under the per-protocol principle, subjects, who were
randomized and under the protocol, were included in the anal-
ysis. A per-protocol analysis was a subset of the full dataset, in
which subjects were more compliant with the protocol (who take
80% to 120% of the drug dose under the protocol; primary out-
come data was available; and no severe violation of the proto-
col). The missing value will be dealt with by carrying forward the
most recent observation to the endpoint. Professionally trained
dermatologists will collect all data. Members of the research
team will perform the data collection and statistical analyses.

Safety analysis refers to the safety analysis set. It follows the
exposure principle. In other words, for all subjects who have
used the ointment at least once, adverse events will be observed
and safety data will be recorded, to evaluate the correlation
between any adverse events and the test drug.

Quantitative indicators were expressed as mean standard
deviation. If the sample is normally distributed and the variance
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is uniform, the #-test will be performed: the paired-sample #-test
will be used for intra-group comparison, and the independent
sample #-test will be used for inter-group comparison. If the
variance is uneven, the approximate #-test will be used. If the
sample is not normally distributed, the rank-sum test (nonpara-
metric) will be applied. The Chi-square test will be used for
counting data. P values < .05 will be considered statistically
significant.

3. Results

3.1. Study population

A total of 50 participants of psoriasis vulgaris of the bloodheat
syndrome were recruited for this study. The left and a right bilat-
eral symmetric rash of 50 subjects with psoriasis vulgaris were
randomly assigned to the treatment group or control group. In
the research process, four subjects who did not follow the sched-
ule were fell out. A total of 46 subjects completed this research
project, with a completion rate of 92%. Figure 1 gives the flow
chart of the clinical trial.
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The subjects were mainly ranged 24-35 and 45-64. The male
to female ratio was about 4:1. The patients without a family his-
tory of psoriasis account for about 78%. The disease duration
was 1-34 years. About 63% of subjects show abnormal body
mass index, 37%, a history of smoking, and 35%, a history of
alcohol drinking. Baseline characteristics of subjects were as
shown in Table 1.

3.2. PASI score

PASI score of the treatment group and control group at base-
line was 18.20 + 6.84 and 18.04 = 6.75(Mean = SD), and there
was no statistically significant difference (P =.89, P >.05).
After 8 weeks of treatment, the PASI scores of the treatment
group and control group were 5.24 = 3.03 and 9.24 = 5.30
(mean = SD), in the treatment group was better than in the
control group. The Rank-sum test showed that the difference
between the two groups was statistically significant (P < .001).
Inter-group significant differences start at 6 weeks (P =.0035,
P <.01) (Table 2).

[ Enrollment ]

Assessed for eligibility (n=50 )

Excluded (n=0)
+ Not meeting inclusion criteria (n= 0)

+ Declined to participate (n=0)
+ Other reasons (n=0 )

Randomized bilateral target skin lesions(n=100)

!

r [ Allocation
Skin lesions allocated to treatment group Skin lesions allocated to control group (n= 50 )
(n=50) + Received allocated intervention (n= 50 )
+ Received allocated intervention (n= 50 ) + Did not receive allocated intervention (give
+ Did not receive allocated intervention (give reasons) (n=0)
reasons) (n=0)
Follow-Up
v

Lost to follow-up (not follow the schedule) (n=4)
Discontinued intervention because of adverse events
(n=0)

Lost to follow-up (not follow the schedule) (n=4)
Discontinued intervention because of adverse events
(n=0)

[ Analysis ]

Analysed (n=46 )
+ Excluded from analysis (patients lost to
follow-up) (n=4)

Analyed in adverse event (n=50)

Figure 1. The flow chart of the clinical trial.

Analysed (n=46)
+ Excluded from analysis (patients lost to
follow-up) (n=4)

Analyed in adverse event (n=50 )
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Baseline demographic and clinical characteristics of the study population.

Treatment
group = Control
group
Characteristics (n = 46)
Age (yn) Mean + SD 3493 +10.13
Min—Max 21.00-64.00
Gender (n%) Male 36 (78.26)
Female 10 (21.74)
Family history of psoriasis (n%) No 36 (78.26)
Yes 10 (21.74)
Disease duration (years) Mean + SD 8.58 +7.829
Min—Max 1.00-34.00
BMI before treatment (n%) Thin 5(10.87)
Overweight 24 (52.17)
Healthy 17 (36.96)
History of smoking (n%) No 29 (63.04)
Yes 17 (36.95)
History of alcohol drinking (n%) No 30 (65.22)
Yes 16 (34.78)
Heart rate (beats per minute) Mean + SD 72 +1
Systolic pressure (mm Hg) Mean + SD 124 +6
Diastolic pressure (mm Hg) Mean + SD 79+5
Respiratory rate (breaths per minute) Mean + SD 17 +1
Abbreviations: BMI, body mass index (calculated as weight in kilograms divided by height in meters squared).
PASI scores of treatment group and control group.
Follow-up examination time node (W) Treatment group (mean = SD) Control group (mean = SD) Pvalue
Week 0 18.20 + 6.84 18.04 +6.75 .89
Week 2 15.93 + 7.05 16.43 + 6.99 .65
Week 4 12.87 + 6.56 15.02 +7.31 .08
Week 6 8.74 +3.93 11.96 + 5.80 .005**
Week 8 5.24 +3.03 9.24 +5.30 <.001**
*P < 0.05, *P < 0.01 was statistically significant between the treatment group and the control group.
PASI = Psoriasis Area Severity Index
3.3. PASI 75 €0-
PASI7S5 is a PASI score that decreases more than 75% from base- _ - Treatment group
line. There was no significant difference in PASI75 between the g - Control group
treatment group and the control group in the first four weeks. g 40
Four weeks after, the percentage of PASI7S in the treatment 8
group was significantly higher than that of the control group. “
In 8 weeks, the percentage of PASI75 in the treatment group ; 20
was 48%, which was 15% in the control group. The difference =
between the two groups in PASI7S5 was statistically significant o
5 .
(x*=11.33, P < .05) (Fig. 2). 0 2 4 H H 10
Week

3.4. PGA

In 8 weeks, Physician Global Assessment (PGA) in the treatment
group and control group was 73.9% and 41.3%, respectively.
The difference between the two groups in PGA was statisti-
cally significant (x> = 10.015, P <.05). PGA changes in the two
groups are shown in Figure 3.

3.5. Skin barrier function

There was no statistically significant difference between the
two groups at baseline in all indicators of skin barrier func-
tion (P =.901, P >.05). In 8 weeks, the differences between
the two groups in skin pH value was statistically signifi-
cant (P=.011, P <.05), and in humidity was statistically

Figure 2. PASI75 changes in treatment group and control group over
8 weeks. Notes: PASI75: achievement of a 75% reduction in the PASI;
*P < 0.05 was statistically significant between the treatment group and the
control group.

significant (P =.003, P <.05). After 8 weeks, the differences
between the two groups in skin temperature were not statisti-
cally significant (P = .211, P > .05), and in lipids was not sta-
tistically significant (P = .16, P > .05). Skin temperature, pH
value, skin humidity, and lipids were significantly different in
the treatment group before and after treatment (P < .035). The
difference was found in these indicators in the control group
before and after treatment was not statistically significant
(P >.05) (Table 3).
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3.6. Safety

A total of 12% (n = 6) of subjects experienced adverse events.
The rates of adverse events in the treatment group and control
group were 4% (n=2) and 8% (n=4), respectively. Adverse
events include itching, burning sensation, desquamation, rash,
and dryness. There was no statistical difference between the two
groups in adverse events (x?> = 0.707, P > .05) (Table 4).

4. Discussion

After 8 weeks of treatment, the treatment group performs bet-
ter than the control group in the PASI score, the percentage of
PASI 75, and PGA changes (P < .05). In terms of the skin bar-
rier, the differences in the improvement of humility and lipids
between the two groups were statistically significant (P < .05). It

80 =
-o- Treatment group

= 60+ -=- Control group
L
T
) a
H 1 —
5] /,l/
é .-
< 20 /

o T T T T 1

0 2 4 6 8 10
Week

Figure 3. PGA changes in treatment group and control group over 8 weeks
(%). *P < 0.05 was statistically significant between groups. PGA = Physician
Global Assessment.
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indicates that LJR Ointment may improve the PASI score, PASI
75, and PGA in patients with mild and moderate psoriasis with
the blood-heat syndrome, and reconstruct the damaged skin
barrier to some extent.

LJR Ointment contains Chinese angelica (Radix Angelicae
Sinensis), Arnebia root (Radix Arnebiae), Rhubarb root and
rhizome (Radix et Rhizoma Rbei), Natural indigo (Indigo
Naturalis), Belvedere fruit (Fructus Kochiae), Light yellow
sophora root (Radix Sophorae Flavescentis) and Glabrous
greenbrier rhizome (Rhizoma Smilacis Glabrae). Angelica poly-
saccharides can promote the apoptosis of keratinocytes of pso-
riasis-like lesions in guinea pig,?” and significantly reduce the
positive expression rate of PCNABY to inhibit the proliferation
of psoriatic epidermal cells. In addition, Angelica polysaccha-
ride has immunological activity and has a good curative effect
on tumor treatment and radiation damagel®!! Arnebia root
(Radix Arnebiae) inhibits the proliferative effect of IL-17AB2
and EGF3 on HaCaT Cells, induces proliferation of HaCaT
cells and secretes related cytokines, which can be used to treat
psoriasis by inhibiting chemokine recruitment of leukocytes. In
addition, the imiquimod-induced mouse model of psoriasis was
restored by shikonin treatment, which ameliorated excessive
keratinocyte proliferation.’¥ Rhubarb root and rhizome (Radix
et Rhizoma Rbei), Natural indigo (Indigo Naturalis), Belvedere
fruit (Fructus Kochiae), and Light yellow sophora root (Radix
Sophorae Flavescentis) inhibit the proliferation of HaCaT cells
treated with serum immunoglobulin and peripheral blood
mononuclear cells after treatment, in a dose-dependent man-
ner. In particular, Fructus Kochiae has the strongest inhibitory
effect.l3!

The indirubin, an active component of natural indigo (Indigo
Naturalis), can inhibit the activation of the cyclin-dependent

Skin barriers function of treatment group and control group.

Skin barrier Group Baseline 8 weeks Z value Pvalue
Temperature (°C) Treatment group 32.78 + 157 3217 +1.78 -2.683 0.007*
Control group 32.73 +1.66 32.72 +1.67 -0.014 0.99
VA -0.125 —1.252
P 0.90 0.21
pH value Treatment group 429 +0.30 4.42 +0.50 —2.079 0.038*
Control group 4.26 +0.32 421+0.34 —-1.051 0.29
Z —-0.063 —2.530
P 0.95 0.011*
Humidity (%) Treatment group 11.70 + 18.74 22.00 +23.39 -3.285 0.001**
Control group 9.63 +18.55 12.72 £19.78 -1.182 0.24
Z —-0.809 —2.967
P 0.42 0.003**
Lipids (ug/cm?) Treatment group 9.02 + 24.80 15.02 + 30.55 —-3.505 <0.001**
Control group 9.98 + 26.33 14.85 + 31.68 —1.567 0.12
VA -0.375 —1.574
P 0.71 0.16
*P < 0.05, *P < 0.01 was statistically significant between groups.
Safety outcome of treatment group and control group after treatment.
Treatment group Control group Total
Target lesions (n) 50 50 100
Pruritus (n%) 1(2%) 2 (4%) 3 (6%)
Burning (n%) 1(2%) 2 (4%) 3 (6%)
Scales (n%) 0(0%) 0(0%) 0 (0%)
Rash (n%) 0 (0%) 0 (0%) 0 (0%)
Dryness (%) 0 (0%) 0 (0%) 0 (0%)
Adverse events (n%) 2 (4%) 4 (8%) 6 (12%)

All 50 patients report no significant abnormalities in blood routine examination, urine routine examination, liver function, renal function, and electrocardiogram before and after this research project.
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kinase, signal transduction, and transcription-3 (STAT3).136:371
Therefore, it inhibits the excessive proliferation of keratinocytes
in vitro.’® Glabrous greenbrier rhizome (Rhizoma Smilacis
Glabrae) can significantly reduce serum TNF-a and IL-8 levels
in patients with blood-heat-type psoriasis, inhibit chemothera-
peutic effects of VEGF on inflammatory mediators and vascu-
lar endothelial cells and alleviate inflammation of the psoriasis
lesions.3?! Other studies have shown that: Topical indigo nat-
uralis ointment is clinically proved to be an effective therapy
for plaque-type psoriasis. Indirubin, as the active component of
indigo naturalis, inhibits cell proliferation of epidermal kera-
tinocytes.*”! And indirubin ameliorated psoriasiform derma-
titis by breaking CCL20/CCR6 axis-mediated inflammatory
loops.!*!!

The working mechanism of LJR ointment for mild and
moderate psoriasis vulgaris with the blood-heat syndrome
remains unknown. Due to the functions of single Chinese
herbs in LJR Ointment, it may explain the reason why LJR
ointment can significantly improve skin pathological changes,
inhibit related immune factors, and improve target lesions.
More research is needed to explore the mechanism of such
compound preparations as LJR ointment for mild and mod-
erate psoriasis vulgaris with blood-heat syndrome. The skin
barrier function refers to a “brick wall” structure composed
of lipids and natural moisturizing factors between the stratum
corneum cells and cells. The skin surface is covered with a
sebum membrane, which retains moisture and has anti-inflam-
matory effects, forming a natural protective barrier for the
human body.***! LJR Ointment functions in a two-pronged
manner: Firstly, it prevents the loss of moisture from human
skin and stops the outside water from entering the human
body easily. Secondly, it prevents bacteria and fungi on the
surface of the skin from invading the human body. The skin
barrier function of patients with psoriasis is more vulnerable
than that of healthy people Even skin areas are not affected
by lesions, while the recovery rate of barrier function sharply
declines.**! Abnormal skin barrier function may be the under-
lying pathogenesis of psoriasis.

The function of the skin barrier depends on skin tempera-
ture, sebaceous gland content, pH value, and the water con-
tent of the stratum corneum. Under normal circumstances, skin
pH value ranges between 4.5 and 6.5,*! and the normal stra-
tum corneum water content ranges between 20% and 35 % .14
The decrease in ceramide content of the main component of
the sebaceous gland can make the keratinocytes disorderly
arranged, dislocated with water loss, resulting in dryness, des-
quamation, and scale-like skin.!*”! Patients with psoriasis have
dry skin and severe water loss and may have a pH value, high
transepidermal water loss, and drop of water content in the
stratum corneum.

The dermis telangiectasia accelerates blood flow, raises the
skin temperature, and aggravates transepidermal water loss,
complicated by chronic inflammation. As a result, the normal
metabolism of the skin fails. The lipids, natural moisturizing
factors, and anti-inflammatory factors reduce, resulting in dry
skin and desquamation.*8! Based on previous findings, this
paper further explores the skin barrier function of patients with
psoriasis. It was found that the temperature, moisture, lipid, and
pH value of the skin barrier function in the treatment group
were significantly improved before and after treatment, while
the control group shows no significant changes. It indicates that
LJR ointment can restore skin barrier function.

The reasons why no significant difference takes place in body
temperature and lipids between the two groups after treatment
are analyzed as follows: Firstly, participants with mild and
moderate psoriasis with the blood-heat syndrome were in the
active stage so that lesions may worsen in 8 weeks follow-up
examination period. Secondly, the placebo ointment contains
beeswax and vaseline. Vaseline has some therapeutic effects on
psoriasis.!*!

www.md-journal.com

There are many limitations to the research findings of this
paper. Firstly, psoriasis vulgaris is a chronic recurrent inflam-
matory skin disease so the long-term effect and safety of the
treatment are very important for patients. This research project
lasts for 8 weeks, which cannot give a long-term evaluation
of the effect and safety of LJR ointment. Secondly, the sample
size of this research project was relatively small, which may
influence the outcomes. More clinical studies with larger sam-
ple size and longer duration and follow-up examination period
are needed.

5. Conclusion

LJR Ointment can improve PASI score, PASI 75, and PGA in
patients with mild and moderate psoriasis with the blood-heat
syndrome. It may reconstruct the skin barrier function. LJR
ointment seems safe to be used for patients with mild and mod-
erate psoriasis with the blood-heat syndrome.

Author contributions

Conceptualization: Weishu Zhang, Liyun Sun.

Data curation: Yue Qiu, Weishu Zhang, Guanru Li, Xinwei Guo.

Funding acquisition: Liyun Sun, Cang Zhang.

Investigation: Weishu Zhang, Guanru Li, Xinwei Guo.

Methodology: Weishu Zhang, Jianhua Qu, Haibing Lan, Cang
Zhang, Jingna Xu.

Project administration: Liyun Sun, Cang Zhang.

Writing — original draft: Yue Qiu, Weishu Zhang.

Writing-review & editing: Yue Qiu, Weishu Zhang, Liyun Sun.

References

[1] Takahashi T, Koga Y, Kainoh M. Anti-IL-12/IL-23p40 antibody ame-
liorates dermatitis and skin barrier dysfunction in mice with imiquim-
od-induced psoriasis-like dermatitis. Eur ] Pharmacol. 2018;828:26-30.

[2] AlQassimi S, AlBrashdi S, Galadari H, et al. Global burden of psoriasis
— comparison of regional and global epidemiology, 1990 to 2017. Int J
Dermatol. 2020;59:566-71.

[3] Huang D, Chen K. Progress in epidemiological investigation of psoria-
sis [in Chinese]. Diag Theory Pract. 2021;20:48-52.

[4] Boehncke WH, Schon MP. Psoriasis. Lancet. 2015;386:983-94.

[5] Mehrmal S, Uppal P, Nedley N, et al. The global, regional, and national
burden of psoriasis in 195 countries and territories, 1990 to 2017: a
systematic analysis from the Global Burden of Disease Study 2017. J
Am Acad Dermatol. 2021;84:46-52.

[6] Vanderpuye-Orgle J, Zhao Y, Lu ], et al. Evaluating the economic burden
of psoriasis in the United States. ] Am Acad Dermatol. 2015;72:961-7.
es.

[7] Mason AR, Mason JM, Cork MJ, et al. Topical treatments for chronic
plaque psoriasis of the scalp: a systematic review. Br ] Dermatol.
2013;169:519-27.

[8] Zhang LX, Bai YP, Song PH, et al. Effect of Chinese herbal medicine
combined with acitretin capsule in treating psoriasis of blood-heat syn-
drome type. Chin J Integr Med. 2009;15:141-4.

[9] Neto RAM, Santos CBR, Henriques SVC, et al. Novel chalcones

derivatives with potential antineoplastic activity investigated by

docking and molecular dynamics simulations. ] Biomol Struct Dyn.
2022;40:2204-16.

Galucio NCD, Moyses DD, Pina JRS, et al. Antiproliferative, genotoxic

activities and quantification of extracts and cucurbitacin B obtained

from Luffa operculata (L.) Cogn. Arabian | Chem. 2022;15.

Rego CMA, Francisco AF, Boeno CN, et al. Inflammasome NLRP3

activation induced by Convulxin, a C-type lectin-like isolated from

Crotalus durissus terrificus snake venom. Sci Rep. 2022;12:4706.

Lima AM, Siqueira AS, Moller MLS, et al. In silico improvement of

the cyanobacterial lectin microvirin and mannose interaction. ] Biomol

Struct Dyn. 2022;40:1064-73.

da Silva JO, Franco CJP, de Moraes AAB, et al. In silico analyses of

toxicity of the major constituents of essential oils from two Ipomoea L.

species. Toxicon. 2021;195:111-8.

Castro ALG, Cruz JN, Sodré DEF, et al. Evaluation of the genotoxic-

ity and mutagenicity of isoeleutherin and eleutherin isolated from

[10

(11

[12

[13

[14



Qiu et al. ® Medicine (2022) 101:45

(15

[16

[17]

[18

[19

[20]

(21]

[22

23

[24]

[25

126

27

[28

[29

Eleutherine plicata herb. using bioassays and in silico approaches.
Arabian ] Chem. 2021;14:103084.

Pinto VS, Araujo JSC, Silva RC, et al. In Silico study to identify new
antituberculosis molecules from natural sources by hierarchical vir-
tual screening and molecular dynamics simulations. Pharmaceuticals
(Basel). 2019;12:36.

Lin YK, Chang CJ, Chang YC, et al. Clinical assessment of patients
with recalcitrant psoriasis in a randomized, observer-blind, vehicle-con-
trolled trial using indigo naturalis. Arch Dermatol. 2008;144:1457-64.
Lan HR, Wu WY, Wu YB. Research progress on traditional Chinese
medicine external treatment in the treatment of psoriasis vulgaris [in
Chinese]. Jiangxi ] Trad Chin Med. 2015;10:77-80.

Chinese Medical Association. Clinical guidelines for diagnosis and
treatment of dermatology and venereology [in Chinese]. Beijing:
People’s Medical Publishing House; 2006.

Lin W, Yu Q, Qin Y, et al. To explore the clinical efficacy of Traditional
Chinese Medicine bath in the treatment of psoriasis vulgaris with
blood-heat syndrome and its effect on related cytokines based on dif-
ferent temperature and different concentration. Medicine (Baltim).
2020;99:€20172.

Li T, Zhou D, Xu X, et al. Effect of Traditional Chinese Medicine plus
narrow-band medium-wave ultraviolet B radiation on moderate-to-se-
vere psoriasis vulgaris in a case series. | Tradit Chin Med. 2019;39:692-9.
Guo X, Lang N, Li G, et al. Effectiveness of flesh-moistening paste
in psoriasis vulgaris patients with symptom pattern of blood sta-
sis: a randomized and parallel-controlled trial. J Tradit Chin Med.
2020;40:1018-25.

Vohra S, Shamseer L, Sampson M, et al. CONSORT extension for
reporting N-of-1 trials (CENT) 2015 Statement. J Clin Epidemiol.
2016;76:9-17.

Zhao B. China Clinical Dermatology [in Chinese]. Jiangsu Science and
Technology Press; 2010:8-12.

Shi YL. Interpretation of guidelines for psoriasis diagnosis and treat-
ment in China (2018 edition) [in Chinese]. ] Tongji Univ (Medical Ed).
2019;40:265-7.

Psoriasis Study Group, skin venereal diseases branch of Chinese
Medical Association. Guideline for the treatment of psoriasis (2008)
[in Chinese]. Chin J Dermatol. 2009;3:213-4.

Psoriasis diagnosis and treatment guidelines in China (2018 complete
edition) [in Chinese]. Chin ] Dermatol. 2019;10:667-710.

Matza LS, Brazier JE, Stewart KD, et al. Developing a preference-based
utility scoring algorithm for the Psoriasis Area Severity Index (PASI). ]
Med Econ. 2019;22:936-44.

Ashcroft DM, Wan Po AL, Williams HC, et al. Clinical measures of
disease severity and outcome in psoriasis: a critical appraisal of their
quality. Br ] Dermatol. 1999;141:185-91.

Li N, Zhao W, Xing ], et al. Chinese herbal Pulian ointment in treating
psoriasis vulgaris of blood-heat syndrome: a multi-center, double-blind,
randomized, placebo-controlled trial. BMC Complement Altern Med.
2017;17:264.

[30] Jing HX, Sheng WX, Duan D]J. Influence of angelica polysaccharide on

[31]

the expression levels of PCNA in psoriasis-like lesions of guinea pigs [in
Chinese]. Chin ] Derm Venereo. 2008;01:11-3.

Guo C, Hou X, Liu Y, et al. Novel Chinese Angelica polysaccharide
biomimetic nanomedicine to curcumin delivery for hepatocellular
carcinoma treatment and immunomodulatory effect. Phytomedicine.
2021;80:153356.

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

Medicine

Xie XR, Zhang L, Liu X, et al. Zhongguo Zhong Yao Za Zhi.
2015;40:946-9.

Liu YL, Yang XH, Ma LL, et al. Study on the mechanism of inhibition
effect of shikonin on HaCaT cells proliferation induced by EGF [in
Chinese]. China ] Trad Chin Med Pharm. 2017;32:5129-31.

Lan XO, Wang HX, Qi RQ, et al. Shikonin inhibits CEBPD downregu-
lation in IL-17-treated HaCaT cells and in an imiquimod-induced pso-
riasis model. Mol Med Rep. 2020;22:2263-72.

He JW. In vitro screening study of topical drugs that inhibit the prolif-
eration of keratinocytes [in Chinese]. Dissertation of Hunan University
of Traditional Chinese Medicine, 2012.

Hoessel R, Leclerc S, Endicott JA, et al. Indirubin, the active constituent
of a Chinese antileukaemia medicine, inhibits cyclin-dependent kinases.
Nat Cell Biol. 1999;1:60-7.

Leclerc S, Garnier M, Hoessel R, et al. Indirubins inhibit glycogen
synthase kinase-3 beta and CDK5/p235, two protein kinases involved
in abnormal tau phosphorylation in Alzheimer’s disease. A property
common to most cyclin-dependent kinase inhibitors? | Biol Chem.
2001;276:251-60.

Schwaiberger AV, Heiss EH, Cabaravdic M, et al. Indirubin-3’-
monoxime blocks vascular smooth muscle cell proliferation by inhibi-
tion of signal transducer and activator of transcription 3 signaling and
reduces neointima formation in vivo. Arterioscler Thromb Vasc Biol.
2010;30:2475-81.

Chen JH, Jiang YW. Effects of Tufuling Yinhua Decoction on TNF-
a, IL-8 and VEGF of patients with psoriasis vulgaris combined with
blood heat syndrome [in Chinese]. Pharm Clin Chin Materia Medica.
2013;29:163-S.

Hsieh WL, Lin YK, Tsai CN, et al. Indirubin, an acting compo-
nent of indigo naturalis, inhibits EGFR activation and EGF-induced
CDC25B gene expression in epidermal keratinocytes. ] Dermatol Sci.
2012;67:140-6.

Zhao J, Xie X, Di T, et al. Indirubin attenuates IL-17A-induced CCL20
expression and production in keratinocytes through repressing TAK1
signaling pathway. Int Inmunopharmacol. 2021;94:107229.

Orsmond A, Bereza-Malcolm L, Lynch T, et al. Skin barrier dysregula-
tion in psoriasis. Int ] Mol Sci . 2021;22:10841.

Montero-Vilchez T, Segura-Fernandez-Nogueras MV, Pérez-Rodriguez
I, et al. Skin barrier function in psoriasis and atopic dermatitis: tran-
sepidermal water loss and temperature as useful tools to assess disease
severity. ] Clin Med. 2021;10:359.

Ye L, Lv C, Man G, et al. Abnormal epidermal barrier recovery in unin-
volved skin supports the notion of an epidermal pathogenesis of psori-
asis. J Invest Dermatol. 2014;134:2843-6.

Bigliardi PL. Role of Skin pH in Psoriasis. Curr Probl Dermatol.
2018;54:108-14.

Haftek M, Roy DC, Liao IC. ARTICLE: evolution of skin bar-
rier science for healthy and compromised skin. ] Drugs Dermatol.
2021;20:83-9.

Voss KE, Bollag R], Fussell N, et al. Abnormal aquaporin-3 protein
expression in hyperproliferative skin disorders. Arch Dermatol Res.
2011;303:591-600.

Hara-Chikuma M, Verkman AS. Aquaporin-3 functions as a glycerol
transporter in mammalian skin. Biol Cell. 2005;97:479-86.

Pacifico A, Leone G. Evaluation of a skin protection cream for dry skin
in patients undergoing narrow band UVB phototherapy for psoriasis
vulgaris. G Ital Dermatol Venereol. 2011;146:179-83.



