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Abstract
Background: Traditional Chinese medicines (TCMs) have been used to manage psoriasis since
thousands of years and are associated with advantages such as long remission period and few side
effects. PSORI-CM01 is a clinical TCM formula for treating the blood stasis syndrome of psoriasis
vulgaris. It is optimised from Yin Xie Ling, a herbal preparation formulated by the Chinese national
medical master Xuan Guowei. In the present study, we used microRNA (miRNA) chip technology to
analyse the effects of PSORI-CM01 and Yin Xie Ling on miRNA differential expression in the peripheral
blood monocytes of patients with blood stasis syndrome of psoriasis vulgaris.

Methods: Blood samples collected from healthy subjects and patients with blood stasis syndrome of
psoriasis vulgaris were obtained from the Department of Dermatology in the Guangdong Provincial
Hospital of Chinese Medicine. These samples were obtained before and after treatment with PSORI-CM01
or Yin Xie Ling. Differentially expressed miRNAs were analysed by performing miRNA expression
microarray to evaluate the mechanisms underlying the effects of the two formulations.

Results: It was found that hsa-miR-3184-3p, hsa-miR-3653-3p, hsa-miR-20a-3p, hsa-miR-5681b, and hsa-
miR-26a-5p were differentially expressed between the PSORI-CM01 and healthy control groups as well as
between the Yin Xie Ling and healthy control groups before treatment, without any signi�cant differences
in their expression after treatment. The results revealed that the therapeutic effect of PSORI-CM01 on
psoriasis was mediated mainly via the regulation of the adherens junction, thyroid hormone signalling,
and proteoglycans in cancer pathways, whereas that of Yin Xie Ling was mediated mainly via the
regulation of the endoplasmic reticulum protein processing, Hippo signalling, adherens junction, thyroid
hormone signalling, cell cycle, proteoglycans in cancer, p53 signalling, oocyte meiosis, and unsaturated
fatty acid biosynthesis pathways.

Conclusions: The �ndings demonstrate that PSORI-CM01 and Yin Xie Ling are bene�cial for treating
blood stasis syndrome of psoriasis vulgaris through the regulation of hsa-miR-20a-3p and hsa-miR-3184-
3p expression and, consequently, through the adherens junction, thyroid hormone signalling, and
proteoglycans in cancer pathways.

Trial registration: Registration number, ChiCTR-TRC-14005185; Date of registration, 8 August 2014.

Background
Psoriasis is a chronic, proliferative autoimmune skin disease governed by various genetic factors and
stimulated by multiple environmental factors with a global prevalence of 2 − 3% [1, 2]. The characteristic
skin lesions in psoriasis are red papules or plaques covered with several layers of accumulated silver-
white scales that can be at a level higher than the skin surface. The boundaries of the rashes are clear,
and most cases are accompanied by obvious and unbearable skin itching. Western medicine treatments
for psoriasis have several shortcomings, such as short remission periods, easy recurrence and
intolerance, and considerable side effects of most drugs [3]. In contrast, traditional Chinese medicine
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(TCM) treatments for the condition are associated with several advantages including long remission
periods, stable condition after treatment, rare recurrence, and fewer side effects. Consequently, these TCM
treatments have attracted the attention of medical communities in China and abroad in recent years [4].
Abnormal microangiogenesis is closely related to the occurrence, persistence, and recurrence of psoriasis
and plays an important role in the pathogenesis of the condition [5].

Psoriasis, also called ‘Baibi’ in TCM, has been managed with TCM treatments since thousands of years.
Syndrome differentiation is the core principle of clinical TCM practice, and it remains the foundation for
the modernisation of TCMs [6]. A research group analysed the distribution of syndromes in the literature
on psoriasis vulgaris from 1979 to 2010 and found that the top three syndromes—blood heat, blood
dryness, and blood stasis—accounted for 75.85% of all the syndromes [7]. Furthermore, analysis of the
correlation between basic TCM syndromes and the stages of and conditions occurring with psoriasis
vulgaris revealed the following distribution among patients: blood stasis syndrome (70.3%) > blood
dryness syndrome (17.3%) > blood heat syndrome (12.4%). The analysis also clari�ed that blood stasis
syndrome is related to the stable period of the condition [8]. Studies have shown obvious microcirculation
disorders, haemorheological changes, and abnormal capillaries characterised by vascular distortion and
increased permeability in patients with psoriasis [9–11].

PSORI-CM01 is a clinical TCM formula optimised from Yin Xie Ling, a herbal preparation formulated by
the Chinese national medical master and famous TCM master of dermatology Xuan Guowei. It is used to
treat blood stasis syndrome of psoriasis vulgaris as it promotes blood circulation, removes blood stasis,
cools blood, and promotes detoxi�cation. PSORI-CM01 is composed of Radix Paeoniae Rubra,
Chloranthus spicatus, Radices Lithospermi, Curcuma zedoaria, Smilacis glabrae rhizome, smoked plum,
and liquorice. In contrast, Yin Xie Ling is composed of Angelica sinensis, Radix Paeoniae Rubra,
Chloranthus spicatus, Radix Rehmanniae Recens, Ligusticum wallichii, Radices Lithospermi, Curcuma
zedoaria, Smilacis glabrae rhizome, smoked plum, and liquorice. Yin Xie Ling was approved for
production by the Guangdong Provincial Hospital of Chinese Medicine (Guangdong, China) in 1998. In
2002, Yin Xie Ling was approved by the Guangdong Provincial Drug Administration as a hospital
preparation (Z20080123; patent publication number: CN 105233150A). The clinical e�cacy and safety of
Yin Xie Ling have been veri�ed in more than 200,000 individuals since more than 20 years [12–14]. After
more than 10 years of optimisation of Yin Xie Ling, PSORI-CM01 (patent publication number: CN
101632827A), which has a clear chemical composition and has been assessed using basic experiments
and clinical research, was developed [15–17].

The purpose of this study was to clarify the mechanisms underlying the activity of PSORI-CM01 and Yin
Xie Ling in the treatment of blood stasis syndrome of psoriasis vulgaris by microRNA (miRNA) expression
microarray for the �rst time. This is important to provide a basis for the clinical development of PSORI-
CM01 and to ensure the availability of the treatment to patients.

Materials And Methods
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Clinical experiment
Blood samples collected from healthy volunteers and patients with blood stasis syndrome of psoriasis
vulgaris were obtained from the Department of Dermatology, Guangdong Provincial Hospital of Chinese
Medicine, for a randomised, double-blind, double-dummy clinical research [18]. The diagnostic criteria
used were in line with those previously reported for psoriasis vulgaris [19]. Additionally, the diagnosis of
TCM syndrome type was consistent with the diagnosis of blood stasis syndrome [4]. Table 1 shows
detailed information on patients with psoriasis, including demographics and psoriasis area and severity
index (PASI).

Drugs
PSORI-CM01 granules and matching placebo granules were obtained from Tianjiang Pharmaceutical
(catalogue no. 1511329; Jiangyin, Jiangsu Province, China). Yin Xie Ling tablets and identical placebo
tablets were obtained from Kangyuan Pharmaceutical (catalogue no. 20151003; Guangzhou, Guangdong
Province, China). Ultra-high liquid chromatography coupled with electrospray ionisation hybrid linear trap
quadrupole Orbitrap mass spectrometry and high-performance liquid chromatography-photodiode array
were used to analyse various batches of PSORI-CM01 and Yin Xie Ling, respectively, for quality control
purposes, as described previously [20, 21].

Group intervention
One group of participants received 5.5 g of PSORI-CM01 granules two times daily and �ve placebo
tablets three times daily for 12 weeks (PSORI-CM01 group). Another group received �ve Yin Xie Ling
tablets three times daily and 5.5 g of placebo granules two times daily for 12 weeks (Yin Xie Ling group).
All treatments were administered after meals. Further details on the treatments have been previously
reported [18].

Instruments and reagents
TRIzol reagent (catalogue no. T9424; Sigma, Neustadt, Germany), miRNeasy Micro Kit (catalogue no.
T9424 217084; Qiagen, Hilden, Germany), RNase-Free DNase Set (catalogue no. 79254, Qiagen), Tiangen
miRcute miRNA cDNA First-Strand Synthesis Kit (catalogue no. KR201; Tiangen, Beijing, China), SYBR
Green PCR kit (catalogue no. Fp411-02, Tiangen), Agilent 2100 Bioanalyzer (Agilent Technologies, Santa
Clara, CA, USA), Scanner G2505C (Agilent Technologies), and Affymetrix Agilent Human miRNA, Release
21.0 (8 × 60K; design ID, 070156) chip were used in this study.

Sample collection and processing
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Blood (10 mL) was collected from the elbow vein of all subjects into anticoagulant tubes containing
heparin. Peripheral blood monocytes (PBMCs) were separated using a kit according to the manufacturer’s
instructions and were then stored at -80 °C.

RNA extraction and quality control
Total RNA was extracted using TRIzol reagent according to the manufacturer’s protocol and puri�ed
using miRNeasy Micro Kit and RNase-Free DNase Set. During each RNA extraction, total RNA sample was
used as the positive quality control, whereas RNase-free water was used as the negative quality control.
The integrity of puri�ed total RNA was assessed using the Agilent 2100 Bioanalyzer after quality checks
were done.

MiRNA chip experiment
Forty-three PBMCs samples (17 from patients with blood stasis syndrome of psoriasis vulgaris [6 from
the PSORI-CM01 group and 11 from the Yin Xie Ling group] before and after treatment each and 9
samples of the healthy control group) were analysed using the Agilent microarray chip (Human miRNA,
Release 21.0). Total RNA was determined using the Agilent 2100 Bioanalyzer and quanti�ed using a
spectrophotometer (NanoDrop ND-2000; Thermo Scienti�c, MA, USA). An mRNA quality check was
performed, after which mRNA samples were reverse transcribed to cDNA using the Tiangen miRcute
miRNA cDNA First-Strand Synthesis Kit. The samples were puri�ed, labelled with cyanine 3-CTP, and
placed in the microarray chip for hybridisation, after which the microarray expression was scanned using
the Agilent Scanner G2505C.

Data analysis
Feature Extraction Software (version10.7.1.1, Agilent Technologies) was used to process the microarray
scans and extract expression data. GeneSpring software (version 13.1, Agilent Technologies) was then
used for quantile standardisation and follow-up processing. The standardised data were �ltered, and at
least one set of detected labelled probes in each group of samples was subjected to subsequent
comparative analysis. Screening of differentially expressed miRNAs was performed using t-test P value in
the Benjamini-Hochberg procedure with a false discovery rate (FDR-BH) and multiple change value (fold
change) after FDR-BH adjustment. The screening criteria were an up- or downregulated multiple change
value of at least 1.2 and an FDR-BH value of less than 0.1. Results for the PSORI-CM01 and Yin Xie Ling
groups were analysed by paired t-test before and after the treatment. In contrast, results for the healthy
control group were analysed by two independent-samples t-tests. The FDR-BH value was calculated after
arranging the P values in ascending order. Unsupervised hierarchical clustering of the differentially
expressed miRNAs selected from each group was performed using OmicShareTools. Target mRNAs of
the differentially expressed miRNAs were predicted using DIANA Tools and its three databases
(TarBasev7.0, microT-CDS [v5.0], and TargetScan). The target mRNAs were then analysed by gene
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ontology and Kyoto Encyclopedia of Genes and Genomes enrichment analyses to determine the
biological functions or pathways mainly affected by the differentially expressed miRNAs.

Results

Differences in miRNAs between the groups
The results obtained under conditions of FDR-BH values less than 0.1 and |fold change| greater than 1.2
are shown in Table 2. In PBMCs of the PSORI-CM01 and healthy control groups, 17 differentially
expressed miRNAs were found before treatment, including 5 miRNAs with upregulated expression and 12
with downregulated expression. Additionally, 16 differentially expressed miRNAs were found after
treatment, including 5 miRNAs with upregulated expression and 11 with downregulated expression.
However, in PBMCs of the Yin Xie Ling and healthy control groups, 20 differentially expressed miRNAs
were found before treatment, including 6 miRNAs with upregulated expression and 14 with
downregulated expression, whereas 20 differentially expressed miRNAs were found after treatment,
including 4 miRNAs with upregulated expression and 16 with downregulated expression.

Unsupervised hierarchical cluster analysis of differentially
expressed miRNAs between the groups
The results of the unsupervised hierarchical clustering of differentially expressed miRNAs identi�ed in
each group are shown in the form of a heat map in Fig. 1. The expression of has-mir6877-3p and has-mir-
3184-3p in PBMCs was higher in the PSORI-CM01 group than in the healthy control group before
treatment (Fig. 1A); however, after the treatment, the expression of only has-mir-6877-3p was higher in the
PSORI-CM01 group (Fig. 1B).

Furthermore, the expression of has-mir-3184-3p, has-mir-6877-3p, and has-mir-5681b in PBMCs was
higher in the Yin Xie Ling group than in the healthy control group before treatment (Fig. 1C). In contrast,
after the treatment, the expression of has-mir-6877-3p, has-mir-3149, and has-mir-5187-5p was higher in
the Yin Xie Ling group than in the healthy control group (Fig. 1D).

Wayne analysis of differentially expressed miRNAs
The Wayne analysis revealed that among the differentially expressed miRNAs between the PSORI-CM01
and healthy control groups, hsa-miR-487a-3p, hsa-miR-4793-3p, hsa-miR-20a-3p, and hsa-miR-3184-3p
expression after treatment did not signi�cantly differ from that before treatment. Conversely, there were
signi�cant differences in the expression of the following 13 miRNAs, both before and after treatment,
between the PSORI-CM01 and healthy control groups: hsa-miR-3130-3p, hsa-miR-3176, hsa-miR-3193,
hsa-miR-770-5p, hsa-miR-6776-5p, hsa-miR-6814-5p, hsa-miR-6795-5p, hsa-miR-4750-5p, hsa-miR-4294,
hsa-miR-23a-5p, hsa-miR-378f, hsa-miR-374c-5p, and hsa-miR-6877-3p (Fig. 2A).
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The analysis also revealed that among the differentially expressed miRNAs between the Yin Xie Ling and
healthy control groups, hsa-miR-3184-3p, hsa-miR-3653-3p, hsa-miR-20a-3p, hsa-miR-5681b, and hsa-
miR-26a-5p expression after treatment did not signi�cantly differ from that before treatment. In contrast,
there were signi�cant differences in the expression of the following 15 miRNAs, both before and after
treatment, between the Yin Xie Ling and healthy control groups: hsa-miR-4304, hsa-miR-487a-3p, hsa-
miR-3130-3p, hsa-miR-3176, hsa-miR-3193, hsa-miR-770-5p, hsa-miR-6776-5p, hsa-miR-6814-5p, hsa-miR-
6795-5p, hsa-miR-4750-5p, hsa-miR-4294, hsa-miR-23a-5p, hsa-miR-378f, hsa-miR-374c-5p, and hsa-miR-
6877-3p (Fig. 2B).

Furthermore, hsa-miR-20a-3p and hsa-miR-3184-3p were differentially expressed before treatment and
were common between the Yin Xie Ling and PSORI-CM01 groups; however, the expression of these
miRNAs in these groups was not signi�cantly different after treatment compared with that in the healthy
control group (Fig. 2C). Additionally, the following miRNAs were differentially expressed both before and
after treatment in the Yin Xie Ling and PSORI-CM01 groups: hsa-miR-3130-3p, hsa-miR-3176, hsa-miR-
3193, hsa-miR-770-5p, hsa-miR-6776-5p, hsa-miR-6814-5p, hsa-miR-6795-5p, hsa-miR-4750-5p, hsa-miR-
4294, hsa-miR-23a-5p, hsa-miR-378f, hsa-miR-374c-5p, and hsa-miR-6877-3p (Fig. 2D).

3.5. Pathway enrichment analysis for differentially
expressed miRNAs
Figure 3A shows results of the pathway enrichment analysis for hsa-miR-487a-3p, hsa-miR-4793-3p, hsa-
miR-20a-3p, and hsa-miR-3184-3p, which were differentially expressed between the PSORI-CM01 and
healthy control groups before treatment but were not signi�cantly expressed after treatment. Notably,
hsa-miR-20a-3p, which participates in the adherens junction, thyroid hormone signalling, and
proteoglycans in cancer pathways, was found to be the main miRNA affected by PSORI-CM01.

Figure 3B shows that hsa-miR-3184-3p, hsa-miR-3653-3p, hsa-miR-20a-3p, hsa-miR-5681b, and hsa-miR-
26a-5p were differentially expressed between the Yin Xie Ling and healthy control groups before
treatment; however, their expression after treatment was not signi�cantly different in these groups.
Notably, hsa-miR-20a-3p and hsa-miR-26a-5p, which are involved in the endoplasmic reticulum protein
processing, Hippo signalling, adherens junction, thyroid hormone signalling, cell cycle, proteoglycans in
cancer, p53 signalling, and oocyte meiosis pathways, were the main miRNAs affected by Yin Xie Ling.
Additionally, hsa-miR-26a-5p is involved in the unsaturated fatty acid biosynthesis pathway.

Discussion
Presently, the aetiology and pathogenesis of psoriasis are unknown; however, the consensus among most
scholars is that it is a multicellular autoimmune disease [22]. Several genetic and environmental factors
are implicated in the pathogenesis of psoriasis. These factors cause imbalances in the expression and
secretion of cytokines and chemokines, resulting in cytokine storms, chronic persistent in�ammation of
the epidermal microenvironment, and consequently, psoriatic dermatitis [23]. Currently, there is no radical
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cure for psoriasis; therefore, TCM preparations are the �rst-choice treatments for many patients in China
[24].

Professor Xuan Guowei highlighted that blood stasis continues throughout the course of psoriasis. He
also reported that the treatment of psoriasis should involve the elimination of blood stasis and clearing
of collaterals, for which he formulated Yin Xie Ling, a herbal preparation now routinely used to treat
psoriasis in the Guangdong Provincial Hospital of Chinese Medicine [12, 25]. After nearly 10 years of
research, the preparation has been simpli�ed and optimised to the formula PSORI-CM01 [16, 17]. In our
previous study on PSORI-CM01 intervention for patients with blood stasis syndrome of psoriasis vulgaris,
PASI score improved by 50% in 92.7% of patients after treatment. Moreover, the clinical e�cacy of the
treatment was satisfactory. Thus, the purpose of the present study was to explore the accurate treatment
for psoriasis using TCM preparations and to explain the mechanisms underlying the effects of PSORI-
CM01 and Yin Xie Ling in the treatment of the blood stasis syndrome of psoriasis vulgaris.

MiRNA is a small non-coding RNA composed of 18–25 nucleotides. It binds to a speci�c target mRNA
and exerts a negative regulatory effect by promoting the degradation of the target mRNA, thereby
inhibiting translation. MiRNAs are involved in the regulation of several biological processes such as
apoptosis and cell proliferation, differentiation, and development [26, 27]. To date, more than 250 types of
miRNAs have been reported to be abnormally expressed in the peripheral blood and skin lesions of
patients with psoriasis [28]. Additionally, more than 100 types of abnormally expressed miRNAs have
been detected in the serum of patients with plaque psoriasis [29]. Studies have shown that miRNAs
participate in the regulation of T cell differentiation by inhibiting or promoting their differentiation into
helper T cells [30]. MiRNA also plays a crucial role in the proliferation and physiological function of
regulatory T cells [31]. Consequently, an imbalance in miRNA expression leads to abnormal proliferation
of keratinocytes [32].

In the present study, it was shown that the miRNAs that were differentially expressed between the PSORI-
CM01 and healthy control groups before treatment showed no signi�cant difference in their expression
after treatment: hsa-miR-487a-3p, hsa-miR-4793-3p, hsa-miR-20a-3p, and hsa-miR-3184-3p. Similarly, hsa-
miR-3184-3p, hsa-miR-3653-3p, hsa-miR-20a-3p, hsa-miR-5681b, and hsa-miR-26a-5p were differentially
expressed between the Yin Xie Ling and healthy control groups before treatment but showed no
signi�cant difference in their expression after treatment. Additionally, the differentially expressed miRNAs
has-miR-20a-3p and hsa-miR-3184-3p were similar between the PSORI-CM01 and Yin Xie Ling groups. A
previous study showed that miR-20a-3p expression is downregulated in psoriatic lesions and interleukin-
22-stimulated keratinocytes. The study also indicated that miR-20a-3p can affect the proliferation and
apoptosis of keratinocytes by directly targeting SFMBT1 protein and the transforming growth factor-
β1/survivin signalling pathway [33]. Another study demonstrated that miR-26a-5p inhibits the
proliferation of 3T3-L1 preadipocytes and promotes adipogenic differentiation, which are involved in fat
metabolism [34].
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In the present study, the comparative pathway enrichment analysis for differentially expressed miRNAs
and their target mRNAs revealed that the fatty acid biosynthesis, fatty acid metabolism, and steroid
biosynthesis pathways were differentially enriched between patients with blood stasis syndrome of
psoriasis vulgaris and healthy controls. Additionally, the mechanisms underlying the e�cacy of PSORI-
CM01 as a treatment for psoriasis involve regulation of the adherens junction, thyroid hormone
signalling, and proteoglycans in cancer pathways, whereas those of Yin Xie Ling involve regulation of the
endoplasmic reticulum protein processing, Hippo signalling, adherens junction, thyroid hormone
signalling, cell cycle, proteoglycans in cancer, p53 signalling, oocyte meiosis, and unsaturated fatty acid
biosynthesis pathways. A retrospective study found that the incidence of metabolic syndrome was higher
in patients with psoriasis than in healthy individuals [35]. It has been reported that the incidence of fatty
liver is signi�cantly higher in patients with articular psoriasis than in healthy controls [36] and that
obesity is signi�cantly correlated with the incidence of psoriasis [37]. In addition, dyslipidaemia has been
reported as an important factor in the pathophysiology of psoriasis [38].

There is one limitation to the present study. The detected sample size was small as only 17 patients with
blood stasis syndrome of psoriasis vulgaris were included. Therefore, we aim to expand the sample size
in our next study. In our future research, we plan to predict treatment effects and formulate personalised
TCM treatment plans via analysis of miRNA expression pro�les.

Conclusions
In summary, we compared the expression pro�les of miRNAs in the PBMCs of patients with blood stasis
syndrome of psoriasis vulgaris, before and after treatment with PSORI-CM01 or Yin Xie Ling, with those
of healthy controls. We found that that the fatty acid biosynthesis, fatty acid metabolism, and steroid
biosynthesis pathways were differentially enriched between the patients and healthy controls. PSORI-
CM01 mainly affected the adherens junction, thyroid hormone signalling, and proteoglycans in cancer
pathways, whereas Yin Xie Ling mainly affected the endoplasmic reticulum protein processing, Hippo
signalling, adherens junction, thyroid hormone signalling, cell cycle, proteoglycans in cancer, p53
signalling, oocyte meiosis, and unsaturated fatty acid biosynthesis pathways. Overall, the �ndings of this
study provide a deeper understanding of the pathogenesis of blood stasis syndrome of psoriasis vulgaris
and lay a foundation for elucidating the mechanisms of action of TCMs.

Abbreviations
TCM, traditional Chinese medicine; miRNA, microRNA; PASI, psoriasis area and severity index; PBMC,
peripheral blood monocyte
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Figure 1

Unsupervised hierarchical cluster analysis of differentially expressed miRNAs between groups. (a) PSORI-
CM01 group before treatment versus healthy control group. (b) PSORI-CM01 group after treatment versus
healthy control group. (c) Yin Xie Ling group before treatment versus healthy control group. (d) Yin Xie
Ling group after treatment versus healthy control group.
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Figure 2

Wayne analysis of differentially expressed miRNAs between the groups. (a) Differential expression of
miRNAs between the PSORI-CM01 and healthy control groups before and after treatment. (b)
Differentially expressed miRNAs between the Yin Xie Ling and healthy control groups before and after
treatment. (c) Differentially expressed miRNAs before treatment that showed no signi�cant difference in
their expression after treatment when compared with their respective expression in the healthy control
group. These miRNAs were similar between the PSORI-CM01 and Yin Xie Ling groups. (d) miRNAs that
were differentially expressed both before and after treatment compared with that in the healthy control
group; these miRNAs were similar between the PSORI-CM01 and Yin Xie Ling groups.
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Figure 3

Pathway enrichment analysis of differentially expressed miRNAs between groups. (a) miRNAs that were
differentially expressed between the PSORI-CM01 and healthy control groups before treatment exhibited
no signi�cant difference in their expression after treatment. (b) miRNAs that were differentially expressed
between the Yin Xie Ling and healthy control groups before treatment exhibited no signi�cant difference
in their expression after treatment.


