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Background: This study explored the mechanism of action of Ephedrae Herba-Cinnamomi Ramulus couplet medicine (MGCM)
at the pharmacological level in the treatment of psoriasis.

Material/Methods: The active ingredients in MGCM were mined through literature retrieval and the BATMAN-TCM database, and
potential targets were predicted. In addition, targets associated with psoriasis were acquired using multi-
ple disease-related databases. Thereafter, an interaction network between candidate MGCM targets and the
known psoriasis-associated targets was constructed based on the protein—protein interaction (PPI) data, using
the STRING database. Then, the topological parameter degree was determined for mining the core targets for
MGCM in the treatment of psoriasis, which also represented the major hubs within the PPI network. In addi-
tion, the core networks of targets and ingredients were constructed using Cytoscape software to apply MGCM
in the treatment for psoriasis. These core targets were then analyzed for Gene Ontology biological processes
and Kyoto Encyclopedia of Genes and Genomes pathway enrichment using OmicShare.

Results: The ingredient-target core network of MGCM for treating psoriasis was constructed; it contained 52 active in-
gredients and corresponded to 19 core targets. In addition, based on enrichment analysis, these core targets
were majorly enriched for several biological processes (immuno-inflammatory responses, leukocyte differen-
tiation, energy metabolism, angiogenesis, and programmed cell death) together with the relevant pathways
(Janus kinase-signal transducer and activator of transcription, toll-like receptors, nuclear factor kB, vascular en-
dothelial growth factor, and peroxisome proliferator-activated receptor), thus identifying the possible mecha-
nism of action of MGCM in treating psoriasis.

Conclusions: The present network pharmacology study indicated that MGCM alleviates various pathological factors of pso-
riasis through multiple compounds, multiple targets, and multiple pathways.
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Material and Methods

Psoriasis, a common skin disorder, is easily diagnosed but re-
fractory to treatment and prone to recurrence [1]. According
to an epidemiological survey, psoriasis has an incidence of
about 0.5% in the Chinese population [2]. However, the un-
derlying pathogenesis of psoriasis remains incompletely un-
derstood. Existing studies suggest that aberrant psoriasis-sus-
ceptible gene expression, autoimmune disorders, obesity, and
abnormalities in multiple inflammatory signaling pathways
contribute to the development of psoriasis [3]. However, the
pathogenesis remains largely unclear, which hinders specific
treatment. Currently, there is no curative treatment for psori-
asis. Traditional Chinese medicine (TCM) has a distinct effect
in the treatment of psoriasis, and it has a therapeutic impact
via multiple targets and pathways that correspond to the di-
verse pathways that are dysregulated in psoriasis [4-6]. Yet
the underlying mechanism of action of TCM in psoriasis treat-
ment remains unclear, thus restricting its internationalization
and standardization in treating psoriasis.

In the TCM clinical treatment of psoriasis, the heat-clearing and
blood-cooling method is usually adopted, but no satisfactory ef-
fect is consistently achieved [7]. Based on the treatment idea of
promoting the expulsion of exogenous pathogenic evils, numer-
ous TCM experts have proposed that the additional application
of the sweating method could significantly increase the thera-
peutic effect of TCM on psoriasis [8]. Ephedrae Herba-Cinnamomi
Ramulus couplet medicine (MGCM) contains the 2 most represen-
tative traditional Chinese herbal medicines for inducing sweating
and dispelling exogenous evils: Ephedrae Herba (Mahuang, MH)
and Cinnamomi Ramulus (Guizhi, GZ). This combination represents
the empirical couplet medicines adopted in the Department of
Dermatology in our hospital to treat psoriasis. Numerous preclini-
cal and clinical studies indicate that these 2 herbal medicines are
effective for treating psoriasis [9,10]. In addition, years of clinical
practice show that MGCM is effective against psoriasis. MGCM
was shown in our prior research to suppress abnormal kerati-
nocyte proliferation and chemokine release and thus to inhibit
infiltration of multiple immunocytes [11-13]. Nonetheless, the
scientific foundation and exact molecular mechanisms of MGCM
remain unknown, so more research is warranted.

In traditional studies that examine the TCM mechanism, the
“one drug, one target, one disease” model is adopted, but it
cannot reveal the “multiple components, multiple targets, and
multiple pathways” of TCM. In the present study, several algo-
rithm- and network-based computational methods were ad-
opted in combination to predict active ingredients, mine vari-
ous drug targets, and construct core networks of targets and
ingredients of MGCM for treating psoriasis. Macroscopic net-
work analysis was then performed to illustrate the possible
mechanisms of MGCM and provide a basis for future research.

Selection of candidate MGCM active ingredients and
targets

The BATMAN-TCM database (http://bionet.ncpsb.org.cn/bat-
man-tcm/) has been developed as the bioinformatics analytical
approach to analyze the active ingredients in TCM [14,15]. To
obtain information on MGCM ingredients, “Ephedrae Herba”
and “Cinnamomi Ramulus” were used as keywords to search
the BATMAN database. A total of 116 compounds were identi-
fied, and their names and code numbers are shown in Table 1.

The BATMAN-TCM database also predicts the candidate com-
pound targets according to their similarities to known drug-
target interactions (Target score cutoff >20 and P value cut-
off <0.05) [16]. In addition, the Traditional Chinese Medicine
System Pharmacology Database (TCMSP, http://Isp.nwu.edu.
cn/temsp.php) [17] was used to predict the potential targets
of medicinal components.

Screening of the known psoriasis-associated targets

To obtain the known targets related to psoriasis, “psoriasis”
was used as the keyword in searches of the DisGeNet plat-
form [18], MalaCards database [19], DrugBank database [20],
and Therapeutic Target Database [21]. The DisGeNet database
results were classified according to the disease specificity index
(DSI), and targets with a DSI value lower than the median val-
ue of genes known to be related to psoriasis were removed. In
addition, relevant targets were removed if the drugs had aber-
rant status in DrugBank and the Therapeutic Target Database.
Supplementary Table 1 summarizes more details of the known
targets related to psoriasis following redundancy deletion.

Mining of core targets of MGCM in the treatment of
psoriasis and establishment of core active ingredient-
target network

First, Homo sapiens was selected as the species to standard-
ize targets that were acquired in the aforementioned 2 steps
(including candidate MGCM targets and the known targets re-
lated to psoriasis) based on the UniProt database [22], to ob-
tain the names of individual universal genes. Thereafter, the
candidate MGCM targets and known targets related to psoria-
sis were imported into the Wayne diagram online tool (http://
bioinformatics.psb.ugent.be/webtools/Venn/) for mapping. In
other words, targets obtained via the 2 sets were intersected
for acquiring potential MGCM targets in psoriasis treatment.

For every interaction, the STRING server [23] produced a “com-
bined score” of 0-1, with a higher score indicating more con-
fidence that an interaction exists. In STRING, the interactions
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Table 1. All the candidate ingredients of Ephedrae Herba-Cinnamomi Ramulus couplet medicines (MGCM).

Compound No. Compound name ID from TCMID database

GZ01 Procurcumenol ID: 17861 from TCMID database
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Table 1 continued. All the candidate ingredients of Ephedrae Herba-Cinnamomi Ramulus couplet medicines (MGCM).

Compound No. Compound name ID from TCMID database
MH26 Ephedrine ID: 6814 from TCMID database
""""" MH27  1loOcten30l  ID:15973from TCMID database
""""" MH28  MXylne  ID:23212from TCMID database
""""" MH29  DecamoicAdd  ID:23454from TCMID database
""""" MH30  1l-Methoxyhumantenine ~  ID:13941from TCMID database
""""" MH31  Beta-fudesmol  ID:23867 from TCMID database
""""" MH32  Phenanthrene  ID:23852from TCMID database
""""" MH33  2,356TetramethylPyrazine  ID:24520 from TCMID database
""""" MH34  2Methyl2-Butnal  ID:24323fom TCMID database
""""" MH35  Kaempfeol  ID:12017 from TCMID database
""""" MH36  Geramidl  ID:8311fromTCMID database
""""" MH37  DibutylPhthalate  ID:5403 from TCMID database
""""" MH38  Maragenini  ID:13539from TCMID database
""""" MH3®  Limonene  ID:23184fom TCMID database
""""" MH40  Apha-Pinene  ID:23880 from TCMID database
""""" MH41  Tempinen-40l  ID:20976from TCMID database
""""" MH42  DeltaTerpineol  ID:25205from TCMID database
""""" MH43  Naphthaleme  ID:15244from TCMID database
""""" MH44  BetaPinene  ID:23545from TCMID database
""""" MH45  6-Methyl-2-Heptanone ~ ID:23701from TCMID database
""""" MH46  HexadecanoicAdd ~ ID:24748from TCMID database
""""" MH47  Xylne  ID:24148from TCMID database
""""" MH48  O-Methylptelefolonium ;14697 from TCMID database
""""" MH49  Camphor  ID:3048 from TCMID database
""""" MHsO  Cionelol  ID:3768from TCMID database
""""" MH51  HeptanoicAdd ~ ID:23191from TCMID database
""""" MHs2  7-Demethylsuberosn  ID:5097 from TCMID database
""""" MHS3  Methylpseudoephedrine ~ ID:24866 from TCMID database
""""" MHs4  N-Triacontanol  ID:21525from TCMID database
""""" MHs5  BetaCyclocitral  ID:24417 from TCMID database
""""" MHS6  Lnalodl  ID:12843from TCMID database
""""" MHS7  Nerodol  ID:23421from TCMID database
""""" MHS8  Norpseudoephedrine ~ ID:23736from TCMID database
""""" MHS®  Myceme  ID:15138from TCMID database
""""" MHeO ~ Cbaian  ID:3634fromTCMID database
""""" MH61  Methyl.7-Epiganoderate ~ ID:14390 from TCMID database
""""" MH6e2  CuminylAlcohol  ID:2439 from TCMID database
""""" MHe3  Thymol  ID:21344from TCMID database
""""" MH64  MenthylAcetate ~ ID:13772from TCMID database
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Table 1 continued. All the candidate ingredients of Ephedrae Herba-Cinnamomi Ramulus couplet medicines (MGCM).

Compound No. Compound name ID from TCMID database

MH65 Methyl Palmitate ID: 23038 from TCMID database

MH104 Piperitone ID: 17442 from TCMID database
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Figure 1. Construction of the network of Ephedrae Herba-Cinnamomi Ramulus couplet medicine (MGCM) compounds and their
potential targets. The active compounds (compounds ID) collected from diverse herbal medicines were linked with
corresponding potential targets to construct the compound-target network, with a node indicating an active compound (the
diverse colors of circle stand for diverse herbal medicines) and the target (green square).

>0.4 and »0.7 indicate medium and high confidence, respec-
tively. The potential targets were uploaded to the STRING da-
tabase to obtain PPIs, with a minimum interaction score of 0.4
and Homo sapiens as the species. For every target (node) with-
in the network, the topological factor degree, which means the
number of edges shared with other nodes, was determined
through the plug-in cytoHubba [24]. Then, twice the median of
degrees for all targets served as the screening criterion. Nodes
in which the degree values were greater than twice the median
were selected to be the pivotal hubs within that PPl network;
that is, they were the core MGCM targets for treating psoria-
sis. Finally, the core active ingredient-target network was con-
structed using Cytoscape.

Core target enrichment analysis

Core targets were assessed in Gene Ontology (GO) biological
process (BP) and Kyoto Encyclopedia of Genes and Genomes
(KEGG) enrichment analyses using OmicShare software [25]
with the species of Homo. The adjusted P value of <0.01 was
utilized as the criterion in enrichment analysis.

Results

Selection of candidate active ingredients as well as targets
of MGCM

The BATMAN-TCM database was retrieved comprehensive-
ly, and altogether 116 MGCM compounds were identified. Of
these compounds, 104 and 14 were the active ingredients of
MH and GZ, respectively. Several compounds were extensively

distributed in these 2 herbs, including camphor and nerolidol.
Table 1 presents the basic MGCM ingredients.

Thereafter, the potential targets of MGCM components
were identified, and altogether 1338 targets were identified
(Supplementary Table 2). There were 1257 and 505 potential
targets in MH and GZ, respectively, and there were several tar-
gets overlaps between the 2 herbs, regardless of the different
numbers of targets related to each herb in MGCM. Such results
suggested that the diverse MGCM ingredients exerted anter-
gic or congenerous roles through regulation of similar targets.

To acquire comprehensive understanding of the network of
candidate ingredients and targets of MGCM, we established
a network map with the Cytoscape software, which included
1384 nodes and 8464 edges (Figure 1). Specifically, the node
degree indicated the number of targets or edges correlated
with the node based on topological analysis. Altogether, 58 in-
gredients with the degree of >33 were discovered in our estab-
lished network, including piperitone, ephedrine, and cinnam-
ic acid, which acted on 266, 219, and 56 targets, respectively.
These compounds have been proven to have a wide range of
pharmacological activities (e.g., anti-inflammatory, antioxidant,
immune regulation) [26,27], which were subsequently consid-
ered to be the active ingredients of MGCM.

Mining of MGCM core targets in the treatment of psoriasis

Psoriasis is considered a polygenic disease. Investigating the
association of genes with the environment might contribute to
revealing the pathogenesis of psoriasis. Targets that had an ab-
errant status from DrugBank and Therapeutic Target Database
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or with the median DSI of <0.535 based on the DisGeNet data-
base were removed, and a total of 605 psoriasis-related targets
(Supplementary Table 1) were obtained from those 4 sources.
In addition, 117 recognized candidate MGCM targets were also
targets related to psoriasis (or therapeutics) (Supplementary
Table 3, Figure 2A) and were identified as potential MGCM
targets in psoriasis treatment.

DATABASE ANALYSIS

Later, to further select the MGCM core targets in psoriasis treat-
ment, the PPl network was established based on the above-
mentioned targets using the STRING database (Figure 2B). Then,
topological parameters (Degree) for all nodes within the net-
work were calculated by the plug-in cytoHubba (Supplementary
Table 4). Afterwards, twice the median number of degrees for
all targets was utilized as the selection criteria. Any node in
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Figure 2. Identification of the core targets of Ephedrae Herba-Cinnamomi Ramulus couplet medicines (MGCM) in treating psoriasis.
(A) The Venn diagram shows that MGCM shared 117 potential targets with known components of the pathological course
related to psoriasis. (B) The protein—protein interaction (PPI) network of all 117 candidate targets of MGCM in treating
psoriasis. (C) The PPI network of the core targets of MGCM in treating psoriasis.

which the degree values were greater than twice the median
(=29) was identified as a pivotal hub that played a vital part
within the PPI network. Consequently, 19 targets (Table 2)
were selected according to the topological parameter values
(Figure 2C), and they were selected as the MGCM core targets
for the treatment of psoriasis.

Establishment of the core network of active ingredients-
targets for MGCM in the treatment of psoriasis

To better understanding the “multiple target and multiple in-
gredient” mechanism of MGCM in the treatment of psoriasis,
the candidate MGCM ingredients affecting 19 core targets
were identified according to the association of ingredients
with corresponding targets (Table 3). Thereafter, a core net-
work was established regarding the active ingredients and tar-
gets (Figure 3A) by Cytoscape, and degree value of each node
within the network was analyzed statistically. As shown in
Figure 3B, the degree values of active ingredients within the
core network were between 1 and 11, and the median was 2,
which suggested that over half of the compounds had at least
2 targets. In addition, the degree value of targets was between
1 and 23 (Figure 3C), and the median was 9. The top 3 active

ingredients with the highest degrees were ephedrine, pseu-
doephedrine, and coumarinic acid. The top 3 targets with the
highest degrees were tumor necrosis factor (TNF), interleukin
(IL)-10, and IL-1B, which all play vital roles in psoriasis patho-
genesis and are involved in activities such as aberrant kera-
tinocyte differentiation, inflammatory reactions, and immune
cell infiltration [28-30].

MGCM core target enrichment analysis in the treatment of
psoriasis

The multiple-target and multiple-pathway mechanism of MGCM
in the treatment of psoriasis was further explored through
performing GO-BP and KEGG enrichment analyses of the core
targets using the OmicShare platform. In addition, MGCM-
regulated BPs and related signal transduction pathways in pso-
riasis treatment were mined. The above-mentioned 19 core
targets participated in some BPs, which mainly included the
cell responses to multiple stimuli (such as nutrient substances
and oxidative stress), immuno-inflammatory responses, leu-
kocyte differentiation, cellular energy metabolism, angiogen-
esis, and programmed cell death (Figure 4A). In addition, the
5 most significant signaling pathways, namely, the JAK-STAT
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Table 2. Degree values of core targets for Ephedrae Herba-Cinnamomi Ramulus couplet medicines (MGCM) against psoriasis.

Targets name Degree Targets name Degree
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Table 3. Fifty-two core pharmacologically active ingredients of Ephedrae Herba-Cinnamomi Ramulus couplet medicines (MGCM) in the
treatment of psoriasis.

Compound No. Compound name Compound No. Compound name

GZ01 Procurcumenol MH49 Camphor
""""" Gz05  Anethoe
""""" Gz06  ProtocatechuicAdd
""""" Gz07  CoumarinicAdd
""""" 6z12  Famesol
""""" Gz14  TansCinnamicAdd
""""" MHO1  Alpha-linolenic Acid
""""" MHO3  Ethanol
""""" MHO4  cavacol
""""" MH10  Gamma-Terpinene
""""" MH100 16-Triacontanol
""""" MH103  HexanoicAdd
""""" MH11  Pseudoephedrine
""""" MH12  D-Norpseudoephedrine
""""" MH14  lawicAdd
""""" MH15  TetradecanoicAdd
""""" MH17 ~ D-Pseudoephedrine
""""" MH23  MethylBenzoate
""""" MH26  Ephedrine
""""" MH29  DecanoicAdd
""""" MH31  BetaEudesmol
""""" MH40  Alpha-Pinene
""""" MH41  Terpinendol
""""" MH44  BetaPinene
""""" MH45  6-Methyl-2-Heptanone
""""" MH47  Xylene MH99 Hexanol
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Figure 3. (A) Construction of the core network of active ingredients of Ephedrae Herba-Cinnamomi Ramulus couplet medicines
(MGCM) and their targets in treating psoriasis, and the statistical analysis of the degree of each (B) ingredient and (C) target
in the network. All nodes were sorted and calculated according to the degree of freedom, and the node size in the network
was associated with the degree.
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Figure 4. Enrichment analysis of core targets of Ephedrae Herba-Cinnamomi Ramulus couplet medicines (MGCM) in treating psoriasis
based on OmicShare. We considered a P value cutoff of <0.05 as significant and applied hypergeometric tests to identify
(A) enriched Gene Ontology biological processes (GO-BP) and (B) Kyoto Encyclopedia of Genes and Genomes (KEGG)
pathways. The chart shows an overview of the analysis with up to 20 significantly enriched processes and pathways.

pathway and pathways involving toll-like receptors (TLRs), nu-
clear factor (NF)-xB, vascular endothelial growth factor (VEGF),
and peroxisome proliferator-activated receptor (PPAR), were
selected based on the P values of the enriched pathways as
well as the corresponding psoriasis correlations (Figure 4B).

Discussion

MGCM has been developed as an empirical prescription to
treat psoriasis in the Department of Dermatology in our hos-
pital. MGCM has achieved significant clinical efficacy in treat-
ing psoriasis; however, its core targets and active ingredients
remain largely unknown, which has blocked the development
and further clinical application of MGCM. Network pharmacol-
ogy represents a novel drug design and development approach
that is based on rapidly developing multidirectional pharma-
cology and systemic biology. Initially put forward by Hopkins
[31]in 2007, this concept has led to a change from the estab-
lished “disease, single target, single drug” model to the “dis-
ease, multiple targets, multiple drugs” model for the devel-
opment of new drugs. This concept coincides with the TCM
“holistic view” of patient care [32]. As a result, applying the
network pharmacology approach provides some insight into
the MGCM mechanism in the treatment of psoriasis.

The current study identified 116 candidate MGCM active in-
gredients for the treatment of psoriasis. The identifications
were based on multiple network pharmacological approaches,

and the active ingredients corresponded to 19 core targets.
Psoriasis is currently associated with 4 well-recognized histo-
pathological characteristics, including inflammatory infiltration
in the epidermis and dermis, aberrant keratinocyte biological
behaviors (apoptosis, hyperproliferation and differentiation),
metabolic dysregulation, and the tortuously elevated forma-
tion of dermal capillaries and blood vessels [33-36]. First of all,
a majority of the 19 core targets, including ILs, prostaglandin-
endoperoxide synthase 2, TNF, C-C motif chemokine ligand 2,
epidermal growth factor receptor, and interferon v, were iden-
tified as participating in the aberrant inflammatory infiltra-
tion. These targets modulate lymphocyte chemotaxis and dif-
ferentiation, generate cytokines, and control immunological
inflammatory responses in the epidermis and dermis [29,37-
39]. Second, MAPKs, TP53, and JUN exhibit abnormal kerati-
nocyte biological behaviors in the context of psoriasis [40-42].
Third, abnormalities in insulin and albumin metabolism usu-
ally occur in patients with psoriasis [43,44]. Finally, intercel-
lular adhesion molecule 1 is tightly correlated with the pro-
liferation, adhesion, and migration of endothelial cells, which
are correlated with the tortuously elevated dermal capillaries
and blood vessels [45].

According to results of GO-BP and KEGG enrichment analyses
of core targets, MGCM intervened with psoriasis via several
BPs and some signal transduction pathways, including JAK-
STAT, TLRs, NF-xB, VEGF, and PPAR. These 5 signal transduc-
tion pathways had cross-talk effects within this network. The
VEGF signaling pathway is suggested to cause pathological
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angiogenesis within psoriatic lesions through modulating en-
dothelial cell differentiation and proliferation. It induces in-
flammatory response through enhancing the vascular per-
meability, which promotes the infiltration of inflammatory
cells [46]. Additionally, psoriasis represents a T-lymphocyte-
mediated inflammatory disorder, in which aberrant differen-
tiation of T lymphocytes (particularly Th1 and Th17 cells) and
excessive secretion of pro-inflammatory factors (e.g., ILs) are
closely correlated with disease progression [47-49]. Findings
in the present study indicated that some key signal transduc-
tion pathways were correlated with the MGCM-mediated dif-
ferentiation of T lymphocytes and the production of pro-in-
flammatory factors.

In this study, our network pharmacological analysis supports
that the ephedrine alkaloids in MGCM (including ephedrine
and pseudoephedrine) may be the core pharmacodynamic ac-
tive compounds exerting the most critical effects against pso-
riasis. The ephedrine alkaloids have been verified in previous
research to activate the a and B receptors, which can directly
activate the adrenergic receptor in the body and indirectly pro-
mote the release of noradrenaline neurotransmitter to excite
the sympathetic nerve, thus promoting perspiration and dis-
pelling the internal pathogenic evils. In GZ, the cinnamic acid
and cinnamaldehyde can dilate blood vessels, promote blood
circulation, accelerate blood flow to the body surface, and re-
inforce the perspiration caused by MH. Both MH and GZ rep-
resent drugs for inducing sweat. The combined application of
these 2 drugs facilitates expulsion of the internal pathogenic
evils, thus producing a therapeutic effect [11]. Moreover, our
previous research suggests that ephedrine and pseudoephed-
rine can suppress the -adrenergic receptor on the keratino-
cyte membrane surface, induce the intracellular cAMP level,
and regulate cell proliferation. In addition, previous research
also indicated that ephedrine and pseudoephedrine can regu-
late the immune inflammatory response in the body and sup-
press the release of inflammatory factors at lesion sites [12,13].

According to our previous study, using MGCM to treat psoriasis
is safe and effective based on clinical observations. Findings
in the present work revealed that MGCM exerts a non-unilat-
eral regulatory effect on the treatment of psoriasis; instead,
it has indirect or direct effects on the integrated treatment of
those 4 main pathological parameters via several signal trans-
duction pathways related to metabolism, immune and inflam-
matory responses, and aberrant angiogenesis. Nonetheless,
certain limitations should be noted despite the significant find-
ings. First of all, several compounds in MGCM herbal medi-
cines were not taken into account due to insufficient labora-
tory results or available data. Second, we have already treated
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the quality control components (such as ephedrine, pseudo-
ephedrine, and cinnamaldehyde) in MH and GZ in the current
standard from Chinese pharmacopoeia or the components
with relatively high contents as the candidate pharmacody-
namic compounds for research. Meanwhile, these components
have also been predicted and screened as the core active in-
gredients in MGCM against psoriasis in this study. However,
this study may treat all components equally to some extent
and thus ignore the influence of the absolute content of each
compound in MGCM and the serum and skin tissue distribu-
tion concentrations. Third, this study only predicts the drug-
target interactions through network pharmacological means;
it does not illustrate the type of effect on targets (e.g., acti-
vation or suppression, upregulation or downregulation). As a
result, in future research, we aim to extensively examine (1)
the enrichment degrees and contents of screened core active
ingredients in the blood or skin tissues of experimental ani-
mals or patients through UPLC-MS to further confirm the core
active ingredients in MGCM against psoriasis; (2) the regula-
tory effect of MGCM and the core active ingredients on the
screened core targets and signaling pathways in patients, an-
imal models, and in vitro experiments using molecular biolog-
ical technology; and (3) the upstream and downstream mech-
anisms of MGCM in the regulation of the screened targets and
signaling pathways.

Conclusions

In this work, we successfully systematically illuminated the
possible “multiple compounds, multiple targets” therapeutic
action of MGCM on psoriasis, and predicted, screened, and an-
alyzed the genes, proteins, and pathways that might play a vi-
tal role in the biological process. However, because this study
was based on data mining and data analysis, further studies
should be undertaken to validate the findings.
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