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ABSTRACT

Obijective: In clinical practice, Licorice ginger soup has been utilized to treat new coronavirus pneumonia, and this
study looked into the potential targets and mechanisms of action of licorice ginger soup from the perspective of
network pharmacology. Methods: To begin, the chemical makeup and target of action of licorice dried ginger were
obtained using the TCMSP database. Next, COVID-19 targets were retrieved in the Genecards database, common
targets for drugs and diseases were retrieved using Venny, intersecting targets were constructed using String to
build a PPI network, and a drug-component-disease-target network was constructed using Cytoscape software.
Finally, GO function and KEGG pathway enrichment were analyzed for the action target. Results: With 324
important GO hiological processes and 56 KEGG signaling pathways, which were mostly involved in
inflammation, immunity, and transcription, 56 prospective targets were discovered for the therapy of COVID-19
with licorice-dried ginger soup. Conclusion: licorice ginger soup may treat COVID-19 by interacting with various
targets, including STAT3, RELA, IL6, and others.

KEYWORDS: lycyrrhiza glabra; Dried ginger; Novel coronavirus pneumonia; Network pharmacology; Target;
Signaling pathway.

INTRODUCTION

Novel coronavirus pneumonia (COVID-19) is a highly
infectious and morbid condition brought on by a novel
single-stranded RNA-coronavirus with high mutation
and genetic recombination rates that can spread between
species to infect humans. The transmission and
virulence of its mutant strains differs as well®®, making
the new crown challenging to avoid and cure. This
research examines the possible targets and mechanism of
action of licorice and dried ginger soup for the treatment
of neocoronavirus from the perspective of network
pharmacology. Licorice and dried ginger soup has been
utilized to prevent and control new coronavirus
pneumonia in clinical studies. First, the chemical makeup
and action targets of licorice stem ginger were obtained
using the TCMSP database. Next, COVID-19 targets
were retrieved from the Genecards database, common
targets for drugs and diseases were retrieved using
Venny, intersecting targets were created using String to
create a PPl network, and a drug-component-disease-
target network was created using the Cytoscape software.

Finally, the action targets were further analyzed by GO
function and KEGG. targets were further examined for
KEGG pathway enrichment and GO function. With the
use of licorice-ginger broth, we were able to identify 56
possible COVID-19 therapy targets, including 324 GO
biological processes and 56 KEGG signaling pathways
that were primarily involved in inflammation,
immunology, and transcription. Therefore, licorice
ginger soup may cure COVID-19 by acting on STAT3,
RELA, IL6, and other targets through a variety of
mechanisms.

The Treatise on Typhoid Fever and The Essentials of the
Golden Chamber both provide recipes for Licorice and
Dried Ginger Soup®!, which combine these two
ingredients. A traditional remedy for lung impotence,
Licorice and Ginger Soup is found in Zhang's Treatise on
Typhoid Fever from the Han Dynasty.®) Chen stated:
"Licorice and Ginger Soup is a formula for warming the
spleen and the earth and generating yin and fluids."
Glycyrrhizin flavonoids, glycyrrhizic acid, triterpenoids,
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glycyrrhizin, and other chemical components found in
licorice™  have  anti-inflammatory,  antioxidant,
immunological modulating, detoxifying, and anticancer
effects.”! Glycyrrhiza glabra is a common single herb
prescribed in Chinese medicine, and it can be combined
with a wide range of medications to fight the epidemic.®
Ginger™ Volatile oil, curcumin, and other chemicals are
the primary chemical active components. Its
pharmacological effects range from antipyretic to
analgesic to anti-inflammatory to antioxidant to anti-
bacterial to increasing blood circulation to anti-tumor.
Glycyrrhiza glabra is utilized in this formulation as a
cancer preventative. Licorice is employed in this formula
to warm the fluid and help the middle gi, while dried
ginger warms the spleen and lungs. Licorice and dry
ginger have the ability to cultivate the earth, produce
gold, and warm the lungs in the spleen®; this ability is
directly related to the etiology of COVID-19, and it has
a great therapeutic impact when administered in the
clinic. Modern pharmacological research has universally
acknowledged the usefulness of licorice in suppressing
cough and expectorant, which is why it is frequently
used with cough-relieving and expectorant medications
in clinical use. The basic components of Er Chen Tang,
which comes from “Taiping Huimin Hekebao
prescription (TCM)” and can be used to “treat phlegm
and drink” are glycyrrhiza glabra and dried ginger. It has
recently been a hot issue in the study of respiratory
diseases.”) It was rumored that licorice-ginger soup may
be prepared during the outbreak to treat and prevent
neoguan. Licorice-ginger soup's target in relation to
COVID-19 and the signaling pathway were examined
from the perspective of cyber-pharmacology in order to
determine whether it has the ability to treat and prevent
neoguan.

1. MATERIALS AND METHODS

1.1 Chemical Composition and Targets of Licorice and
Ginger Soup

When the drug name was entered, the TCMSP database
was searched for the pertinent chemical components and

Table 1: The main components of licorice.

the corresponding targets. The compliant chemical
components and their corresponding targets of action
were then screened on the basis of OB (Oral
Bioavailability) > 30 and DL (Drug-Like-Likeness)
>0.18.

1.2 Screening of licorice-ginger broth and COVID-19-
related targets

Lookup COVID-19 disease-related targets in the
Gamecards database. Utilize Venny to look for potential
therapeutic targets for the COVID-19 treatment with
licorice ginger soup by looking for drug-disease common
targets.*"!

1.3 Protein Interaction Analysis and Network
Construction

String was used to build the PPI network, “Homo sapiens
”was chosen as the species, and a confidence level as
high as 0.9" were all chosen. Using the cytoscape
program, the network was built and the primary targets
were acquired.

1.4 GO and KEGG enrichment analysis

The GO and KEGG pathway enrichment of Homo
sapiens was examined using the DAVID database and
GO functional enrichment and KEGG pathway
enrichment maps were produced, respectively.

2. RESULTS

2.1 Composition and targets of licorice and dried ginger
In the TCMID database, 280 different types of licorice
drug components were searched, yielding a total of 2506
action targets; 92 different types of licorice drug
components were searched with bioavailability OB>30
and drug-like property DL >0.18, The main components
of licorice are shown in table 1.While each component
has multiple drug targets, as shown in table 2 of the
targets of component Glycyrol with Mol ID of
MOLO002311, yielding a total of 1,764 drug targets, of
which 235 remained after removing duplicate targets.

Medicine | Mol ID Molecule Name OB (%) DL

licorice MOL002311 Glycyrol 90.78 0.67
MOL004990 7,2 4'-trihydroxy —5-methoxy-3 —arylcoumarin 83.71 0.27
MOL004904 licopyranocoumarin 80.36 0.65
MOL004891 shinpterocarpin 80.3 0.73
MOL005017 Phaseol 78.77 0.58
MOL004841 Licochalcone B 76.76 0.19
MOL004810 glyasperin F 75.84 0.54
MOL001484 Inermine 75.18 0.54
MOL000500 Vestitol 74.66 0.21
MOL005007 Glyasperins M 72.67 0.59
MOL004941 (2R)-7-hydroxy-2-(4-hydroxyphenyl)chroman-4-one 71.12 0.18
MOL004959 1-Methoxyphaseollidin 69.98 0.64
MOL000392 formononetin 69.67 0.21
MOL004863 3-(3,4-dihydroxyphenyl)-5,7-dihydroxy-8-(3-methylbut- 66.37 0.41
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2-enyl)chromone
MOL004903 liquiritin 65.69 0.74
MOL004808 glyasperin B 65.22 0.44
MOL004829 Glepidotin B 64.46 0.34
MOL004855 Licoricone 63.58 0.47
MOL004914 1,3-dihydroxy-8,9-dimethoxy-6-benzofuranol3,2- 62.9 053
c]Jchromenone
Table.2: The targets of component glycyrol.
Mol ID Molecule name | Target name
MOL002311 | Glycyrol Nitric oxide synthase, inducible
MOL002311 | Glycyrol Estrogen receptor
MOL002311 | Glycyrol Peroxisome proliferator activated receptor gamma
MOL002311 | Glycyrol Prostaglandin G/H synthase 2
MOL002311 | Glycyrol Vascular endothelial growth factor receptor 2
MOL002311 | Glycyrol Mitogen-activated protein kinase 14
MOL002311 | Glycyrol Glycogen synthase kinase-3 beta
MOL002311 | Glycyrol Serine/threonine-protein kinase Chk1
MOL002311 | Glycyrol Proto-oncogene serine/threonine-protein kinase Pim-1
MOL002311 | Glycyrol Cyclin-A2
MOL002311 | Glycyrol Thrombin

There were 148 different types of dry ginger drug
components and 995 different action targets. 5 different
types of dry ginger drug components with bioavailability
OB >30 and drug-like property DL> 0.18 were searched.
48 drug targets based on the five main dry ginger

Table.3: The main components of ginger.

components were found, and 43 targets remained after
removing the duplicate targets. The main components of
ginger are shown in table 3. After conversion to gene
name by uniprot, 230 common targets of licorice and
stem ginger were screened by Venny diagram.

Medicine Mol ID Molecule Name

OB (%) | DL

Ginger MOL002464 | 1-Monolinolein

37.18 0.3

MOL002501 | X-2,2-dimethylcyclopropane-1-carboxylate 62.52 0.31

MOL002514 | Sexangularetin 62.86 0.3
MOLO000358 | beta-sitosterol 36.91 0.75
MOLO000359 | sitosterol 36.91 0.75

2.2 Screening of chemical composition and disease-
related targets

A total of 5337 COVID-19 illness targets were analyzed
by GeneCards; 745 targets remained after eliminating

Drug

those with scores below 1.2. The 56-point Venny
diagram was used to screen the co-interacting targets of
licorice, dried ginger, and COVID19, as shown in fig4.

689
(75%)

Disease

Fig.4 Drug-disease co-targeting.
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2.3 Compound target network diagram construction
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Fig.5: Drug-component-target-disease network.

Using the cytoscape software, the drug-component-
target-disease relationship network was created, as
shown in the figure 5. Green represents the drug, yellow
represents the disease, red represents the drug's
chemically active component, blue represents the drug's
potential therapeutic target for treating COVID-19, and
dark green represents the target of the drug's active
ingredient. The phenomena of distinct compounds acting
on the same target can be noticed in addition to the same

Table.6 Degree sorting key chemicals and targets.

compound and multi-target interaction, which illustrates
the integrated and connected character of the drug multi-
component and multi-target interaction.*™ According to
degree, quercetin, 7-methoxy-2-methylisoflavone,
kaempferol, -glutosterol, etc. are the key ingredients of
the sorted medications. Important gene targets include
PTGS2, ESR1, CALMLS5, AR, and NOS2,as shown in
table 6.

Ingredient Degree | Betweenness | gene name Degree2 | Betweenness3
MOL000098 145 0 PTGS2 82 0
MOL000422 57 0 ESR1 77 20.301632
MOL003896 38 0 CALMLS5 70 453.9848
MOL000358 37 0 AR 67 2059.197
MOL004328 36 0 NOS2 66 0
MOL000392 33 0 HSP90AAL 62 0
MOL000354 32 0 ALOX5AP 2 15741.959
MOL000497 31 0 ACACA 2 9209.118
MOL002565 31 0 F10 53 4958.378
MOL004978 29 0 ESR2 54 4958.378

2.4 Relevant target PPI network diagram construction

With a high confidence level of 0.9™2 String was used
to build the PPl network,as shown in fig7, and the
molecular  target protein network's overall
characterisation revealed that: 56 nodes, 165 edges, an
average node degree of 5.89, an average local clustering
coefficient of 0.534, and a PPl enrichment p-value of
1.0e-16 make up this network. To identify the primary
targets and create the network diagram, the cytoscape
software was used to assess the network topology
parameters, an shown in fig8.There were a total of 43
nodes, each of which represented a protein. Lines
connecting the nodes showed the interactions between

the proteins. Nodes are used to represent proteins; lines
connecting the nodes show how the proteins interact; the
more lines, the greater the correlation; the larger the
node, the darker the color, the more significant the target;
each edge shows how the proteins interact; the thicker
the edge, the closer the relationship. The gene with the
highest Betweenness Centrality (BC) value in the
network is STAT3 (BC=324.75), followed by RELA
(BC=272.97), IL6 (BC=199.92), and the remaining
genes with more than BC=100 are TNF (BC=324.75),
IL4 (BC=272.97), EGFR (BC=272.97), MMP3, AKT1,
and 1L10, which were critically linked in the PPI
network.
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2.5 GO analysis and KGEE analysis of drug-related

targets.
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Fig.8: Core target protein networks.

When P<0.05 was used to perform GO enrichment
analysis on intersecting targets™, the results were
filtered to produce BP (218 items), CC (67 items), and
MF (39 items), and the top 20 were selected based on the
count value, as shown in Fig 9. The GO analysis's
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findings revealed that biological processes such as
signaling, intrinsic immune response, inflammation,
immune response, positive regulation of ERK1 and
ERK2 cascades, positive regulation of cellular
proliferation, positive regulation of template DNA
transcription, and other processes were primarily
involved. Proliferation is positively regulated, as is the
transcription of template DNA. Cytoplasmic lysate,
cytoplasm, the cell membrane, and cellular exosomes are
where most cellular functions take place. Protein

binding, protein homodimer activation, RNA binding,
ATP binding, calcium binding, and other molecular
processes receive the majority of attention. With regard
to cytokine receptor interactions, cancer, amyotrophic
lateral sclerosis, PI3K-Akt signaling pathway, JAK-
STAT signaling pathway, cancer MicroRNAs, influenza
A, coronavirus, Alzheimer's disease, EBV infection,
lipid, and atherosclerosis, KEGG pathway analysis™*

produced 56 enriched results, and there are 10 pathways
with gene numbers >15.
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GO:0001666~response to hypoxia j]g
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Fig.9: GO enrichment and KEGG pathway analysis.

3. DISCUSSION

Since 2020, the new crown epidemic has swept the
world, and at present the mutated strains of the new
crown have exceeded more than 1000 strains!*®), the new
crown virus belongs to RNA viruses, mainly six kinds of
i [16]
omicron™, gamma, alpha, beta, delta, ramda, because of
its rapid spread, strong infectiousness, rapid morbidity
process, etc.'”), which has caused great loss of medical
resources, human resources and people's lives and
security in our country. Among them, Chinese medicine
plays an important role in the prevention, control and
treatment of the epidemic in China. Among these,
Chinese medicine is crucial for the treatment,
containment, and prevention of the pandemic in China.
According to clinical research, the Omicron variant virus
is classified as "cold and dampness" in Chinese
medicine!® and is a cold and damp epidemic virus.™! It
may be more easily contracted by those who have gi and
yang deficiencies, and it is more likely to cause a serious

illness after infection and be difficult to recover
from.2%#1 Additionally, licorice is used to supplement
deficient® symptoms, as stated in the “Materia
Medica”: “Spleen deficiency is appropriate for this
tonic.®” As stated in Shennong’s Herbal Classics: "The
main five viscera and six internal organs of cold and heat
evil gi" licorice is also used to refill the five viscera
and eliminate the evil gi of the internal organs. From the
perspective of traditional Chinese medicine, licorice and
dried ginger soup is helpful for the prevention and
treatment of novel coronavirus pneumonia by tightening
the COVID-19 illness mechanism. Through the
retrospective analysis of clinical cases, Xia®' et al.
confirmed that treating COVID-19 with Chinese
medicine in addition to Western medicine can lessen
clinical symptoms, shorten the course of the disease, and
significantly increase the clinical cure rate. As a result, it
is worthwhile to encourage the use of this combination.
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In this study, a PPI network was created using network
pharmacology, and 56 core targets of licorice root ginger
soup were analyzed and gathered for COVID-19
treatment. These targets were primarily involved in
signal  transduction, intrinsic immune  response,
inflammatory response, immune response, ERK1 and
ERK?2 cascade positive regulation, positive regulation of
cell proliferation, positive regulation of template DNA
transcription, etc., and the target genes were mainly
located in these areas. signal transduction, intrinsic
immune response, inflammatory reaction, immune
response, etc., indicating that the treatment of COVID-19
with licorice and dried ginger soup is probably connected
to its effects on transcriptional regulation, anti-
inflammatory effects, and immunity control. This article,
which is based on network pharmacology, investigates
the active ingredients, targets, and related signaling
pathways of licorice ginger soup against novel
coronaviruses and confirms that the remedy has an
undeniable role in preventing novel coronavirus
pneumonia. Additionally, it shows that the medication is
affordable, practical, and simple to obtain, making it
suitable for both small- and large-scale prophylaxis
against novel coronaviruses.

SUMMARY

In summary, licorice and dried ginger soup has the
potential to treat novel coronavirus pneumonia through a
variety of targets and pathways; however, it is not
guaranteed that all of the drug's components will be fully
incorporated into the soup due to the potential for herb
composition to change after high-temperature decoction.
Additionally, because a number of chemical components
and some targets were neglected during the study, the
efficacy of these neglected components is unknown. It is
impossible to rule out the validity of these overlooked
substances and targets, thus clinical work needs to be
improved upon and verified.®!
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