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Objective: In Chinese herbal medicine (CHM) history, Lonicerae Japonicae Flos and Lonicerae Flos were
used clinically as one drug, but now they are admitted as two herbal medicines in Chinese
Pharmacopoeia (2010 edition). This study used network pharmacology to investigate whether the two
can be used interchangeably for the treatment of inflammatory diseases in TCM clinical practice.
Methods: Lonicerae Japonicae Flos and Lonicerae Flos were compared in the inflammation mechanism
including core targets, Gene Ontology (GO), pathway and principle chemical components by the method
of network pharmacology.
Results: Lonicerae Japonicae Flos and Lonicerae Flos shared in six targets accounting for 66.7% of the entire
core targets and more than half of the GO terms and pathways are similar. Organic acids are dominent
compounds responsible for anti-inflammatory effects. Three of the compounds that bind to core targets
including luteolin, quercetin and kaempferol, are shared in both herbs.
Conclusion: Due to high similarity between Lonicerae Japonicae Flos and Lonicerae Flos, we believe that
they can be used interchangeably for the inflammation in clinical treatment.

� 2021 Tianjin Press of Chinese Herbal Medicines. Published by ELSEVIER B.V. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

It is popular that a certain Chinese herbal medicine (CHM) gen-
erally has multiple botanical sources. However, it is not clear that
why different botanical sources can serve as the same CHM. For
example, Lonicerae Japonicae Flos (Jinyinhua in Chinese name) tra-
ditionally has several botanical sources including Lonicera japonica
Thunb., L. macranthoides Hand.-Mazz, L. hypoglauca Miq., L. confuse
DC. and L. fulvotomentosa Hsu et S.C. Cheng. Except L. japonica
Thunb., the remaining plants were regarded as only a botanical
source of Lonicerae Flos (Shanyinhua in Chinese name), a new item
in Chinese Pharmacopoeia, 2005 edition. Some people believed that
Lonicerae Japonicae Flos and Lonicerae Flos can no longer be used
interchangeably, which opposite to traditional opinion. Fig. 1
showed the images of L. japonica and L. macranthoides plants.

They believed that Lonicerae Japonicae Flos and Lonicerae Flos are
different in botanical origins and different in chemical composition
(Liu, Shi, & Lei, 2017; Xiao et al., 2019). Lonicerae Japonicae Flos has
more abundant iridoid and flavonoid compounds and fewer
chlorogenic acid than Lonicerae Flos (Li, Feng, & Zhou, 2018); More-
over, they are different in pharmacological effects. e.g. Lonicerae
Japonicae Flos has a wider range of antimicrobial activity than Lon-
icerae Flos, and weaker antibioactivites of E. coli, typhoid bacillus,
amoeba, type B streptococcus than Lonicerae Flos. The researches
reported that Lonicerae Flos has significant anti-dysentery bacillus
while Lonicerae Japonicae Flos hasn’t (Pan, Lei, Zhou, He, & Wu,
2004). However, those evidences do not seem particularly suffi-
cient and strong for the following reasons. The ancient classifica-
tion of traditional Chinese medicine is based on clinical efficacy
which places more emphasis on the bias of the drug, e.g. Shen-
nong’s Classic of Materia Medica. Chlorogenic acid is the dominent
and efficient compound in Lonicerae Japonicae Flos and Lonicerae
Flos and regarded as a marker by Chinese Pharmacopoeia rather
than iridoid and flavonoid. There is no significant different in the
content of chlorogenic acid between Lonicerae Japonicae Flos and
Lonicerae Flos (Song et al., 2014). As the major pharmacological
activity, anti-inflammation was similar between the two drugs.
Zeng et al. reported that both Lonicerae Japonicae Flos extract and
Lonicerae Flos extract showed similar and high anti-inflammatory
effect in xylene-induced ear swelling experiment and lipopolysac-
charide (LPS)-induced RAW264.7 cell inflammatory model. Hence,
we tend to use network pharmacology to provide more evident for
this conflict.

The network pharmacology approach is based on systems biol-
ogy and multidirectional pharmacology which is resemblance with
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Fig. 1. Images of L. japonica (A) and L. macranthoides (B) plants. L. japonica has a pale yellowish surface, with long glandular hairs, the calyx tube being spherical; The surface
of L. macranthoides is grayish green or brownish yellow, the calyx tube being ellipsoidal and glabrous.
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the idea of wholeness as emphasized in TCM theory (Hopkins,
2008). Shao Li, Chang-xiao Liu et al. successfully applied network
pharmacology to the study of traditional Chinese medicine and
prescriptions (Liu et al., 2015; Li & Zhang, 2013). As we all know,
the cause of disorder is complex. Traditional pharmacology tends
to focus on a single target for therapeutic breakthroughs which is
different from the view of network pharmacology. By establishing
component-target-pathway-disease networks, it provides a more
comprehensive understanding of the disease and recommenda-
tions for treatment. Network pharmacology has been used to
elaborate the mechanism of one drug or the mechanism of an
herbal compound, but in our study, network pharmacology was
used to compare two drugs for the first time.

In this study, we took anti-inflammation, which is the modern
pharmacological action corresponding to the traditional applica-
tion of heat-clearing and detoxifying, as an example and adopted
the network pharmacology method to compare the differences
and similarities in the pharmacological effects of Lonicerae Japoni-
cae Flos and Lonicerae Flos. Fig. 2 showed the flow chart of this
study.
Fig. 2. Research flow chart of study. Compound and inflammation-related target informa
and finally key targets, GO and pathway, and material basis analyses are performed.
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2. Materials and methods

2.1. Establishment of chemical composition database

Information on the chemical composition of Lonicerae Japon-
icae Flos and Lonicerae Flos was retrieved from the Traditional
Chinese Medicine Systems Pharmacology Database and Analysis
Platform and the Encyclopaedia of Traditional Chinese Medicine
(Ru et al., 2014; Xu, 2019). These databases are a repository of
chemical information of traditional Chinese herbs. Moreover,
more information on these herbs was collected from the litera-
tures (Tang et al., 2018; Yang, Zhao, Hao, & Li., 2016). Then the
free chemical information online website Chemspider (Pence &
Williams, 2010) and PubChem have been used to translate
and check the file type database (Kim et al., 2016). Immediately
afterwards, MOE 2019 software was been chosen to merge the
data and established a database. Otherwise, descriptors of com-
pounds, including weight, TPSA, logP, logS, number of Hydrogen
bond, has also been calculated by MOE2019.
tion was first collected, then combined to obtain inflammatory targets for two herbs,
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2.2. Target fishing

Most TCM compounds exert corresponding biological functions
by acting on protein targets, which simultaneously induce a series
of physiological change. Identifying the targets is meaningful to
understand the mechanism of a compounds’ action. In this study,
we employed the SEAware and Swiss Target Prediction webserver
for the target fishing of the collected compounds (Gfeller,
Michielin, & Zoete, 2013). The target fishing methods were based
on ‘similarity hypothesis’ of similarity among small molecules. This
hypothesis states that compounds with similar structures have
similar physical and chemical properties and biological activities.
The activity and targets of unknown molecules can be predicted
by comparing the small molecules with activity data (Lengauer,
Lemmen, Rarey, & Zimmermann, 2004). And the names of the tar-
gets were calibrated to the official gene name through the Uniprot
database (‘‘UniProt: the universal protein knowledgebase,” 2017).

2.3. Construction of disease target database

Several databases for information on inflammation-related tar-
gets were consulted. GeneCards database assembles data from 150
websites and provides comprehensive genomic, proteomics,
genetic, clinical and functional information (Stelzer et al., 2016).
The keywords ‘inflammation’ and ‘inflammatory’ in the retrieval
were used, and the genes with high scores (�10) were collected
to build a database of targets related to inflammatory diseases.
Finally, the targets from target fishing were integrated with the
disease target database, and then the overlapping parts as the
inflammation-related targets of Lonicerae Japonicae Flos and Lon-
icerae Flos were selected.

STRING (Franceschini et al., 2013) was used to obtain PPI net-
work data of Lonicerae Japonicae Flos and Lonicerae Flos with high
credibility score (�0.7), and then these data were putted into
Cytoscape (Doncheva, Morris, Gorodkin, & Jensen, 2019). Degree
was used to indicate the number of connections between a node
and other nodes and Betweenness Centrality to reflect the value
of the bridge centrality of the node. These parameters are crucial
indicators to screen, obtain and compare the core target relation-
ship network of two Chinese medicines (Raman, Damaraju, &
Joshi, 2014).

2.4. Enrichment analysis

The Database for Annotation, Visualisation and Integrated Dis-
covery were used to analyze the Gene Ontology (GO) and Kyoto
Encyclopaedia of Genes and Genomes (KEGG) of inflammation-
related genes (Huang da, Sherman, & Lempicki, 2009). GO enrich-
ment analysis included biological process (BP), molecular function
(MF) and cellular component (CC) (Fazio et al., 2016). The anti-
inflammatory mechanisms of Lonicerae Japonicae Flos and Lonicerae
Flos were determined and compared.

2.5. Comparison of key compounds

Using degree as reference values, the key compounds that act
on the anti-inflammatory targets of Lonicerae Japonicae Flos and
Lonicerae Flos on the basis of their types and related features.
Fig. 3. Chemical spatial distribute of Lonicerae Japonicae Flos and Lonicerae Flos by
PCA. The red and green circles represent the compounds in Lonicerae Japonicae Flos
and Lonicerae Flos, respectively, and the blue circle represents the drug molecule
with anti-inflammatory activity.
3. Results

3.1. Collection of compounds and targets

The databases of Lonicerae Japonicae Flos and Lonicerae Flos con-
tained 243 and 200 compounds, respectively, 74 of which were
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common to both herbs (Supplementary Table 1). Based on the
PCA analysis of the basic properties of the compounds (Fig. 3), it
showed that all the chemical components in Lonicerae Japonicae
Flos and Lonicerae Flos had a large diversity in chemical space,
and most of the components meet the five principles of Lipinski
medicinal properties. They overlap with most of the small mole-
cule anti-inflammatory drugs derived from DrugBank and natural
products with clear and obvious anti-inflammatory activity, indi-
cating that the chemical components contained in Lonicerae Japon-
icae Flos and Lonicerae Flos have greater anti-inflammatory
potential, and also provide future target screening references and
basis. A total of 207 targets for Lonicerae Japonicae Flos and 198 tar-
gets for Lonicerae Flos were obtained as potential targets after
screening and weight reduction, of which 176 were the same. A
total of 1 006 genes related to inflammation were collected in Gen-
eCards. We integrated the compound and inflammation targets to
obtain the common targets with inflammation. Fifty-seven targets
were identified from both Lonicerae Japonicae Flos and Lonicerae
Flos, 49 of which were shared by them (Fig. 4).
3.2. Analysis of key target network

We introduced the inflammation targets of the two herbs to
STRING. To illustrate the strength of the correlation between pro-
teins, we acquired two PPI maps after setting the confidence level
higher than 0.7. After filtering using the cut-off value, the PPI of
Lonicerae Japonicae Flos consisted of 44 nodes with 90 edges,
whereas that of Lonicerae Flos contained 48 nodes with 105 edges.
The key targets were screened by analyzing the values of degree
and betweeness centrality of each target in the respective net-
works and by using their medians as thresholds (Fig. 5). Results
showed that Lonicerae Japonicae Flos and Lonicerae Flos had nine
core targets. Six common targets, namely, APP, VEGFA, MMP9,
EGFR, PPARG and ALOX5, were found. Information on the 12 target
genes was listed in Table 1. These core targets that have been
found are all related to inflammation (Fazio et al., 2016;
Gamallat et al., 2016; Hur et al., 2007; Kremserova et al., 2016;
Park et al., 2012; Ribas et al., 2010; Storr et al., 2010; Wang
et al., 2004; Yoon, Cho, & Kleeberger, 2007)



Fig. 4. Venn diagram of the targets. The overlapping areas represent the same
targets.
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3.3. Enrichment analysis results

GO and KEGG data were obtained via David database enrich-
ment analysis, with P-value �0.05 and Benjiamini �0.5 as the
screening conditions. The P-value in the statistical analyses repre-
sented the probability of getting GO/pathway term error. Benji-
amini value was used to globally correct the enrichment P-value
Fig. 5. Network maps of targets and core targets of Lonicerae Japonicae Flos (A) and L
betweeness centrality.
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of individual term members. Therefore, we were able to outcrop
more accurate Lonicerae Japonicae Flos and Lonicerae Flos terms
through the two condition pairs. A total of 135 GO terms were
obtained from Lonicerae Japonicae Flos, 16 of which were for CC,
83 for BP and 36 for MF. By comparison, 163 GO terms were
obtained for Lonicerae Flos, 20 of which were for CC, 70 for BP
and 30 for MF. A total of 114 terms were common for both herbs,
of which 14 were for CC, 70 for BP and 30 for MF. A comparison of
the top 20 terms between Lonicerae Japonicae Flos and Lonicerae
Flos in each GO term was shown in Fig. 6.

Lonicerae Japonicae Flos and Lonicerae Flos mainly act in extra-
cellular space, including lysosomes and other cell components,
for inflammation. The targets of Lonicerae Japonicae Flos were
located on the external side of plasmamembrane, including pivotal
proteins with anti-inflammatory properties, such as ApoA-I
(Mogilenko et al., 2012). The I-jB/NF-jB complex was found to
be more relevant to Lonicerae Flos than to Lonicerae Japonicae Flos.

In MF, the two drugs specifically have RNA polymerase II tran-
scription factor activity and combine various molecular functions,
including enzyme, chromatin binding, transcription factor and
other molecular functions. Furthermore, Lonicerae Japonicae Flos
has special functions related to chemokine receptor activity,
whereas Lonicerae Flos has peroxidase activity. We analyzed the
involved biological processes and divided the co-participatory
processes into five categories: apoptosis and proliferation (GO:
0022617, GO: 0043066), direct inflammation (GO: 0006954, GO:
onicerae Flos (B). The yellow nodes are core targets, D is for Degree and BC is for



Table 1
Information of core targets.

Gene ID Gene names Sources Degree Betweenness centrality

APP Amyloid-beta precursor protein Lonicerae Japonicae Flos 13 0.445
Lonicerae Flos 12 0.347

VEGFA Vascular endothelial growth factor A Lonicerae Japonicae Flos 13 0.268
Lonicerae Flos 11 0.190

MMP9 Matrix metalloproteinase-9 Lonicerae Japonicae Flos 11 0.245
Lonicerae Flos 11 0.142

ALOX5 Arachidonate Lonicerae 6 0.185
Japonicae Flos

5-lipoxygenase Lonicerae Flos 9 0.057
EGFR Epidermal growth factor receptor Lonicerae Japonicae Flos 9 0.116

Lonicerae Flos 8 0.119
PPARG Peroxisome proliferator-activated receptor gamma Lonicerae Japonicae Flos 6 0.097

Lonicerae Flos 8 0.075
CASP3 Caspase-3 Lonicerae Japonicae Flos 8 0.123
CNR1 Cannabinoid receptor 1 Lonicerae Japonicae Flos 6 0.095
MPO Myeloperoxidase Lonicerae Japonicae Flos 5 0.051
RELA Transcription factor p65 Lonicerae Flos 8 0.100
PTGS2 Prostaglandin G/H synthase 2 Lonicerae Flos 16 0.294
ESR1 Estrogen receptor Lonicerae Flos 7 0.068

Fig. 6. Compare of Lonicerae Japonicae Flos and Lonicerae Flos in GO terms. A is for cellular component; B is for biological process; C is for molecular function.
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0019369), immunity (GO: 0019372), oxidation (GO: 0055114)
and signal transduction (GO: 0070374). These processes are
directly or indirectly related to the development of inflammation.
A total of 11 and 18 pathways of Lonicerae Japonicae Flos and Lon-
icerae Flos, respectively, were screened by KEGG pathway, of
which nine terms were the same for both herbs. Two ‘target-
path’ combination networks of Lonicerae Japonicae Flos and Lon-
icerae Flos were constructed (Fig. 7). The circle represents the cor-
responding anti-inflammatory target, whereas the triangle
denotes the enrichment pathway. Nodes depicted in blue indicate
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the unique targets/pathways of Lonicerae Japonicae Flos and Lon-
icerae Flos. Lonicerae Flos showed more characteristic pathways
than Lonicerae Japonicae Flos. The targets of Lonicerae Japonicae
Flos and Lonicerae Flos in the same pathway were not exactly
the same. The pathways common to both herbs included arachi-
donic acid metabolism, inflammatory mediator regulation of TRP
channels and tumour-related pathways, which are closely related
to inflammation. In addition, Lonicerae Flos has a unique TNF sig-
nalling pathway, and HIF-1 signalling pathway is related to
inflammation.



Fig. 7. ‘Target-pathway’ network diagram combination of Lonicerae Japonicae Flos and Lonicerae Flos. Blue nodes indicated the unique targets/pathways of Lonicerae Japonicae
Flos and Lonicerae Flos. Red and yellow nodes denoted the same targets/pathways.
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3.4. Comparison of compounds

We analyzed the compounds of Lonicerae Japonicae Flos and
Lonicerae Flos and their relevant anti-inflammatory targets. After
that, eight and seven key compounds from Lonicerae Japonicae Flos
and Lonicerae Flos has been obtained, respectively. These com-
pounds could be divided into flavonoids or organic acid (Table 2).
Three groups of Lonicerae Japonicae Flos and Lonicerae Flos com-
pounds, namely, J185 and S144, J179 and S141 and J180 and
S142, have the same structures (Fig. 8).

The compounds corresponding to anti-inflammatory targets
were classified according to the main types of these herbs. As
shown in Fig. 9, the class of each compound (organic acids, triter-
penes and others) was compared, showing that the structures of
these compounds only slightly differ. The quantity and types of fla-
vonoids in Lonicerae Japonicae Flos were more plentiful than those
in Lonicerae Flos.
4. Discussion

4.1. Network pharmacology may be a new tool to reveal why different
botanical sources can serve as the same drug

It is popular that a certain TCM generally has multiple botanical
sources. However, it is not clear that why different botanical
sources can serve as the same TCM. According to previous research,
chemical and pharmacology assay were often used to the compar-
ison of two species merely. Cui and corporates use spectrophotom-
etry to compare similarities and differences in the chemical
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composition of the pulp and seeds of Schisandrae Sphenantherae
Fructus (Cui et al., 2010). Zhao et al. compared the free radical scav-
enging activities of Citrus wilsonii Tanaka (CWT) and Citrus medica
L. (CML) by biological experiments and high performance liquid
chromatography (HPLC), and found that the content of naringin
in CWT was the highest, and the radical scavenging activity of
CWT was significantly higher than that of CML (Zhao et al.,
2015). In order to comply with the holistic theory of TCM, the sys-
temic pharmacology concept of network pharmacology can be bet-
ter investigated. Through our study of Lonicerae Japonicae Flos and
Lonicerae Flos, network pharmacology can indeed make a compre-
hensive comparison in terms of material basis, target of action, key
pathways, and so on. Consequently, network pharmacology may be
adopted to study similar issues.

4.2. Results of network pharmacology support traditional opinion that
two herbs are same

Since ancient times, Lonicerae Japonicae Flos and Lonicerae Flos
have been used as one medicine. The Chinese Pharmacopoeia admit-
ted them as two drugs, but the descriptions are still the same that
the two herbs are identical in nature and flavour, meridian tropism,
directions and dosage. They can treat sores, rooted sores, wind–
heat common cold and weakness. Moreover, Professor De-guang
Wan who is famous Chinese medicine expert also proposed to
merge Lonicerae Japonicae Flos and Lonicerae Flos (Wan & Yan,
2014). With our study, the two drugs are virtually indistinguish-
able with respect to the complex network of key target-pathways
and other aspects of the anti-inflammatory side. There are some
subtle differences between the two drugs in terms of key targets,



Table 2
Information of central compounds.

Number Compound names Structure types Structures Degree

J185 Luteolin Flavonoids 15

J179 Quercetin Flavonoids 14

J51 5-Hydroxy-40 ,7-dimethoxy-flavone Flavonoids 13

J186 Apigenin Flavonoids 12

J47 Scoparol Flavonoids 12

J50 5-Hydroxy-30 ,40 ,7-trimethoxyflavone Flavonoids 11

J180 Kaempferol Flavonoids 11

J40 3-Methoxy-5,7,30 ,40-tetrahydroxy-flavone Flavonoids 11

S144 Luteolin Flavonoids 15

S141 Quercetin Flavonoids 14

S142 Kaempferol Flavonoids 11

S66 9,12-Octadecadienoic acid Organic acid 11

S61 Ferulic acid Organic acid 10

S29 Tricin Flavonoids 10

S62 3-Phenylacrylic acid Organic acid 10

Y. Gao, Feng-xue Wang, Q. Liu et al. Chinese Herbal Medicines 13 (2021) 332–341
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Fig. 8. Diagram of target network of core compounds. Round nodes represent gene
protein. Green nodes denote the same compounds from the two herbs. Purple nodes
respectively indicate Lonicerae Japonicae Flos and Lonicerae Flos compounds.
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material basis, etc., but these do not affect the main comparison. As
results, we also exactly support the ancient tradition which Lon-
icerae Japonicae Flos and Lonicerae Flos can be used interchangeably
in their traditional treatments.

4.2.1. Lonicerae Japonicae Flos and Lonicerae Flos are similar in core
targets

We employed a common screening criterion to compare the
protein–protein interaction network of Lonicerae Japonicae Flos
and Lonicerae Flos. Among the nine core genes obtained, six were
common in both herbs, accounting for 66.7%. Results showed that
Lonicerae Japonicae Flos and Lonicerae Flos mainly all act on airway
inflammation and tumour-induced inflammation. Both herbs were
mainly involved in the NF-jB signalling pathway for anti-
inflammatory effects. The extract of Lonicerae Flos blocks the acti-
vation of the NF-jB inflammatory signalling pathway by inhibiting
IjBa phosphorylation with NF-jB p65 and IjBa degradation (Park
et al., 2013). The extract of Lonicerae Japonicae Flos substantially
Fig. 9. Comparison of compounds that bind to core target
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reduces p50 and IKK expression levels on the NF-jB pathway
(Lou et al., 2016). Therefore, Lonicerae Japonicae Flos and Lonicerae
Flos act synergistically on the NF-jB signalling pathway but under
different mechanisms. Lonicerae Japonicae Flos has a considerable
effect on ovalbumin-induced asthma in a rat model (Hong et al.,
2013). By contrast, research on Lonicerae Flos is few and there is
no study has directly demonstrated that whether the Lonicerae Flos
has a proportional effect on asthma or not. According to the results
of the analysis of specific genes, Lonicerae Flos is more correlated
with the NF-jB pathway and has an effect on neuro-
inflammation, whereas Lonicerae Japonicae Flos is more biased
towards systemic inflammation, such as enteritis, pneumonia and
inflammation by microbial infection.
4.2.2. Lonicerae Japonicae Flos and Lonicerae Flos are similar in
analysis of GO and pathway

GO and KEGG enrichment analyses of the gene targets
revealed that both Lonicerae Japonicae Flos and Lonicerae Flos
exert anti-inflammatory biological activity in a multitargeted
multipathway manner. The targets of two herbs are mostly dis-
tributed in the extracellular gap and involve five types of biolog-
ical processes and associated inflammatory pathways. Among the
five major biological processes, two main aspects most directly
related are involved in the immune process, namely, the inflam-
mation caused by immune abnormalities and the immune
response that accompanies the inflammatory response. The main
pathological response of the former is autoimmune disease and
tumour-associated inflammatory response. Lonicerae Japonicae
Flos and Lonicerae Flos can exert anti-inflammatory effects by
regulating the root cause of inflammation, that is, immunity.
Both oxidation and signal transduction are also directly related
to the occurrence and regulation of inflammation. These features
are the similarities in anti-inflammatory mechanisms found in
the GO and KEGG enrichment analyses of Lonicerae Japonicae Flos
and Lonicerae Flos. These similarities can be visualised from the
bubble and network diagrams. Their GO entries are mostly the
same, although the mechanism of Lonicerae Japonicae Flos and
Lonicerae Flos is different.

When it comes to the pathway of Lonicerae Japonicae Flos and
Lonicerae Flos, here are some similarities. Fig. 7 is one of the rep-
resentatives. But more often, the GO results showed that Lon-
icerae Japonicae Flos and Lonicerae Flos are not involved in
exactly the same targets, such as inflammatory response (GO:
0006954) and Fig. 6. Hence, Lonicerae Japonicae Flos and Lon-
icerae Flos probably act in different ways on the same pathway
s in Lonicerae Flos (A) and Lonicerae Japonicae Flos (B).
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and end up acting at different intensities because of the different
correlations between the targets. In addition, given that Lonicerae
Flos contains more anti-inflammatory-related entries, we ana-
lyzed the characteristic targets of the source of this phe-
nomenon. Lonicerae Flos has more characteristic targets of
action in the immune pathways than Lonicerae Japonicae Flos,
and both are neurologically involved or related to fat metabo-
lism (Capel et al., 2008). We inferred that the anti-
inflammatory effects of Lonicerae Flos are more intense than
those of Lonicerae Japonicae Flos, as well as targeted more to
neurological and metabolic aspects of inflammation. However,
no relevant studies are available to support this conjecture,
and pharmacological experiments should validate these results.

4.2.3. Lonicerae Japonicae Flos and Lonicerae Flos are similar in
analysis of compounds that bind to core targets

We further analyzed the material basis of the anti-
inflammatory activity of Lonicerae Japonicae Flos and Lonicerae
Flos. The types of central compounds of both Lonicerae Japonicae
Flos and Lonicerae Flos are flavonoids and organic acids, which
are certified exert anti-inflammatory effects by formerly studies
(Chirumbolo, 2010; Devi et al., 2015; Park et al., 2015). The
results revealed the similarity in substance bases of the two
herbs and demonstrated the effectiveness of the screening
method. The pharmacological activities of the other central com-
pounds of Lonicerae Japonicae Flos and Lonicerae Flos are not
reported in the literatures. Hence, future studies should investi-
gate these aspects. Although the compounds are different, their
biological activities are similar because their structures are sim-
ilar. This condition leads to a large target repetitive rate. The
other chemical types were not substantially different. The con-
tent of chlorogenic acid analogues in Lonicerae Flos is substan-
tially more than that in Lonicerae Japonicae Flos (Zhang & Feng,
2012). We hypothesise that the material differences between
Lonicerae Japonicae Flos and Lonicerae Flos are mainly due to con-
siderably different flavonoids and organic acids.

4.3. This study is still insufficient in a methodological and holistic sense

This study is a new application of the network pharmacology
method in the field of traditional medicine. Inevitably, there are
still some flaws in this study. For instance, we only compared Lon-
icerae Japonicae Flos and Lonicerae Flos in terms of anti-
inflammation, followed by other major efficacy analyses that
should have been performed to make the study more complete.
Also, the validity of the method can be further confirmed by apply-
ing it to the other polygenic plants such as Scutellaria baicalensis.
Similarly, the method of network pharmacology currently has
many shortcomings. The target prediction of chemical composition
may not be completely correct, and the results obtained by enrich-
ment analysis still have certain errors and limitations. These illus-
trated the great challenge for us to make the approach to online
pharmacology more refined.
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