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Abstract

Alcohol use disorder (AUD) is a medical condition characterized by an impaired ability to stop or control
alcohol use including conditions that some refer to as alcohol abuse, alcohol dependence, alcohol addiction,
and the colloquial term, alcoholism. The aim of this research is to find the potential of grass jelly (Cyclea
barbata) for treating alcohol. The method used is in silico pharmacological network analysis. Secondary
metabolite compound data was obtained from the Knapsack database, prediction of the ability to penetrate
the blood brain barrier using the Boiled-Egg method in SwissADME. Prediction of proteins related to C.
barbata used SwisstTargetPrediction. Pharmacological network analysis using StringDB and Disease Gene
methods. The screening results from KnapSack showed 18 compounds, and only three compounds, namely
beta-Cyclanoline, (-)-N-Methylcoclaurine, and (+)-Coclaurine, were predicted to be able to penetrate the
blood-brain barrier using Boiled-EGG. From SwissTargetPrediction, 125 proteins related to C. barbata
were obtained. From pharmacological network analysis, it was found that 6 proteins were related to alcohol
use disorder, namely DRD3, HTR2A, SLC6A3, DRD2, OPRM1, and SLC6A4. So it can be concluded that
C. barbata has potential as a plant that can be used to treat AUD
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Background

Alcohol use disorder (AUD) is a medical condition characterized by a disruption in the ability to
stop or control alcohol consumption, including a condition that by some people is referred to as
alcohol abuse, alcohol dependence, alcohol addiction, and a daily term, alcoholism (Carvalho et
al., 2019). Alcohol addiction needs to be discouraged because it has adverse effects (Mchugh and
Weiss, no date; Rizk, 2021). One of them is aggressive behaviour associated with drinking
alcoholic beverages (Malamut, 2021). There is evidence that someone who is under the influence
of alcohol will become more aggressive (Rizk, 2021).

Numerous neurotransmitters in the brain that are involved in motivation, emotion, and cognition
are all impacted by alcohol. Alcohol offers gratifying, calming, and socially beneficial effects
when used in moderation. Alcohol impairs cognitive and psychomotor function as dosage
increases, raising the danger of harm. It also interferes with emotional management, which
heightens the likelihood of attacks (Connor, Haber and Hall, 2016). Several pharmacological
treatment options are suitable for AUD. These options include detoxification (Carvalho et al.,
2019). The FDA has approved several to treat AUD, including disulfiram, naltrexone, and
acamprosate (Henry R. Kranzler, MD; Michael Soyka, 2018).

Indonesia is rich in crops that can be used to cope with alcohol dependence and is still a growing
field of research. Plants and herbs have shown their ability to reduce alcohol addiction, one of
which is cincau (Cyclea barbata miers), but it is important to remember that the use of these herbs
should always be done with caution, as part of a broader therapeutic approach overall.

Methods

Tools

This study was conducted using several online databases to collect data include: KNApSAcK
(http://www.knapsackfamily.com/KNApSAcK/), PubChem (http://pubchem.ncbi.nlm.nih.gov/),
SwissADME (https://www.swissadme.ch/), SwissTargetPrediction
(https://www.swisstargetprediction.ch/), and StringDB (https://stringdb.org/).

Methods

Identification of secondary plant metabolite compounds was obtained using the KNApSAcK
family database (Afendi et al., 2012). SMILE code for each compound was obtained from
PubChem and entered into the SwisSADME to see predictions of bioavailability using the method
Boiled-Egg (Daina and Zoete, 2016; Daina, Michielin and Zoete, 2017). The compound selected
was only the compound that entered the Boiled-Egg. The SwissTargetPrediction was used to
predict the interaction of compounds with proteins. Proteins with a probability > 0 were selected
for further analysis (Daina, Michielin and Zoete, 2019). The list of emerging proteins is then
inserted into StringDB and enriched by searching for predictions of proteins that are interrelated
with the immune system using Disease Gene methods (Szklarczyk et al., 2021).

Results and Discussions

This research was conducted to identify the pharmacological network of metabolite compounds.
The first step was to obtain a list of secondary metabolites of C. barbata plant using the
KNApSAck Family database. The compounds obtained from the online database were selected
using the StringDB pharmacological network analysis and the Disease Gene methods. The
selection resulted in 18 compounds of the secondary metabolites of the C. barbata.

195


https://www.swissadme.ch/

Table 1. A list of secondary metabolites of C. barbata using the KNApSAck Family
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database

Compound name Compound Code
Isochondrodendrine Molecule 1
(+)-Tetrandrine Molecule 2
(+)-Homoaromoline Molecule 3
(+)-Isotetrandrine Molecule 4
(+)-Thalrugosine Molecule 5
beta-Cyclanoline Molecule 6
Fangchinoline Molecule 7
Limacine Molecule 8
Cyclanoline Molecule 9
(-)-2-Norlimacine Molecule 10
(-)-Curine Molecule 11
(-)-Cycleapeltine Molecule 12
(-)-N-Methylcoclaurine Molecule 13
(-)-Repandine Molecule 14
(+)-Coclaurine Molecule 15
(+)-Cycleabarbatine Molecule 16
(+)-Cycleanorine Molecule 17
Cycleadrine Molecule 18

After the bioavailability prediction, six secondary metabolites were obtained that are known to
have good bioavailability. Drug bioavailability is an important parameter that determines the
amount and rate of drug absorption in the body (Labibah L, 2022).Therefore, determination of
bioavailability is crucial in this research. Prediction of bioavailability was done using SwissADME
and the Boiled-Egg method. This method uses an image model to classify the absorption of a
compound. The yellow region indicates the ability to penetrate the blood-brain barrier (BBB). This
calculation is based on the parameters of lipophilicity (WlogP) and polarity (TPSA) (Daina and
Zoete, 2016). Furthermore, of the three compounds, beta-Cyclanoline, (-)-N-Methylcoclaurine,
and (+)-Coclaurin, it is predicted that they will penetrate BBB.
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Figure 1. Bioavailability of secondary metabolite of C. barbata using the Boiled-Egg
method.
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After obtaining compounds with high bioavailability predictions, a target protein prediction search
is carried out that can interact with a secondary metabolite compound using
SwissTargetPrediction. The search results revealed that 125 proteins were predicted to interact
with the secondary metabolite of C. barbata (Table 2). The selected proteins were further analyzed
using StringDB and analyzed the biological pathways influenced by this protein (Chidambaran et
al., 2022). The StringDB systematically collects and integrates protein—protein interactions, both
physical interactions as well as functional associations. All of these interactions are critically
assessed, scored, and subsequently automatically transferred to less well-studied organisms using
hierarchical orthology information (Szklarczyk et al., 2021).From enrichment analysis using
Disease, six proteins were found to be associated with AUD (Figure 3).

Table 2. Target protein prediction of secondary metabolite of C. barbarata using
SwissTargetPrediction

Protein Code

ABCB1, ABCC1, ACHE, ADRA1A, ADRAIB, ADRAID, ADRA2A, ADRA2B,
ADRA2C, ADRB1, ADRB2, ADRB3, AKR1B1, AKR1B10, AKT1, AURKA, BCHE, CAl,
CA2, CA7, CA9, CASR, CCNB3, CDK1, CCNB1, CCNB2, CCNE1, CDK2, CDK5RI1,
CDK5, CHEKI1, CHRM4, CHRNA3, CHRNB2, CHRNA3, CHRNB4, CHRNAA4,
CHRNA4, CHRNB2, CHRNA7, CHRNB1, CHRNA1, CHRNG, CHRND, CHRNBA4,
CHRNA2, CLK1, DCK, DHCR7, DPP4, DPP7, DPP8, DPP9, DRD1, DRD2, DRD3,
DRD4, DRD5, DYRKI1A, DYRKI1B, ERN1, ESR1, ESR2,F3,FAPGABRA2,GABRB3,
GABRG2, GABRB3, GABRA3, GABRG2, GABRB3, GABRG2, GABRAS5, GRIK2,
HCRTRI1, HCRTR2, HDAC1, HPGD, HRH3, HRH4, HTR1A, HTR1B, HTR1D, HTRIF,
HTR2A, HTR2B, HTR2C, HTR3A, HTR5A, HTR6, HTR7, IDO1, IKBKB, JAK]1, JAK2,
JAK3, JUN, KCNH2, KCNNI1, KCNN2, KCNN3, KDM1A, KIF11, MAOA, MAOB,
MAPKAPK?2, MTNR1A, MTNR1B, NPY5R, OPRDI1, OPRK1, OPRMI1, PARP1, PDEI1A,
PDE7A, PHLPP2, PIK3CA, PIM1, PRCP, PRKCQ, PRKX, PRMT1, PRMT6, PRMTS,
PSEN2, PSENEN, NCSTN, APHIA, PSEN1APH1B, PTPRCAP, QDPR, RAF1, RBBP9,
RPS6KB1, SIGMARI1, SLC18A2, SLC47A1, SLC6A2, SLC6A3, SLC6A4, SLCIAL,
TBXA2R, TRPMS8, TYK2, WEEI1, XIAP
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Figure 2. Network Pharmacology analysis results using StringDB

SLC6A4

Figure 3. Proteins associated with alcohol use disorder with more specific relationship

DRD2 and DRD3 are gene codes that encode D2 and D3 subtypes of five dopamine receptors.
These receptors are located in the limbic region of the brain, which is associated with cognitive,
emotional, and endocrine functions. Genetic variations in these genes can be attributed to a
predisposition to hereditary essential tremor. Alternative splicing of this gene produces
transcription variants that encode different isoforms, although some variants may be subject to
decomposition based on stupidity. (NMD). (Barroso-chinea et al., 2020)

SLC6A3 and SLC6A4 (serotonin carrier protein) give instructions to make a protein called
dopamine transport or DAT. This protein is embedded in the membranes of specific neurons in
the brain, where it carries molecules called dopamine into the cells. Dopamine sends chemical
messages (neurotransmitters) that send signals from one neuron to another (Gelernter, 2015).
OPRM1 (mu-1 opioid receptor gene) is the most prominent candidate due to its significant
association with the onset and treatment of opioid addiction (Tagi et al., 2019). OPRM1 is where
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potent pain medications (opioids) bind. There is much interest in understanding its association
with pain as a potential target for intervention (Chidambaran et al., 2022)

HTR2A (serotonin receptor 2A gene) is the primary excitation receptor in the brain and has been
associated with the effects of drugs that produce profound sensory and cognitive changes
(Murnane, 2019). Many genetic studies have tested the genetic effects of HTR2A in major
depressive disorder susceptibility and antidepressant therapeutic response (Kao et al., 2020).

Conclusion

Secondary metabolite of C. barbata has three compounds that are capable of penetrating the blood
vessel of the brain and have potential as a treatment AUD.
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