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Abstract

Putranjiva roxburghii is a medicinal plant that has good anti-inflammatory,
Putranjiva  roxburghii; G6PD; anticancer, antimicrobial and antioxidant effects. The focus of the current
Cancer;  Molecular  docking; research was to identify the biologically active constituents of the methanolic leaf
Pharmacokinetics; Swiss ADME.  extract of P. roxburghii, and to determine the modulatory capacity of these
components on glucose-6-phosphate dehydrogenase (G6PD), which is one of the
key enzymes, which contributes to the development of cancer. The identification
of phytocompounds in the P. roxburghii methanolic leaf extract was carried out
by gas chromatography-mass spectrometry (GC-MS). The Swiss ADME web tool
was used to determine the pharmacokinetics of each compound. The findings
indicated complete compliance with Lipinski Rule of Five devoid of violation, and
good oral bioavailability and druglike properties. Moreover, the virtual screening
tool PyRx was used to discover the binding affinity with glucose-6-phosphate
dehydrogenase by molecular docking. Discovery Studio viewer was used to analyze
interactions. The docking outcomes indicated that a number of phytochemicals
possess very high affinities to the active site of G6PD. Having a docking score of
-6.9 kcal/mol, 20-acetoxy was the compound that had the highest binding affinity
on the screened compounds, followed by 2,2"methylene bis / Dichlorophene (-6.8
keal/mol), Phthalic acid (-6.7 kcal/mol), Phytol (-6.4 kcal/mol), Sinapyl alcohol
(-6.3 kcal/mol), and Bengeneacetic acid (-6.1 kcal/mol). The findings show that
the leaf extract of Putranjiva roxburghii contains bioactive constituents which
may regulate glucose-6-phosphate dehydrogenase with a high probability of
application in cancer control, but additional experimental research is required to
establish the therapeutic effect of the identified compounds.
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1. Introduction

Plants are the major source of numerous
medicines and they are very essential to the health
of the human being and other animals. There is a
great number of herbs and plants that are popular
in terms of their healing and therapeutic
properties. Medicinal plants are on the rise in the
healthcare system to treat human beings and
animals (Ur Rehman et al., 2021). There is a
tendency among scientists to focus on the healing
properties of plant extracts in reducing
inflammation that is significant in chronic

disorders such as arthritis, heart disease, and
cancer (Alajeeli et al., 2023). Putranjiva roxburghii is
a traditional medicine that is part of the treatment
of common diseases such as fever, cold, cough,
headache, and inflammation (Naik et al., 2023).
Putranjiva roxburghii is used in herbal remedies,
Unani medicine, and Ayurvedic medicine,
particularly the leaf extract and seed oil. Its extract
is used traditionally as a treatment of elephantiasis
(Sudha Bai et al., 2019).

P. roxburghii seed extract demonstrated high-level
antibacterial actions and great glycemic control

https://medicalsciencereview.com

| Kanwal et al., 2025 |

Page 939


mailto:*1lubna.kanwal@uo.edu.pk
https://doi.org/10.5281/zenodo.19213910

The Research of Medical Science Review

ISSN: 3007-1208 & 3007-1216

Volume 3, Issue 10, 2025

capabilities (Joy et al., 2022). Phytocompounds
refer to universal chemical compounds found in
herbs, which are bioactive and benefit human
health as antioxidants, antimicrobials, anti-
inflammatory, and anti-cancer targets (Aleman et
al., 2022). The many varieties of phytonutrient
sources are also renewable to investigate food and
biological actions (Xiao et al., 2019). The Putranjiva
roxburghii plant is a source of alkaloids, flavonoids,
triterpenoids, phenols, phytosterols, saponins,
fats, and fixed oil, as well. The alkaloids are
present in all extracts other than the petroleum
extract (Dar et al., 2018).

Cancer is a disease that is brought about when the
genes or the environment causes the cells to grow
in abnormal ways. Such cells may occasionally
reach other areas of the body (Saini et al., 2020).
This occurs when some genes that enable the
growth of the cell are switched on or those that
prevent tumor are switched off. Consequently, the
cancer cells escape the normal processes that
regulate the cell division and death (Sarkar et al.,
2013). The growth of the tumors can be slowed
down by attacking the proteins being influenced
by the major mutations. Such issues as DNA repair
such as BRCA1 and BRCAZ2 proteins predispose
certain organs to cancer (Gatenby et al., 2017). The
cancer may also use the immune cells by sending
signals to the immune cells which may lead to the
growth of the tumor cells (Lu et al., 2006). There
is a complex association between the immune
system and tumors where the system is able to both
combat and promote cancer. The variations that
occur in tumors and the dissemination
(metastasis) of the tumor significantly influence
the development of cancer (Paul et al., 2019). A
significant role is played by DNA methylation;
decreased DNA  methylation triggers the
expression of some genes which contribute to the
development of cancer. With p53, it is crucial in
cancer since its inactivation is associated with
stress and aging (Olivier et al., 2010).
Glucose-6-phosphate  dehydrogenase is a
cytoplasmic enzyme which is involved in the
production of NADPH in metabolism. G6PD
leads to the production of glutathione that has the
potential to diminish the extent of harm done by

reactive oxygen species (ROS) (Li et al, 2020).
GO6PD has an influence on proteins that regulate
cell cycle, which influences cell growth and
survival. The G6PD activity was elevated in the
colon cancer cells in particular phases of the cell
cycle, particularly in the later stages of G1 and S
(Yang et al.,, 2021). The overexpression of G6PD
may also affect the repair of DNA and the
proliferation of cells, as well as cancer
development, such as the invasive and metastatic
events (Song et al, 2022). Unusual cell
proliferation and excessive pentose phosphate
pathway (PPP) are typical of cancer of the lung and
liver, pancreas and leukemia. It is the oxidative
arm of PPP that is critical towards redox
equilibrium by generating NADPH to synthesize
fatty acids, cholesterol, and reduced glutathione
(GSH) (Hong et al., 2018). PPP is essential to help
cancer cells grow rapidly to synthesize DNA
material, and to balance their redox (Song et al.,
2022). Therefore, to find natural G6PD
modulators would be an acceptable intervention
towards cancer treatment.

Even though research has been performed on the
phytochemistry and bioactivity of P. roxburghii seed
(Joy et al, 2022; Dar et al, 2018), not much
research has been done on the chemical
constituents of methanolic P. roxburghii leaf extract
and how it can interact with cancer targets like
glucose-6-phosphate dehydrogenase. The current
study was aimed at filling this research gap by
providing an in-silico investigation of Putranjiva
roxburghii methanolic leaf extract. The main
objectives of GC-MS analysis include discovering
phytocompounds of the extract, model the drug-
likeness and pharmacokinetic properties with
SwissADME tool, and quantify the binding
affinities and lead molecules to treat cancer by
means of molecular docking with glucose-6-
phosphate  dehydrogenase. ~ The  results
demonstrate that leaves of P. roxburghii can serve as
new source of treatment against cancer.

2. Materials and Methods

2.1. Plant collection and identification

Leaves of Putranjiva roxburghii were collected from
different areas of the University of Okara (Punjab,
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Pakistan). The plant material was identified by a
taxonomist at the Department of Botany, and a
voucher specimen has been deposited in the
departmental herbarium for future reference.

2.2. Extract preparation

Fresh leaves were washed thoroughly, then air
dried in a shady area until they completely dried
out. After drying, the leaves were ground using an
electric grinder until they formed a coarse powder,
then sieved to remove any large pieces. A portion
(50 g) of the leaf powder was weighed and
dissolved in 75% methanol to create a solution of
1 g of leaf powder per 10 ml of methanol. The
resulting solution was placed into a conical flask
and then mixed on an orbital shaker at 250 RPM
at room temperature (24 °C), for a period of 72
hours. After mixing, the solution was filtered
through Whatman filter paper No. 1. After drying
the extract was stored at 4 °C until required

(Nauroze et al., 2023).

2.3. Gas Chromatography-Mass Spectrometry
(GC-MS) analysis

The gas chromatography-mass spectrometry
analysis of the methanolic leaves extract of P.
roxburghii showed diverse bioactive compounds.
The GC-MS instrument used Agilent model GC
7890B and MS 5977A together with a nonpolar
DB 5MS column. The column dimensions
measured 30 mm length and 0.25 mm diameter
and 0.25 pm film thickness. The system used
helium as carrier gas while the mobile phase
operated at a flow rate of 1 mL per minute. The
oven temperature increased at a rate of 10 °C until
it reached 280 °C. The system operated at an
injection volume of 1 microliter. The GC-MS
analysis used an electron ionization energy system
which operated at 70 eV voltage. The analysis
required a duration of 65 minutes (Saravanan et

al., 2022).

2.4. Pharmacokinetics profile

The phytocompounds that have been detected
during the GCMS analysis of the Putranjiva
roxburghii were profiled by the Swiss ADME,
through the input of the SMILES formula of each

active compound. The druglikeness parameters of
these phytocompounds were assessed. Also, the
Rule of Five (LR5) analysis of Lipinski was
performed to assess the pharmacokinetic potential
of compounds.

2.5. Ligand-protein docking study.

To determine the ability of the compounds in P.
roxburghii to inhibit the targeted protein, molecular
docking of the compounds with the G6PD was
done. PyRx 0.8 was used to perform docking
studies to ascertain the binding interactions of the
ligand and the protein. The 3D structure of the
receptor protein was obtained in the Protein Data
Bank (RCSB-PDRB). The chemical structures of the
plant compounds were retrieved in PubChem as
secondary data files. The target protein was then
structured by the removal of water molecules and
bound ligands and then polar hydrogen atoms
were added. Then, two- and three-dimensional
models of the interactions between the target
protein and the selected plant compounds were
produced with the help of the BIOVIA Discovery
Studio version 21.1.0.20298 (Arif et al., 2024).

3. Results

3.1. Detection of bioactive compounds in P.
roxburghii leaf extract via GC-MS

The gas chromatography-mass spectrometry (GC-
MS) chromatogram of Putranjiva roxburghii
revealed 35 peaks, indicating the presence of 35
distinct chemical compounds (Fig. 1). The
identification of phytocompounds was based on
molecular formula, peak area, and retention time.
Table 1 enumerates these phytocompounds,
detailing their structures, names, classes, retention
times (RT), and the percentage of their peak areas.
The compound with the largest peak area was
Serylserine, exhibiting a peak area of 9.33% at a
retention time of 12.610 minutes. This was
followed by D-Glucopyranoside, with a peak area
of 5.90% at RT 11.351 minutes; 1,3-Dioxane, with
a peak area of 5.21% at RT 12.878 minutes; 3-
Hexanol, with a peak area of 4.89% at RT 12.735
minutes; and Thiophene, with a peak area of

4.10% at RT 12.677 minutes.
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Figure 1: GCMS chromatogram of a methanolic leaf extract of Putranjiva roxburghii

Table 1: Bioactive compounds derived from the methanolic leaf extract of P.

roxburghii using GC-MS.
Sr. Compound name Class name RT Peak area Structure
No. (%)
1. | Thymine Pyrimidine 1.14 | 3.849 o
HaC AL
NH
II; /J-":-.
‘N0
H
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2. | 5-Hydroxymethyl- Furans 2715 | 2.75
Furfural o
ava”
3. | 1,2,3-Benzenetriol Organic Compounds | 1.04 | 8.367 N
H -_l].'“‘#] H
4. Pyrrolidine Tetrahydropyrrole 147 | 8914 / \
o _::I-"
~ 1
5. | 2-Ethyl-oxetane Alkene 4.01 | 9.955 IZ%
6. | D-Allose Aldo-Hexose- Sugar 2.08 | 10.530
7. | D-Glucopyranoside O-Glycosyl 590 | 11.351 ;.
_.'._{.‘_ _:_".\--1 M
" i 'ﬁ\ 1
8. | Serylserine Dipeptides 9.33 | 12.610 - .
9. | D-Fructose Monosaccharide 1.79 | 12.641 o
| ﬁ/\/‘\HK,' H
|=. |
10. | Thiophene Heteromonocyclic 410 | 12.677 o A
>
11. | 3-Hexanol Alcohol /Hexanol 4.89 12.735
/W
12. | 4-O-Methylmannose Aldehyde 3.68 | 12.780 . i
- .-d'n.‘:l,-]_‘!
13. | 2(2-Bromoethyl)-1,3- Ethyl Acetal 3.21 | 12.813 L
dioxane |’ h
14. | Inositol Cyclohexane 2.65 | 12.833
.'I' S ._1..-- -
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15. | 1,3-Dioxane Diethylene ether | 5.21 12.878 T
@) O
16. | 20-Acetoxy Alkaloid 439 | 12917
5
u —J\\"
17. | 3-Methylmannoside Methyl Alpha-D- 439 | 12917
Mannopyranoside o } G
et
18. | 1-Butene Alkene 4.11 12.931 /
19. | 2-Butoxyethoxy 2-Butoxyethoxy 1.79 | 12.641 SN VA
20. | 4-(1-Hydroxyallyl)-2- Phenol 1.55 | 13.097 on
methoxy phenol .
21. | N-Hexadecanoic Acid | Fatty Acid 2.57 | 13.489 b,
L}
22. | Phthalic Acid Dibasic Acid 1.76 13.519 ..
)
23. | Ethanone Aldehyde 1.11 | 14.176 ﬁ
24. | Phytol Acyclic diterpenoid 1.25 | 14.694 _ o
"-.._r\-"‘]"-\. -
L.
25. | Octadecanoic acid / Mono-Unsaturated 1.60 15.384
Oleic Acid Omega-9 Fatty Acid
26. | 9,12-Octadecadienoic | Fatty Acid 091 | 15423
Acid
27. | Benzeneacetic Acid /| Acetate Ester 0.96 | 15.735
Phenylacetic Acid i I T
28. | Sinapyl Alcohol Phenols 1.31 | 15.928 o
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29. | 2,2'Methylene Bis / Synthetic organic 0.36 | 18.159 -
Dichlorophene chemical
30. | Glycerol 1-Palmitate Acyl Group 1.74 | 18.267 .
31. | Bis(2-ethylhexyl) Organic Compound | 2.40 | 18.347
phthalate e
(1
32, | 14 BenzeneDicarboxylic | 130 | 18911 T
Benzenedicarboxylic Acid
Acid
33. | Cyclononanone Cycloalkane 0.88 | 18.994
34. | Phenol Carbolic acids 0.36 | 18.159 :
35, |9,12,15- linolenic acid 1.95 15.622 ey
Octadecatrienoic acid o Y

3.2. Pharmacokinetic profile

The

pharmacokinetic
compounds' SMILES formulas to analyze their

SwissADME web tool was to conduct

by

studies

properties of phytocompounds were assessed,

all

entering

biological system effects over time. The druglike

Table 2. Pharmacokinetic analyses of extracted compounds

while conducting Lipinski's Rule of Five analysis
to evaluate the compounds' pharmacokinetic
properties. The results are shown in table 2.

Sr. Compound Molecular | Acceptor Donor Lipinski Log P
No. Mass H H

1 Thymine 126.11 3 1 Yes 0.15
2 5-Hydroxymethylfurfural | 126.11 3 1 YES 0.19
3 1,2,3-Benzenetriol 126.11 3 3 YES 0.58
4 Pyrrolidine 71.12 1 1 YES 0.77
5 2-Ethyl-oxetane 86.13 1 1 YES 1.32
6 D-Allose 180.16 6 5 YES -2.26
7 D-Glucopyranoside 180.16 6 5 YES -2.26
8 Serylserine 192.17 6 5 YES -2.55
9 D-Fructose 180.16 6 5 YES -2.15
10 Thiophene 84.14 0 0 YES 1.51
11 3-Hexanol 102.17 1 1 YES 1.60
12 4-O-Methylmannose 194.18 6 4 YES -1.91
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13 2-(2-Bromoethyl)-1,3- 195.05 2 0 YES 1.67
dioxane
14 Inositol 180.16 6 6 YES -2.67
15 1,3-Dioxane 88.11 2 0 YES 0.62
16 20-acetoxy 396.48 5 1 YES 2.77
17 3-Methylmannoside 194.18 6 4 YES -1.63
18 1-Butene 56.11 0 0 YES 1.85
19 2-Butoxyethoxy 338.44 5 0 YES 4.01
20 n-Hexa-decanoic acid 256.42 2 1 YES 5.20
21 Phthalic acid 166.13 4 2 YES 0.84
22 Etha-none 44.05 1 0 YES 0.07
23 Phytol 296.53 1 1 YES 6.22
24 Octadecanoic acid 282.46 2 1 YES 5.71
26 9,12-Octadecadienoic 280.45 2 1 YES 5.45
acid
27 Benzene-acetic acid 136.15 2 1 YES 1.43
28 Sinapyl alcohol 210.23 4 2 YES 1.47
29 2,2 methylene bis 269.12 2 2 YES 3.68
30 Glycerol 1-palmitate 330.50 4 2 YES 4.64
31 Bis(2-ethylhexyl) 390.56 4 0 YES 6.17
phthalate
32 1,4-Benzenedicarboxylic 166.13 4 2 YES 1.13
acid
33 Cyclononanone 140.22 1 YES 2.45
34 Phenol 94.11 1 1 YES 1.41

3.2. In silico screening of Putranjiva roxburghii

for G6PD inhibitors

The methanolic leaf extract of Putranjiva roxburghii,
containing bioactive compounds, was analyzed

through molecular docking against glucose-6-
phosphate dehydrogenase (G6PD) using the PyRx
docking tool. The results of this study are detailed

in Table 3.

Table 1: Bioactive compounds with docking score and biological activities.

Sr. | Ligands CID Docking score Biological activity
No. (kcal/mol)
1. Thymine 1135 5.3 Anti-cancer, antibacterial,
Antimicrobial. (Kumar et
al., 2012).
2. 5Hydroxymethylfurfural 237332 5.2 Antioxidant. anti proliferated
(Zhao et al., 2013).
3. 1,2,3-Benzenetriol 1057 5.2 Antibacterial, antioxidant, Anti-
inflammatory, antimicrobial,
antiviral (Bozyel et al., 2023).
4. Pyrrolidine 31268 3.4 Antimicrobial, anti-fungal (Raj et

al., 2023).
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5. 2-Ethyl-oxetane 521218 3.8 Antibiotic (Santoni et al., 2022).
6. D-Allose 439507 5.5 Anticancer, antioxidant
(Sakoguchi et al., 2016).
7. D-Glucopyranoside 5793 5.3 Antimicrobial, antifungal (Islam
et al., 2019).
Serylserine 138784 4.8 Anti-oxidant, anti-cancer,
8. antibacterial (Igarashi et al.,
2012).
D-Fructose 2723872 4.7 Antifungal, antibacterial (Jasim et
9. al., 2018).
Thiophene 8030 3.2 Anticancer (Mishra et al., 2020).
10.
3-Hexanol 12178 4.3 Antibacterial, antifungal, (Kyoui
11. et al., 2023).
4.O-Methylmannose 345716 5.2 Antimicrobial, antifungal,
12. antioxidant (Bouali et al., 2024).
2A2-Bromoethyl)-1,3 520656 4.5 Antibacterial, anticancer,
13. dioxane antioxidant, anti-viral, anti-fungal
(Yang et al., 2013).
Inositol 892 5.8 Antioxidant, anticancer (Bizzarri
14. etal., 2016).
1,3-Dioxane 10450 3.9 Antibacterial, anti-staphylococcal
15. (Li et al., 2019)
20-acetoxy 443402 6.9 Anti-tumor, antiviral, antibiotic,
16. antibacterial, antituberculosis,
anti-inflammatory (Savchenko et
al., 2022).
3-Methylmannoside 247323 4.8 Antibacterial, antioxidant,
17. antimicrobial, anti-inflammatory
(Sanchez et al., 2023).
1-Butene 7844 3.7 Antimicrobial, antioxidant
18. antiestrogenic, antibacterial
(Kawuri et al., 2021).
2-Butoxyethoxy 5794 4.3 Antioxidant, antimicrobial, anti-
19. inflammatory (Jimoh et al., 2023)
4-(1-Hydroxyallyl)-2- 5.9 Antibacterial, antifungal,
20. methoxy phenol 14008907 anticancer, antioxidant (Hadi et
al., 2024)
4.4 Antioxidant, antimicrobial, anti-
21. n-Hexa-decanoic acid 985 inflammatory
antifungal, antibacterial,
(Ogbuagu et al., 2021)
6.7 Anti-inflammatory,
22. Phthalic acid 1017
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anti-depressant, anti-cancer
(Kalinichenko et al., 2023)
2.8 Antifungal, antimicrobial, anti-
23. cancer, antibacterial, anti-
Ethanone 177 plasmodial (Darekar et al., 2022)
6.4 Anticancer, antioxidant,
24. Phytol 5280435 antimicrobial, anti-pathogenic,
antiradical, anti-inflammatory
(Islam et al., 2020)
Octadecanoic acid / Oleic 4.4 Antibacterial, antioxidant,
25. Acid 445639 antimicrobial (Muflihunna et al.,
2021)
9,12-Octadecadienoic acid 4.6 Anti-microbial. antibacterial
26. 3931 (Abdel et al., 2021).
Benzene-acetic acid / Anti-tumor, antibacterial,
217. Phenylacetic Acid 999 -6.1 antifungal
(Atallah et al., 2023)
Sinapyl alcohol 0.3 Antimicrobial, antifungal,
28. 5280507 antitumor (Barakate et al., 2011)
2,2"methylene bis / 6.8 Antioxidant, antimicrobial, anti-
29. Dichlorophene 3037 tumor, anti-cancer. (Li et al.,
20006).
5.6 Anti-cancer, antimicrobial,
Glycerol 1-palmitate 14900 antibacterial, anti-meningitis,
30. anti-viral, anti, sars-coV-2-action,
anti-HIV, anti-oxidant (Wasilah
etal., 2021)
Bis(2-ethylhexyl) phthalate 5.7 Anti-tumor, antibacterial activity,
8343 antimicrobial, antiviral, anti-
31. leukemic, anti-mutagenic
(Lotfy et al., 2018)
1,4-Benzenedicarboxylic -6 Antibacterial, antifungal,
32. acid 7489 antimicrobial, anti-tumor (Du et
al., 2011)
5.4 Antifertility, antimicrobial,
33. Cyclononanone 76877 anticoccidial (Firdosi et al., 2023)
4.8 Antioxidant, antigenotoxic,
34, Phenol 996 antithrombotic (Stasiuk et al.,
2010)

3.4. Molecular docking of phytocompounds with
glucose-6-phosphate dehydrogenase

Most identified bioactive compounds in the
methanolic leaf extract of Putranjiva roxburghii had
good binding energy. Interactions of key

compounds with the target protein as revealed by
the Discovery Studio software are depicted in
Figures 2-6. The compound with the highest
binding score was 20-acetoxy which had a score of

0.9 kcal/mol (Fig. 2). This was followed by 2,2"
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methylene bis, which had a binding score of -6.8 which had a binding score of -6.4 kcal/mol (Fig.
kcal/mol (Fig. 3), Phthalic acid which had a 5), Sinapyl alcohol which had a binding score of -
binding score of -6.7 kcal/mol (Fig. 4), Phytol 6.3 kcal/mol (Fig. 6).
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Figure 2: Interaction of 20-acetoxy with Glucose-6-phosphate dehydrogenase
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Figure 3: Interaction of 2,2methylene bis with Glucose-6-phosphate dehydrogenase
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Figure 4: Interaction of Phthalic Acid with Glucose-6-phosphate dehydrogenase
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Figure 5: Interaction Phytol with Glucose-6-phosphate dehydrogenase
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Figure 6: Interaction of Sinapyl Alcohol with Glucose-6-phosphate dehydrogenase

5. Discussion

An integrated insilico method was used in the
present study to explore the medicinal properties
of bioactive compounds extracted using methanol
as a solvent in the leaves of Putranjiva roxburghii.
The study provides the computational data of the
therapeutic capability of the P. roxburghii leaves
through the combination of GC-MS profiling,
drug-likeness prediction, and molecular docking
against  glucose-6-phosphate  dehydrogenase
(G6PD). The GC-MS analysis of the methanolic
extract of the leaf extract has detected 35
phytocompounds. The connection between
environment and health is increasingly being
recognized and plant-based drugs are a significant
ingredient. Even though synthetic drugs have been
useful, their excessive use leads to side effects (Sen
et al., 2011). Herbal medicines are also good in
curing different health conditions such as
diabetes, cancer and infections. The most
important medications such as digoxin and
penicillin are natural derivatives (Ara et al., 2020).
Plants provide about 50 percent of the highest
selling drugs and more than 60 percent of cancer
and infection therapies (Khan et al., 2019).

Based on molecular docking analysis, most of the
molecules have a strong binding affinity to glucose-
6-phosphate dehydrogenase (G6PD). These results
indicate effective and longlasting contacts with
the active site of the enzyme. The second most
common cause of death after the heart disease is
cancer which initiates with mutation of genes that
lead to abnormal cell growth. The cells increase
uncontrollably and enter tissues (Kooti et al.,
2017). The abnormal epigenetic mechanisms,
such as hypermethylation of tumor-suppressor
genes, are associated with cancer development, as
well as, they inhibit tumor prevention (Greenwell
et al.,, 2015). It is also found that cancer growth is
promoted by abnormal glucose metabolism and
that it decreases the efficacy of certain treatments
(Varghese et al., 2020). There is a network of
interconnected pathways of glucose metabolism,
and the most important points are G-6-P,
pyruvate, and acetyl- CoA. After the G-6-P, which
is the product of hexokinase, is formed by the
conversion of glucose into G-6-P in the cell, it can
travel either the glycolysis or the pentose
phosphate pathway (PPP) (Cho et al., 2018). Other

important functions of oncogenic signals are
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maintenance of NADPH balance and regulation
of PPP flow. p53 activates the fructose-2, 6
bisphosphatase-like  protein TIGAR  which
accelerates PPP activity and decelerates glycolysis.
But p53 itself suppresses an important PPP
enzyme, G6PD, and in the absence of p53,
additional glucose is channeled into the PPP (Kim
et al, 2017). Enzyme inhibition studies play a
central role in drug development, and most drugs
are enzyme-based such as G6PD which is usually
abundant in cancer cells. The cancer cells can be
killed by inhibiting G6PD. One research study has
associated the high G6PD based on the poor liver
cancer results (Cao et al., 2021).

As results of molecular docking tests, it was
established that glucose-6-phosphate
dehydrogenase (G6PD) strongly bound several
molecules namely, 20-acetoxy with binding affinity
of -6.9 kcal/mol, 2-methoxyphenyl with binding
affinity of -6.8 kcal/mol, Phytol with binding
affinity of -6.4 kcal/mol, Sinapyl alcohol with
binding affinity of -6.3 kcal/mol, and
Benzeneacetic acid These data show that there are
excellent and durable enzyme-active = site
interactions. We discovered that thymine is one of
the known compounds that are capable of binding
to G6PD and is anticancer. Studies have revealed
that a complex of ruthenium-thymine is able to kill
cancer cells by interacting with DNA (Onabote et
al., 2022). Another bioactive compound that we
analyzed, phytol, is promising against gastric and
liver cancers. We have simulated its interaction
with GOPD and its impacts on the lung cancer
A549 cells (Thakor et al., 2017). Similar studies
have already been done to support this
investigation since it demonstrates that the side
effects of using phytol on lung cancer in animals
do not exist (Sakthivel et al., 2019). Finally, we
detected sinapyl alcohol within the extract that
binds to G6PD. Scientists have developed analogs
of sinapyl alcohol which were applied to cancerous
cells in human beings. Wahyuni et al. (2022) have
confirmed this finding by showing that sinapyl
alcohol is anti-metastatic against triple-negative
breast cancer. When compared to the past studies,
the results of our study show that these
compounds could possess anticancer properties,

which is probably explained by the capability to
inhibit GO6PD (Tselepi et al., 2011).

Oral bioavailability of all compounds was high,
and druglike properties had been shown using
Swiss ADME pharmacokinetic tool. This is
because Lipinski Rule of Five was followed in every
compound. This result is as well important
because majority of the natural products with high
invitro potency fail to wundergo clinical
development process because of low absorption
rate or metabolism rate (Khan and Ahmad, 2019).
The compounds found in P. roxburghii leaves
should be investigated as oral medicinal agent as
they obey the rule of Lipinski. The future research
must be done on the inhibitory effect of these
compounds against G6PD using the experimental
studies. These advancements can be done through
the modifications of the best leads to enhance
their binding specificity and selectivity.

Conclusion

The present study has demonstrated that the
methanolic leaf extract of Putranjiva roxburghii
contains several bioactive phytochemicals with
potential insilico anticancer properties. Through
GCMS analysis, 35 distinct compounds were
identified, many of which were found to be
effective modulators of the key anticancer target,
glucose-6-phosphate  dehydrogenase ~ (G6PD).
Notably, eighteen of these compounds exhibited
promising binding energies, with 20-acetoxy
showing the highest binding affinity at -6.9
kcal/mol, followed by 2-methoxyphenyl (-6.8
kcal/mol), Phytol (6.4 kcal/mol), and Sinapyl
alcohol (-6.3 kcal/mol). The druglikeness of these
lead compounds was confirmed by their
adherence to Lipinski's Rule of Five and favorable
pharmacokinetic properties. These findings
highlight the untapped potential of P. roxburghii
leaves as a source of nutraceutical compounds and
provide computational evidence supporting the
anticancer properties of this medicinal plant.
Nonetheless, further experimental investigations
are warranted to elucidate the mechanisms by
which these compounds exert their therapeutic
effects. Such research could potentially lead to the
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development of novel herbal therapies for cancer
treatment.
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