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The study's purpose is to conduct a thorough analysis of the Saussurea lappa root
extract. The research focused on primary screening for phytochemicals followed by GC-MS
analysis of both polar and non-polar extracts. A total of 34 components were found in the root
extract; 1, 8-cyclopentadecadiyne was found to have the highest percentage in both extracts.
The findings from SWISS target prediction, the PASS online database, and pdCSM-cancer are
corroborated by the examination of structure-based biological activities, demonstrating that
the anticancer capabilities of this plant root chemical are derived from structure-based drug
advancements. The in-silico outcomes showed interactions involving alkyl bonds, binding
affinity with EGFR kinase inhibitors, anti-proliferative proteins, and Steroid DELTA-isomerize
target proteins were determined. A computational synergistic study was also performed to predict
the possible drug combinations that can be administered with Saussurea lappa to treat cancer.
This suggests an increased potential for developing anticancer drugs to treat breast cancer.

Keywords: Anticancer activity; BIOSIG online; GC-MS;In-silico; Molecular docking;
Sassurea lappa; SWISS target prediction.

Malignancy of breast is the most frequent
disease detected in women globally; expected
2.3 million new cases were logged in 2020.
Despite significant advancements in treatment
modalities—including surgery, chemotherapy,
hormonal therapy, and targeted treatments like
PARP inhibitors and CDK4/6 blockers—the

disease remains an significant cause of cancer-
related mortality.! The rise of resistance to
traditional treatments is an important barrier in
dealing breast cancer, particularly in aggressive
subtypes like TNBC (triple-negative breast cancer)
and HER2+ve breast cancer.” Additionally, the
severe side effects associated with chemotherapy,
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such as myeloid suppression, cardio toxicity, and
neurotoxicity, underscore there is an urgent demand
for more secure and efficient alternatives to therapy.

Historically, natural ingredients have
proven essential to the research and development
of anticancer regimens with approximately 60%
of approved chemotherapeutic agents derived
from plant bases. Phytochemicals for instance
paclitaxel, vincristine and camptothecin exemplify
a greater therapeutic potential in oncology.® given
the structural diversity and bioactivity of plant-
derived compounds, medicinal plants continue to
be an invaluable resource for identifying novel
anticancer leads.

Saussurea lappa (Decne.) Sch. Bip.,
(commonly name costus or kuth), is a biennial
plant native to the Himalayan geographical area
and frequently employed in ISM (/ndian system
of medicine) and TCM(Traditional Chinese
Medicine).* The roots of S. lappa have been
traditionally employed for treating inflammation,
respiratory disorders, gastrointestinal ailments,
and microbial infections.’ Recent pharmacological
studies have also highlighted its anticancer
potential, with crude extracts and isolated
compounds demonstrating cytotoxic properties
on varied cancer cell lines, including those from
the breast, lung, and colon.®’

Phytochemical investigations have
identified several bioactive constituents in S.
lappa, primarily Sesquiterpene lactones, including
dehydrocostus lactone and costunolide, and
saussureamines, which exhibit anti-inflammatory,
antioxidant, and antitumor properties.®

Saussurea lappa roots are rich in
various compounds of different chemical groups.
They include monoterpenes,” Sesquiterpenes, '
sesquiterpene lactones,'" triterpenes,'? sterols,'
flavonoids,' coumarins,'® and phenylpropanoids.'®
The oil extracted from S./appa root was found
useful in treating leprosy'” as well as an arthritic
pain reliever.'® Several researchers have extensively
studied the therapeutic activity of these roots
against chronic gastritis, rheumatoid arthritis,
asthma, stomach ulcers, etc.

These chemicals modulate critical
carcinogenic pathways such NF-éB, PI3K/
AKT, and MAPK/ERK which are frequently
dysregulated in breast cancer.”® However, despite
these promising findings, a systematic analysis
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of S. lappa’s phytochemical composition and its
molecular interactions with breast cancer targets
remains limited.

GC-MS is a consistent analytical method
frequently used to identify volatile and semi-
volatile chemical substances in plant extracts.”' By
combining GC-MS and metabolomics techniques,
researchers can acquire a complete phytochemical
profile, enabling the detection of potential bioactive
molecules with therapeutic relevance.

Molecular docking, ADMET prediction,
and other in-silico techniques and pharmacophore
modeling, have become indispensable tools in
modern drug discovery.?> these computational
approaches allow for the rapid screening of
phytochemicals against disease-specific molecular
targets, predicting binding affinities, drug-likeness,
and toxicity profiles before costly and time-
consuming experimental justification.

MATERIALS AND METHODS

Chemicals required

n-Hexane, Methanol, ethyl acetate, silica
gel powder, Molisch’s reagent, concentrated
sulphuric acid, Barfoed’s reagent, acetic anhydride,
conc hydrochloric acid, chloroform, ninhydrin,
acetone, copper sulphate solution, ethanol, KOH
pellets, The reagents of Hager, Wagner, and
Dragendorff, as well as, Mayer’s reagent, dilute
ammonia, Baljet’s reagent, zinc dust, 1% gelatin
solution, 10% NaCl, 5% FeCl,
Collection and Preparation of plant extract

Saussurea lappa roots were purchased
in a local market in Vijayawada, Andhra Pradesh.
The roots were properly cleansed with water
to eliminate debris before being shade-dried.
The dried roots were pulverized and kept in a
container.

10g of Saussurea lappa (powder of root)
weighed and mixed to 300 milliliter of distilled
water. The resulting solution was reduced to its half
by heating on a hot plate i.e., 150mL. The solution
was filtered using clean muslin cloth to remove
any impurities. The filtered extract was allowed
to rest for 24 hours, so that the sediment settles in
the bottom of the beaker. After 24 hours, carefully
filter the solution and the filtrate was used for the
study.
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Preliminary phytochemical screening

Phytochemical profiling of the aqueous
extract from Saussurea lappa roots was carried out
using established methodologies.** 226 Molisch’s
test involved adding a few drops of alcoholic
a-naphthol to the test sample, followed by 2-3
drops of conc sulphuric acid through the test
tube’s sides, if the sample contains carbohydrates
purple to violet color ring appears at the junction
solvents in test tube. The Libermann-Burchard
test was performed by adding a small number of
droplets of acetic anhydride to the sample with
subsequent scalding and followed by chilling it.
Then, add strong sulphuric acid to the test tube.
The presence of steroids is indicated by the top
layer turning green and a brown ring forming
where the two levels meet, and a deep red colour
appears, indicating the presence of triterpenoids. To
conduct the hydrochloric acid test, a few droplets
of hydrochloric acid had been added to the extract.
The extract’s pink coloration suggests the presence
of lignin molecules or resins.

Hesser’s test was carried out by adding
concentrated sulfuric acid to the test tube’s side
walls and treating the extract with chloroform.
Progress the phytosterols presence by color blood
red. To conduct the Biuret test, a drop of 2% copper
sulphate solution, one millilitre of 95% ethanol and
potassium hydroxide pellets were included to 2mL
of the plant extract, appearance of blue to purple or
violet indicates presence of amino acids. Hager’s
test was carried out by adding Hager’s reagent
(saturated picric acid solution) to a few milliliters
of plant extract; the emergence of red color shows
the presence of alkaloids. The zinc-hydrochloride
reduction test was carried out by adding a little
amount of zinc dust and concentrated HCI along
the interior of the test tube to a few ml of plant
extract. Together, these methodologies provided
a detailed phytochemical profile of Saussurea
lappa root extract, offering valuable insights into
its medicinal properties and potential therapeutic
applications.

GC/MS study
Sample readiness

Put 10 milliliters of the sample extract into
each of two centrifuge tubes. Add 10 milliliter of
a non-polar solvent, such as n-hexane, to one tube
and 10 ml methanol, to the other. Thoroughly mix
the sample extract and solvents in each tube by
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using a vortex mixer to ensure proper dissolution
and distribution of the sample components.
Followed by, centrifuge the mixtures using a
REMI-8C Plus centrifuge machine at 5000 RPM
for 10 minutes which separates the components
based on their density. After centrifugation, the
supernatant, which is the liquid layer on top of
the sediment or pellet formed after centrifugation,
is then transferred to separate tubes carefully for
GC-MS analysis.?” %

A NexiD GC-2030 gas chromatograph
was used in conjunction with a GCMS-QP2020NX
mass spectrometer to analyze polar and non-polar
extracts of Saussurea lappa roots. The analysis
utilized a capillary column containing 95%
dimethyl-polysiloxane and 5% diphenyl (SH-
Rxi-5Sil MS; 30 m x 0.250 mm x 0.25 pm). The
injector temperature was set to 280°C, while the
oven temperature began at 350°C and progressively
increasing to 400°C at a rate of 3°C/min for 2
minutes, followed by a final increase to 300°C at
15°C/min for 2 minutes.

Ata column flow rate of 0.5 mL/min, XL-
grade helium was employed as the carrier gas for
the 44-minute GC-MS study. The temperature of
the GC-MS interface was kept constant at 310°C,
and the MS was operated in scan mode using an
electron ionization system. The MS quadrupole
with source temperatures were both set at 280°C,
with a mass range of 1050 m/z being investigated.
Identification of compounds

The chemicals were identified utilizing the
“NIST-MS Library 2009”.%° The relative percentage
of each compound was measured based on the peak
area from the Total Ion Chromatogram (TIC), with
the calculations being done automatically.

In Silico Studies

The initial selection of targets was based
on their physicochemical properties and drug-like
characteristics, identified through tools like PASS
online and Swiss Target Prediction.’® 323 this was
followed by molecular docking using AutoDock
Pyrx** and BIOVIA Discovery Studio visualizer®
and ADME toxicity prediction. The study also
explored potential drug combinations that could
be used synergistically in the treatment of breast
cancer.

ADMET and physicochemical property
prediction

The virtual prediction technique was used
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to ascertain the lead molecule’s physicochemical
characteristics. Molinspiration to assess its drug-
likeness characteristics and Lipinski’s Rule of 5
and PkCSM to assess its toxicity. Toxicity was also
assessed by toxtree to determine the toxicity class.
PASS analysis

The PASS web server’® was used to
examine the compound’s possible biological
characteristics. The PASS tool helps in the
prediction of possible biological activities of
compounds. The test was conducted by inputting
the SMILES. The data were analyzed based on
the Pa (Probable Activation) and Pi (Probable
Inactivation) values. A higher Pa value suggests a
greater likelihood that the compound exhibits the
predicted biological activity.
SWISS target prediction

Swiss Target prediction, a web based
application that has been accessible since 2014
and is aimed to predict the utmost probable
protein targets for smaller chemical entities. The
predictions are completed via reverse screening.’’
Ligands are uploaded using the SMILES format.
The 2019 version is a big update that includes
enhancements to the fundamental facts, backend
& online interface.
Docking

Molecular docking research was done out
utilizing the commercial application Auto Dock
Pyrex. This method determines the preferred
orientation of one molecule, such as a drug, relative
to another, such as a protein, in order to obtain
insight into their molecular interactions.
Protein Preparation and Ligand Preparation

Targeted receptor crystal structures were
obtained from the RCSB Protein Data Bank, *
specifically the proliferative peroxisome protein
[PDB: 6MS7] and steroid DELTA-isomerize [PDB:
10HO]. The primary module was used to prepare
the proteins by eliminating water molecules,
balancing charges, and repairing any side chains
and residues that were missing. The National
Centre for Biotechnology Information’s PubChem
database provided the GC-MS identification of the
chemical 1, 8-Cyclopentadecadiyne for its known
anti-inflammatory and anticancer properties. The
results of the molecular docking analysis, along
with graphical images, were processed using the
visualization program/server BIOVIA, PDBsum.
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Biosig Tools to predict cancer activity

BioSig is an open-source platform (https://
biosig.lab.ug.edu.au/tools) that offers various tools
like pdCSM-cancer that provides information
regarding the compound ability to act against
cancer and PiscesCSM provides various synergistic
and antagonistic molecules with respect to the
ligand.
pdCSM-cancer

pdCSM- cancer is a new predictive
technique that we used in this investigation.
This technique accurately predicts which small
composite molecules active against one or more
malignant cell lines* by using a plot-based
signature depiction of the molecules’ chemical
structure. Here, we run using cyclo-pentadiene
smiles to identify the target molecules against
cancer cell lines.
PiscesCSM

Graph-based signatures combined
with physicochemical features allow us to
predict synergistic medication combinations
for classification tasks*® better than existing
approaches. Furthermore, this online server
solution offers an easy-to-use platform for
searching for possible drug combinations that work
well together to combat one or more malignant cell
lines. https://biosig.lab.ug.edu.au/piscescsm/
Gusar Model of Acute Rat Toxicity

The compound’s acute toxicity in
rats was studied using the GUSAR tool*'.This
investigation was based on quantitative atom
descriptor neighborhoods and a substance activity
spectrum prediction method. The predictions
were compared to the SYMYX MDL toxicity
database, and the compounds were then classified
using the Organization for Economic Cooperation
and Development (OECD) manual® criteria. The
median lethal dose (LD50), which represents the
quantity of the medicine that kills 50% of the
research animals exposed to it, is used to express
hazardous dosages. The LD50 value is ** given
as the weight of the drug entity per unit of body
weight (mg/kg).

RESULTS

Primary phytochemical analysis
Phytoconstituent screening of S.lappa
roots of aqueous extract using various chemical



SHAIK et al., Biomed. & Pharmacol. J, Vol. 18(4), 2985-2999 (2025)

reactions revealed that the extract confirms the
phytoconstituent presence such as alkaloids,
flavonoids, phytosterols, lignin, resins,
carbohydrates, steroids and triterpenoids with
observation as given in Table 1 and depicted in
Figure 1.
GC-MS profiling of S.lappa

A total of 34 compounds 16 polar
(Methanol) extract compounds and 15 non-polar
(n-hexane) extract compounds were recognized
from the GC-MS analysis of S./appa roots. The
tables 2 and 3 provide the chemical contents in
S.lappa roots, including their Rt, MF, molecular
weight, and concentration, as well as their online
biological activities.

Table 1. Preliminary phytochemical analysis
of root extract of S.lappa

S.No Constituent Result
i Alkaloids .

ii. Flavonoids .
iii. Phytosterols .
iv. Lignins .

V. Resins .
Vvi. Carbohydrates .
Vii. Steroids .
Viil. Protein

ix. Triterpenoids .

Upper Bound () LowerBound (O Analysed Compound
MW

logP #Righ

fChar

#HBA FHetA

#HBD #ABR

TPSA #Rings

#RotB

a)
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In silico studies
Physiochemical properties and drug likeness

The molecule satisfied Lipinski rule of
five LogP (4.298), number of donors, acceptors,
rotatable bonds are 0 with Molecule Weight of
202.341 and surface area of 94.841 such that the
molecule is considered as a drug. The Lipinski rule
of the molecule illustrated in Fig la & 1b.
Molecular docking

The compound 1,8-cyclopentadecadiyne
was shown to be deeply lodged in the 6MS7 active
site, as demonstrated by the molecular docking
analysis. An alkyl interaction was also discovered,
indicating the drug’s increased stability and
propensity for binding through the receptor. The
protein 6MS7’s amino acids LEU473 and LY S457
form an alkyl bond with the ligand at 3.69 and
4.29 A, respectively, and the slip index is -5.79.
Fig 2(a) & Fig 2(b) indicate 3D images of ligand
(1,8-Cyclopentadecadiyne) and protein (PDB ID:
6MS7) interaction with distances (given in Table
4). Fig 3(b) represents the 2D interaction of ligand
and neighboring amino acids.

The Ramachandran plot describing
whether amino acid residues are in the “accepted
region” or the “unaccepted” field was created using
Drug Discovery Studio 4.1. Figure 5a depicts
a Ramchandran plot, while Figure 5b depicts a
two-dimensional interaction between ligand and

Upper Bound () Analysed Compound
MW

logP 2 » &HBD

*HBA

b)

Fig. 1. Physiochemical properties and drug likeness prediction by pKSCM
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CYP2EI1 substrate, CYP2E substrate,

9.19

162.27

C12H18

Cyclopropane, 1-(2-methylene-3-butenyl)-1-(1

35.556

11

Aspulvinonedimethylallyltransferase inhibitor,

CYP2J substrate, G-protein-coupled receptor

kinase inhibitor

Angiogenesis inhibitor, TP53 expression enhancer,

0.68

204.351

C15H24

cis-.alpha.-Bisabolene

36.032

12

Antineoplastic, Endothelial growth factor antagonist,
CDP-glycerol glycerophosphotransferaseinhibitor,

Antidiabetic symptomatic
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Phosphatase inhibitor, Anti dyskinetic,
Acylcarnitine hydrolase inhibitor,

0.3

184.23

C10H1603

1.3-Benzodioxin-4-one, 4a, 5-dimethylperhydrc

36.171

13

Steroid DELTA-isomerase inhibitor,

70.59

202.33

C15H22

1.8-Cyclopentadecadiyne

36.593

14

Aspulvinonedimethylallyltransferase inhibitor,

Nicotinic alpha-6-beta-3-beta-4alpha$
receptor antagonist, Antineoplastic.

Apoptosis agonist, Antineoplastic, Antineoplastic

4.1

370.66

C16H3004Si3

Benzoic acid, 2,4-bis[(trimethylsilyl)oxy]-, trir

43.869

15

(colorectal cancer), Antineoplastic (colon cancer).
Apoptosis agonist, Antineoplastic,Antineoplastic

61

2.

110.55

NH,NHC(=NH)
NH, - HCI

Aminoguanidine

44.906

16

(colorectal cancer),Antineoplastic (coloncancer).

adjacent amino acids (PDB ID:6MS7). A superior
3D protein modal should have more than 90%
amino acid residues in the favourable quadrant of
the Ramachandran plot.

The molecular docking analysis revealed
that the molecule 1,8-Cyclopentadecadiyne was
profoundly concealed in the active locale of the
10HO, alkyl interaction, indicating increased
stability as well as the molecule’s affinity for
binding to the receptor. TRP 92 of protein IOHO
forms an alkyl bond with the ligand at 4.88 A.
Fig 4a indicate 3D of ligand and protein (PDB
ID: 10HO) interaction with distances and Fig 4b
represents the 2D interaction of ligand and receptor
amino acids.

The compound 1,8-Cyclopentadecadiyne
was shown to be deeply buried in the 2J6M active
site, as demonstrated by the molecular docking
analysis. An alkyl interaction was identified,
indicating the drug’s increased stability and affinity
for binding through the receptor. The protein
2J6M’s amino acid PHE 910 and the ligand form
a single alkyl bond that is 4.45 A. Fig 5a indicate
3D of ligand and protein (PDB ID: 2J6M) complex
with distances and Fig 5b represents the 2D
interaction of the complex.

Target identification results predicted that
the molecule possess anti-proliferative that might
be used to inhibit cell proliferation helpful to treat
cancer. Steroid DELTA-isomerize inhibitor target
was identified by PASS online target prediction
The inhibition of the enzyme results prevents
the oxidative conversion of ketosteroids that are
responsible for synthesis of hormonal steroids.
Based on the above two targets identified it was
assumed that it might be effective against cancer.
To identify its effectiveness against cancer
pdCSM-cancer prediction tool was used that
evaluates the structural features against multiple
cell lines. Amongst them the molecule is active in
contradiction of cell line MDA MB 468 (breast)
having a highest value of 5.98. Molecular docking
studies were carried out against three protein
targets 6MS7-antiproliferative, |OHO- Steroid
DELTA-isomerize, 2J6M- breast cancer cell line
MDA MB 468. 6MS7 target showed highest
value among the three of about -7.6 depicting the
molecule is effective against proliferation.
pdCSM-cancer

PdCSM-cancer, which successfully
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predicts compounds to be expected to be effective
against multiple cancer cell lines by using a plot-
based signature representation of a small molecule’s
chemical structure. The results predicted that the
target compound is active against cancer effective
against various cancer cell lines and was found
highest for breast cancer cell lines breast MDA
MB_468. Figure 6 represents the graph illustrating
the activity of the molecule 1,8-cyclopentadiene on
different cell lines.

SHAIK et al., Biomed. & Pharmacol. J, Vol. 18(4), 2985-2999 (2025)

PiscesCSM

A total of 7932 molecules were found to
possess both antagonist and synergistic properties
in the treatment of breast cancer. 2524 molecules
were found to be synergistic and remaining 5410
molecules were antagonistic. Based on mol log p
values the molecules with synergistic effect values
ranged from 12.6058 to -9.9602.the highest value
is with beta-carotene and second was squalene.
Antagonistic value ranged from 10.574 to -8.72.

Fig. 2. (a) indicate 3D of ligand(1,8-Cyclopentadecadiyne) and (b) protein(6MS7) interaction with distances
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Fig. 3. a) Ramchandran plot of (6MS7) b) 2D interaction of ligand and neighboring
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Table 4. Representing molecular docking results of 1,8 cyclopentadiene with various targets
Targets (PDB ID) Distance (A)  Pi-Alkyl Neighbouring aminoacids Docking
interactions score
Antiproliteration 3.69 & 4.29 LEU465; TYR473, LEUA453, -7.6
PDB ID: 6MS7 LYS457 MET463, GLN470
Steroid DELTA- 4.88 TRP A:92 TRP120, LEU125, -6.5
isomerase PDB ID: 10HO LEU99, MET90,
CYS97, VAL91
EGFR Kinase 4.45 PHE A:910 GLN982, ILE9S8]1, -6.5
PDB ID:2J6M ASP807, LYSS806,
PRO937,
TRP ) - - =
A:120
LEU i \
A:l25 L - 1
EQuU
A:1128 TRP
A2
A9 = D
A90
CYS
AQF
R e s =
b)

Fig. 4. a) indicate 3D of ligand and protein (10HO) interaction with distances b) 2D interaction of ligand and
receptor amino acids
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Fig. 5. a) 3D of ligand and protein (2J6M) interaction with distances and b) 2D interaction of ligand and receptor
amino acids
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Anchovixanthin, cis-lutein. Fig. 7 represents the
pic chart with molecules having synergistic and
antagonist molecules.
Toxicity prediction using GUSAR model

The Generally Unrestricted Structure
Activity Relationship (GUSAR) model for acute rat

[ s T ¥ SR R ¥ B = ) B
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CNS SNB_78
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CNS SNB_19
CNS XF_498

Colon DLD_1
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Leukemia RPMI_8226
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Melanoma LOX_IMVI

Breast HS_578T
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toxicity was employed to forecast the LD50 values
for each lead molecule delivered by subcutaneous
(SC), intraperitoneal (IP), oral, and intramuscular
(IV) routes.Fig 8 graph represents acute toxicity
prediction in rats using GUSAR model.
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Fig. 6. Molecule activity 1,8-cyclopentadiene on different cancer cell lines.

SYNERGESTIC,

2524

ANTAGONIST,
5410

Fig. 7. Pie chart showing synergistic and antagonist
molecules

Table 5. GUSAR model with dosage form, LD

The molecule toxicity based on route of
administration was evaluated using GUSAR model
that indicated that the molecule is less toxic and
belongs to IP Class 5, IV Class 3, Oral Class 4,
and SC Class 3. Table 5 represents GUSAR model
dosage form with LD, classification and class of
toxicity prediction in rats.

DISCUSSION

The investigations on the roots of
Saussurea lappa indicated the presence of
various phytochemicals such as alkaloids,
flavonoids, sterols, triterpenoids, and resins, all
of which are associated with various biological
activities and medicinal properties. Some of the

,,» toxicity classification prediction in rats

Route of administration 1P v Oral SC
Class 5 3 4 3
LD50 (mg/kg) 565,100 37,810 1708,000 82,350
LD50 Log10 (mmol/kg) 0,446 -0,728 0,926 -0,390
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GUSAR MODEL OF ACUTE TOXICITY PREDICTION IN
RATS

1
0.5
0
Rat IP LD50 Rat IV LD50 Rat Oral LD50 Rat SC LD50
Log10(mmol/kg) log10(mmol/kg) log10(mmol/kg) log10(mmol/kg)

Oo0-0.5 @051

Fig. 8. Graph representing acute toxicity prediction in rats using GUSAR model

documented biological activities of the constituents
obtained from the GC-MS analysis such as
1,8-Cyclopentadecadiyne, Aromandendrene,
and Bisabolol, include anticancer, anti-
inflammatory and other dermatological activities.
1,8-Cyclopentadecadiyne was particularly
prominent in both the polar and non-polar
extracts, reinforcing its position as the major active
compound of the extracts.

Comparative in silico studies suggest
1,8-Cyclopentadecadiyne also has a potential
inhibitory effect on antiproliferative proteins
(6MS7), Steroid Delta-isomerase (10HO0), and
EGFR kinase (2J6M) which based on expression
analysis in documented databases are associated
with the breast cancer cell line MDA-MB-468.
The strong docking score (-7.6) against 6MS7,
correlating with one of its predicted activities
against breast cancer cell line MDA-MB-468,
further supports these claims and highlights the
potential role of this compound in inhibiting cancer
cell proliferation.

Toxicity prediction using the GUSAR tool
also demonstrated acceptable safety margins with
classification from Class 3-5 for different modes
of administration indicating moderate to low acute
toxicity

This is still an excerpt, and substantiating,
particularly 1, 8-Cyclopentadecadiyne,
demonstrates potential for anticancer agent

formulation, albeit needing in vitro and in vivo
studies to authenticate such claims.

CONCLUSION

This study stresses the possibilities of
Saussurea lappa root extracts as a viable source
of bioactive chemicals with anticancer activity in
breast cancer. Phytochemical analysis verified the
existence of important secondary metabolites with
established medicinal uses, including terpenoids,
alkaloids, flavonoids, and phenolic compounds.
GC-MS profiling revealed a diverse range of
phytoconstituents, several of which have been
previously associated with cytotoxic and anti-
proliferative properties.

Overall, the GC-MS study of the S. lappa
aqueous educe indicates that it contains a variety
of phytoconstituents, with 1,8-cyclopentadecadiene
showing particular interest due to its exceptional
affinity for binding to enzymes linked to cancer
(e.g., proliferation, steroid DELTA-isomerize,
and EGFR) as determined by docking studies
and the PASS evaluation approach. These results
demonstrate the phytochemicals under study’s
considerable promise. 1,8-cyclopentadecadiene
exhibits a significant binding affinity to tumour
proteins through alkyl interactions, according
to molecular docking findings. In light of this,
1,8-cyclopentadecadiene appears to be a viable
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option for future investigation as an anticancer
medication.
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