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Aim: Polycystic ovary syndrome is a prevalent endocrine disorder that arises from hormonal Department of Genetics, Maharshi
imbalance, typically presenting with excessive androgen production, disrupted ovulatory Dayanand University, Rohtak-124001,
cycles, and various metabolic abnormalities. Current pharmacological options often cause Haryana, INDIA.
side effects and show inconsistent efficacy, highlighting the need for safer alternatives. The Email: yadav1964@rediffmail.com
present study aimed to investigate the phytoconstituents of Diplocyclos palmatus (L.) C. Jeffrey ORCID: 0000-0002-3500-6811
methanolic seed extract and evaluate their therapeutic efficacy against Polycystic Ovary
Syndrome in a letrozole-induced rat model. Materials and Methods: Methanolic seed extract Received: 15-06-2026;
of D. palmatus was subjected to phytochemical screening, chromatographic separation, and Revised: 03-07-2026;
structural characterisation using Reverse Phase High-Performance Liquid Chromatography, Accepted: 21-08-2026.
Gas Chromatography-Mass Spectrometry and Nuclear Magnetic Resonance techniques. The
isolated bioactive compounds, quercetin and vanillic acid, were evaluated in a letrozole-induced
rat model of Polycystic Ovary Syndrome to assess their effects on hormonal balance, ovarian
histoarchitecture, and metabolic parameters. Results: Both quercetin and vanillic acid
demonstrated significant therapeutic activity by restoring hormonal balance, improving ovarian
morphology, and normalizing metabolic parameters through modulation of endocrine function
and reduction of oxidative stress. Among the two, quercetin exhibited a more pronounced effect,
indicating superior efficacy in alleviating Polycystic Ovary Syndrome-associated alterations
compared to vanillic acid. Conclusion: The findings validate the traditional use of D. palmatus and
identify its bioactive constituents as effective candidates for Polycystic Ovary Syndrome therapy.
Quercetin and vanillic acid are both found to be promising compounds for the development of
safe, plant-based therapeutics in PCOS management.
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MATERIALS AND METHODS

Plant Collection and Authentication

Plants were collected between September and November 2022
from Jalukari, Chamba, Himachal Pradesh, India (32°33'09.2” N,
76°07'48.7" E). A voucher specimen (Accession No. 14405) was
prepared and authenticated at the Patanjali Research Institute,
Haridwar, Uttarakhand, India, and deposited for future reference.

Chemicals used

Analytical-grade standards and reagents were sourced from
Sigma Aldrich Chemical Pvt. Ltd., India.

Preparation of Plant Extracts

The collected plant material was thoroughly washed, shade-dried,
and powdered. The MSE was prepared using a Soxhlet extraction
method. The extract was concentrated under reduced pressure
at a temperature of 35-45°C using a rotary evaporator and then
stored at 4°C until further analysis."*

Preliminary Phytochemical Screening

The MSE was subjected to qualitative phytochemical tests to
detect alkaloids, flavonoids, tannins, saponins, phenolics, and
terpenoids following standard protocols.'>!¢

Chromatographic Separation and Isolation of
Bioactive Compounds

Column Chromatography (CC)

The crude MSE was separated using silica gel column
chromatography (100-200 mesh size), eluting the column with a
gradient of n-hexane and methanol of increasing polarity (from
90:10 to 70:30, v/v)."”

Thin Layer Chromatography (TLC)

Fractions were screened by TLC on silica gel plates (254 nm
fluorescent indicator). Quercetin and vanillic acid were used as
reference standards. For quercetin, the mobile phase consisted
of distilled water, acetic acid, and methanol (700:300:10), with
bands visualised in an iodine chamber (Rf = 0.585)."® For vanillic
acid, the mobile phase consisted of toluene, ethyl acetate, and
formic acid (5:4:1), with bands visualised under UV light (Rf =
0.762).” The R, value is calculated using the following formula:

Rf = Distance travelled by the solvent front/ Distance travelled
by the compound

Preparative TLC (Prep-TLC)

Fractions of interest were further purified by preparative TLC on
silica gel GF,s4—coated TLC plates (20 x 20 cm, 2.5 mm thickness).
Developed bands were visualised, scraped, and extracted with
volatile solvents by centrifugation.
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Preparative RP-HPLC

Quantitative analysis was conducted using an Agilent 1260
Infinity RP-HPLC system equipped with a Diode Array
Detector (DAD). Calibration curves for quercetin and vanillic
acid were established in the concentration range of 0.10-25 pug/
mL, with a correlation coefficient (R*) greater than 0.99. Seed
extract at a concentration of 10 mg/mL was filtered through a
0.22 pm membrane before injection. Quercetin was analysed
using a solvent mixture of acetonitrile and 0.3% trichloroacetic
acid (50:50, v/v) at a flow rate of 0.9 mL/min, with detection
monitored at a wavelength of 254 nm over a run time of 13 min.”
Analysis of vanillic acid was carried out using a reverse-phase
C18 (ODS) preparative column with a mobile phase consisting
of water (69.3%), methanol (29.7%), and acetic acid (1.0%) (v/v),
corresponding to a ratio of 700:300:10 (v/v/v) at a flow rate of 1.0
mL/min, with detection monitored at 260 nm over a run time of
14 min.*' Method validation was carried out according to ICH
Q2(R!) guidelines.

Structural Characterisation of Isolated Compounds
GC-MS

Metabolite profiling of the seed extract was performed using
a BRUKER SCION GC-MS system equipped with an Rtx®-5
capillary column (30 m x 0.25 mm, with a 0.25 um film
thickness). The oven temperature was programmed to increase
from 75°C (held for 5 min) to 320°C at a rate of 7-8°C per minute.
Helium served as the carrier gas at a flow rate of 0.99 mL/min.*
Compounds were identified by comparing their fragmentation
patterns with those in the NIST library database.

NMR Spectroscopy

Structural characterisation of quercetin and vanillic acid was
carried out using a Bruker AVANCE-III 400 MHz FT-NMR
spectrometer. The isolated compounds (10 mg each) were
dissolved in 0.6 mL of DMSO-ds, and one-dimensional ("H and
BC) NMR spectra were recorded at 25 + 0.1°C. Chemical shifts
from both spectra, along with coupling constants obtained from
'"H NMR, confirmed the structural identities of quercetin and
vanillic acid.

Experimental Animals

The study protocol was approved by the Institutional Animal
Ethical Committee (IAEC/2023/46-60, dated 02/03/2023) in
accordance with CPCSEA (Committee for the Purpose of Control
and Supervision of Experiments on Animals) guidelines. Female
Wistar rats (150-180 g) were obtained from the Disease-Free
Animal House, Lala Lajpat Rai University of Veterinary and
Animal Sciences, Hisar, India. Animals were housed at Maharshi
Dayanand University, Rohtak, India, under controlled conditions
(25 £ 2°C, 50-60% humidity, 12 hr light/dark cycle) with free
access to food and water.
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PCOS Induction and Treatment Protocol

Fifteen rats were randomly divided into a negative control group
(n=3) and a PCOS induction group (n=12). The use of n=3
animals per group was based on ethical, logistical, and scientific
considerations. PCOS induction in rats produces consistent and
reproducible endocrine and histopathological alterations, as
established in previous studies, allowing meaningful assessment
of treatment effects even with a small sample size. Limiting the
number of animals aligns with the 3Rs principle (Replacement,
Reduction, and Refinement) in animal research, minimising
animal use while still generating statistically significant
outcomes. Moreover, each animal served as a biological replicate
with multiple endpoints measured (hormonal, oxidative stress,
and histopathological parameters), enhancing the robustness of
the dataset. Despite the small sample size, clear and consistent
trends were observed across all measured variables, supporting
the validity of the conclusions. PCOS was induced by oral
administration of letrozole (1 mg/kg/day)* for 21 days, while
controls received 0.5% Carboxymethyl Cellulose (CMC). Estrous
cycle disruption, confirmed by a persistent diestrus phase in
vaginal cytology, indicated successful induction.

Post-induction, the PCOS group was subdivided into four groups:
(i) PCOS control, (ii) metformin (500 mg/kg),** (iii) quercetin
(30 mg/kg),” and (iv) vanillic acid (30 mg/kg).* Body weight and
estrous cycle progression were monitored throughout treatment.

Biochemical and Hormonal Assays

At the end of treatment, blood samples were collected via direct
cardiac puncture and the separated serum was later analysed
for major reproductive hormones using respective ELISA
kits. oxidative stress markers SOD (Superoxide Dismutase),”
catalase,” and GSH* (reduced glutathione) were analysed in liver
tissue homogenates.

Histological Examination

Ovaries were removed, fixed in 10% formalin, dehydrated, and
embedded in paraffin. Staining of sections (5 pm thickness) was
done using H and E (haematoxylin and eosin) stain and examined
microscopically for follicular development, cyst formation, and
corpus luteum.

Statistical Analysis

Data were expressed as mean + Standard Deviation (SD). Statistical
comparisons were performed using Student’s ¢-test, ANOVA, and
the Duncan post hoc test, as implemented in GraphPad (Version
3), with p<0.05 considered statistically significant.

RESULTS

Phytochemical Screening

Preliminary qualitative phytochemical analysis of MSE of
Diplocyclos palmatus revealed the presence of tannins, proteins,
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flavonoids, phenols, cardiac glycosides, steroids, saponins,
alkaloids. These
indicate that the extract is rich in diverse bioactive constituents,
particularly polyphenols and flavonoids, which may contribute to
its pharmacological potential.

diterpenoids, triterpenoids, and results

Separation and Identification of Bioactive
Compounds

Column Chromatography (CC)

Column chromatography of the MSE yielded approximately 27
fractions (2 mL each) collected sequentially.

TLC

TLC analysis revealed that some fractions showed distinct
separation when developed using a solvent system consisting
of distilled water (69.3%), acetic acid (29.7%), and methanol
(1.0%) (v/v) on silica gel GF,s4 plates, showed bands with Rf
values comparable to those of the quercetin standard (R, =0.585)
when visualised in an iodine chamber, confirming the presence
of quercetin. While some fractions showed improved separation
when developed in a solvent system consisting of toluene (50%),
ethyl acetate (40%), and formic acid (10%) (v/v) on silica gel
GFas4 TLC plates exhibited bands with R, values similar to the
vanillic acid standard (R, = 0.762) under UV light, indicating the
presence of vanillic acid.

Prep-TLC

Preparative TLC enabled the isolation of target compounds from
the extract. After development, distinct bands corresponding
to quercetin and vanillic acid were identified and marked. The
desired bands were carefully scraped, and silica was separated
by centrifugation in a volatile solvent. The supernatant obtained
contained the purified compounds, while the silica settled as a
pellet, confirming the successful recovery of quercetin- and
vanillic acid-enriched fractions.

RP-HPLC Quantification of Bioactive Compounds

The developed RP-HPLC method was validated for linearity,
specificity, sensitivity, accuracy, precision, and robustness.
Calibration curves for quercetin and vanillic acid showed good
linearity over 0.10-25 ug/mL with R? values of 0.994 and 0.997,
respectively. Sharp, well-resolved peaks confirmed specificity,
with no interference from other phytoconstituents. LOD and
LOQ were 0.184 + 0.6 and 0.723 £ 0.9 ug/mL for quercetin,
and 0.171 = 0.2 and 0.732 + 0.5 pg/mL for vanillic acid,
demonstrating high sensitivity. Recovery ranged from 99.53-
99.90% for quercetin and 99.40-99.91% for vanillic acid, while
%RSD for intra- and inter-day precision was <0.20%, confirming
repeatability. Robustness testing showed no significant changes
under minor variations in flow rate, temperature, pH, or
wavelength. Quantitative analysis of MSE revealed quercetin at
2.643 min (peak area 24,424; 3.34% of extract) and vanillic acid
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at 6.258 min (peak area 3,283; 2.31% of extract). Chromatograms
are shown in Figure la-1d.

GC-MS Analysis

GC-MS profiling of MSE revealed the presence of multiple
phytoconstituents with potential bioactivity. The GC-MS
chromatogram of the SME is presented in Figure. 2. Notably, key
identified compounds included quercetin (Rt 20.109 min, peak
area 1.30 x 105, Mol. Wt. 302) and vanillic acid (Rt 24.16 min,
peak area 2.13 x 10°, Mol. Wt. 168). Other major components
detected were chlorogenic acid, 9,12,15-octadecatrienoic acid,
4,7,10-hexadecatrienoic
10,12-tricosadiynoic acid, pregnenolone acetate, arachidonic
acid, and formic acid. The presence of these polyphenols, fatty
acids, and steroids suggests a rich chemical profile that may
contribute to the observed pharmacological activities of the
extract.

acid, 7,10,13-eicosatrienoic  acid,

NMR Spectroscopy

The '"H NMR spectrum (400 MHz, DMSO-ds) of quercetin
(3,3',4',5,7-pentahydroxyflavone, CysH;00;) showed hydroxyl
protons at § 12.46 (5-OH), 10.75 (7-OH), 9.57 (3'-OH), 9.34 (4'-
OH), and 9.26 (3-OH), while aromatic B-ring protons resonated
at§7.65(d, ] =2 Hz, H-2"),7.53 (dd, ] = 8, 2 Hz, H-6"), and 6.87
(d, ] = 8 Hz, H-5'), and A-ring protons appeared at § 6.41 (d, ] =
2 Hz, H-8) and 6.18 (d, ] = 2 Hz, H-6) (Figure 3a). The "*C NMR
spectrum (100 MHz, DMSO-ds) exhibited a carbonyl at § 176.0
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(C-4), oxygenated aromatics at § 164.3 (C-7), 161.1 (C-5), 156.5
(C-9/C-2), 148.1 (C-4'), 145.4 (C-3’), and 147.25 (C-3), with
additional signals at 6 136.1 (C-6"), 122.4 (C-1"), 120.4 (C-2'),
115.7 (C-5"), 115.4 (C-10), 103.4 (C-8), and 97.9 (C-6) (Figure
3b). Vanillic acid (4-hydroxy-3-methoxybenzoic acid, CsHsO4)
'H NMR displayed a phenolic OH at § 9.9, aromatic protons at
8 7.36 (d, ] = 2 Hz, H-6), 7.04 (d, ] = 8 Hz, H-5), 6.89 (dd, ] =
8, 2 Hz, H-2), and a methoxy singlet at 6 3.79 (-OCHs) (Figure
3¢), while "*C NMR showed a carboxyl carbon at § 167 (C-1),
oxygenated aromatics at § 148 (C-4) and 146 (C-3), aromatic CHs
at § 123-126 (C-2, C-5, C-6), additional quaternary carbons at §
114-120, and the methoxy carbon at § 55 (Figure 3d). These NMR
data confirm the structural integrity and identity of quercetin and

vanillic acid, consistent with the literature.?*3°

In vivo Efficacy in PCOS Rat Model

Modulation of Reproductive Hormones Following
Treatment in PCOS Rats

PCOS induction elevated serum LH, FSH, and testosterone, while
decreasing estrogen and progesterone compared to the negative
control (healthy, non-PCOS rats). Treatment significantly
modulated these hormonal disturbances. Metformin showed
the strongest effects, reducing LH (p=0.003) and testosterone
(p=0.0001) and increasing FSH (p=0.006), estrogen (p=0.0001),
and progesterone (p=0.008). Quercetin also produced marked
improvements: LH (p=0.004), testosterone (p=0.0004), FSH

Figure 1: RP-HPLC chromatograms illustrating (a) Quercetin standard, (b) MSE with the corresponding quercetin peak, (c) Vanillic acid standard, and (d) MSE
with the corresponding vanillic acid peak.
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(p=0.04), estrogen (p=0.0001), and progesterone (p=0.009).
Vanillic acid induced moderate yet significant changes: LH
(p=0.006), testosterone (p=0.0005), FSH (p=0.05), estrogen
(p=0.0003), and progesterone (p=0.01). Overall, metformin was
most effective, followed closely by quercetin, with vanillic acid
showing milder responses (Table 1).

Oxidative Stress Parameters

Oxidative stress analysis revealed a marked reduction in
antioxidant markers SOD, GSH, and catalase in the liver tissues
of all PCOS-induced groups compared to the negative control
(The negative control group comprised healthy, non-PCOS-
induced rats maintained under normal conditions, serving as the
baseline for physiological antioxidant enzyme levels). Treatment
with metformin and the bioactive compounds significantly
restored these antioxidant enzyme activities compared to the
PCOS control group. In the metformin group, SOD, GSH, and
catalase levels improved with p values of 0.002, 0.003, and 0.005,
respectively. Quercetin also demonstrated strong antioxidant
activity, significantly increasing SOD (p=0.009), GSH (p=0.0001),
and catalase (p=0.001). The vanillic acid-treated group showed
notable improvements, with SOD (p=0.01), GSH (p=0.0001),
and catalase (p=0.0001). Among the treatments, metformin
produced the strongest overall effects across all markers, while
the bioactive compounds exhibited a dose-dependent response,
with Quercetin being more effective than vanillic acid (Table 2).

Effect of Treatment on Ovarian Histopathology in
Adult Female Rats

Histological analysis of ovarian tissue displayed significant
variations among the different experimental groups. The negative
control group showed a typical ovarian structure, including
primary, secondary, and Graafian Follicles (GF), along with
a properly developed Corpus Luteum (CL), (Figure 4a). In
contrast, the PCOS control group displayed characteristic PCOS
features, including multiple Cystic Follicles (CF) and disrupted
ovarian structure (Figure 4b). Following 21 days of treatment,
the metformin group showed restoration of normal ovarian
architecture with healthy follicles and CL (Figure 4c). In a similar
way, treatments with Quercetin and vanillic acid led to recovery,
as demonstrated by the lack of cystic follicles and the presence of
healthy follicles and CL (Figure 4d and 4e, respectively).

DISCUSSION

The present study demonstrated that the Methanolic Seed Extract
(MSE) of Diplocyclos palmatus is rich in diverse phytochemicals,
including tannins, flavonoids, phenols, saponins, alkaloids,
terpenoids, and cardiac glycosides, many of which possess
documentedpharmacologicalactivities.****Highlevelsofquercetin
(3.34%) and vanillic acid (2.31%) were confirmed by RP-HPLC,
TLC, GC-MS, and NMR analyses, consistent with previous
reports on cucurbitaceous plants.”** Quercetin is well recognised
for its antioxidative, anti-inflammatory, and hormone-regulatory
effects, while vanillic acid exhibits antioxidant, anti-glycation,

Table 1: Effects of 21-day treatment on hormonal levels as measured in serum samples: Testosterone, FSH, LH, Progesterone, and Estrogen.

Experimental Groups Testosterone (ng/ FSH (mlU/mL) LH Progesterone (ng/  Estrogen (pg/
mL) (ng/mL) mL) mL)

Negative control 0.58 £ 0.04* 4.42 +0.02* 2.9 +0.8* 7.3+£0.1* 49.25 + 1.0*

PCOS control 1.56 + 0.1* 4.27 +0.01* 12.96 + 0.4*  2.73+£0.1* 10.89 + 0.08*

Metformin 0.6 + 0.07*+ 4.39 £ 0.01* 5.06 + 0.5t  7.46 £ 0.8*" 47.46 + 1.05**

Vanillic acid 0.59 + 0.04*F 4.51 +0.03* 3.93£0.15*t 7.28 £ 0.08** 48.24 + 0.96**

Quercetin 0.7 £ 0.02*+ 4.39 + 0.03** 4.66 + 0.35*t 7.53 + 0.05** 40.99 + 0.51**

* Data expressed as Mean + SEM (n=3). Treatment with Metformin, Vanillic acid and Quercetin resulted in a significant (p<0.05) reduction in testosterone and LH,
along with a significant (p<0.05) increase in FSH, progesterone and estrogen compared to the PCOS control group. 1 Indicates a significant decrease, and # indicates a

significant increase relative to the PCOS control group.

Table 2: Effects of 21-day treatment on oxidative stress markers: Super Oxide Dismutase (SOD), Glutathione (GSH) and catalase.

Experimental Groups

SOD
Negative control 12.23 + 1.11*
PCOS Control 5.47 £ 1.2%
Metformin 10.96 + 0.5**
Vanillic acid 12.43 + 0.10**
Quercetin 12.85 + 0.23**

Average U/mg Protein (Liver Tissue Homogenate)

GSH Catalase
124.46 + 0.04* 3.54 + 0.3
35.50 + 0.03* 1.70 + 0.02*
106.31 + 0.08** 3.49 + 0.3*
82.68 + 0.003** 2.90 £ 0.07**
95.76 + 0.004** 3.04 £ 0.09**

* Data presented as Mean + SEM (n=3). Treatment with Metformin, Vanillic acid and Quercetin resulted in a significant increase in antioxidant marker levels compared
with the PCOS control group (p<0.05). # denotes a significant increase relative to the PCOS control group.
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Figure 2: GC-MS chromatogram of the MSE showing the presence of key bioactive compounds, including
quercetin (Rt 20.109 min) and vanillic acid (Rt 24.262 min).
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Figure 3: NMR spectra of quercetin and vanillic acid: (a) 'H NMR spectrum of quercetin (400 MHz, DMSO-ds) showing characteristic proton signals of the
flavonoid structure; (b) ®C NMR spectrum of quercetin (100 MHz, DMSO-d,) displaying characteristic carbon resonances confirming its flavonoid framework; (c)
"H NMR spectrum of vanillic acid (400 MHz, DMSO-ds) showing characteristic proton signals corresponding to a 1,2,4-trisubstituted aromatic ring system; (d) *C
NMR spectrum of vanillic acid (100 MHz, DMSO-ds) confirming the presence of aromatic, carboxyl, and methoxy carbons consistent with its chemical structure.

and anti-inflammatory properties.””* In the PCOS rat model,
induction resulted in elevated LH, FSH, and testosterone levels,
along with reduced estrogen and progesterone, consistent with
established PCOS pathology.*** Metformin treatment effectively
validating the

restored hormonal balance, experimental

model.”® Quercetin produced comparable therapeutic effects
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by normalising gonadotropins, reducing androgen levels,
and improving estrogen and progesterone concentrations,

432 Vanillic acid also improved the

corroborating earlier studies.
hormonal profile, though its efficacy was comparatively moderate
32, Both compounds significantly ameliorated oxidative stress by

restoring endogenous antioxidant enzymes such as SOD, GSH,
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Figure 4: Histopathological sections of rat ovaries (H&E stain; scale bar = 200 um). (a) Negative control showing normal ovarian architecture

with corpora lutea (CL) and growing follicles (GF). (b) PCOS control exhibiting multiple large cystic follicles (CF) and absence of CL. (c) The

metformin-treated group showed restoration of ovarian morphology with CL and GF. (d) Quercetin-treated group demonstrating normal follicular

development with CL and GF. (e) Vanillic acid-treated group showing reduced cystic follicles with the presence of CL and GF. Treated groups
exhibited a marked reduction in cystic follicles compared to the PCOS control.

and catalase, supporting previous reports highlighting the role
of polyphenols in combating oxidative damage associated with
PCOS.#* Histopathological evaluation further confirmed
recovery of ovarian architecture, with reduced cystic follicles
and improved folliculogenesis in treated groups, particularly
with quercetin.* Despite these promising findings, the study has
certain limitations. The evaluation was restricted to a single-dose
regimen and short-term treatment duration, which may not
fully capture dose-dependent or long-term therapeutic effects.
Additionally, molecular mechanisms underlying the observed
endocrine and antioxidant effects were not explored, limiting
mechanistic interpretation. Furthermore, the findings are based
on an animal model, and direct extrapolation to human PCOS
requires cautious interpretation. Future investigations should
therefore focus on dose-response studies, molecular pathway
elucidation, gene and protein expression analyses related to
steroidogenesis, oxidative stress, and inflammation, as well as
long-term safety and toxicity profiling. Clinical studies are also
warranted to validate the translational potential of D. palmatus-
derived bioactive compounds for PCOS management.

LIMITATIONS AND FUTURE PROSPECTS

The major limitations of this study include the use of a single-dose
treatment, lack of mechanistic molecular investigations, and
reliance on an animal model. Future research should emphasize

S$1550

dose optimization, mechanistic pathway studies, long-term safety
evaluation, and clinical validation to comprehensively establish
the therapeutic potential of Diplocyclos palmatus—derived

bioactive compounds in the management of PCOS.

CONCLUSION

This study demonstrates that the methanolic seed extract of
Diplocyclos palmatus is rich in bioactive phytoconstituents,
with quercetin and vanillic acid identified as major components
through and
The validated RP-HPLC method confirmed their reliable

quantification in the extract. In a PCOS-induced rat model,

chromatographic spectroscopic  analyses.

both compounds significantly improved hormonal imbalance,
enhanced antioxidant defence, and restored normal ovarian
architecture. Quercetin exhibited therapeutic efficacy comparable
to metformin, while vanillic acid showed moderate yet consistent
benefits, supporting the ethnopharmacological relevance of D.
palmatus as a potential source of safer plant-based interventions
for PCOS.
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GSH: Glutathione; SD: Standard Deviation; ANOVA: Analysis
of Variance; Rf: Retardation Factor; LOD: Limit of Detection;
LOQ: Limit of Quantification; Mol. Wt: Molecular Weight; Rt:
Retention Time; CL: Corpus Luteum; CF: Cystic Follicle; GF:
Graffian Follicle.
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SUMMARY

This study investigates the bioactive composition and anti-PCOS
potential of Diplocyclos palmatus Methanolic Seed Extract (MSE).
The methanolic extract was prepared via Soxhlet extraction and
subjected to phytochemical screening, revealing flavonoids,
phenolics, tannins, and saponins. Chromatographic separation
(CC, TLC, Prep-TLC) and RP-HPLC identified and quantified
quercetin (3.34%) and vanillic acid (2.31%) as major constituents.
Structural confirmation was achieved using GC-MS and 'H/**C
NMR analyses. In a letrozole-induced PCOS rat model, treatment
with quercetin (30 mg/kg), vanillic acid (30 mg/kg), or metformin
(500 mg/kg) for 21 days significantly restored hormonal balance
(reduced LH, testosterone; increased FSH, estrogen, progesterone;
p<0.05) and improved antioxidant markers (SOD, GSH, catalase).
Histopathology showed normalisation of ovarian architecture
with healthy follicles and corpus luteum. The findings suggest
Diplocyclos palmatus is a rich source of polyphenolic bioactive
compounds with potent hormone-regulating and antioxidant
effects. Quercetin exhibited efficacy comparable to metformin,
indicating its potential as a natural therapeutic agent for PCOS
management.
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