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Abstract

Aims: The biogenic synthesis and characterisation of gold nanoparticles (AuNPs) made from the aqueous extract of Fagonia 
arabica plant were investigated in this work, as well as their antioxidant, anti-inflammatory, and neuroprotective potential. 
Materials and Methods: The dried plant material underwent successive solvent extraction. The resulting crude extracts 
were subjected to standard phytochemical analyses, and the aqueous extract was further subjected to quantitative analysis 
for total phenols and flavonoids. The synthesized AuNPs were characterized using Fourier Transform Infrared Spectroscopy, 
ultraviolet-visible, X-ray diffraction, energy-dispersive X-ray (EDX), prostate-specific antigen, scanning electron microscopy, 
and zeta potential analysis. The in vitro anti-inflammatory activity was assessed using cyclooxygenase-2 (COX-2) inhibition 
and protein denaturation assays. Whereas the 2,2-Diphenyl-1-picrylhydrazyl (DPPH) assay was employed to determine the 
antioxidant activity. Cytotoxicity was tested on the L929 cell line, whereas the in vitro neuroprotection assessment was 
done on the SK-N-SH cell line. The data were provided as mean ± standard error of the mean, and a statistical analysis 
was performed by a two-tailed unpaired t-test. Results: The phytochemical analysis of the extracts identified flavonoids, 
alkaloids, and phenols. The aqueous extract’s total phenol and flavonoid content was found to be 2450.35 µg gallic acid 
equivalent/g and 1980.29 µg quercetin equivalent (QE)/g, respectively. The AuNPs were successfully characterized 
using various techniques, confirming their stability and optimal characteristics. The AuNPs showed crystalline nature, an 
average size of 111.4 nm, and a zeta potential value of −2.1 mV. The EDX analysis confirmed the presence of gold with an 
atomic weight of 27.5%. In vitro assays showed potent anti-inflammatory activity by protein denaturation (IC50 118.65 µg/
mL), COX-2 inhibition (IC50 109.67 µg/mL); antioxidant activity confirmed by DPPH scavenging assay (IC50 115.01 µg/
mL). Furthermore, the AuNPs exhibited minimal toxicity on normal L929 cell lines (IC50 246.57 µg/mL), indicating good 
biocompatibility. Notably, the AuNPs showed significant (P < 0.001) neuroprotective activity against trimethyltin-induced 
neurotoxicity in SK-N-SH neuroblastoma cells with cell viability of 78.53% at a 50 µg/mL dose, compared to cisplatin (cell 
viability 13.35%). Conclusion: These findings suggest that F. arabica-synthesized AuNPs hold promise for neuroprotective 
applications, potentially offering new therapeutic 
avenues for neurodegenerative disorders. Future 
studies may investigate the mechanisms underlying 
the neuroprotective potential and assess the clinical 
usefulness of these nanoparticles in relevant 
in vivo models.
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INTRODUCTION

Dementia is a generic word that denotes a substantial 
deterioration in cognitive function that disrupts an 
individual’s daily activities. The most common kind 

of dementia, affecting at least two-thirds of dementia cases 
in those 65 and older, is Alzheimer’s disease (AD). The 
neurodegenerative disease AD is typified by a slow onset 
and a steady decline in cognitive and behavioral functioning. 
Memory, comprehension, speaking, focus, reasoning, and 
judgment are all included in these functions.[1] More than 55 
million individuals globally experience dementia, with AD 
accounting for 60–70% of these cases.[2]

The economic burden is equally staggering, with current costs 
estimated at 412 billion US$ annually in the U.S., expected to 
surpass $1 trillion by mid-century.[3] Despite the availability 
of several marketed drugs, including acetylcholinesterase 
inhibitors (donepezil) and N-methyl-D-aspartate (NMDA) 
receptor antagonists (memantine), these treatments offer 
only symptomatic relief but do not alter the underlying 
cause.[3] The currently available therapeutic choices for AD 
exhibit poor efficacy and limitations, emphasizing immediate 
attention toward developing novel pharmaceuticals for AD.[4]

In recent years, plant-derived phytochemicals have gained 
significant recognition for their therapeutic benefits and 
potential health advantages. Their strong antioxidant and anti-
inflammatory properties are vital for counteracting the harmful 
effects of free radicals, oxidative stress, and inflammation 
on neurons.[5] Another promising avenue involves the use 
of nanoparticles in the management of neurodegenerative 
disorders. Green-synthesized nanoparticles have emerged 
as promising alternatives in the management of brain 
disorders.[6] Among these, gold nanoparticles (AuNPs) have 
gained significant attention due to their special ability to cross 
the Blood-brain barrier (BBB) and their potential to enhance 
drug concentrations in the brain, making them a valuable tool 
in the treatment of neurological conditions.[7]

This research concentrates on the synthesis of AuNPs using 
aqueous extract of Fagonia arabica, a plant known for 
its medicinal properties. F. arabica is highly regarded in 
Indian folk medicine for its numerous medical benefits. It 
possesses antioxidant, anti-inflammatory, neuroprotective, 
and anticancer potential.[8] It is rich in phytocompounds 
such as flavonoids, triterpenoidal glycosides, and saponins, 
which significantly boost its antioxidant capacity, making it a 
valuable natural remedy.[9]

This study is the first to investigate the synthesis of 
AuNPs using F. arabica plant extract and harness its anti-
inflammatory, antioxidant, and neuroprotective potential in 
SK-N-SH neuroblastoma cells. By exploring the therapeutic 
benefits of F. arabica gold nanoparticles (F. arabica-
AuNPs), this study aims the advance therapeutic options for 
neurodegenerative disorders, addressing the limitations of 

current therapies and overcoming the hurdles of successful 
administration of drug delivery to the brain.

MATERIALS AND METHODS

Chemicals and consumables

We purchased gold chloride (AuCl3) from Sigma-Aldrich, 
USA. The remaining chemicals were of analytical quality 
and acquired from Hi-media Chemicals, India.

Collection and extraction of plant material

Whole plants of F. arabica were collected from the 
Najran University Campus in Najran, Saudi Arabia, and 
authenticated by Prof. Mohamed A. A. Orabi (Department 
of Pharmacognosy) using a herbarium specimen (Fag. 
1503–2021). The plant material was thoroughly washed with 
distilled water, shade-dried at room temperature, and ground 
into coarse powder (mesh size 30). The powdered sample 
was stored at −20°C in sealed containers for future use. For 
extraction, the soxhlet extraction technique was employed 
using successive solvents – hexane, ethyl acetate, ethanol, 
and distilled water. For the Soxhlet extraction, solvent ratio 
of 1:10 was selected and each solvent was subjected to 12 
to 24 h of extraction. Using a rotary vacuum evaporator, the 
extracts were subsequently concentrated and stored at -20 for 
further experimental applications.[10]

Phytochemical analysis and quantification

The crude solvent extracts of F. arabica were qualitatively 
analyzed for various phytochemical constituents using the 
methodology previously described.[11] Gallic acid (GA) 
calibration curves were created ranging between 20 and 
100 µg/mL. The GA equivalents (GAEs), which are measured 
as milligrams (mg) of GAE/g of dry weight, were used to 
standardize the extract’s phenolic contents.[12] Similarly, the 
concentration of total flavonoids was measured using the 
aluminum chloride procedure.[13]

Synthesis of F. arabica-AuNPs

A preliminary pilot experiment involved the combination of  
1 mL of a 1% (1 g/100 mL) aqueous extract of F. arabica with 
10 mL of a 10 mM gold chloride solution. The reaction was 
carried out in the dark for 4 h, during which a color change 
from colorless to dark purple was observed. Subsequently, bulk 
synthesis of F. arabica-AuNPs was done as per the same ratio, 
mixing 40 mL of the F. arabica aqueous extract with 400 mL 
of gold chloride solution. The F. arabica-AuNPs were isolated 
by continuous centrifugation (3–4 cycles) at 10,000 rpm and 
15°C. The supernatant was discarded, and the subsequent 
pellets were washed with deionized water and dried.[14] The 
powdered F. arabica -AuNPs were then stored for future use.
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Characterization of F. arabica-AuNPs

The AuNPs underwent various testing methods, including 
ultraviolet (UV), prostate-specific antigen (PSA), scanning 
electron microscopy (SEM), Fourier Transform Infrared 
Spectroscopy (FTIR), EDX, X-ray diffraction (XRD), and 
zeta potential analysis.

UV-visible (UV-vis) spectrophotometry

The gold ion reduction in the colloidal solution was verified 
and examined using UV-vis spectroscopy. A quartz cuvette 
containing a 1 mL aliquot sample was used for UV-vis 
scanning at a wavelength between 200 and 700 nm. The 
reference was distilled water, and the blank was 1 mM 
HAuCl2. To perform the measurements, a Shimadzu UV-1800 
spectrophotometer was used.[15]

XRD analysis

The Shimadzu XRD-6000/6100 model was used for XRD 
analysis to identify the crystalline structure, size, phase 
nature, and lattice parameters of the AuNPs. Cu-Kα radiation 
with a scattering 2θ range of 20°–80° was used.[16]

Zeta potential and PSA

The Zetasizer Nano ZS device (HORIBA SZ-100) was used 
to measure the particle size and zeta potential of the F. arabica 
AuNPs. Two milligrams of F. arabica AuNPs were dissolved 
in 2 mL of distilled water for 5 min. The Zetasizer electrode 
was then loaded with 0.5 mL of the sample using ultrasound, 
which was examined in a 50–800 nm range.[17]

SEM and EDX analysis

The nature, size, shape, and surface area of the AuNPs were 
measured using a SEM (JEOL model number JSM-IT500L). 
High-resolution SEM imaging enables particle imaging, 
whereas EDX determines the elemental and chemical 
characteristics. SEM-EDX can provide information about the 
material’s exterior morphological properties, composition, 
chemical makeup, and orientation. Following dehydration, 
the samples were analyzed with an electron beam, allowing 
AuNPs’ size and image data to be determined.[18]

FTIR analysis

The potassium bromide pelleting method was used to obtain the 
FTIR spectra, which were recorded in the wavelength range of 
4000–400 cm−1 at a 1:100 ratio (Model: NICOLET 6700).[19]

In vitro biological activity of F. arabica-AuNPs

Protein denaturation assay

The protein denaturation method was used to assess F. arabica-
AuNPs’ anti-inflammatory capabilities and compared with 
the standard was aspirin.[20] Two milliliters of bovine serum 
albumin were used in the experiment, incubated at 37 ± 1°C 

for 15 min. Phosphate-buffered saline (2.8 mL, pH 6.4) and 
2 mL of the test sample (AuNPs) or standard (50–250 µg/mL) 
made up the reaction mixture. The mixture was then incubated 
at 70°C to initiate denaturation of proteins. With distilled 
water serving as the blank, absorbance measurements were 
made at 660 nm. To ascertain the effectiveness, the IC50 values 
and protein denaturation inhibition (%) were computed.

In vitro COX-2 inhibition assay

The COX Inhibitor Screening Assay Kit from Cayman 
Chemical, MI, USA, was used to assess the cyclooxygenase 
inhibitory capability of F. arabica-AuNPs as per the 
previously described procedure. The effectiveness of the 
compound was assessed by determining the concentration 
that resulted in 50% enzyme inhibition (IC50).

[21]

In vitro antioxidant DPPH assay

Using a slightly altered protocol from earlier research, the 
antioxidant capacity of F. arabica-AuNPs was assessed 
and compared with ascorbic acid standard.[22] Different 
concentrations of AuNPs and the standard (50–250 µg/mL) 
were combined with 1 mL of a 0.2 mM DPPH solution. After 
the mixture was allowed to sit at room temperature in a dark 
place for 30 min, its absorbance was recorded at 517 nm.

In vitro toxicity of F. arabica-AuNPs in non-
cancerous fibroblast cell line L929

The standard colorimetric 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT) assay was utilized to assess 
the impact of AuNPs on the viability of the normal fibroblast 
cell line L929, following the method described previously.[23] 
The dose-response curves were used to calculate the IC50 values.

In vitro neuroprotective activity F. arabica-AuNPs 
in SK-S-NH cell lines

The neuroprotective activity of F. arabica-AuNPs was 
determined using SK-S-NH neuroblastoma cell lines and the 
MTT pre-treatment method as described previously.[24]

Statistical analysis

An independent Student’s t-test was employed to evaluate 
statistical differences between groups. It was determined that 
a P < 0.05 was statistically significant.

RESULTS AND DISCUSSION

Phytochemical analysis of F. arabica

The results demonstrated that the phytochemicals vary 
in each solvent extract, which could be attributed to 



Shaikh, et al.: Neuroprotective potential of F. arabica gold nanoparticles

Asian Journal of Pharmaceutics • Jul-Sep 2025 • 19 (3) | 1432

polarity differences. Hexane and ethyl acetate extracts 
primarily contained lipids and oils, whereas ethanol and 
aqueous extracts contained alkaloids, terpenoids, phenols, 
and flavonoids.

Quantification of total phenols and flavonoids

Based on the qualitative results, the ethanol and aqueous 
extracts of F. arabica were quantified using standard 
procedures for total phenols and flavonoids. The standard 
curve calibration was used to quantify the total phenol and 
flavonoid concentration. The aqueous extract had more 
content of total phenol (2450.35 µg GAE/g of dry weight) 
and flavonoids (1980.29 µg QE/g dry weight) than the 
ethanol extract (1450.65 µg GAE/g and 987.30 µg QE/g, 
respectively). Hence, as per the quantitative results, the 
aqueous extract was selected for the synthesis of AuNPs.

Biogenic synthesis of AuNPs

The F. arabica aqueous extract served as both a capping 
and reducing agent in the synthesis of AuNPs through the 
phytoreduction method, with 10 mM of gold chloride used as 
precursor solution. It reduced the gold chloride into AuNPs 
by changing the colorless solution to a dark purple color. 

The synthesis of AuNPs using phytochemicals as reducing 
agents is an area of significant interest due to its potential 
applications in various fields, including medicine, catalysis, 
and electronics.[25]

Characterization of nanoparticles

UV-vis spectral analysis of AuNPs

The UV-vis spectra are shown in Figure 1, with a prominent 
peak at 540 nm caused by surface plasmon resonance. 
It is evident from the emergence of a peak in the visible 
range (500–600 nm) that the aqueous extract of F. arabica 
significantly reduced the gold ions to AuNPs.

FTIR analysis

FTIR spectroscopy was employed to characterize the surface 
chemistry of F. arabica-derived AuNPs, revealing key 
functional groups involved in nanoparticle stabilization. The 
spectrum exhibited prominent peaks at 3339.29, 2126.57, 
1632.49, 1389.21, 1238.19, and 1074.18 cm−1, indicating 
the presence of various organic moieties. The broad peak 
at 3339.29 cm−1 corresponds to O–H stretching vibrations, 
likely from hydroxyl groups or adsorbed water molecules. 
The 2126.57 cm−1 peak suggests C≡C or C≡N stretching, 
indicative of alkyne or nitrile groups possibly originating 
from capping ligands. The 1632.49 cm−1 peak is attributed 
to N–H bending or C=O stretching, pointing to amines or 
amides, which may reflect biomolecular interactions. Peaks 
at 1389.21 cm−1 and 1238.19 cm−1 denote C–H bending and 
C–O stretching, respectively, suggesting the presence of alkyl 
chains, carboxylates, alcohols, or ethers. The 1074.18 cm−1 
peak further supports the presence of stabilizing agents such 
as surfactants or polymers [Figure 2].

XRD analysis of AuNPs

XRD analysis allows the determination of the crystal 
structure of AuNPs. In the case of AuNPs, XRD can confirm 
whether they possess the expected face-centered cubic (FCC) 

Figure 1: Ultraviolet-visible spectra of synthesized gold 
nanoparticles showing a characteristic peak at 540 nm

Figure 2: Fourier transform infrared spectroscopy spectra of synthesized gold nanoparticles showing various functional groups
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crystal structure or if they have undergone any structural 
modifications during synthesis. In the present study, the 
diffraction pattern exhibited distinct peaks at 2θ values of 
approximately 38.03°, 44.13°, 64.38°, and 77.35°. The peaks 
were relatively sharp, indicating good crystallinity of the 

AuNPs. The peaks correspond to the (111), (200), (220), and 
(311) planes of the FCC gold crystal structure[26] as depicted 
in Figure 3.

Particle size analysis
In the current study, the synthesized AuNPs exhibited 
an average size of 98.3 nm, as depicted in Figure 4. This 
indicates that the F. arabica AuNPs are relatively small and 
uniform in size, which is crucial for various applications in 
nanotechnology and medicine. The particle size of 98.3 nm is 
ideal for a wide range of applications in nanotechnology and 
medicine, including drug delivery and therapeutics, ensuring 
predictable and reliable performance and making the AuNPs 
highly versatile.[27]

Zeta potential analysis of AuNPs

In the current research, the synthesized AuNPs exhibited a zeta 
potential value of approximately −2.1 mV [Figure 5]. This 
value indicates that the nanoparticles have a slight negative 
charge on their surface. Zeta potential is a key parameter 

Figure 3: X-ray diffraction spectral analysis of synthesized 
gold nanoparticles

Figure 4: Particle size analysis of synthesized gold nanoparticles, revealing a Z-Average of 98.3
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in understanding the stability of nanoparticle suspensions; 
values close to zero suggest that the particles may have a 
tendency to aggregate, as there is minimal repulsive force 
between them. Higher zeta potential values (negative or 
positive) indicate stronger repulsive forces between particles, 
leading to increased electrostatic stabilization and reduced 
aggregation or flocculation.[28]

SEM and EDX analysis

In the present study, SEM showed spherical shapes and 
agglomeration patterns of the particles, providing a detailed 
understanding of their morphological characteristics. The 
SEM analysis revealed the formation of spherical AuNPs 
with a size range of 87–200 nm [Figure 6]. SEM is a versatile 
imaging method that uses a high-energy electron beam to 
interact with the sample surface, generating a multitude of data 
about its topography, surface features, and nanostructure.[29]

In addition, the EDX analysis confirmed the presence of gold 
with atomic weight 27.5%, by showing a sharp peak between 1 
and 3 keV, indicating the AuNPs synthesis [Figure 7]. The EDX 
analysis confirmed the presence of oxygen and carbon, which 
are known for their role as capping and reducing agents.[30]

In vitro biological studies of synthesized AuNPs

In vitro anti-inflammatory activity

The anti-inflammatory potential of F. arabica-derived AuNPs 
was assessed in comparison with aspirin at concentrations 
of 50 µg and 250 µg. At 50 µg, AuNPs exhibited 29.87% 
inhibition, while aspirin showed 40.47%. Upon increasing 
the concentration to 250 µg, inhibition rose significantly 
to 80.73% for AuNPs and 86.31% for aspirin [Table 1]. 
Although aspirin remained slightly more effective, AuNPs 

demonstrated strong dose-dependent anti-inflammatory 
activity. These results align with previous studies reporting 
comparable IC50 values for protein denaturation inhibition 
using AuNPs synthesized from Citrus sinensis peel extract.[31]

The AuNPs demonstrated strong COX-2 inhibitory activity, 
comparable to the standard drug mefenamic acid. At 250 µg, 
AuNPs achieved 86.26% inhibition versus 91.17% by the 
standard. The IC50 values were 109.67 µg for AuNPs and 
80.78 µg for mefenamic acid, indicating potent but slightly 
lower efficacy [Table 2]. These results support previous findings 
with Isodonexcisus-derived AuNPs, highlighting their potential 
for nanomedicine-based anti-inflammatory therapies.[32]

Antioxidant activity based on DPPH assay

At 250 µg/mL, the AuNPs demonstrated an antioxidant 
activity of 84.36 ± 0.6478%, whereas the standard ascorbic 
acid showed a comparable activity of 90.06 ± 0.4993%. 
The IC50 values, which represent the concentration required 
to inhibit 50% of the DPPH radicals, were found to be 

Figure 5: Zeta potential analysis of synthesized gold nanoparticles, revealing a value of −2.1 mV

Figure 6: Scanning electron microscopy analysis of 
synthesized gold nanoparticles
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115.01 µg/mL for AuNPs and 76.44 µg/mL for the standard 
[Table 3]. Overall, the results suggest that AuNPs exhibit 
significant antioxidant activity, although they are slightly less 
effective than the standard.

There were no statistically significant differences between 
the AuNPs and the standard drug, according to the statistical 
analysis conducted using an independent Student’s t-test 

(unpaired two-tailed). The comparable inhibition indicates 
that AuNPs can be as effective as the standard drug in 
antioxidant and anti-inflammatory activities.[33] The results of 
the current study are in line with a previous study conducted 
by Nagalingam et al., 2018, which highlighted the production 
of AuNPs by employing Alternanthera bettzickiana extract, 
demonstrating their significant antibacterial, anticancer, and 
therapeutic properties.[34]

Evaluation of toxicity of AuNPs on non-cancerous 
L929 cell line

AuNPs showed low cytotoxicity, with an IC50 of 246.57 µg/
mL. At 50 µg/mL, cell viability remained high (92.08%), 
whereas at 250 µg/mL, viability dropped to 27.81%, indicating 
dose-dependent cytotoxicity [Table 4]. Microscopic analysis 
revealed normal morphology at lower doses, whereas higher 
concentrations caused cell deformation and death, similar to 
cisplatin-treated cells [Figure 8]. These results suggest that 
AuNPs are biocompatible at low doses but exhibit cytotoxic 
effects at higher concentrations.[35]

Overall, the statistical analysis using the unpaired t-test (two-
tailed) reveals the considerable cytotoxic effects of AuNPs 

Table 2: Anti‑inflammatory activity of AuNPs by 
COX‑2 inhibition assay

Concentration 
(µg)

F. arabica‑AuNPs Standard drug 
mefenamic acid

50 36.48±0.55 41.89±0.73

100 47.03±0.62 56.81±0.66

150 58.41±0.38 64.75±0.66

200 72.08±0.27 78.77±0.71

250 86.26±0.63 91.17±0.47

IC50 (µg/mL) 109.67 80.78
The data are presented as mean±standard error of the mean. 
AuNPs: Gold nanoparticles

Table 3: The DPPH antioxidant activity results
Concentration 
(µg/mL)

F. arabica‑AuNPs Standard drug 
(Ascorbic acid)

50 32.34±0.74 45.03±0.55

100 46.72±0.42 54.13±0.48

150 61.19±0.69 66.39±1.31

200 69.86±0.60 78.65±0.48

250 84.36±0.64 90.06±0.49

IC50 (µg/mL) 115.01 76.44
The data are presented as mean±standard error of the mean. 
AuNPs: Gold nanoparticles

Table 1: Anti‑inflammatory activity of AuNPs by 
denaturation assay

Concentration in 
µg/mL

F. arabica‑AuNPs Standard drug 
(Aspirin)

50 29.87±0.83 40.47±1.98

100 45.77±1.78 55.50±1.55

150 62.19±0.87 68.58±0.65

200 71.30±0.68 74.47±0.96

250 80.73±0.26 86.31±0.67

IC50 (µg/mL) 118.65 81.92
The results are expressed as mean±standard error. AuNPs: Gold 
nanoparticles

Figure 7: EDX analysis of synthesized gold nanoparticles
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Figure 8: Morphological effects of gold nanoparticles against the L929 fibroblast cell line

on the L929 fibroblast cell line, verifying the experimental 
data and supporting the conclusion that AuNPs have dose-
dependent cytotoxicity.

In vitro neuro-protective activity on SK-N-SH cell line
The SK-S-NH neuroblastoma cell lines were used for the 
neuroprotective activity. Trimethyltin (TMT) was used as the 

neurotoxicant. TMT-induced neurotoxicity primarily affects 
the limbic system and brainstem.[36] The results revealed that 
the AuNPs had a significant (P < 0.001) neuroprotective 
efficacy against TMT-induced neurotoxicity in the SK-N-SH 
cell line. The percentage of cell viability reduced with 
increasing AuNPs concentration, demonstrating a dose-
dependent impact [Table 5].

Figure 9: Morphological effects of gold nanoparticles on the SK-N-SH cell line
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Table 4: Cytotoxicity of AuNPs on L929 fibroblast 
cell line

Treatments Concentration 
µg/mL

Cell viability 
(%)

Cisplatin 15 6.97±0.0030

F. arabica AuNPs 50 92.08±0.0045

100 80.83±0.0025

150 69.06±0.0050

200 56.14±0.0020

250 27.81±0.0070
The data are represented as mean±standard error of the mean. 
AuNPs: Gold nanoparticles

Table 5: Neuroprotective activity of gold 
nanoparticles

S. 
No.

Groups Concentration 
(µg/mL)

Cell 
viability (%)

1 Neurotoxicant 
TMT (15 µg)

15 13.35±0.0060

2 Treatment group 
F. arabica‑ 
AuNPs+TMT

50 78.53±0.0055***

100 60.73±0.0075***

150 39.56±0.0095***
The data are provided as mean±standard error of the mean, n=3. 
The results are statistically significant (***P<0.001), and were 
determined using an unpaired t‑test (two‑tailed)

Morphological investigation under an inverted microscope 
showed that the cells in the normal control group were 
uniformly dispersed and elongated compared to the positive 
control (TMT-treated) cells, which had a high degree of 
morphological deformation, as well as damaged and dead 
cells. However, cell lines treated with F. arabica AuNPs 
displayed more viable cells with fewer dead, vesicle-
shaped cells [Figure 9]. This observation suggests that the 
AuNPs have a protective effect on the neuroblastoma cells, 
potentially due to their antioxidant, anti-inflammatory, and 
neuroprotective properties.[37]

CONCLUSION

The present investigation revealed the successful synthesis 
and characterisation of green-synthesized AuNPs from 
F. arabica, demonstrating their stability and optimum 
properties. The AuNPs’ remarkable in vitro anti-
inflammatory, COX-2 inhibitory, and antioxidant effects 
emphasize their potential for medicinal use. The AuNPs’ 
biocompatibility was proven by their low toxicity on 
normal L929 cell lines, demonstrating their suitability 
for prospective medical applications. Furthermore, the 
neuroprotective potency observed in SK-N-SH cells against 
TMT-induced neurotoxicity highlights the nanoparticles’ 
appealing significance in neurological disorders. Overall, 
the findings of this study open up novel avenues for the 

use of F. arabica-synthesized AuNPs in neuroprotection, 
providing a potential strategy for developing therapeutics for 
neurodegenerative diseases. Future research should focus on 
exploring the mechanisms underlying these protective effects 
and evaluating the clinical efficacy of these nanoparticles in 
relevant models.
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