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ABSTRACT

Introduction - Pharmaceutical anti-inflammatory drugs are gener- ally used to treat inflammation
and pain. In general, these drugs reduce inflammatory response by suppressing the production of
pro-inflammatory mediators, which are involved in the pathogenesis of inflammatory diseases
AIM - The aim of the study is to evaluate the anti-inflammatory and antioxidant potentials of
methanolic acid from Gracilaria archaeplastida.

Materials and methods - Methanolic extracts of Gracilaria archaeplastida were prepared using
standard solvent extraction techniques. Preliminary phytochemical screening was carried out to

identify major bioactive constituents. Antioxidant activity was evaluated using in vitro assays such
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as DPPH radical scavenging method. Anti-inflammatory activity was assessed using protein

denaturation inhibition assay at varying concentrations.

Result - Phytochemical analysis revealed the presence of tannins, flavonoids, saponins, alkaloids,
and triterpenes in the extract. The methanolic extract exhibited significant antioxidant activity in
a concentration-dependent manner. Notable anti-inflammatory activity was observed through
inhibition of protein denaturation. The results indicate comparatively higher activity correlating
with the richness of phytoconstituents

Conclusion - The study demonstrates that Gracilaria archaeplastida possesses potent antioxidant
and anti-inflammatory properties. These effects may be attributed to the presence of phenolic
compounds and other bioactive constituents. The findings suggest its potential as a natural

therapeutic agent. Further in vivo studies are recommended to validate its clinical applicability.

INTRODUCTION

Marine environment may contain over 80% of the world's species of plants and animals.
Particularly, seaweeds have been of great interest for humans as marine food sources since old
times. Nowadays, these organisms represent a promising source of useful products awaiting
discovery for the prevention or treatment of several pathologies. Ecological pressures, including
the fight for space and predation, have contributed to the evolution of secondary metabolites with
diverse pharmacological prop- erties. In fact, the discovery of metabolites with biological activities
from seaweeds has increased significantly in the past three decades .

On the other hand, inflammation is a defensive re- action of organisms to antigenic stimulation or
physical injuries. This response involves the activation of complex metabolic pathways and the
intervention of chemical and cellular mediators. Nevertheless, an exacerbated response can lead
to the development of multiple pathologies, including rheumatoid arthritis, acute gout, asthma,
neurodegenerative diseases and cancer. Further- more, pain is a classic sign of this inflammatory

response.
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Pharmaceutical anti-inflammatory drugs are gener- ally used to treat inflammation and pain. In

general, these drugs reduce inflammatory response by suppressing the production of pro-
inflammatory mediators, which are involved in the pathogenesis of inflammatory diseases .
Nevertheless, reports on the increased risk of digestive, cardiovascular and renal diseases with
long-term use of several non-steroidal anti-inflammatory drugs and the serious systemic side
effects of glucocor- ticoids, have raised concerns about using the drugs. To overcome this
limitation, a considerable amount of research has promoted the discovery and development of new
bioactive natural products with anti- inflammatory and antinociceptive properties which do not
show any side effects.

An increasing number of studies have demonstrated that certain extracts and compounds from
seaweeds have potential anti-inflammatory uses. For example, Ganovski et al. in 1979 reported
the anti-inflammatory effect of an aqueous extract from Cystosina barbata, Ulva lactuca and
Zostera nona. Paya et al. in 1993 studied the anti- inflammatory potential of methanol and
dichloromethane extracts of seven species of seaweeds. A group of inhibitors of phospholipase A2
were isolated from different microalgae. Recently, other metabolites with anti-inflammatory
activity have been obtained from seaweeds, including a glycosterol, a phlorotannin, polyphenols

and polysaccharides. Moreover, various seaweeds have antinociceptive properties.

MATERIALS AND METHODS

Fresh samples of Gracilaria archaeplastida were collected, cleaned, shade-dried, and powdered.
The dried material was subjected to methanolic extraction using standard solvent extraction
techniques, followed by filtration and concentration of the extract. Preliminary phytochemical
screening was carried out to detect the presence of major bioactive compounds such as tannins,
flavonoids, alkaloids, saponins, sterols, and triterpenes using established qualitative tests. The
antioxidant activity of the extract was evaluated in vitro using the DPPH radical scavenging assay

at different concentrations, and the percentage inhibition was calculated. Anti-inflammatory
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activity was assessed using the protein denaturation inhibition method, with results recorded in a

concentration-dependent manner. All experiments were performed under controlled laboratory

conditions, and the results were expressed as mean values.
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RESULTS

The methanolic extract of Gracilaria archaeplastida exhibited significant antioxidant and anti-
inflammatory activities in a concentration-dependent manner. In the anti-inflammatory assay, the
extract showed percentage inhibition of approximately 89% at 250 kg, 92% at 500 Mg, and 96%
at 1000 g, which was comparable to the standard drug diclofenac (500 g). Similarly, in the
antioxidant assay, the extract demonstrated around 91%, 93%, and 95% activity at 250 Mg, 500
Mg, and 1000 Mg respectively, approaching the effect of the standard ascorbic acid. The results
indicate that higher concentrations of the extract exhibit enhanced biological activity. Overall,
the strong antioxidant and anti-inflammatory effects observed may be attributed to the rich
presence of phytoconstituents identified in the extract.

Phytochemical analysis Table
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Constituents G. salicornia G. corticata Method
extract extract

Tannins +++ +++ FeCl, test
Alkaloids ++ ++ Hager's test
Dragendorff's test
Saponins et + Foam test
Sterols and triterpenes vt ‘e Liebermann-

Burchard test
Flavonoids e + Alkaline reagent test
Cyanogenic glycosides - - Wilstatter
Cardiac glycosides + + Keller Kelliani's test
Anthraquinones + - Bomlraser's test

G. corticata: Gracilarla corticata, G, salicornla: Graclaria salicornia
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DISCUSSION

The present study evaluated the phytochemical composition along with the antioxidant and anti-
infammatory potential of the methanolic extract of Gracilaria archaeplastida. Preliminary
phytochemical screening revealed the presence of important bioactive compounds such as
tannins, flavonoids, alkaloids, saponins, and triterpenes, which are known to contribute
significantly to various pharmacological activities. The absence of cyanogenic glycosides further
indicates the potential safety of the extract for therapeutic applications.

The antioxidant activity assessed using the DPPH radical scavenging assay demonstrated a
strong, concentration-dependent increase in activity, with higher concentrations showing greater
percentage inhibition. This suggests an efficient free radical scavenging ability of the extract.
The observed antioxidant potential can be attributed mainlv to the presence of phenolic
compounds such as tannins and flavonoids, which are known to donate hydrogen atoms or
electrons and neutralize reactive oxygen species, thereby reducing oxidative stress.

Similarly, the anti-inflammatory activity evaluated by the protein denaturation method showed
significant inhibition in a dose-dependent manner. The extract exhibited activity comparable to
the standard drug diclofenac at higher concentrations, indicating its potential effectiveness in
controlling inflammatory responses. The anti-inflammatory effect may be due to the presence of
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saponins, triterpenes, and flavonoids, which are known to stabilize proteins and inhibit the
release of inflammatory mediators.
Overall, the findings of this study suggest a strong correlation between the phytochemical
constituents and the biological activities observed. The higher activity at increased
concentrations further supports the dose-dependent nature of the extract's effects. These
results are consistent with previous studies on marine algae, highlighting their potential as a rich
source of natural antioxidant and anti-inflammatory agents. However, further in vivo studies and
clinical evaluations are necessary to validate these findings and explore their potential
therapeutic applications.

CONCLUSION

The present study demonstrates that the methanolic extract of Gracilaria archaeplastida
possesses significant antioxidant and anti-inflammatory activities.

The observed effects are likely attributed to the presence of bioactive phytoconstituents such as
tannins, flavonoids, saponins, and triterpenes. The extract showed a clear concentration-
dependent increase in activity, with results comparable to standard compounds like ascorbic
acid and diclofenac at higher concentrations. These findings highlight the potential of Gracilaria
archaeplastida as a promising natural source of therapeutic agents. Further in vivo studies and
clinical investigations are recommended to confirm its efficacy and safety for medicinal use.
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