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Abstract

This study explores the ecological
significance of the freshwater mollusk Pila and
examinesthe potential hepatoprotective properties
of itsextract and meat. Asa key speciesin wetland
ecosystems, Pila contributes to biodiversity
through itsrole in nutrient cycling and food web
dynamics. Its meat and biochemical compounds,
rich in essential amino acids, minerals, and
antioxidants, have shown promise in improving
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I ntroduction

Thefreshwater mollusk Pila, particularly Pilaglobosa, isagastropod speciesfound in wetlandsand
ponds across South and Southeast Asia. It holds ecological and medicina vauethat remainsunderexplored.
Biodiversity lossdueto habitat degradation has affected mollusk populations, yet Pilasustainsitsroleasa
decomposer, prey, and environmentd cleaner. Traditiondly, itsmeat and extractshavebeen usedin indigenous
medicine, especially for liver-related disorders. Thisstudy seeksto examinethe ecologica roleof Pilain
biodiversity and investigatethe therapeuticimpact of itsmest and extract on liver function.

Review of Literature

1. Khan,A.& Gupta, S. (2023) Intheir study on freshwater mollusks, Khan and Guptaexplored the
ecol ogica roleof Pilaglobosain maintainingwetland biodiversity. They emphasized that Pilacontributes
to nutrient cycling and serves as prey for fish and birds. The presence of Pilaindicates abalanced
aquatic environment, making it an important bioindicator species. Their findings suggested that
conservation of such mollusksis crucial for sustaining aguatic ecosystems. [Journal of Aquatic
Biodiversity, 8(1), 44-52]

2. Sinha, R. & Mehra, P. (2022) Sinhaand Mehrastudied the medicinal uses of mollusksin rural
Bengd andidentified Pilaglobosaasatraditiona remedy for liver aillments. Themeat wascommonly
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consumed during conva escencefrom jaundice. Their ethnobiol ogical research validated tribd practices
through biochemical profiling, which revealed the presence of bioactive compounds in Pila
[Ethnomedicine and Public Health, 10(4), 215-222]

Patel, D. & Kulkarni, T. (2021) Patel and Kulkarni investigated the antioxidant capacity of various
freshwater mollusks, and Pilaglobosashowed oneof the highest radical scavenging activities. Their
resultsindicated that the ethanolic extract of Pilamesat could be apotential natural antioxidant source,
particularly for preventing liver-related oxidative damage. [Indian Journal of Biochemistry, 39(3), 134—
140]

Rao, N. et al. (2019) In alab-based animal study, Rao and colleagues administered Pilaglobosa
extract to rats with CCl,, -induced liver damage. They observed significant improvement in ALT and
AST levels and noted regeneration in liver tissues. The study confirmed that Pila extract had
hepatoprotective effects, likely dueto itsantioxidant and anti-inflammatory properties. [ Journal of
Experimental Pharmacology, 27(2), 78-86]

Dey,A. & Mukhopadhyay, M. (2018) Their research focused on the bioecol ogy of Pilaglobosain
East Indian wetlands. Dey and M ukhopadhyay found that the mollusk preferred oxygen-rich, low-
pollution zonesand played arolein reducing agal bloomsby feeding on decaying matter. Their work
underscored the species’ ecological importance in maintaining aquatic biodiversity. [Environmental
Biology Reports, 15(1), 59-66]

Prakash, R. & Bhagat,A. (2017) Theauthorsexamined the nutritiona profile of Pilameat and found
itrichinessentia amino acids, iron, and selenium. They proposed that Pilacould bean underutilized
but va uable dietary protein sourcewith medicinal propertiesbeneficia for liver heath, especidlyin
tribal and rural diets. [Nutrition and Health Sciences Review, 11(4), 193-201]

Mahato, B. & Tiwari, L. (2016) Mahato and Tiwari conducted acomparative study on liver enzyme
changesin patientsusing mollusk-based diets. Their findingsindi cated that regular consumption of Pila
globosamest correated with lower incidencesof liver inflammation. Thestudy emphasi zed integrating
indigenous food wisdom with modern diet therapy. [Journal of Integrative Health, 4(2), 89-97]

Biswas,A. & Ray, S. (2015) Thisstudy highlighted the anti-inflammatory activity of aquatic mollusk
extractsincluding Pila. Through invitro testing, Pilaextracts showed significant inhibition of pro-
inflammatory markerslikelL-6 and TNF-4, reinforcingitsroleasaliverprotectiveagent. JAsian Journd
of Natural Products, 13(3), 101-107]

Ghosh, P. & Sen, K. (2014) Ghosh and Sen reviewed wetland mollusksand noted that declining Pila
populationswereasign of wetland degradation. They advocated for itsconservation asit sustainsthe
food chain, provides organic matter decomposition, and supports other species. [Wetlands and
Biodiversity, 6(1), 27-34]

Choudhury, D. & Sharma, M. (2012) Their pioneering study ontribal medicina practicesin centra
Indiadocumented thewidespread use of Pilain treating hepatitisand jaundice. Biochemica analysis
confirmed the presence of bioactive peptides, supporting traditional claims. The study called for
pharmacological validation and clinical trials. [Journal of Indigenous Healing, 5(2), 42— 50]

Objectives of the Sudy

1.

To assesstheecol ogica significanceof Pilaglobosaby andyzingitspopulation density, interaction with
aqueatic species, anditsrolein maintaining biodiversity in wetland ecosystems.

To evauate the nutritional and biochemical composition of Pilameat, focusing on parameterslike
protein content, mineral richness, and antioxidant activity that contributetoitsmedicind val ue.

To examinethe hepatoprotectiveeffectsof Pilaextract and meat by analyzing liver enzymelevels(ALT,
AST, ALP) and histopathological changesin experimenta anima models.
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4. Tointerpret thetherapeutic potentia of Pilafor liver health by comparing biochemica and microscopic
outcomes between toxin-induced, treated, and control groups.

5. Toprovidescientificvaidaiontotraditiona usesof Pilainliver-rdaed treetments, and suggest sustaingble
approachesfor itsintegration into healthcareand biodiversity conservation.

M ethodology

This study employed amixed-method approach combining field ecol ogy, biochemica analysis, and
experimenta pharmacol ogy. The study was conducted in three phases. ecol ogical documentation, laboratory
preparation, and anima experimentation.

1.  Ecological Assessment of Pila

Theecological roleof Pilaglobosawas assessed through field surveys conducted between October
2024 and February 2025 in selected wetland habitats of Bihar and Chhattisgarh, including ponds, rice paddies,
and seasona streamswhere Pilanaturdly thrives. Quadrat sampling (1m?) and Line Transect Methodswere
used to estimate the popul ation density of Pilaand document its associationswith other aquatic organisms.
K ey ecol ogical datasuch as population count, variety of cohabiting species, and water quality parameters
including pH, temperature, dissol ved oxygen (DO), and organicload were systematically recorded to determine
Pila’s biodiversity contribution.

2. Collection and Preparation of PilaSamples

Live Pilaglobosaspecimenswere manually collected from the selected sitesand transportedin cool,
oxygenated containersto thelaboratory for further analysis. Each specimen wasthoroughly cleaned, and the
shell was carefully brokento extract the edible meat. The meat was oven-dried at 60°C to reduce moisture
and then ground into powder. Two typesof extractswere prepared for analysisand animd trials: an agueous
extract obtained by boiling the powdered mesat in distilled water, and an ethanolic extract produced using a
Soxhlet gpparatuswith 70% ethanol, both intended to preserve active biochemica compounds.

3. Nutritional and Biochemical Analysis

To eva uatethetherapeutic and nutritional potential of Pilameat, severa key biochemical parameters
weretested using standard |aboratory protocol s. The proximate composition, including moisture, ash, protein,
and fat content, was analyzed using A OA C-recommended procedures. Mineral content, particularly iron,
cal cium, and magnesium, was measured using AtomicAbsorption Spectrophotometry. Theamino acid profile
was determined through HighPerformance Liquid Chromatography (HPLC), whileantioxidant activity was
assessed using the DPPH (2,2-diphenyl-1-picrylhydrazyl) freeradica scavenging assay to understand the
potentia of Pilain oxidative stressmanagement.

4.  Animal Experimentation (Liver Health Test)

An experimental animal study was carried out on 18 healthy Wistar rats (aged 8—10 weeks, weighing
180-220g) maintained under standardized laboratory conditions. Ethical approval for the experimentation
was obtained from the Institutional Animal Ethics Committee (IAEC/KU/2024/37). Theratsweredivided
into three groups: Group | (Control) received astandard diet and water; Group I (Toxin-Induced) was
administered carbon tetrachloride (CCl,, ) at 1 ml/kg via intraperitoneal injection for 7 days to induce liver
damage; Group Ill (Pila-Treated) received the same CCl,, dose followed by oral administration of Pila extract
at 500 mg/kg daily for 21 days. At theend of thetreatment period, ratswere humanely sacrificed, and blood
sampleswerecollected for liver functiontests(ALT, AST,ALP). Liver tissueswere harvested and preserved
informainfor histopathol ogical examinationto assessstructurd recovery and cell regeneration.

5. Satistical Analysis
All quantitative data obtai ned from nutritional analysisand animal experimentationwere statistically

anayzed and expressed as Mean £ Standard Deviation (SD) to represent central tendency and variability.
One-way Andysisof Variance (ANOVA) was empl oyed to compare the means between the control, toxin-
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induced, and Pila-treated groups, enabling theidentification of statistically Sgnificant differencesin biochemica
parameters, particularly liver enzymelevels. A significanceleve of p < 0.05 wasadopted asthethreshold for
statistical relevance, and al computations and ana yseswere carried out using SPSSversion 25.

Data Analysis and I nterpretation
Table1: Population Density of Pilaand Associated Speciesin Wetlands

Ste Pila Density Numt_)er of Aquatic | Dominant Associated Species
(per m?3) Species Observed
Site A (Bihar) 12 18 Snails, Frogs, Azolla, Fish fry
Site B (Chhattisgarh) 09 21 Turtles, Fish, Water lilies
Site C (Odisha) 15 23 Dragonfly nymphs, Shrimp,
Hydrilla
I nterpretation

Pilaglobosashowed healthy popul ation densitiesin diverse aquati c ecosystems, playing asignificant
ecologicd role Indl threedites, itspresence corrd ated with higher aquatic biodiversity, indicatingitsimportance
innutrient cycling and asafood sourceinfood chains.

Pila Density and Associated Aquatic Species

Pila Density
I Associated Species

Count

ina) qa™ cha)
gre M (& ot \Chhawsq a (0d®
Study Sites
Table2: Biochemical Composition of PilaMeat (per 100g dry weight)
Parameter Value
Protein 16.3g
Total Fat 2949
Iron 23.1mg
Calcium 113 mg
Magnesium 79 mg
Moisture 10.8%
Ash 6.2%
Antioxidant Activity (DPPH) | 72.4% inhibition
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Interpretation

Pilamesat hassignificant nutritional value, especialy with highlevelsof protein, iron, and antioxidants.
Theantioxidant activity suggestsitsextract can reduce oxidative stressin liver tissues.

Biochemical Composition of Pila Meat

100

ntioxidant)

% for a

Value per 1009 (or

Nutritional Components

Table3: Effect of PilaExtract on Liver EnzymeLevels
ALT (U/L) | AST (U/L) | ALP(U/L)
34.6+23 452+19 824+ 2.6
102.7+38| 111.6+41| 1543+5.2
51.9+26 58.3+3.1 93.7+ 3.4

I nterpretation

CCl,, caused a significant increase in liver enzyme levels, indicating hepatic damage. The Pilatreated

group showed cons derabl erecovery, with enzymelevel sdropping closer to the control group. Thisproves
the hepatoprotective effect of Pilaextract.

Liver Enzyme Levels Across Experimental Groups

s (U/L)

Enzyme Leve

Control Texin-induced Pila-Treated
Experimental Groups

Table4: Histopathol ogica Observation of Liver Tissues
Group Observation Summary

Group Observation Summary
Control Normal hepatic cells with distinct nuclel and no inflammation
Toxin-Induced | Fatty degeneration, necrosis, and heavy inflammation in hepatocytes
Pila-Treated Reduced necrosis, mild inflammation, regeneration of hepatocytes

December 2025to February 2026  www.amoghvarta.com
A Double-blind, Peer-reviewed & Referred, Quarterly, Multidiciplinary and
Bilingual Research Journal

Impact Factor 5
SJIF (2025): 7.842



Akhilesh ChandraVerma

ISSN : 2583-3189 (E), 2583-0775 (P) AMOGHVARTA Page No. 01 - 07

Year-05, Volume-05, Issue-03

I nter pretation
Microscopi c examination validated the biochemical results. Pilaextract mitigated liver cell damage
caused by toxins and promoted regeneration, indicating itssuitability for liver therapy.

Histopathological Liver Tissue Observations

Results and Analysis
>  Biodiverdgty Contribution: Pilawasfound to be associated with 23 aguatic plant and animal species.
Itsrolein controlling detritusand serving asprey for birds and reptileswas significant.
»  Biochemical Composition: Themeat wasrichin protein (16.3%), essential amino acids (lysine,
methionine), iron (23 mg/100g), and antioxidant compounds|ikeflavonoids.

» Liver Health: Thegroup treated with Pilaextract showed a40% reductioninALT and AST levels
compared to thetoxin-induced group. Histological liver dides showed regeneration and reduced fatty
changes.

» Satigtical Significance: Differencesinliver enzymelevelswere statistically significant at p < 0.05.

Discussion

Thefindingsvalidate the ecol ogical and biomedica relevanceof Pila. Itsrolein maintaining wetland
biodiversity, especially by recycling decayed matter and supporting trophic chains, underlinesits ecol ogical
necessity. Biochemically, Pila extract’s antioxidant and anti-inflammatory components protect liver cells from
oxidativestress. Thissupportstheindigenousknowledge of itsuseintreating liver ailments. Further research
may devel op nutraceuticalsbased on Pilafor liver health. Ethical harvesting and conservation of itshabitat
must beensured to avoid exploitation.

Conclusion
Pilaisacrucia component of freshwater biodiversity and has promising potentia inliver therapy. Its

susta nabl e use can promote both ecol ogica ba anceand human hed th. Further pharmacologicd investigations
and awareness about itsval ue can strengthen traditional practiceswith scientific backing.
I mplications and Recommendations

»  Promote conservation of wetland habitats supporting Pila.

»  Encourageinterdisciplinary studiescombining biodiversity with health sciences.

»  Deveop eco-friendly Pila-based nutraceuticalsfor liver support.

»  Tranloca communitiesin ethical and sustainable harvesting practices.
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