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L) Abstract
ST
Urolithiasis is a prevalent urinary disorder characterized by the
Published on: formation of crystalline stones, primarily composed of calcium oxalate. The
24.03.2026 present study aims to evaluate the in vitro anti-urolithiatic activity of a
combination of Tamarindus indica Linn. and Macrotyloma uniflorum seed
Published by: extracts. Both seeds have a long history of traditional use in the management of

kidney stones.

The powdered seeds were extracted using suitable aqueous/ethanolic
solvent systems and evaluated using in vitro calcium oxalate nucleation, crystal
growth inhibition, and aggregation assays. The inhibitory activity of the
combined extract was compared with a standard anti-urolithiatic drug.

Results revealed a dose-dependent inhibition of calcium oxalate
crystal formation. The combination extract showed significant reduction in
nucleation, growth, and aggregation of calcium oxalate crystals, indicating a
synergistic effect of phytoconstituents present in both seeds. The findings
support the traditional use of these plant seeds and suggest their potential role
in the prevention and management of urolithiasis.

Keywords: Urolithiasis; Calcium oxalate; Tamarindus indica; Macrotyloma
uniflorum; In vitro anti-urolithiatic activity
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1. INTRODUCTION

Urolithiasis is a common urinary tract disorder marked
by the formation, growth, and aggregation of crystalline
substances within the kidneys or urinary tract. Among
various types of stones, calcium oxalate stones are the
most prevalent worldwide, accounting for the majority
of kidney stone cases. Stone formation occurs due to
supersaturation of urine  with  stone-forming
constituents, leading to nucleation, crystal growth, and
aggregation.

Types of Urinary Stones

1. Calcium Stones
o Calcium
phosphate
o Associated with dietary factors and
metabolic disorders
2. Struvite Stones
o Caused by urinary tract infections
3. Uric Acid Stones
o Linked to  high-protein
dehydration, and diabetes
4. Cystine Stones
o Rare, caused by genetic disorder
(cystinuria)

oxalate and calcium

diets,

Current pharmacological therapies may cause side
effects, leading to increased interest in plant-based
alternatives. Traditional Indian medicine suggests that
tamarind seeds and horse gram seeds possess anti-
urolithiatic properties. Hence, the present study
evaluates the in vitro anti-urolithiatic potential of their
combined extracts

2. PLANT PROFILE

2.1 Tamarindus indica Linn(Tamarind)

Botanical Name: Tamarindus indica Linn.
Family: Leguminosae
Common Names:

English: Tamarind
Hindi: Imli
Telugu: Chinta
Assamese: Tetali

Origin and Distribution

Native to tropical Africa and widely cultivated in India,
Southeast Asia, and tropical regions.

Botanical Description

Height: 25-30 m

Leaves: Pinnate, 10-20 pairs
Flowers: Yellow, small clusters
Seeds: Hard, brown, tangy

Phytochemical Constituents

Polyphenols, flavonoids, tannins, alkaloids, saponins,
organic acids (tartaric, malic), vitamins, minerals, fats,
proteins, and fibers.

Pharmacological Activities

Antioxidant
Anti-inflammatory
Antidiabetic
Hepatoprotective
Nephroprotective

2.2 Macrotyloma uniflorum (Horse Gram)

BotanicalName: Macrotyloma uniflorum
Family: Fabaceae
Common Names:

e  English: Horse gram
e  Tamil: Kollu
e  Telugu: Ulavalu

Origin and Distribution

Widely cultivated in India and other parts of South Asia
and tropical Africa.

Botanical Description

Plant: Twining annual herb
Seeds: Hard, brown to black
Leaves: Trifoliate

Flowers: Yellow with violet blot

Phytochemical Constituents

Phenolic acids, flavonoids, tannins, alkaloids, saponins,
sterols, glycosides, phytic acid, proteins, fibers,
vitamins, and minerals.
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Pharmacological Activities

e Antioxidant

e Antidiabetic

e Anti-inflammatory

e Inhibition of calcium oxalate crystal formation
3. AIM AND OBJECTIVES
Aim

To evaluate the in vitro anti-urolithiatic activity of a
combination of horse gram and tamarind seed extracts.

Objectives

e To prepare extracts of horse gram and tamarind
seeds

e To formulate a combined extract

e To evaluate calcium oxalate crystal inhibition

e To compare activity with a standard anti-
urolithiatic drug

4. REVIEW OF LITERATURE

e Macrotyloma uniflorum reduces urinary
oxalate levels and inhibits stone formation.

e Tamarind seed extracts exhibit antioxidant and
metal-chelating properties.

e In vitro assays are reliable preliminary
screening methods for anti-urolithiatic activity.

5. MATERIALS AND METHODS
5.1 Materials

Horse gram seeds
Tamarind seeds
Calcium chloride
Sodium oxalate

Tris buffer

Distilled water

Standard drug (Cystone)

5.2 Preparation of Plant Extracts

Seeds were cleaned, dried, powdered, and extracted
using aqueous/ethanolic solvents. Extracts were filtered
and concentrated.
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5.3 Preparation of Combination Extract

Equal proportions of horse gram and tamarind seed
extracts were mixed.

6. IN-VITRO ANTI-UROLITHIATIC
ASSAYS

6.1 Calcium Oxalate Nucleation Assay

Turbidity changes were measured to assess inhibition of
crystal formation.

6.2 Crystal Growth Inhibition Assay

Reduction in free oxalate ions measured

spectrophotometrically.

was

6.3 Aggregation Assay

Crystal aggregation was observed microscopically.
7. RESULTS AND DISCUSSION

The combination extract showed significant inhibition
of calcium oxalate nucleation, growth, and aggregation
compared to individual extracts. The activity was
comparable to the standard drug, indicating synergistic
action of phytochemicals

8. CONCLUSION

The in vitro study confirms that the combination of
horse gram and tamarind seed extracts exhibits
promising anti-urolithiatic activity. These findings
validate their traditional use and warrant further in vivo
and clinical investigations.
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