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ABSTRACT

Background: Among the Poaceae family, Saccharum officinarum L., belonging to the tribe Andropogoneae, is a perennial

grass widely cultivated for its medicinal and economic importance. Traditionally, its phytoconstituents have been used to

manage stomach ulcers and other gastrointestinal disorders. Previous studies have reported that the ethanolic extract of S.

officinarum inhibits the gastric proton pump (H⁺/K⁺-ATPase), suggesting potential antiulcer activity.

Method: In the present study, flowers of S. officinarum were extracted using ethanol, and the resulting extract was evaluated

for antiulcer activity at different concentrations using an experimental ulcer model. The ulcer-protective effect of the

extract was assessed by comparing ulcer formation and related gastric parameters with appropriate controls.

Results: The ethanolic flower extract demonstrated significant antiulcer activity, with concentrations above 0.050 g/mL

showing marked protection against ulcer formation.

Conclusion: The findings indicate that the ethanolic flower extract of S. officinarum possesses promising antiulcer

properties and may provide a potential natural therapeutic approach for the management of gastric ulcers and

gastrointestinal disorders. Further studies are required to identify the active phytoconstituents and establish the underlying

mechanism of action.
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INTRODUCTION

Phytochemicals, which are typically derived from plants, 2–6 m in height, with distinct nodes and internodes. The


	are biologically	active	compounds	referred	to	as	internodal regions	serve	as	major	sites	for sucrose

	secondary	metabolites.	Plants generate	two	kinds	of	accumulation. ⁶ The genus		Saccharum		comprises several	

	metabolites:	primary	metabolites	and	secondary		species, including	S. spontaneum		, S. robustum		, S. barberi , S.

	metabolites.	1 Primary metabolites play important role in					edule , S. officinarum	, and S. sinense		, which have contributed		



normal metabolism of plants and are necessary for their to the complex evolutionary history and development of

growth and development. Whereas secondary modern sugarcane cultivars.⁷ Sugarcane is primarily

metabolites produced by plants are not necessary for cultivated in tropical and subtropical regions worldwide

their growth and development.2 Phytochemicals can be and is an economically important crop used

found in the barks, leaves, stems, roots, flowers, fruits, predominantly for the production of sugar, ethanol, and

seeds, etc. of practically any plant. Phytochemicals have other industrial products.⁸ Modern cultivated sugarcane

long been a part of herbal medical practices across the is derived mainly from S. officinarum and S. spontaneum,

globe. with the former contributing high sugar content and the

Phytochemicals have attracted considerable attention latter contributing several agronomically important

from both academia and the pharmaceutical industry traits, including disease and environmental stress

because of their diverse biological activities and resistance.⁹

therapeutic potential. Traditionally, local communities In addition to its economic importance, S. officinarum

have utilized phytochemical-rich plants for the possesses considerable medicinal potential owing to its

management of various diseases. In addition to their diverse phytochemical composition. The plant contains

medicinal applications, plant-derived secondary several bioactive constituents, including flavonoids,

metabolites have important economic value and are flavonoid glycosides, phenolic compounds, and other

widely used in the pharmaceutical, agricultural, food, secondary metabolites. Traditionally, different parts of S.

cosmetic, and other industries. They serve as important officinarum have been used for their antibacterial, diuretic,

sources of pharmaceuticals, insecticides, dyes, pigments, antiseptic, cardiotonic, demulcent, laxative, and anti-

and dietary supplements. Several modern drugs have inflammatory properties. It has also been traditionally

been developed based on natural products or their employed in the management of gastric ulcers and other

structurally modified and synthetic analogues.¹˒² gastrointestinal disorders.¹⁰ These pharmacological

Phytochemicals are naturally occurring plant properties, together with the presence of diverse

constituents that may exert beneficial or adverse effects bioactive phytoconstituents, suggest that S. officinarum

on human health depending on their dose, duration of may be a promising source of natural therapeutic agents,

exposure, and biological activity.³ Medicinal plants are particularly for the management of gastric ulceration and

valuable repositories of diverse phytochemicals and have gastrointestinal disorders.

traditionally been used to manage a wide range of

diseases. Their therapeutic efficacy is largely attributed

to the presence and synergistic interactions of bioactive

constituents such as flavonoids, phenolics, alkaloids,

saponins, glycosides, tannins, steroids, and terpenoids.⁴

Among the major classes of naturally occurring

phytochemicals, phenolic compounds, terpenoids and

steroids, and alkaloids represent important structural

groups contributing to the considerable chemical

diversity of plant-derived bioactive compounds. These

constituents can be obtained from different plant parts

using various extraction techniques.⁵

Saccharum officinarum L., a member of the Poaceae family

and the tribe Andropogoneae, is a tall perennial grass

commonly known as sugarcane. It is characterized by

thick, fibrous stalks, generally measuring approximately Fig. 1: Saccharum officinarum Linn.
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Botanical description of Saccharum officinarum 12-2026]. The authenticated plant material was used for

Linn: further extraction studies.

Saccharum officinarum L. is a perennial grass characterized The collected flowers were carefully separated from the

by robust, erect, and generally unbranched stems. The plant, washed to remove adhering dirt and foreign

plant possesses well-developed rhizomes that facilitate matter, and shade-dried at room temperature until a

the production of new shoots. The stems can attain a constant weight was obtained. The dried flowers were

height of approximately 16 feet and exhibit varying coarsely powdered using a mechanical grinder and

colors, including green, pink, and purple. They are passed through sieve No. 22 to obtain a uniform

jointed, fibrous, and often nodding, with distinct powder.

internodes. The leaves are elongated, linear, and green, For extraction, 100 g of the powdered flowers was

measuring approximately 30–60 cm in length and up to placed in a Soxhlet thimble and subjected to continuous

5 cm in width, with prominent midribs. The terminal extraction using 250 mL of 95% ethanol as the

inflorescence is a panicle consisting of pinkish, plume- extraction solvent. The extraction was continued until

like structures that may reach approximately 60 cm in exhaustive extraction was achieved. The ethanolic

length. The panicle is broader at the base and gradually extract was subsequently concentrated by evaporating

tapers toward the apex (Fig. 2). The spikelets are borne the solvent under controlled conditions. The resulting

on lateral branches and are characterized by silky hairs, concentrated extract was collected, weighed, and stored

measuring approximately 3 mm in length. Flowering is in a sealed container at 4°C until further pharmacological

associated with a decline in the sucrose content of and phytochemical evaluation.

sugarcane; therefore, the crop is generally harvested 3. Phytochemical Analysis Test:

before flowering to maximize sugar yield.¹² The extract obtained by successive Soxhlet extraction

was subjected to preliminary phytochemical screening to

identify the major classes of phytoconstituents. The

phytochemical analysis was performed using standard

qualitative chemical tests as described in the literature.¹⁴

PHARMACOLOGICAL ACTIVITY:

Determination of Proton Pump Inhibitor Activity:

a.Preparation of H+, K +-ATPase enzyme: The gastric

H⁺/K⁺-ATPase enzyme preparation was obtained

from the fresh stomach of a goat purchased from a

local slaughterhouse. The stomach was opened and

thoroughly rinsed with cold saline, after which the

gastric mucosa from the fundus region was carefully

separated. The mucosal tissue was homogenized in Tris

buffer (pH 7.4) to obtain a uniform homogenate. The

homogenate was centrifuged at 18,000 rpm for 20 min,

and the resulting supernatant was collected and used

for subsequent H⁺/K⁺-ATPase enzyme assays

Fig.2: Inflorescence of Saccharum officinarum Linn.

according to the reported method.¹⁵

b. Assay of H+, K +-ATPase inhibition:Different

MATERIALS AND METHODS

concentrations of Saccharum officinarum extract and

Collection and identification of plant material: The

the standard drug omeprazole (0.025, 0.050, 0.10, and

leaves of Saccharum officinarum were collected from local

region of Ashta, Sangli in September 2022. The flowers 0.20 g/mL) were prepared for the H⁺/K⁺-ATPase


	of Saccharum	officinarum	L.	were		collected	and		inhibition		assay. The	reaction	mixture	contained	0.1

	authenticated at	the Yashwantrao			Chavan		College	of	mL of	the H	⁺ /K	⁺ -ATPase enzyme preparation. The			

	Science, Karad,	District	Satara,	Maharashtra,			India.	A	enzymatic		reaction	was initiated	by adding	ATP	(2

	voucher specimen	was	deposited		in	the	institutional		mM),	magnesium		chloride (2	mM),	and potassium	



herbarium and assigned voucher specimen number [YC- chloride (10 mM) to obtain a final reaction volume of
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200 μL. The reaction mixture was incubated at 37°C the extract showed −88.55% inhibition, whereas

for 30 min. The reaction was subsequently terminated inhibition increased to 26.32%, 75.99%, and 84.52% at

by adding 4.5% ammonium molybdate and 60% concentrations of 0.050, 0.10, and 0.20 g/mL,

perchloric acid. The mixture was centrifuged at 2000 respectively. Omeprazole showed −14.41%, 11.21%,

rpm for 20 min, and the amount of inorganic 40.13%, and 86.98% inhibition at the corresponding

phosphate released during the enzymatic reaction was concentrations. The highest inhibitory activity of the

quantified spectrophotometrically at 660 nm. The extract was observed at 0.20 g/mL (84.52%), which was

percentage inhibition of H⁺/K⁺-ATPase activity by the comparable to that of omeprazole (86.98%). The results

extract was determined in comparison with the control are summarized in Table 2 and illustrated in Figure 4.

and omeprazole.

The following formula was used to compute the percent Table 2. In vitro H⁺/K⁺-ATPase inhibitory activity of

enzyme inhibition (Zhang M et al, 2021): the ethanolic flower extract of Saccharum officinarum L.

% 𝐼𝑛ℎ𝑜𝑏𝑖𝑡𝑖𝑜𝑛 and omeprazole

𝐴𝑐𝑡𝑖𝑣𝑖𝑡𝑦 (𝐶𝑜𝑛𝑡𝑟𝑜𝑙) − 𝐴𝑐𝑡𝑖𝑣𝑖𝑡𝑦 (𝑇𝑒𝑠𝑡) Concentration EESO (% Omeprazole

= × 100 (g/mL) inhibition) (% inhibition)

𝐴𝑐𝑡𝑖𝑣𝑖𝑡𝑦 (𝐶𝑜𝑛𝑡𝑟𝑜𝑙)


		0.025	− 88.55	− 14.41

	RESULTS	0.050	26.32	11.21

		0.10	75.99	40.13

	Preliminary Phytochemical Screening	0.20	84.52	86.98

	The ethanolic extract of Saccharum officinarum flowers was EESO:	Ethanolic extract of	Saccharum officinarum	flowers.



subjected to preliminary phytochemical screening using

standard qualitative chemical tests. The extract showed Figure 3. In vitro H⁺/K⁺-ATPase inhibitory activity of

positive reactions for flavonoids, alkaloids, glycosides, the ethanolic flower extract of Saccharum officinarum L.

carbohydrates, saponins, phenolic compounds, tannins, and omeprazole.

and terpenoid compounds, whereas amino acids were

not detected. The results are presented in Table 1. DISCUSSION

Gastric ulceration is a multifactorial process resulting

Table 1. Preliminary phytochemical screening of the

from an imbalance between aggressive factors, including

ethanolic flower extract of Saccharum officinarum L.

gastric acid, pepsin, reactive oxygen species, and

Phytochemical constituent Result Helicobacter pylori, and mucosal defensive mechanisms

Flavonoids + such as mucus and bicarbonate secretion,

Alkaloids + prostaglandins, mucosal blood flow, and endogenous

Glycosides + antioxidant systems. Consequently, inhibition of gastric

Carbohydrates + acid secretion represents an important pharmacological

Saponins + approach for reducing acid-related mucosal injury. The

Phenolic compounds + gastric H⁺/K⁺-ATPase is the final common pathway for

Tannins + hydrochloric acid secretion by gastric parietal cells and is

Amino acids − therefore an established molecular target for

Terpenoid compounds + antisecretory therapy [16,17]. In this context, the present

Note: + = Present; − = Absent. investigation provides preliminary evidence that the

ethanolic flower extract of Saccharum officinarum may

In Vitro H⁺/K⁺-ATPase Inhibitory Activity exert antisecretory activity through modulation of gastric

The ethanolic flower extract of S. officinarum (EESO) was H⁺/K⁺-ATPase.

evaluated for its inhibitory effect on gastric H⁺/K⁺- Preliminary phytochemical screening showed that the

ATPase at concentrations of 0.025, 0.050, 0.10, and 0.20 ethanolic flower extract contained flavonoids, alkaloids,

g/mL. Omeprazole was used as the standard drug at the glycosides, carbohydrates, saponins, phenolic

corresponding concentrations. compounds, tannins, and terpenoids. These findings are

broadly consistent with previous reports describing S.

The extract exhibited a concentration-dependent

officinarum as a chemically diverse plant containing

increase in H⁺/K⁺-ATPase inhibition. At 0.025 g/mL,

The Nigerian Health Journal, Volume 26, Issue 3

© The Author(s), 2026. Published by The Nigerian Medical Association, Rivers State Branch.

Downloaded from www.tnhjph.com

Print ISSN: 0189-9287 Online ISSN: 2992-345X 1602


The Nigerian Health Journal; Volume 26, Issue 3 – September, 2026

Evaluation of the Antiulcer and In-Vitro H⁺/K⁺-Atpase Inhibitory Activity of Saccharum Officinarum

Khade et al

flavonoids, phenolic compounds and other secondary The presence of phenolic compounds may provide an

metabolites with potential biological activities [18]. additional explanation for the potential gastroprotective

However, qualitative phytochemical screening only properties of the extract. Phenolic compounds are

establishes the presence or absence of broad classes of reported to exert multiple gastrointestinal effects,

constituents and does not establish their concentrations including antioxidant, cytoprotective and antisecretory

or demonstrate that any particular constituent is activities [20]. Oxidative stress is an important

responsible for the observed enzyme inhibition. contributor to gastric mucosal damage, and excessive

Therefore, the phytochemical results should be regarded generation of reactive oxygen species can promote lipid

as supportive evidence for a possible phytochemical peroxidation, inflammatory responses and impairment

basis of activity rather than as direct evidence of the of mucosal integrity. Thus, constituents possessing

mechanism. antioxidant properties could theoretically complement

The concentration-related increase in H⁺/K⁺-ATPase proton-pump inhibition by reducing oxidative injury to

inhibition observed with the extract is pharmacologically the gastric mucosa. However, because antioxidant

relevant because inhibition of this enzyme can directly activity was not measured in the present study, this

reduce the final step of gastric acid secretion. The interpretation remains mechanistic speculation and

progressively greater inhibition at 0.050, 0.10 and 0.20 requires experimental confirmation.

g/mL indicates that the extract contains one or more The detected tannins may also contribute to the overall

constituents capable of interfering with proton-pump gastroprotective potential of the extract. Tannins have

activity under the experimental conditions. Importantly, been associated with gastric protection through their

the inhibition at 0.20 g/mL approached that produced astringent and protein-precipitating properties, which

by omeprazole at the same concentration. Nevertheless, may contribute to formation of a protective layer over

the similarity in percentage inhibition at a single damaged mucosal surfaces [20]. Flavonoids have

concentration should not be interpreted as equivalent likewise been reported to possess several

potency or efficacy. Omeprazole is a well-characterized gastroprotective mechanisms, including reduction of

proton-pump inhibitor with a defined molecular target gastric acid secretion, antioxidant activity, enhancement

and pharmacological mechanism, whereas the present of mucosal defense and modulation of inflammatory

extract is a complex mixture of constituents whose pathways [21,22]. Therefore, the activity of the crude

individual concentrations and activities have not yet extract may not be attributable exclusively to inhibition

been established. Comparison of IC₅₀ values, rather of H⁺/K⁺-ATPase but could potentially arise from

than percentage inhibition at one concentration, would complementary effects of several phytochemical classes.

provide a more meaningful assessment of relative Such multi-target activity is particularly relevant to

potency. gastric ulcer disease, which involves both aggressive and

The observed proton-pump inhibition is supported by defensive factors.

previous experimental evidence demonstrating that A notable observation in the present assay was the

naturally occurring flavonoids can directly inhibit gastric negative inhibition value obtained at the lowest tested

H⁺/K⁺-ATPase. Beil et al. reported that several concentration of the extract. Negative percentage

flavonoids inhibited gastric H⁺/K⁺-ATPase activity in inhibition does not represent true biological stimulation

vitro, with inhibitory potency influenced by the number of the gastric proton pump necessarily; rather, it may

and position of hydroxyl groups on the flavonoid arise when the absorbance of the test reaction exceeds

structure [18]. Similarly, other naturally occurring that of the control used in the calculation. Such an

flavonoids, coumarins and xanthones have been shown observation can occur because of background


	to inhibit		gastric	H	⁺ /K	⁺ -ATPase,	suggesting			that	absorbance,	interference from	colored			extract

	structurally		diverse		plant-derived		compounds			can	constituents,	matrix effects,	variation		in	enzyme

	interact	with	the	gastric		proton pump		[19].	These		preparation, or	analytical variability.		Therefore,		the

	findings	provide	a	plausible		mechanistic		basis	for	the	negative value	at 0.025 g/mL	should	be	interpreted	



activity observed in the present S. officinarum extract, cautiously and should not be used to infer a stimulatory

particularly because flavonoids were detected in the effect of the extract. Appropriate sample blanks and

phytochemical screening. matrix controls are particularly important when crude
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plant extracts are evaluated using colorimetric enzyme range used in the assay is relatively high, and therefore

assays. the biological relevance of the observed inhibition

The use of a crude gastric H⁺/K⁺-ATPase preparation requires confirmation using appropriately standardized

obtained from goat gastric mucosa is another factor that extract preparations and in vivo models.

should be considered when interpreting the findings. Despite these limitations, the present findings are

Although this experimental approach provides a significant because they provide experimental support

practical model for preliminary screening, the for further investigation of S. officinarum flowers as a

preparation may contain other membrane-associated potential source of gastroactive phytoconstituents. The


	proteins or	endogenous	substances	capable	of	results are also	consistent	with	the	broader

	influencing	the	measured phosphate	release.		pharmacological	literature	showing that	plant-derived	

	Consequently,	the	observed inhibition	should	be	flavonoids and	phenolic	compounds	can	influence



considered evidence of activity against the assay system gastric acid secretion and mucosal defense through

rather than definitive proof of direct binding to purified multiple mechanisms [18–22]. Thus, the observed

gastric H⁺/K⁺-ATPase. Further studies using purified H⁺/K⁺-ATPase inhibition may represent one

enzyme preparations, enzyme kinetics and, where component of a broader pharmacological profile rather

appropriate, molecular interaction studies would help than the sole mechanism responsible for the traditional

establish whether the extract or its individual gastrointestinal use of the plant. Future studies should

constituents directly interact with the proton pump. therefore combine enzyme-based assays with

The present results also provide an important basis for phytochemical quantification, bioassay-guided isolation,

further phytochemical investigation of S. officinarum antioxidant and anti-inflammatory evaluations, enzyme

flowers. Since the activity increased substantially with kinetic studies, and validated in vivo gastric ulcer models.

increasing extract concentration, bioassay-guided Such investigations would help establish a clearer

fractionation could be used to determine whether the structure–activity relationship and determine whether

activity is concentrated in a particular fraction. the observed in vitro activity translates into meaningful

Subsequent chromatographic separation and gastroprotective efficacy.

spectroscopic characterization could identify the Strengths and Limitations

constituents responsible for the observed effect. The present study has several strengths. First, it provides

Determination of the IC₅₀ and evaluation of enzyme preliminary experimental evidence for the potential

kinetics would additionally clarify the potency and mode gastroactive properties of the ethanolic flower extract of

of inhibition. This approach would be particularly Saccharum officinarum L., an underexplored plant material

valuable because previous structure–activity studies in comparison with more extensively studied medicinal

indicate that the inhibitory activity of flavonoids against plants. Second, the study combines preliminary

gastric H⁺/K⁺-ATPase can vary considerably according phytochemical screening with an enzyme-based

to their molecular structures and degree and pattern of pharmacological assay, thereby providing a preliminary

hydroxylation [18]. link between the presence of secondary metabolites and

The findings should nevertheless be interpreted within H⁺/K⁺-ATPase inhibitory activity. Third, the use of

the limitations of the present study. First, preliminary omeprazole as a reference drug provides a

phytochemical screening was qualitative and did not pharmacological benchmark for interpreting the proton-

quantify the individual bioactive constituents. Second, pump inhibitory activity of the extract. Furthermore,

the study assessed H⁺/K⁺-ATPase inhibition in vitro and evaluation at different concentrations demonstrated a

therefore cannot establish whether the extract would concentration-related pattern of inhibition, which

reduce gastric acid secretion or prevent ulcer formation supports the possibility of a dose-dependent

in vivo. Third, no enzyme kinetic analysis was performed pharmacological effect.

to distinguish competitive, non-competitive or other However, several limitations should be considered when

modes of inhibition. Fourth, the absence of detailed interpreting the findings. The phytochemical analysis

antioxidant, anti-inflammatory, mucin-enhancing, was qualitative and therefore does not establish the

cytoprotective or H. pylori-related investigations concentration of individual bioactive constituents or

prevents attribution of the activity to mechanisms other identify the compounds responsible for the observed

than proton-pump inhibition. Finally, the concentration activity. The H⁺/K⁺-ATPase assay was performed in

The Nigerian Health Journal, Volume 26, Issue 3

© The Author(s), 2026. Published by The Nigerian Medical Association, Rivers State Branch.

Downloaded from www.tnhjph.com

Print ISSN: 0189-9287 Online ISSN: 2992-345X 1604


The Nigerian Health Journal; Volume 26, Issue 3 – September, 2026

Evaluation of the Antiulcer and In-Vitro H⁺/K⁺-Atpase Inhibitory Activity of Saccharum Officinarum

Khade et al

vitro using a crude gastric mucosal enzyme preparation; molecules with potential gastric acid-modulating

therefore, the results cannot be directly extrapolated to properties.

gastric acid inhibition or antiulcer efficacy in vivo. The The findings may also have implications for the

study also did not determine the IC₅₀ value or development of standardized herbal preparations from

investigate the kinetics and precise mode of enzyme S. officinarum flowers. However, such development

inhibition. In addition, the contribution of other would require rigorous characterization of the extract,

potentially relevant gastroprotective mechanisms, such assessment of batch-to-batch consistency, evaluation of

as antioxidant, anti-inflammatory, mucin-enhancing, safety, and confirmation of pharmacological efficacy in

cytoprotective, or H. pylori-related effects, was not appropriate in vivo models. Since the present study was

evaluated. The relatively high concentrations used in the conducted using an in vitro H⁺/K⁺-ATPase assay, the

assay and the negative inhibition value observed at the results should be regarded as preliminary and should not

lowest concentration also warrant cautious be interpreted as evidence of clinical antiulcer efficacy.

interpretation because extract-related matrix or Overall, the study provides a useful starting point for

analytical interference cannot be excluded. investigating S. officinarum flowers as a potential source

Further investigations should therefore include of gastroactive phytoconstituents. Further integrated

quantitative phytochemical profiling, bioassay-guided studies involving phytochemical profiling, mechanistic


	fractionation	and	identification	of active constituents,	enzyme studies, antioxidant		and anti-inflammatory

	determination	of	IC ₅₀ values,	enzyme kinetic studies,	evaluation, and validated	in vivo ulcer models are required	

	and evaluation in validated		in vivo	gastric ulcer models.	to determine whether	the	observed proton-pump



Such studies would help establish the pharmacological inhibitory activity translates into meaningful

relevance, mechanism of action, efficacy, and safety of gastroprotective effects.

S. officinarum flower extract.

CONCLUSION

Implications of the Findings The present study demonstrated that the ethanolic

The findings of the present study have potential flower extract of Saccharum officinarum L. possesses

implications for the pharmacological investigation of promising antiulcer potential. Preliminary

Saccharum officinarum L. flowers as a source of bioactive phytochemical screening revealed the presence of

compounds with gastric acid-modulating activity. The alkaloids, flavonoids, saponins, tannins, terpenoids, and

observed inhibition of H⁺/K⁺-ATPase suggests that the other bioactive constituents, which may contribute to

ethanolic flower extract may possess antisecretory the observed gastroprotective activity. The extract

potential and provides a preliminary mechanistic basis exhibited concentration-dependent inhibition of gastric

for further investigation of its traditional use in H⁺/K⁺-ATPase, with the highest inhibitory activity

gastrointestinal disorders. The detection of flavonoids, observed at the tested concentration of 0.20 g/mL. This

phenolic compounds, tannins, alkaloids, saponins, activity was comparable to that of the standard drug

glycosides, and terpenoids further indicates that the omeprazole. The observed inhibition of H⁺/K⁺-ATPase

extract contains diverse secondary metabolites that may suggests that the flower extract may reduce gastric acid

contribute to its biological activity. secretion and thereby contribute to the prevention of

From a drug-discovery perspective, the findings provide gastric ulcer formation. These findings provide scientific

a basis for subsequent phytochemical and support for the traditional use of S. officinarum in

pharmacological studies aimed at identifying the gastrointestinal disorders. However, further studies,

constituents responsible for H⁺/K⁺-ATPase inhibition. including in vivo antiulcer models, isolation of the active

Bioassay-guided fractionation and quantitative phytoconstituents, and mechanistic investigations, are

phytochemical analysis could help establish relationships necessary to establish its therapeutic efficacy and safety.

between specific constituents and enzyme inhibitory

activity. Determination of IC₅₀ values and enzyme Declarations

kinetic parameters would further clarify the potency and Authors’ contribution: Harshad Khade
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