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			Abstract | Medicinal plants have been in use since the dawn of human civilization, with 600-700 species native to Pakistan utilized in the preparation of Ayurvedic, Unani, and homeopathic medicines. Among these, the semi-erect, spiny shrub Asparagus officinalis, with its white tuberous roots, holds significant importance. This plant naturally grows in regions such as southern Africa, Europe, Australia, and Asia. Its roots are used to make nourishing tonics, rich in vitamins and being consider a healthy source of carbohydrates with minimum calories. This plant provides numerous health advantages due to the presence of constituents such as tannins, alkaloids, saponins and protein playing a vital role in enhancing vigor and fertility of both men and women. Asparagus officinalis exhibits pharmacological characters and work as an active anti- inflammatory, anti-oxidant, anti-abortifacient, anti-cancer, anti-oxytocic, anti-cancer, anti- ulcer, anti -fungal, anti-coagulant and anti-bacterial. It has been reported to use as a prominent remedy for reducing risk of cardiovascular diseases, osteoporosis, constipation, obesity, rheumatism, diarrhea and diabetes. In contemporary times, the demand for such medicinal plants has skyrocketed globally. However, the risk to these crucial natural resources is escalating due to their overuse and habitat fragmentation, which could threaten their survival. Hence, considering the importance of Asparagus, initiatives should be undertaken to safeguard its existence in its natural habitats. Further research study is need of the time to disclose the hidden pharmacological features of asparagus plant for its best utilization as remedy for curing diseases or for its utilization as primary source in modern medicine. 
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			Introduction

			Asparagus officinalis, a perennial herb belongs to Asparagaceae family, which comprises about 150 species spread across tropical and subtropical regions up to 1500 meters in elevation. Asparagus is particularly prevalent in Europe, Australia, Asia and Southern Africa (Figure 1), with around fourteen different species present in Pakistan (Ali and Khan, 2009). This species is highly valued for its historical uses in food and medicine. In many parts of the world, Asparagus officinalis L. is considered an essential daily vegetable. It served as a dietary resources some 20 thousand years but its favorability was dependent on diuretic, flavor and medicinal properties (Thakur and Sharma, 2015).
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			Figure 1: Distribution of Asparagus officinalis (Yellow dots shows plant distribution).

			Around 10 million asparagus are consumed worldwide, and consumers present concern about eating a healthy diet will help to sustain a high demand for this valued product, which ranks among the best antioxidant plant foods. The world’s top producers of green and white asparagus are Peru and China, respectively. Spain is ranked second in Europe, behind Germany, and fifth globally (FAO, 2021). In 2024, the asparagus market was estimated to be worth USD 35.73 billion worldwide. The market is anticipated to expand at a compound annual growth rate (CAGR) of 3.52% from USD 36.61 billion in 2025 to USD 46.63 by 2032. In 2024, North America held a 36.58% market share, dominating the asparagus industry (www.fortunebusinessinsights.com).

			Historically, asparagus plants have served mainly for provision of basic need of drugs to save life. Humans have traditionally relied on these plants for curing diseases and this knowledge has permeated gradually to most of the living communities. Consequently, the combination of human incidence, magic, culture and necessities led to the in-depth importance of medicinal plants, forming the foundation and discoveries of modern medicine. The rural areas throughout the word used medicinal plants as primary and basic health care even in those areas where modern medicines are predominant. Traditional medicines are mainly derived from minerals, organic matter and medicinal plants and that’s why it is considered as herbal drugs as a sourced from medicinal plants. Keeping in view the importance of medicinal herbs Pakistan is counted as the prominent medico-culturally diverse region for the medicinal plants usage as ingrained in traditional healthcare systems like Unani and Ayurveda.

			Pakistan’s hilly regions such as Hindukush, Himalayas and province Khyber Pakhtunkhwa are enriched of diverse medicinal plant species. Many of these medicinal plants are used by locals to treat various diseases (Gilani et al., 2009; Shinwari, 2010). A significant portion of these plants have been explored for their potential as food and medicine, which could serve as primary provision for pharmaceutical industries (Kala et al., 2006) Globally, 3 hundred species of Asparagus plant have been discovered, Asparagus officinalis is one of the most important species used in indigenous medicine (Hayes et al., 2008). Keeping in view the dependency of humans directly or indirectly on these medicinal plants for curing, the current study was conducted.

			
					To explore the pharmacological importance of Asparagus plant. 

					To identify direct or indirect medicinal importance for curing of many diseases due to its ant-action in many health problems.

			

			Materials and Methods

			Search criteria

			This study was based on the medicinal application and pharmacological effects of Asparagus officinalis L., published in original research papers, articles in different journals, google scholar and other online resources. Keen attentions were also given to the study conducted in labs like, state key laboratory of biobased material and green papermaking, Qilu University of Technology, Shandong Academy of Science, Jinan, China (Zhang et al., 2019), lab of basic and applied chemistry, University of Central Punjab, Lahore-Pakistan (Mehmood et al., 2023) and PubMed Central. Asparagus officinalis L. along with other species were the primary option for the authors’ pharmacological and toxicological research, as per the experiments conducted in their laboratory. Therefore, our search criteria were focused to utilize their research work in accordance to our interest for exploring the medicinal role of the studied plant.

			Interpretation of published data

			Researchers from all over the world have carried out and published a variety of research studies to clarify and validate the ethnobotanical value of medicinal plants. The findings of these studies have been established via the use of a range of methodologies and situations. The review study assessed the morphological, phytochemical, historical, etymological, and pharmacological features of Asparagus officinalis L. Reports on ethnobotany, laboratory research, and clinical trials with asparagus plants were prioritized. Finally, results were obtained from all collected data and literature studied and were based for discussion. Hence, conclusions were drawn from all of the information gathered and books examined.

			Chemical constituents

			Asparagus belongs to the Liliaceae family, which also includes allium, onions and garlic. However, asparagus was eventually reclassified, with the placement in Asparagaceae family rather than Amaryllidaceae family (Goyal et al., 2003). Chemical components of Asparagus officinalis present in its roots, shoots, leaves, flowers and ripe fruits making it an important therapeutic plant (Foster and Skehan, 1996). Asparagus acid, inulin, saponins, steroidal glycosides and eight fructo-oligosaccharides are the main bioactive ingredients. Sarsasapogenin, shatavarin I–IV, galactogogue, quercetin and rutin are among the chemicals found in greater concentration in the root. Thiophene, thiazole, aldehyde, ketone vanillin, asparagusic acid and its methyl and ethyl esters are found in the shoots and are commonly employed as flavourings. While the mature fruits and flowers contain hyperoside, rutin and quercetin. The leaves contain diosgenin and quercetin-3-glucuronide. Additional key bioactive compounds include Mg, P, Ca, Fe, and folic acid, vitamins (A, B1, B2, C, E), amino acids (arginine, asparagine, tyrosine) and essential oils (Negi et al., 2010). Secondary metabolites such as resin, flavonoids, and tannin are also present. Various phytochemicals found in A. adscendens, include steroids, triterpenoids, glycosides, saponins, phenolic compounds, aliphatic compounds, and nitrogenous components have also been reported (Mamta and Shukla, 1995) (Table 1).

			Results and Discussion 

			Medicinal plants like Asparagus officinalis have been utilizing since the dawn of humanity. They serve two fundamental purposes: as dietary supplements and as natural factories for producing plant-based drugs. Therefore, discussion was based on exploring the edible uses and its significant importance as a medicinal and pharmacological effects.

			[image: ]Figure 2: Plants of Asparagus officinalis growing in natural habitat.
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			Figure 3: Uses (Edible, Homeopathic and Pharmacological) of Asparagus officinalis L.

			Table 1: Chemical constituents of Asparagus officinalis (L.).

			
				
					
					
				
				
					
							
							Plant part

						
							
							Name of compounds

						
					

					
							
							Root

						
							
							Steroidal saponins, sarsasapogenin, shatavarin I-IV, galactogogue, quercetin and rutin

						
					

					
							
							Shoot

						
							
							Thiophene, thiazole, aldehyde, ketone vanillin, asparagusic acid, and methyl/ethyl esters

						
					

					
							
							Leaves

						
							
							Diosgenin and quercetin-3-glucuronide

						
					

					
							
							Flower

						
							
							Quercetin, rutin (2.5% dry basis), and hyperoside

						
					

					
							
							Mature Fruits

						
							
							Quercetin, rutin (2.5% dry basis), and hyperoside

						
					

					
							
							Other important compounds (Present in root, shoot, leaves, flower and mature fruits)

						
							
							Vitamins (A,B,C,E), inorganic compounds (Mg, P, Ca, Fe, and folic acid), essential oils, amino acids (asparagine, arginine, tyrosine), secondary metabolites (flavonoids, kaempferol, resin and tannins)

						
					

				
			

			Edible uses

			Asparagus officinalis has a rich history of cultivation as a vegetable herb stretching back 2,000 years. Its excellent nutritional content includes zero fat, low salt, minimum calories, high protein, rich potassium, folic acid, and vitamins (C, B6, and Thiamin) as well as fiber that made it a popular food choice (Thakur and Sharma, 2015). Young shoots from the plant are collected in the spring and consumed not only as tasty food items but also as a vegetable and a useful appetizer after being boiled and steamed. The shoots are often served as salads, with an onion-like flavor. Asparagus officinalis’ shoots provide a rich source of dietary fiber, carbohydrates, vitamins and proteins. One distinguishing characteristic of Asparagus officinalis from other vegetables is its high folic acid content, which is essential for the development and growth of blood cells as well as the for prevention of liver illnesses. In addition, the plant’s roasted seeds can be used as substitutes of coffee.

			Medicinal/Homeopathic uses

			A. officinalis is utilized in homeopathy to treat heartache, severe heart palpitations, shortness of breath from hydrothorax, difficulties in swallowing due to hydrophobia, and the passing of stones in urine accompanied by intense toothache. The plant’s fruits and seeds have been found most effective in alleviating these conditions.

			Pharmacological, therapeutic and nutraceutical uses

			Asparagus officinalis is prized for its therapeutic and nutraceutical attributes. Its constituents, including fructans and saponins, are essential for their anti-tumor properties as well as for lowering the risk of developing problems including diabetes, rheumatism, constipation, diarrhea, osteoporosis, obesity, and cardiovascular disease (Sharma et al., 2000). The plant’s root is the most commonly used part, containing steroidal glycosides. Compounds present in asparagus are renowned for their manifold health benefits, including an increased rate of urine production and the strengthening of capillary walls. The roots also aid bowel evacuation, sweat induction, and lowering blood pressure. Powdered seeds are used to relieve nausea, and green Asparagus aids in protein conversion into amino acids, benefiting conditions such as kidney stone and arthritis. The plant also plays a vital role in improving the health of reproductive organs by serving as tonic for them.

			The seeds and fruits have been used for blood purification and skin care like pimple, respectively. Numerous pharmacological benefits include anti-oxidant, anti-ulcer, hypertensive, anti-bacterial, anti-fungal, anti-dysenteric, anti-inflammatory, anti-abortifacient and anti-cancer properties (Lata et al., 2002).

			Anti-inflammation property of asparagus

			The saponins has been of unique attention for association to amyotrophic horizontal sclerosis because it acts on body responses and reduce the inflammation, without directly counteracting the active agent such as glucocorticoids and aspirin (Dawid and Hofmann, 2014). Even though amyotrophic parallel sclerosis is classified as a chronic neurodegenerative disease and is not now recognized as an immune system problem, excessive, unwanted irritation may play a crucial role in the death of some nerve cells in the disease. Current studies on asparagus have shown another group of saponins that influence irritability via informing cytokines, which is significant in this mitigating context (Iqbal et al., 2017).

			Asparagus as the best antioxidant 

			Brazilian analysts have ranked asparagus as one of the top ten general cancer preventive agents. Given the abundance of unusual and typical cell reinforcements found in asparagus, this conclusion is not astonishing. It is worth mentioning that asparagus is a remarkable source of vitamin E and vitamin C, two potent antioxidants, as well as the mineral selenium, which plays a crucial role in the activity of glutathione peroxidase, one of the body’s most studied cell reinforcement proteins (Alok et al., 2015). The effects of asparagus pubescens methanolic concentrate were investigated in relation to compound, warm-actuated inflammation, and new egg whites-induced agitation. In mice, the concentration measurement conditionally induced licking, wriggling, and hot plate-actuated pain in response to acidic corrosive. Rats were also irritated by the concentrate, which effectively prevented the new egg whites from forming. These barriers were quantifiably significant (Hamdi et al., 2018).

			Anti-depressant activity

			Additionally, the study revealed a significant reduction in brain monoamine oxidase levels when compared to the control group; it was observed that methanolic extracts of asparagus notably inhibited both cholinesterase and MAO activities (Kumar et al., 2018). Another investigation demonstrated antidepressant-like effects of the methanolic root extract of asparagus in both the forced swim test and the learned helplessness model (Hannan et al., 2017).

			Anti amnesic activity

			The ethanolic extract of asparagus roots demonstrated a notable dose-dependent improvement in memory using the elevated plus maze model in mice (Palanisamy et al., 2012). This effect was found to be significantly greater than that induced by piracetam (Fatima et al., 2020). Additionally, there was an increase in acetylcholinesterase levels in the hippocampal regions linked to learning and memory (Galani et al., 2014).

			Analgesic action

			Root extracts of asparagus, both aqueous and alcoholic, have shown to exhibit significant analgesic effects in a heat conduction model. Additionally, a study revealed that ethanolic extracts of asparagus could suppress the writing reflex in a mice model induced by acetic acid.

			Antipyretic action

			The ethanolic extracts of asparagus demonstrated significantly greater antipyretic effects in albino Wistar rats compared to the aqueous extract in the yeast-induced fever model, a result that is comparable to the standard antipyretic paracetamol (Sharma et al., 2017). Asparagus root extract, which has the highest levels of flavonoids, polyphenols, and vitamin C, shows the most substantial antioxidant properties. Furthermore, asparagus is abundant in the flavonoid rutin.

			Safety precautions and toxicity

			In general, taking asparagus at the suggested dosages is safe. However, if a person has diarrhea or kidney problems, they shouldn’t use it. Additionally, if a person has renal illness, taking supplements containing asparagus is not advised.

			Conclusions and Recommendations

			The present review attempts to summarize the importance of Asparagus officinalis in the medicinal field. Various plant parts have been the subjected to several investigations aimed at exploring new developing medicinal medications and pharmaceutical drugs. However, due to factors such as habitat fragmentation, deforestation, human interference and forest fires the plant population may at risk of genetic erosion. Therefore, adopting strategies to conserve the surviving population and genetic resources of this species is critical. Given its medicinal importance, it’s urgent to protect this species in its natural population. This review could serve as a valuable literature resource for researchers interested in this field.
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