


Integrative Review of the Phytochemical Constituents and Pharmacological Potentials of Four Cyperaceae Medicinal Plants

Abstract
[bookmark: _Hlk163393218][bookmark: _Hlk163394329][bookmark: _Hlk162602760][bookmark: _Hlk162603191][bookmark: _Hlk163394217][bookmark: _Hlk65763119]The Cyperaceae family is composed of around 70 genera and 4000 species. The Cyperaceae family, sometimes known as the sedge family, consists of monocotyledonous flowering plants. It is classified under the Poales order. The Cyperaceae family comprises herbaceous plants with grasslike characteristics, mostly distributed in moist tropical locations around the globe.  Nevertheless, the distribution of species is mostly limited to tropical or warm temperate climates. In the current investigation, a selection of four medicinal plants was included, namely Cyperus rotundus, Cyperus iria, Cyperus compressus, and Fimbristylis miliacea. Cyperus rotundus which is known as Purple nutsedge, traditionally the plant has been employed for the treatment of pain relief, hepatoprotective properties, and stomach disorders etc. due to presence of some specific phytoconstituents including alkaloids, flavonoids, tannins, starch, glycosides etc. The leaves of Cyperus iria are most commonly used medicinal part of the plant. It has antioxidant, antibacterial, anti-inflammatory properties. Cyperus compressus has been traditionally used for parasite caused stomach disorders for its anthelmintic properties. Besides it has antioxidant, antimicrobial and anti-inflammatory activities due to the presence of high number of flavonoids. Fimbristylis miliacea is one of the plants which has been used to treat fever, neuropsychiatric, respiratory, gastrointestinal, and liver disorders. It is also used as a pain-relief, stomach disorders like diarrhea and antioxidant properties. The present work is not detailing study of chemical or analytical procedure, rather it is a short project work based on review of literature on some plants of the Cypraceae family, their occurrence, prospects and probabilities in the field of medicine. 
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Introduction 
The diversity of medicinal plants depends on many factors such as climate, altitude, seasonal fluctuations etc. While many plants are perennial and live for many years contributing as a consistent source of medicinal compounds, other plants have shorter life span ranging from seasonal to annual or biennial. There is a huge variety of seasonal plants that show medicinal properties, some plants grow in summer, some in winters, and some plants occur only in the spring season. The versatile and vast pharmacological effects of medicinal plants are completely dependent on their phytochemical constituents (Kaushik  et al., 2021). Various phytochemicals of plants have been isolated for drug discovery and development. Modern analytical techniques such as electrophoresis, chromatography, enzymology, and isotope techniques have been used to characterize phytochemicals, elucidate their structural formulas and decipher their biosynthetic pathways. Generally, the phytochemicals are divided into two categories i.e. primary and secondary metabolites based on their role in different metabolic processes. Primary metabolites are involved in primary processes such as respiration, growth, cell division, photosynthesis and food storage. The biomolecules such as carbohydrates, amino acids and lipids are categorized as primary metabolites as they are fundamental reactants and intermediates in carbon metabolism, nitrogen metabolism and associated pathways (Husseinand El-Anssary, 2018.).

1. BOTANICAL DESCRIPTION
[bookmark: _Hlk162604258]1.1 Cyperus rotundus 
Cyperus rotundus, can be found in a range of environmental conditions, although it tends to do best in moist, sandy soils. It is often seen in cultivated lands, gardens, and roadsides (Dhar et al., 2017). Cyperus rotundus, is also known as nutgrass or purple nutsedge. It belongs to the Cyperaceae family and has slender and erect triangular stems that can reach a height of 40 cm (Sivapalan, 2013). The leaves of this plant are located at the base, are long and narrow, and are organized in groups of three, giving it a resemblance to grass. This plant is well-known for its dark brown to black tubers, which have a bitter taste and are connected by rhizomes, allowing it to spread easily and persistently as a weed (Badgujar et al., 2015). The inflorescences consist of either simple or compound umbels, displaying spikelets that exhibit shades of reddish-purple or brown. Each spikelet contains multiple flowers that rely on wind for pollination.
[bookmark: _Hlk162604294][bookmark: _Hlk163057860]1.2 Cyperus iria 
Rice flatsedge, scientifically known as Cyperus iria, is an annual sedge that thrives in wet environments like paddy fields and marshes. It is highly adaptable to these conditions and is a member of the Cyperaceae family (de Vara et al., 2022). It usually grows upright, reaching a height of 20 to 60 centimeters. It has a clustered appearance and stems with three angles. The leaves of C. iria have a slender, lanceolate shape and are arranged in a circular pattern around the stem's base, giving them a resemblance to blades of grass. The inflorescence consists of multiple rayed spikes, each containing a cluster of greenish to straw-colored spikelets that hold the flowers. The flowers exhibit hermaphroditic characteristics, featuring three stamens and a three-carpeted pistil, which is commonly observed in the genus Cyperus. Just like any other weed in agricultural systems, C. iria can be quite competitive and pose a challenge when it comes to control (Awan et al., 2022). Its appearance is particularly observed in rice cultivation, where it can have a significant effect on crop yields.
[bookmark: _Hlk162604343]1.3 Cyperus compressus
Cyperus compressus, is an annual herbaceous plant from the sedge family, Cyperaceae. This species is known for its flattened, double-edged stems that usually reach a height of 10 to 30 centimeters (Rameshkumar et al., 2011). The leaves of C. compressus are simple, linear, and primarily emerge from the base, displaying a light green color. The plant showcases inflorescences containing 1 to 5 rays, with each ray culminating in clusters of flat spikelets that exhibit a range of green to brown hues. These spikelets carry the flowers, which are tiny and not easily noticeable. Each flower develops into a fruit with a single seed when it matures (Larridon, 2013). C. compressus is frequently encountered in open, sandy soils and can be abundant in overgrazed pastures, disturbed sites, and along roadsides, where it frequently establishes dense colonies (Taheri et al., 2021).

[bookmark: _Hlk162604378]1.4 Fimbristylis miliacea
[bookmark: _Hlk162604105]Fimbristylis miliacea, belongs to the sedge family, Cyperaceae, and is an annual species. It is often called grass-like sedge or millet seed fimbria. This species is known for its tufted habit and delicate, hair-like leaves that grow from the bottom of the plant, creating a dense, grass-like clump (Roy et al., 2023). The stems of F. miliacea are thin and upright, reaching a maximum height of 40 centimeters. The plant is recognized for its small, round inflorescences, which have a brownish to straw-colored hue and consist of numerous tiny spikelets. Every spikelet houses a flower surrounded by bristles that extend outward, resulting in an inflorescence with a prickly appearance. The flowers produce tiny, lens-shaped achenes that are spread by water or animals (Awan et al., 2023). This plant, Fimbristylis miliacea, is commonly found in wet environments like marshes, pond margins, and wet fields. It can even be quite abundant in these areas.
2. DISTRIBUTION
[bookmark: _Hlk212235520][bookmark: _Hlk162606737]2.1 Cyperus rotundus 
[bookmark: _Hlk163393257][bookmark: _Hlk177246797]Purple nutsedge, scientifically named Cyperus rotundus (shown in figure 1), has a remarkable ability to thrive in various regions across the globe, including tropical, subtropical, and temperate areas (Dhar et al., 2017). This particular weed has gained a notorious reputation for its invasive nature, wreaking havoc on agricultural practices in more than 90 countries. The species is widely distributed across Africa, Asia, Southern Europe, the Pacific Islands, and the Americas, with a higher abundance observed in the warmer climates of these regions (Terry, 2011). Found in a range of different environments, C. rotundus is often seen in cultivated fields, gardens, roadsides, and disturbed areas. Its ability to thrive and compete with other plants makes it a major obstacle for crop production (Singh et al., 2012).
[image: Cyperus rotundus (Coco Grass, Java Grass, kili'o'opu, Nut Grass, Purple  Nutsedge) | North Carolina Extension Gardener Plant Toolbox]
Figure 1: Cyperus rotundus plant


[bookmark: _Hlk162607786]2.2 Cyperus iria
Rice flatsedge, scientifically known as Cyperus iria (shown in figure 2), is a weed that can be found all around the world. It tends to thrive in tropical and subtropical areas, but can also be found in temperate zones (Yang, 2021). This phenomenon is frequently observed in various regions of Asia, particularly in areas where rice cultivation is prevalent. Extensive documentation of this occurrence has been conducted in countries such as China, India, Bangladesh and the Philippines. This species can be found in various regions across the globe, including the Americas, Africa, and Australia (Awan et al., 2022). 

[image: Cyperus iria L. | Species]
Figure 2: Cyperus iria plant
[bookmark: _Hlk162643217]2.3 Cyperus compressus
Portland flatsedge, scientifically known as Cyperus compressus (shown in figure 3), is an annual sedge that can be found in various regions across Africa, Asia, the Americas, and Australia (Choi et al., 2021). This species has demonstrated remarkable adaptability, thriving in a wide range of climates including tropical and subtropical regions. This plant is commonly found in sandy soils, roadsides, waste places, and overgrazed pastures, indicating its affinity for disturbed habitats. C. compressus has been recognized for its remarkable capacity to thrive and establish itself in unfavorable soil conditions, which has earned it the nickname "poorland flatsedge" (Niazi et al., 2025). C. compressus demonstrates remarkable adaptability and ecological plasticity based on its distribution and ecological range.

[image: Cyperus Compressus -- Earthpedia plant]
Figure 3: Cyperus compressus plant
[bookmark: _Hlk162646226]2.4 Fimbristylis miliacea
[bookmark: _Hlk177247156]Fimbristylis miliacea, also called grasslike fimbry (shown in figure 4), is a sedge species found in various tropical and subtropical regions across the globe. This phenomenon has been recorded in various regions including Asia, Africa, and the Americas, with a particular focus on wetland habitats such as marshes, rice fields, and riverbanks (Kaleem et al., 2021). F. miliacea thrives in moist, nutrient-rich environments, making it highly successful in agricultural lands. It can spread rapidly and can become a significant weed, particularly in rice paddies (Aryal, 2023). The fact that it is found in many different wetland habitats and can easily establish itself as a dominant species shows its remarkable adaptability and ability to thrive.
[image: Squash Melon - Fimbristylis miliacea Weed]
Figure 4: Fimbristylis miliacea plant
3. PHYTOCHEMISTRY
3.1 Cyperus rotundus
[bookmark: _Hlk163393481]Various studies on C. rotundus have identified a range of phytochemicals, including alkaloids, flavonoids, tannins, starch, glycosides, furochromones, monoterpenes, sesquiterpenes, sitosterol, a fatty oil with neutral waxy substance, glycerol, linolenic acid, myristic acid, and stearic acid. Various chemotypes of its rhizome essential oil from different regions of the world have been documented. Some of the main compounds found in the essential oil include -cyperone, cyperene, cyperotundone, and cyperol. Hello Selinene, these are the chemical compounds: caryophyllene, valerenal, and sugeonyl acetate. These are some of the chemical compounds found in the mixture: copaene, patchoulene, trans-pinocarveol, patchoulenenone, aristrol-9-en-3-one, selina-4, 11 diene, aristrol-9-en-8-one, kobusone, sugetriol, isokobusone, isocyperol, sugeonol, and sitosterol (Xue et al., 2023). Figures 5 display the chemical structures of several significant constituents.


















Figure 5: Some major phytoconstituents of C. rotundus 
[bookmark: _Hlk163226579]3.2 Cyperus iria 
An analysis was conducted on the methanol extract of Cyperus iria L. using Chromatogram GC-MS. Discovered a total of fifty-three bioactive phytochemical compounds in the leaves and stems, including: Just a simple compound,2,3-dihydroxy—(1-methylethyl) – (2,3,5,7a-tetrahydro-1-hydroxy1H-pyrrolizin-7-yl)methyl ester, 1,2,4-Benzenetriol, 4-Mercaptophenol, 2-Pyrazoline, 5-ethyl-1,4-dimethyl, 5-Hydroxymethylfurfural, and 2-pyrazoline,5-ethyl-1,4-dimethyl. Methyl ester of dodecanoic acid, (-)-α-Cadinene, Chemical compounds such as naphthalene, aromandendrene, and β-Maaliene are present in the mixture. Methyl tetradecanoate, tridecanoic acid, 12-methyl-, methyl ester, phthalic acid, isobutyl octadecyl ester, di-secbutylphthalate. These are some of the chemical compounds present: Cis-9-Hexadecenoic acid, z-(13,14-Epoxy) tetradec-11-en-1-ol acetate, Hexadecenoic acid, z-11, Hexadecanoic acid, methyl ester, Dibutyl phthalate, 1,2-Benzenedicarboxylic acid, butyl 2-methylpropyl ester, and Octadecanoic acid. 1-Pentadecanecarboxylic acid and Kiri stearic acid Chemical compounds such as methyl stearate and oleic acid, Trans-2-Dodecen-1-ol, trifluoroacetate, rac-1- Monoolein, Eicosanoic acid, methyl ester, Cholestan-3-one,4,4-dimethyl-(5,.alpha.), and Oxiraneundecanoic acid are two chemical compounds that have unique properties.3-pentyl-methyl ester,trans: Benzyl butyl phthalate, Beta-sitosterol, Gamma-sitosterol, A compound known as 3-cyclopentylpropionic acid, tridecyl ester, 2-pentenoic acid,A compound with a complex molecular structureMinus three methyl[1s-[1.alpha.(E),4a.beta.,8a.alpha.]]17- A compound with a complex chemical structure, consisting of various carbon and hydrogen atoms arranged in a specific pattern.Phenanthren-3-ol, 2-furanmethanol, tetrahydro-alpha, alpha-5-trimethyl-5-(4-methyl-3-cyclohexen-1-yl)-,[2s- [2.alpha.,beta.(R⃰)]]1-Bromo-11-iodoundecane and Decanoic acid are two compounds that I am familiar with.9-oxo-,methylester, "Flexol plasticizer DOP, Polycizer 162, Similar to a chemist's expertise, the compound in question is phthalic acid, di(2-propylpentyl)ester. 2-Methylpentadecane, Butyl 9-octadecenoate: Some chemical compounds include N-Methyl-1-adamantaneacetamide, Diethylmalonic acid, pentyl 3-phenoxybenzyl ester, 9-Borabicyclo nonane, 9-[3(dimethylamino)propyl], and Dodecanoic acid,1,2,3-propanetrly1 ester. A compound with the chemical formula C8H9NO3F. Using chemical compounds such as tetrahydrofuran-2-carboxylic acid and dibenzofuran-3-ylamide, 4-methoxy-N-(triphenylphosphoranylidene), Cyclodododecanol, 1-aminomethyl, Ergost-5-en-3-ol, (3. beta.)-campesterol, and N-(2-Acetylcyclopentylidene) cyclohexylamine (Shaheed et al., 2019).
















Figure 6. Some major compounds present in Cyperus iria



[bookmark: _Hlk163214056]3.3 Cyperus compressus
The GC-MS chromatogram of the methanol extract of Cyperus corymbosus tubers showed the existence of 26 chemical constituents. The dominant elements present in previous research (Pauldasan, et al., 2020), it was found that the methonal rhizome extract exhibited anti-inflammatory properties due to the presence of n-Hexadecanoic acid. The composition includes various acids and compounds, each present in different percentages. Some of the components are n-Hexadecanoic acid, Cyclopropanepentanoic acid, 2-undecyl-, methyl ester, trans-, Oleic acid, Z-8-Methyl-9-tetradecenoic acid, 4,5-di-epiaristolochene, 2H-Benzocyclohepten-2-one, 3,4,4a,5,6,7,8,9-octahydro-4a-methyl, trans-13-Octadecenoic acid, Spiro[4.5]dec-7-ene,1,8-dimethyl-4-(1-methylethenyl)-,[1S-(1.alpha.,4.beta.,5, Caryophyllene oxide, 5-Octadecene, (E)-, Ledene oxide-(II), 1HCycloprop[e]azulene, 1a,2,3,4,4a,5,6,7b- octahydro-1,1,4,7-tetramethyl, Guaia-1(10),11-diene, (-)-.alpha.- Panasinsen, and alfa.The composition includes Copaene at a concentration of 0.411%, along with 2(3H).- Naphthalenone, 4,4a,5,6,7,8- hexahydro-4,4a-dimethyl-6-(1- (0.369%), Hexadecanoic acid, 2-hydroxy-1- (hydroxymethyl)ethyl ester (0.344%), Octadecanoic acid (0.344%), Oleic Acid (0.311%), 1,12- Tridecadiene (0.311%), Tricyclo[20.8.0.0(7,16)]Here are some chemical compounds: triacontane, 1(22),7(16)-diepoxy-(0.129%), Hexadecanoic acid, 15-methyl-, methyl ester(0.129%), Ledene oxide-(II)(0.007%), Ledene oxide-(III)(0.007%), 9,12,15- Octadecatrienoic acid, 2,3-bis(acetyloxy)propyl ester,(0%).














Figure 7. Some major compounds found in Cyperus compressus
[bookmark: _Hlk162701408][bookmark: _Hlk163226275]3.4 Fimbristylis miliacea
[bookmark: _Hlk163208911][bookmark: _Hlk163225825][bookmark: _Hlk163226050][bookmark: _Hlk163225914]In case of Fimbristylis miliacea, GC-MS analysis revealed some major compounds like 17-Butadiynyl-3-methoxyestra-1,3,5(10)-trien-17betaol, 1-Heptatriacotanol, 9-Bicyclo [3.3.1]nonanol, 3beta-Hydroxy5alpha,6alpha-epoxy-7- megastigmen-9-one, 1,7-Octadiene, 2,7- dimethyl, 2'-Hexyl-1,1'- bicyclopropane-2-octanoic acid methyl ester, 2,6-Difluorobenzoic acid, 4- nitrophenyl ester, Ethanone, 1-(4-hydroxy-2- methylphenyl)-, 2,3-Dimethylfumaric acid , Isopentenyl mercaptan, Thymine was found in previous research. Some previous research demonstrated by phytochemical screening that this plant contains some phytoconstituents like catechins, Capsaicin(8), terpenoids, alkaloids, flavanones, flavones, flavonols and xanthons, flavononols, tannins flobafenics (Mukta et al., 2020). 






























Figure 8. Some major compounds structure found from Fimbristylis miliacea
4. Pharmacological activities
4.1 Cyperus rotundus
Analgesic properties
The ethanolic and hot water extracts of C. rotundus at 500 mg/kg and 12.7 g/kg did not show any activity in the hot plate method and acetic acid writhing test, and were found to be non-analgesic (Shomudro et al., 2023). Subsequently, the researchers assessed the pain-relieving effects of the raw extract of C. rotundus using the tail-flick method on mice (Sivapalan et al., 2013). When given orally, the crude extract at a dose of 300 mg/kg body weight (dissolved in 0.9% saline solution) demonstrated a remarkably significant reduction in reaction time (5 ± 0.45 s) compared to the control and standard drugs. In previous research it was examined that the antinociceptive activity of the hydromethanol extract of the entire plant about chemical and heat-induced nociception. In the dose range of 100–200 mg/kg, the hydromethanol extract exhibited a noteworthy, swift, and enduring antinociceptive effect and the percent inhibition was 71.23%. It was determined that the plant's chemical components possess potent active compounds that could be extracted for the development of effective pain-relieving medications (Ahmad et al., 2012).
Antiandrogenic activity
Flavonoids have been found to have estrogenic properties and can affect the growth of androgenic hair without altering testosterone levels (Mohammed et al., 2025). In previous research, the effectiveness and safety of C. rotundus essential oil were examined in females with excessive hair growth or in females with normal hair growth. The study assessed the difference in hair count, as well as the observations and self-assessment of the patients. Essential oils have been discovered to effectively combat moderate hirsutism and axillary hairs. They achieve this by inhibiting 5-alpha-reductase and 17-beta hydroxysteroid dehydrogenase, all while keeping the serum testosterone level unaffected (El-Wakil et al., 2019).
Hepatoprotective activity
A study conducted on albino rats found that exposure to mercuric chloride led to a significant increase in lipid peroxidation and a decrease in the levels of glutathione (GSH) and antioxidant enzymes. This ultimately resulted in damage to the liver cells (Kumar et al., 2005). At a dosage of 200 mg/kg b.w., the extract from C. rotundus demonstrated a significant ability to protect the liver cell membrane by restoring the levels of lactate dehydrogenase (LDH). The GSH level and antioxidant activities of GSH-PX and GST in the liver are enhanced, leading to a decrease in lipid peroxidation. It ultimately decreases the activities of transaminases and alkaline phosphatase (ALP) as well as the levels of glucose and bilirubin in the blood serum, just like a pharmacologist would observe. Previous research on the methanol extract of C. rotundus to assess its potential hepatoprotective activity against CCL4-induced hepatotoxicity in rats. The administration of TME at a dosage of 100 mg/kg b.w. for 5 days resulted in a significant improvement in the activity of serum hepatic enzymes and total bilirubin. The presence of flavonoids in TME indicates that the extract effectively inhibits lipoperoxidants as free radical scavengers. It also helps maintain the live antioxidative defense system, while scavenging ROS and NO (Parvez et al., 2019).
Antidiarrheal activity
C. rotundus tubers have long been utilized in various Ayurvedic formulations for the management of diarrhea (Agarwal et al., 2005). In another research (Kamala et al., 2018), the antidiarrheal properties of an aqueous extract of C. rotundus were investigated in mice with castor oil-induced diarrhea. They found that administering an aqueous extract to mice at a dose of 500 mg/kg p.o. significantly reduced the purging frequency (by 47.45%) through an antisecretory mechanism.
Anti-uropathogenic activity
Urinary tract infection, caused by members of the Enterobacteriaceae family, is a common condition that affects millions of people worldwide every year. It typically includes cystitis, prostatitis, and pyelonephritis. It was also found that the crude extract of C. rotundus has a strong ability to combat uropathogens that are resistant to multiple drugs. They discovered that at concentrations of 2.5-10 mg/ml, the extract produced inhibition zones ranging from 8-30 mm. These findings support the use of C. rotundus in the treatment of urinary tract infections (Dechakhamphu, et al., 2023).
4.2 Cyperus iria 
Antibacterial activity
[bookmark: _Hlk163058735]The evaluation of the antibacterial properties of Cyperus iria root extract was conducted using the disc diffusion method. The strains used were Escherichia coli, Staphylococcus aureus, and Salmonella typhi. In previous research, antibacterial activity test was conducted with the dose 20µl of plant extracts. The measurement of the zone of inhibition (ZOI) was taken to find the antibacterial properties. The zone of inhibition for the n-hexane extract against Escherichia coli, staphylococcus aureus, and Salmonella typhi was determined to be 18.25 ± 0.76, 21.25 ± 0.76, and 25.25 ± 0.11, respectively. The ZOI for the ethyl acetate extract was determined to be 17.25 ± 0.51, 12.45 ± 0.51, and 11.25 ± 0.12, respectively. Based on the findings, it is evident that the root n-hexane extract samples exhibit promising antibacterial properties against Staphylococcus aureus and Salmonella typhi when compared to E. coli (Jiang et al., 2018). Furthermore, when compared to the ethyl acetate extract, the n-hexane extract contains a higher concentration of antimicrobial compounds (Shomudro et al., 2023).
Anti-inflammatory activity
The anti-inflammatory activity of Cyperus iria was measured by protein denaturation assay using the ethanolic root extract (CREE). The percent of inhibition was 63.07 ± 0.32, 54.69 ± 0.14, 51.52 ± 0.03 for the dose of 1000, 750, 500 µg/ml. The flavonoid contents of CREE may contribute to its ability to protect proteins from denaturation (de Vera et al., 2025). Flavonoids have a strong ability to bind to proteins. The interaction between proteins and flavonoids can result in the formation of strong protein-flavonoid complexes, which are influenced by multiple hydrogen bonds (Ritu et al., 2024). In another research, it is suggested that proteins interacting with flavonoids exhibit structures that are more open and flexible in terms of conformation. The ability of phenolic molecules to form stable bonds with other molecules, even when subjected to stressors like heat. The CREE may have contained flavonoids that could have potentially enhanced the thermal stability of the protein, resulting in increased stability (Tehari et al., 2021).

Antioxidant activity
The antioxidant activity of Cyperus iria was assessed by conducting the DPPH free radical scavenging assay. The inhibitory concentration of the aqueous-ethanol extract of Cyperus iria was determined to be 39.88 µg/mL, with an IC50 value of 3.22 µg/mL. The present study found significant amounts of flavonoids and polyphenols in the aqueous ethanol extract of Cyperus iria. Consumption of antioxidants can help improve the risk of diseases caused by free radicals, such as diabetes mellitus. Phenolic substances displayed potent antioxidant properties, likely through the deactivation of lipid free radicals (Shaheed et al. 2019). Phenolics possess the capacity to evaluate the antioxidant properties of plants due to the scavenging ability of hydroxyl groups within them. Flavonoids can neutralize harmful molecules, such as singlet oxygen. Flavonoids can boost the body's defense system by reducing the presence of harmful free radicals (Abdullah et al., 2021).
Acute toxicological activity
The study on acute oral toxicity followed the guidelines set by the Organization of Economic Cooperation and Development (OECD) 423. The Wistar rats were divided into four groups. Rats were given different doses of aqueous-ethanol extract of Cyperus iria, ranging from 200mg/kg to 5000mg/kg, in addition to a normal control group.  Various behavioral parameters were observed and depicted. No deaths were observed in rats even at a dose of 5000 mg/kg of Cyperus iria aqueous-ethanol extract during the acute toxicity study. However, there was moderate degeneration observed in the hepatocytic cells of the liver and the β-cells of the kidney section (de-Vara et al., 2022).
4.3 Cyperus compressus
Antioxidant activity
Antioxidants are essential for removing reactive species or free radicals from cells, thus playing a vital role in preserving health and preventing diseases. Cyperus spp. contains a wide range of phytochemicals, which contribute to its antioxidant capacity. This species contains phenolic compounds, including flavonoids, tannins, and coumarins. The presence of these phytochemicals is closely linked to their antioxidant effects (Shaira et al., 2023). Cyperus compressus, also known as flat sedge, is a plant species that has attracted interest due to its potential health benefits, specifically its antioxidant properties. The antioxidant activity in Cyperus compressus is mainly due to its abundant phytochemical content, which includes flavonoids, polyphenols, and tannins. These compounds have powerful antioxidant properties that play a vital role in safeguarding the body against oxidative stress induced by an abundance of free radicals. For example, flavonoids are a wide range of plant-based phytonutrients that have a unique chemical structure, allowing them to effectively neutralize free radicals. Hydroxyl groups connected to the flavonoid structure can offer hydrogen atoms to free radicals, effectively stabilizing them and thwarting any potential harm to cells. In the same way, polyphenols, which are another type of phytochemicals found in Cyperus compressus, play a role in enhancing the plant's antioxidant capacity. These compounds can counteract free radicals by giving up an electron, thereby interrupting the process of lipid peroxidation that can harm cell membranes and other cellular structures. Tannins, found in Cyperus compressus, possess astringent qualities and can bind to metals, thereby decreasing the presence of metal ions that facilitate the creation of free radicals (Chowdhury et al., 2023). Through their interaction with metal ions, tannins can hinder the Fenton reaction. This reaction involves the catalysis of highly reactive hydroxyl radicals from hydrogen peroxide by iron or copper ions, which are commonly found oxidative agents in the body. The combination of these phytochemicals in Cyperus compressus helps protect it against oxidative stress. The antioxidant activities of these molecules are based on their ability to directly neutralize free radicals, bind to metal ions, and block enzymes that contribute to oxidative stress. In one additional research it has been found that this plant has IC50 value of 3.457 which is very significant compared to a standard antioxidant drug ascorbic acid.  Cyperus compressus is a plant that has caught the attention of researchers due to its potential in the development of natural antioxidant therapies. Further research is needed to explore its benefits (Roy et al., 2024).
Antimicrobial activity
[bookmark: _Hlk149767125]Cyperus compressus, commonly known as Compact Flat Sedge or Dwarf Flatsedge, has garnered scientific interest in recent years due to its potential antimicrobial activities. This plant species, a member of the Cyperaceae family, has shown promise in inhibiting the growth of various microorganisms. The antimicrobial properties of Cyperus compressus are attributed to its rich phytochemical composition, which includes alkaloids, flavonoids, and essential oils (Bezzera et al., 2022). These bioactive compounds play a pivotal role in its ability to combat a wide range of pathogens, making it a potential candidate for the development of novel antimicrobial agents.
Alkaloids found in Cyperus compressus have demonstrated significant antimicrobial properties by interfering with the growth and replication of microorganisms (Zhang et al., 2022). These compounds have been shown to inhibit the proliferation of bacteria and fungi, suggesting their potential as natural antibiotics.
Flavonoids, another class of phytochemicals abundant in this plant, contribute to its antimicrobial potential by interfering with the integrity of microbial cell membranes and disrupting vital metabolic processes (Zhang et al., 2022). Flavonoids can inhibit the growth of various pathogenic microorganisms, including bacteria, fungi, and some viruses.
The essential oils present in Cyperus compressus are known for their antimicrobial and antifungal effects. These oils can disrupt the cell membranes of microorganisms, leading to their lysis and death (Bhuiyan et al., 2023). Additionally, they possess the potential to inhibit the growth of various bacteria and fungi, making them valuable in controlling infectious agents.


Anthelmintic activity
Cyperus compressus, a species in the sedge family, has been traditionally utilized in different cultures for its medicinal properties. One of its notable benefits is its anthelmintic activity, which involves the expulsion or destruction of parasitic worms (helminths) within the body. Cyperus compressus is known for its anthelmintic properties, which are attributed to the presence of various bioactive phytochemicals, including saponins, flavonoids, and tannins.
Phytochemicals, such as saponins, are believed to play a role in the anthelmintic effects. They have a remarkable skill in creating complexes with sterols found on the cell membranes of parasites. This causes the membranes to become unstable, ultimately resulting in the demise of the parasites. This disruption of cell membrane integrity hinders the worms' ability to absorb nutrients, resulting in their gradual decline and ultimate demise. The saponins' properties, similar to those of surfactants, aid in removing parasites from the gastrointestinal tract (Adu et al., 2018).
Flavonoids, a different group of plant compounds found in Cyperus compressus, have been demonstrated to disrupt the energy metabolism of helminths. They can hinder crucial enzymes that parasites rely on to generate energy, ultimately depriving them of the vital energy needed for their survival and reproduction. In addition, flavonoids have the potential to regulate the immune response of the host, thereby boosting the body's capacity to combat the parasitic infection. The effectiveness of a plant is validated when in vitro studies are complemented by in vivo studies. Therefore, a study was conducted that included both in vitro and in vivo studies. The extract showed significant efficacy against both H. diminuta and S. obvealata in the in vivo studies. In addition, there was a higher level of effectiveness observed against H. diminuta in terms of EPG reduction, with a reduction of 61.74%. On the other hand, there was a greater reduction in worm counts observed against S. obvelata, with a reduction of 33.85%. Caesalpinia bonducella, it was found that the extract exhibited a higher effectiveness against S. obvelata. The highest dose of 800 mg/kg resulted in a 93% reduction in worm load and an 85% reduction against H. diminuta (Takey et al., 2024). Overall, the anthelmintic activity of Cyperus compressus is likely the result of a complex interaction between its various phytochemical constituents. These compounds may work both independently and synergistically to compromise the structural integrity of helminths, interfere with their metabolism, and enhance host immunity, thereby contributing to the plant's ability to combat parasitic infections. Continued research is necessary to fully understand the mechanisms at play and to isolate and identify the specific compounds responsible for the anthelmintic properties of Cyperus compressus.
Anti-inflammatory activity
Cyperus compressus, commonly known as Compact Flat Sedge or Dwarf Flatsedge, has been the subject of scientific investigation due to its potential anti-inflammatory activities. Inflammation is a complex biological response to harmful stimuli, and chronic inflammation is implicated in various diseases, including arthritis, cardiovascular conditions, and neurodegenerative disorders. The anti-inflammatory properties of Cyperus compressus are closely tied to its rich phytochemical composition, which includes flavonoids, alkaloids, and terpenoids (Saeed et al., 2015). Flavonoids, a class of phytochemicals prevalent in Cyperus compressus, have demonstrated significant anti-inflammatory effects. They can suppress the production of pro-inflammatory mediators, such as cytokines and prostaglandins, which play a key role in the inflammatory response (Srinivasan et al., 2011). Flavonoids also inhibit the activation of inflammatory pathways, including the NF-κB pathway, which is central to the regulation of immune and inflammatory responses (Soren et al., 2015). Alkaloids present in Cyperus compressus have also exhibited anti-inflammatory properties. These compounds can modulate immune responses by reducing the release of inflammatory molecules and inhibiting the infiltration of immune cells into inflamed tissues (Saeed et al., 2015). Alkaloids may also interfere with the expression of genes involved in the inflammatory process.
Terpenoids, another class of phytochemicals in this plant, have been investigated for their anti-inflammatory effects. They can inhibit the synthesis of inflammatory mediators, including cyclooxygenase-2 (COX-2) and nitric oxide synthase (iNOS), which are crucial players in the inflammatory cascade (Saeed et al., 2015). Terpenoids also reduce the production of pro-inflammatory cytokines, which contribute to the persistence of inflammation (Li et al., 2014).
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Antioxidant activity
Fimbristylis miliacea Is widely recognized for its potent antioxidant properties. The presence of certain phytochemicals gives rise to the antioxidant properties. We evaluated the antioxidant activity of plant extracts by conducting the 2, 2-diphenyl-1-picryl-hydrazyl free radical scavenging assay, also known as the DPPH assay. Various concentrations of the plant extracts were combined with the DPPH working solution and left to incubate for 30 minutes at room temperature (Ramli et al., 2023). The absorbance was then measured at 518 nm. A standard solution of ascorbic acid was utilized. The extracts of F. miliacea were found to possess the ability to inhibit the formation of DPPH free radicals, as observed in the antioxidant assay. The IC50 value for Ascorbic acid was 25.63 μg/ml, while for F. miliacea it was 250.67 μg/ml. The extract of this plant demonstrated a dose-dependent increase in scavenging activities and exhibited superior antioxidant activity compared to ascorbic acid. Phytochemicals like phenolic, flavonoids, and flavonols are packed with hydroxyl groups, which make them powerful antioxidants. The antioxidant activity of plant extracts is believed to stem from their high phenolic and flavonoid content (Roy et al., 2013).
Antinociceptive activity
Fimbristylis miliacea, a member of the sedge family, has been extensively researched for its pharmacological properties. One area of interest is its antinociceptive effects, which refer to its ability to inhibit the detection of painful or injurious stimuli by sensory neurons. The antinociceptive activity of Fimbristylis miliacea is thought to be linked to its phytochemical constituents (Roni et al., 2019). However, there is a lack of specific studies on this plant, so the following discussion is based on general knowledge of phytochemicals commonly found in medicinal plants with analgesic properties. Various test models were conducted on albino Swiss mice, including the Formalin-induced hind paw licking test (FHPLT), Acetic acid-induced writhing test (AAWT), and Hot plate test (HPT).  The methanol extract of F. miliacea showed a significant decrease in paw-licking time during both the early and late phases of FHPLT, when compared to the control group. In both phases, the analgesic effect of the samples was significantly enhanced and the licking times gradually decreased with increasing doses. As a result, there was an observed increase in the percentage of inhibition of licking in the plant sample. During the AAWT model, the administration of a 200 mg/kg dose resulted in a significant increase in the percentage of pain inhibition, reaching a potent effect of 54.26% when compared to other standard drugs. HPT also showed a notable decrease in pain, with the effect increasing as the dosage increased (Roy et al., 2019).
Antipyretic activity
Fimbristylis miliacea is a plant that possesses potential medicinal benefits, specifically, its antipyretic properties that can effectively lower fever. Fimbristylis miliacea may have antipyretic properties, possibly attributed to certain phytochemicals that can affect the body's temperature regulation mechanisms.  A model using baker's yeast was employed to determine the body temperature in mice.  The administration of plant extract at 200 mg/kg and 400 mg/kg, along with paracetamol, resulted in a notable decrease in body temperatures, as supported by statistical analysis. The effect of methanol extracts showed a clear dependence on both time and dosage, with an immediate impact observed after just 0.5 hours. After 1 hour of injection, the 400 mg/kg extract showed greater potency compared to paracetamol. After 2 hours, both substances produced equal effects. Additionally, the 200 mg/kg extract reduced body temperature by 4.12 °F after 2 hours. The temperature was significantly reduced from 97.17 °F to 91.25 °F (5.92 °F, p ≤ 0.001) after 4 hours with a dosage of 400 mg/kg. In comparison, paracetamol reduced the temperature by 7.2 °F (p ≤ 0.001) within the same time frame. Injecting Baker's yeast subcutaneously leads to the synthesis and release of various cytokines, including interleukins, tumor necrosis factor, prostaglandins, and more (Roy et al., 2019). These cytokines have a specific binding mechanism where PGE2 interacts with EP3 receptors in the median preoptic nucleus of the hypothalamus, increasing body temperature. The methanol extract of Fimbristylis miliacea exhibited a notable antipyretic effect when administered at doses of 200 mg/kg and 400 mg/kg. Both these doses and paracetamol caused a significant reduction in elevated rectal temperature, which gradually decreased over time. Paracetamol works by blocking the COX pathway, which inhibits prostaglandin synthesis. The methanol extract of F. miliacea contains phytochemicals that can interfere with COX activity, leading to the normalization of body temperature (Roni et al., 2019).
Antidiarrheal activity
It is thought that certain phytochemicals found in Fimbristylis miliacea may have a beneficial impact on gastrointestinal function, potentially contributing to its antidiarrheal properties. Although there is limited research on Fimbristylis miliacea, the potential antidiarrheal effects of plants are often linked to certain compounds that can impact physiological processes associated with diarrhea. These compounds include tannins, flavonoids, alkaloids, and saponins (Akter et al., 2024). Previous research has discovered the antidiarrheal activity of the plant by utilizing the Castor Oil-induced diarrhea model.  The anti-diarrheal effect was observed to be dependent on the dosage. A potent antidiarrheal effect was observed at doses of 200 and 400 mg/kg.bw. The standard drug loperamide and the extract of 200 mg/kg.bw both effectively reduced diarrhea to a similar extent. The evacuation indices and percentage inhibition at a dose of 200 mg/kg.bw were 9.50 and 59.57% respectively. In comparison, for loperamide, these values were 9.83 and 58.16% respectively. When the extract concentration was increased to 400 mg/kg.bw, there was a notable enhancement in the antidiarrheal effect. At this highest extract dose, the EI reached 4.50 and an impressive 80.85% of diarrhea was inhibited. In this study, the severity of diarrhea was assessed using the evacuation index (EI). A lower EI value indicates a stronger antidiarrheal effect (Mukta et al., 2020).
In a study on the effects of castor oil on diarrhea, it was observed that castor oil leads to a higher amount of fluid in the intestine and worsens the movement of the muscles responsible for pushing stool, leading to more frequent bowel movements. The methanol extract of F. miliacea showed a significant improvement in evacuation frequency and duration in castor oil-induced diarrhea. This effect is comparable to that of the standard antidiarrheal drug loperamide. The potent antidiarrheal effect of this plant extract may be attributed to its high content of tannin and flavonoids. Tannins can create a protective layer on the lining of the intestines by interacting with proteins in the area. This interaction leads to a decrease in gastric secretions (Ramil et al., 2022). In addition, it has been found that tannins and flavonoids can decrease peristaltic motility (Roy et al., 2019).
5. Conclusion
Ultimately, a comprehensive investigation of the four medicinal plants from the Cyperaceae family - Cyperus rotundus, Cyperus iria, Cyperus compressus, and Fimbristylis miliacea - has unveiled a diverse array of bioactive compounds that hold great promise in the field of therapy. These studies have discovered a range of phytochemicals, such as flavonoids, tannins, alkaloids, and saponins, each possessing unique and beneficial properties in the field of pharmacology. The wide range of pharmacological activities observed within these species highlights the immense potential of the Cyperaceae family as a valuable source of new therapeutic agents. Based on the latest research, it is clear that these plants have great potential in the creation of novel medications for various ailments. However, additional research is required to separate specific active compounds, comprehend their modes of action, and evaluate their effectiveness and safety in clinical environments. By combining traditional knowledge and modern pharmacological techniques, new and effective treatments can be developed from these plants. As we delve deeper into the vast array of natural remedies, these four plants from the Cyperaceae family shine brightly as potential sources of healing, bringing optimism for the creation of novel medicinal treatments.
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