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ABSTRACT

Cyperus rotundus Linn is considered as diuretic, astringent, analgesic, antispasmodic, aromatic, carminative, sedative,
vermifuge, stimulant, antibacterial, stomachic and litholytic. Main chemical constituents responsible for exerting
pharmacological actions include cyprotene, cyperene, isocyperol, aselinene, rotundene, cypera-2, 4-diene, valencene,
y-gurjunene, a-selinene, ylanga-2, 4-diene, trans-calamenene, cadalene, §—cadinene, y-calacorene, mustakone, epi-a-
muurolene, y-muurolene, nootkatene, cyperotundone, cyperol and a-cyperone . This review article focusses on
geographical distribution of the plant identifies various phytoconstituents along with their structure present in plant
part, their medicinal uses and various pharmacological properties exerted by Cyperus rotundus .
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INTRODUCTION

Cyperus rotundus Linn is a member of the Cyperaceae family. It is often referred to as purple nutsedge or
nutgrass. It is a common perennial plant with tubers that are 1-3 c¢m tall and scaly, slender spreading
rhizomes that emerge singly from the bulbous bases. The tubers have a distinctive odour and which are
blackish in colour from outside and reddish white from inside. The linear, dark green leaves have grooves
on the upper surface and stems that are around 25 cm tall. A few tiny blooms with a reddish-brown husk
and 2-4 bracts are formed in small inflorescences. The nutis triangular, yellow in colour, oblong-ovate, and
whenripe, turns black [1]. Cyperus rotundus can be found growing in cultivated fields, farmland, abandoned
areas, grasslands, and wastelands along gravelly or sand riverbanks, roadside embankments and irrigation
canal banks [2]. Practically every type of soil, as well as a wide variety of pH, elevation and soil moisture are
favourable to purple nutsedge growth [3]. It grows best in damp, fertile soils and is promoted by frequent
cultivation. It grows slowly, blossoms less, and produces fewer tubers in cool or wet soils [2].
Distribution

Cyperus rotundus is the worst invasive weed in the world and is a weed in more than 90 countries due to
its distribution and effects on crops. Its ability to reproduce and survive in harsh environments is ensured
by the basal bulbs, complex underground network of tubers, rhizomes and roots. Due to additional
biological characteristics, such as its adaptability to solar radiation, high temperatures and humidity, this
weed has become a serious problem in subtropical and even desert locations [4]. It is widely distributed in
Eastern Asia (India, China, Japan, Taiwan, Korea, Myanmar, Nepal, Sri Lanka & Pakistan), Western Asia
(Iraq, Afghanistan, Turkey, Syria, Yemen, Iran, Lebanon, Palestine & Saudi Arabia), Middle Asia (Uzbekistan,
Kazakhstan, Turkmenistan, Kyrgyzstan), Caucasus (Armenia, Russian Federation & Azerbaijan), Western
Indian Ocean (Comoros, Seychelles, Madagascar, Reunion & Mauritius), Africa (Swaziland, Algeria, South
Africa, Egypt, Namibia, Libya, Botswana, Morocco, Zimbabwe, Tunisia, Zambia, Western Sahara,
Mozambique, Chad, Malawi, Djibouti, Angola, Eritrea, Togo, Ethiopia, Sierra Leone, Somalia, Senegal, Sudan,
Nigeria, Kenya, Niger, Kenya, Mauritania, Tanzania, Mali, Uganda, Guinea, Burundi, Ghana, Equatorial
Guinea, Burkina Faso, Gabon, Benin, Rwanda & Zaire), North America (Mexico & USA), South America
(Argentina, Brazil, Peru, Bolivia, Ecuador & Colombia), Pacific (Northern Mariana Islands, Marshall Islands
& Micronesia) & Europe (Spain, Austria, Switzerland, Bulgaria, Greece, Albania, Croatia, Romania, Portugal,
Serbia, France & Slovenia) [5].
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Phytochemistry

Major components of Cyperus rotundus according to various phytochemical studies are flavonoids, mono-
and sesquiterpenes, essential oils, terpenoids [6,7]. Chemical constituents and their structures are shown
in table 1.

Table 1: Chemical constituents and their structures
S.no Chemical constituents
1.

Structures
Cyprotene

LaniWy

Cypera-2, 4-diene

Lot

x-copaene

Cyperene

Aselinene

Rotundene

Valencene
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22. o —cyperone

Traditional uses of Cyperus rotundus

Cyperus rotundus was used traditionally for vomiting, stomach disorders, gastrointestinal spasms,

indigestion, irritation of bowel and food poisoning. It has also been used for treating wounds, fevers,

cervical cancer, malaria, bronchitis, infertility, cough, urinary tenesmus, dysmenorrhoea, insect bites,

amenorrhoea, loss of memory, deficient lactation, dysuria, menstrual disorders [8,9,10,11,12]. Ayurveda

claims that rhizomes of Cyperus rotundus are considered sedative, diaphoretic, antispasmodic, astringent,

aromatic, antitussive, litholytic, carminative, analgesic, emmenagogue, vermifuge, stimulant, diuretic,

antibacterial and stomachic [13].

1. Pathophysiology of neurodegenerative disorders

A) Alzheimer’s disease

Alzheimer's disease (AD) often causes cognitive and behavioural deficits as well as a progressive
and severe memory loss [14]. The main pathogenesis-related variables for AD are genetic, -
amyloid, and acetylcholine depletion [15]. A prominent neuropathological characteristic of
Alzheimer's disease is cholinergic deficiency that is associated with memory loss and is closely
related to the severity of cognitive dysfunction [16]. The main enzyme responsible for breaking
down acetylcholine is acetylcholinesterase (AChE). Ataxia, myasthenia gravis, senile dementia, and
AD are the neurological illnesses that are thought to be treated by inhibiting acetylcholinesterase
[17,18]. Rhizomes of Cyperus rotundus are strong inhibitors of acetylcholinesterase [19]. Previous
studies have linked Alzheimer's disease to inflammatory processes. Inflammation is brought on by
reactive oxidative species (ROS), which have the power to harm cellular components and function
as secondary messengers. In the treatment of AD, antioxidant usage may be beneficial [20]. The
extract from Cyperus rotundus tubers demonstrated considerable antioxidant activity by
regulating the levels of enzymes like CAT, SOD, and others [21].
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Fig. 1: Pathophysiology of Alzheimer’s disease
B) Parkinson’s disease
Protein misfolding, disturbed protein handling, mitochondrial dysfunction, oxidative stress, poor
calcium handling, and neuroinflammation are some of the neuropathological pathways involved in
the pathogenesis of Parkinson's disease (PD) [22]. Major Dopaminergic nuclei located in the
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midbrain and responsible for the majority of the brain's essential functions include the substantia
nigra (SN) and ventral tegmental area (VTA). The primary feature of motor symptoms of PD is the
gradual death of dopaminergic neurons in SN pars compacta and dopaminergic denervation in
forebrain regions [23]. Cyperus rotundus decreases calcium overloading and inhibits mitochondrial
dysfunction which provides neuroprotection in Parkinson’s disease [24].
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Fig.2: Pathophysiology of Parkinson’s disease

C) Epilepsy

A sudden and excessive neural discharge known as an epileptic seizure results from an
uncontrolled depolarization of the neural membrane. Impaired mechanisms that control this
transmission, such as the harmony between inhibitory (y-aminobutyric acid, GABA) and
excitatory (glutamic and aspartic acid) neurotransmitters, cause the seizure to spread [25].
Genetic susceptibility, head injuries, various metabolic disorders and neurodegenerative diseases
can cause epilepsy [26]. Cyperus rotundus provides neuroprotection in epilepsy via decreasing
glutamate and increasing GABA neurotransmitter levels [27].
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Fig.3: Pathophysiology of epilepsy
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D) Depression

The monoamine hypothesis of depression suggests that the underlying pathophysiologic basis of
depression is a decrease in serotonin, norepinephrine, and/or dopamine levels in the central
nervous system. Noradrenaline, dopamine, and 5-hydroxytryptamine are few of the many
monoamine neurotransmitters that are processed by the MAO enzyme [28, 29, 30]. There are two
types of MAO: A and B. When it comes to the metabolism of the main neurotransmitter
monoamines, MAO A is more crucial than MAO B. Clinical studies have suggested that MAO A
inhibitors can be used to treat depression [31, 32, 33]. Cyperus rotundus is a well-known herbal
remedy for the treatment of depression; it significantly inhibits MAO A activity [34].
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Fig.4: Pathophysiology of depression

2. Therapeutic effects of Cyperus rotundus
A) Neuroprotection

1.

3.

Mitochondrial dysfunction and oxidative stress

The clustering of metabolic abnormalities is associated with oxidative stress, inflammation, and
atherosclerosis development. Since antioxidants are reducing agents that prevent other
biomolecules from oxidising, they contribute to abnormal function and pathological physiology.
Low levels of reduced glutathione, antioxidant enzymes, and mitochondrial dysfunction are thought
to be the causes of the increased ROS generation. The essential oil from the CR and the extract have
both shown strong antioxidant potential [35]; in addition to its ability to reduce and chelate metals,
it also scavenges superoxide radicals, hydroxyl radicals, and gas radicle peroxide [36].

Effect on neurotransmitter levels

Neurotransmitters are chemical messengers that your body requires in order to function. They
carry chemical "messages" from one neuron to the following target cell. A muscle, gland or different
type of nerve cell could be the next target cell [37]. More than 40 neurotransmitters are found in
the human nervous system, with glutamate, acetylcholine, dopamine, norepinephrine, gamma-
aminobutyric acid (GABA), histamine and serotoninb eing the most important ones [38]. Imbalance
between excitatory and inhibitory neurotransmitters leads to neurodegenerative diseases like
Parkinson’s, Alzheimer’s and Epilepsy etc. [39]. According to various research studies Cyperus
rotundus have potential to alter various neurotransmitter levels like decrease in glutamate level
[40], increase in dopamine [41], GABA, serotonin [42] and acetylcholine levels [41] etc.

Apoptotic cell death
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The brain is more susceptible to oxidative stress than other organs because it consumes more
oxygen, produces more fatty acids, has less capacity to regenerate cells, and has lower levels of
antioxidant enzymes [43]. It is believed that oxidative stress-induced neuronal damage is the root
cause of many neurodegenerative disorders including Parkinson's disease, Alzheimer's disease,
amyotrophic lateral sclerosis, Huntington's disease [44]. The anti-apoptotic activity of Cyperus
rotundus is responsible for the neuroprotective effects. The plant extract's high concentration of
flavonoids, phenolics, and other active ingredients may be explained by its anti-oxidant and anti-
apoptotic properties [21].
4. Neuronal inflammation
Neuroinflammation is the medical term for an inflammatory reaction that occurs in the brain or
spinal cord. Inflammation is mediated by the synthesis of chemokines, cytokines, secondary
messengers and reactive oxygen species. These, ediators are produced by resident CNS glia
(microglia and astrocytes), peripherally derived immune cells and endothelial cells. These neuro-
inflammatory responses have immunological, biochemical, psychological and physiological effects.
Immune cell recruitment, edema, tissue damage, and possibly cell death are all consequences of
inflammation [45]. Various pharmacological studies have shown that Cyperus rotundus possesses
anti-inflammatory activity and reduces neuronal inflammation [46,47].
B) Other therapeutic action
Cyperus rotundus also possess anti-pyretic [48], anti-emetic, spasmolytic [49], anti-diarrhoeal [1],
anti-hyperlipidaemic [50], hepatoprotective [51], antidiabetic activity [52,53]. Anti-
dysmenorrhoea effect [54] and also used in cerebral ischemia [55] and peptic ulcers [56].

Table 2: Uses of Cyperus rotundus in various diseases and their outcomes

S.n. Disease Plant Animal | Model Results References
part
1. Alzheimer’s Rhizomes | Wistar | AP rats’ model Spatial memory [57]
rats impairment was

repaired using Cyperus
rotundus extractin Ap

rat model
Rhizomes | Wistar NBM-lesioned rats | Treatment with Cyperus | [58]
rats with stereotaxic | rotundus tubers extract
apparatus. might dramatically

reduce cognitive
impairments after NBM
(Nucleus Basalis of
Meynert ) injury,
implying that this
extract has therapeutic
potential in ageing and
age-related

neurodegenerative
diseases.
Rhizomes | Wistar | AP rats’ model Cyperus rotundus almost | [47]
rats recovered spatial

memory deficit, as well
as an increase in
mitochondrial
distribution in CA1 and
neurogenesis in the SGZ
(subgranolar zone )of
the rats' dentate gyrus.
Rhizomes | Wistar | AP rats’ model Following AP treatment, | [59]
rats Cyperus rotundus may
enhance learning
impairment and may
lead to an improvement
in AD-induced cognitive
dysfunction.
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Rhizomes

Wistar
rats

Streptozotocin
(STZ)-induced rat
model

Memory and learning
significantly decreased
after STZ injection.
Treatment with an
extract of Cyperus
rotundus may improve
recall and consolidation
abilities.

[60]

Epilepsy

Rhizomes

Albino
mice

Pentylentetrazole
(PTZ)

Anticonculsant effect is
shown by extract of
Cyperus rotundus in PTZ
induced kindling in mice.

[27]

Rhizomes

Albino
rats

Pentylentetrazole
(PTZ)

The Cyperus rotundus
rhizomes' ethanol
extract is valuable for
creating a powerful
phytoconstituent for
treating epilepsy, and
the flavonoids in the
extract may  have
anticonvulsant
properties.

Depression

Rhizomes

Wistar
rats

Rat  model of
depression.

The findings imply that
Cyperus rotundus extract
has a substantial
antidepressant effect in
rats and may be effective
in treating depression.

Pyrexia

Rhizomes

Albino
rats

Dried
yeast

Brewer’s

Antipyretic effect was
observed in Cyperus
rotundus administered
rats

(48]

Emesis

Rhizomes

Dogs

Apomorphine

Extract of Cyperus
rotundus protects 50%
dogs against
apomorphine induced
vomiting.

[62]

Spasms

Rhizomes

Rabbits

Acetylcholine, 5-
hydroxytryptamine,
barium chloride

A direct relaxing effect
on the smooth muscle
was demonstrated by
the extract of Cyperus
Rotundus.

[49]

Diarrhoea

Rhizomes

Albino
mice

Castor oil

A significant
antidiarrheal activity
was shown by extract of
Cyperus rotundus.

(1]

Hyperlipidaemia

Rhizomes

Wistar
rats

High fat diet

A significant decrease in
Hyperlipidaemia  was
observed using extract
of Cyperus rotundus.

[50]

Hepatic disease

Rhizomes

Wistar
rats

Carbon
tetrachloride

Hepatoprotective action
was observed by
administration of extract
of Cyperus rotundus in
rats.

[51]

10.

Diabetes

Rhizomes

Wistar
rats

Alloxan-induced
diabetes

In a model of fructose-
mediated protein
glycoxidation, Cyperus
rotundus has the ability
to inhibit AGE
production and protein
oxidation. Targeting
diabetic problems might

[52,53]
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be  possible  using
Cyperus rotundus.

11. Peptic ulcers Rhizomes | Wistar Ethanol Extract of  Cyperus | [56]
rats rotundus provides
cytoprotective  action
against ethanol induced
gastric damage.

12. Dysmenorrhea Rhizomes | Albino Diethylstilbestrol Anti-dysmenorrhea [54]
mice effect was shown by
extract of  Cyperus
rotundus in
diethylstilbestrol
induced dysmenorrhea.
13. Cerebral Rhizomes | Male Occlusion of the Total oligomeric | [55]
Ischemia Sprague | two common flavonoids (TOFs),
Dawley | carotid arteries or produced from Cyperus
rats two-vessel rotundus, and were
occlusion (2V0) investigated for their
neuroprotective

potential in a rat model
of brain ischemia and

reperfusion. Rats
receiving TOFs had their
neurological

impairments greatly
reduced, and their
anxiogenic  behaviour
was turned around.

CONCLUSION

Traditional applications of natural substances, especially those of plant origin, have received a great deal
of interest since they have undergone extensive efficacy testing and are generally considered safe for
human use. A thorough examination of the literature on Cyperus rotundus shows thatitis commonly utilised
traditional and Ayurvedic medicine remedy for treating ailments among various ethnic groups. This plant
has demonstrated significant neuroprotective properties, making it a possible treatment for a variety of
illnesses of the central nervous system (CNS). The chemical makeup and medicinal benefits of Cyperus
rotundus are covered in this article. The therapeutic potential of this plant is being investigated by
researchers because it may possess other, undiscovered therapeutic characteristics.
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