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 Abstract: Background: Colebrookea oppositifolia Smith. is a valuable traditional therapeutic plant 

belonging to the family Lamiaceae. It is a dense and wool-like shrub that is mostly found in sub-

tropical regions of some countries of Asia, such as China and India. It has been widely used for the 

mitigation of nervous system disorders like epilepsy. The active constituents of the plant have ex-

hibited antioxidant, anti-microbial, and antifungal properties, which are considered due to the presence 

of polyphenols and flavonoids as chief chemical constituents. Flavonoids like quercetin, landenein, 

chrysin, and 5, 6, 7-trimethoxy flavones cause protein denaturation of the microbial cell wall. 

Objectives: To comprehend and assemble the fragmented pieces of evidence presented on the tradi-

tional uses, botany, phytochemistry, and pharmacology of the plant to reconnoiter its therapeutic 

perspective and forthcoming research opportunities. 

Methods: The available information on Colebrookea oppositifolia has been established by electron-

ically searching peer-reviewed literature from PubMed, Google Scholar, Springer, Scopus, Web of 

Science, and Science Direct over the earlier few years. 

Results: The plant has been greatly used for the preparation of many herbal medicines which are 

used for treating traumatic injuries, fever, rheumatoid arthritis, headache, and gastric problems. 

From the aerial parts of the plant, a phenylethanoid glycoside named acteoside has been isolated 

and evaluated for its therapeutic potential viz. immunomodulatory, neuroprotective, hepatoprotec-

tive, analgesic, anti-tumour, antispasmodic, antioxidant, antibacterial, free radical scavenger, and 

improving sexual function. Acteoside showed neuroprotective activities against Aβ-peptide, which 

is neurotoxic and causes apoptosis. The petroleum ether extract of the plant leaves offers many ac-

tive compounds like sitosterol, n-triacontane, hydroxydotriacontyl ferulate, acetyl alcohol, and 

3,7,4,2-tetramethoxyflavones which have shown hepatoprotective potential.  

Conclusion: The plant should be evaluated further for the estimation of some other health benefits. 

The consequences of restricted pharmacological screening and reported phytomolecules of Cole-

brookea oppositifolia Smith. advocate that there is still an exigent requisite for in-depth pharmaco-

logical studies of the plant. 
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1. INTRODUCTION 

Colebrookea is a genus that belongs to the Lamiaceae 

family of plants. It consists of the well-known species Cole-

brookea oppositifolia Smith. [1]. It is an intense woolly 

shrub generally distributed in Indian hilly parts [2, 3]. In the 

traditional system of medicine, plant leaves are mainly uti-

lized for healing bruises and wounds, and roots are applied 

for treating epilepsy [4]. Several polyphenols and flavonoids 

present in the plant are accountable for antioxidant, antimi-

crobial, and antifungal properties. It is also applied for treat-

ing corneal opacity, conjunctivitis, and sore eyes due to its 

anti-inflammatory actions [5, 6]. Colebrookea has anthelmin-

tic activities used in pinworms, roundworms, and tapeworm 

infections and is also utilized in the amelioration of dysen-

tery, nose bleeds, dermatitis, and bloody coughs [7]. The 

plant constituents are generally employed to cure the ail-

ments such as fever, urinary problems, epilepsy, and head-

ache. It possesses cardioprotective, anti-inflammatory, and 

hepato-protective attributes [8, 9]. 

Colebrookea oppositifolia has been used in treating vari-

ous diseases. The present article focused on active chemical 

constituents and therapeutic actions of Colebrookea in dif-

ferent fields. The Introduction section includes the back-

ground and aims of the research comprehensively for the 

researchers. 

1.1. Description 

The plant height is about 1-3 m. Branches are hairy and 

mostly pale in color, and stems are solid and light-colored. 

The leaves are light in green, usually whitish hairy from the 

bottom and darkish green at the top [10]. Occasionally, the 

leaves are arranged in spirals of 3. The leaves are generally 

fine, elongated and 10-15 cm long [11]. Several thin white 

flowers arise in the form of upright spikes, about 5-10 cm 

long. Colebrookea is also known as Indian squirrel tail due 

to the presence of spikes bearing flowers that appear hairy 

similar to a squirrel's tail. The flowering period of the plant 

is from December to April [12]. 

1.2. Distribution 

Colebrookea oppositifolia is a subtropical plant. It is uni-

versally distributed and belongs to dicotyledonous, seed-

forming plants, containing more than 240 genera and 6500 

species. It is cultivated in the subtropical Himalayas, Indian 

hills, and plains regions such as Madhya Pradesh, Bihar, 

Sikkim, and central India. It is also cultivated in China, 

Burma, Thailand, Nepal, Myanmar, and Bhutan [4, 13-15]. 

1.3. Pharmacological Significance 

Natural products are the supreme fortune of nature. Sev-

eral plant-based molecules are in clinical use and in the clin-

ical development phase [16-20]. Numerous phytomolecules 

have been obtained from plants like alkaloids, tannins, gly-

cosides, coumarins, lignans, flavonoids, and polyphenolic 

constituents, etc. are documented in the literature, which 

have been screened for an array of biological activities [21-

27]. Natural products are widely used with high biocompati-

bility, low toxicity, good sustainability, and respectable safe-

ty profiles.  

Colebrookea oppositifolia has enormous medicinal po-

tential and is customarily pragmatic to cure hepatitis, epilep-

sy, and UTI disorders [28-30]. It is also employed as an an-

timicrobial agent [31-33]. Leaves of the plant are given to 

cattle to curb anthrax infection. The warmed leaves were 

applied to the strains [34]. Leaf paste is applied on tongue 

sores, toothache, fractured bone, wounds, and also in the 

mouth [35-37]. It considerably enhances the mucus of the 

gastrointestinal tract and extensively leads to the reduction in 

peptic ulcers in rat models. The antioxidant and mucoprotec-

tive potential of the hydro-alcoholic extract from the roots of 

Colebrookea oppositifolia are responsible for its antiulcer 

activity [38]. Apart from these, Colebrookea oppositifolia is 

also used as an anthelmintic against ringworms [39]. Young 

twigs are usually utilized as a toothbrush. The juice of the 

young plant is poured into nostrils for treating sinusitis and 

also administered to relieve GIT disorders. Plant roots are 

significantly used for their anti-fertility activity [40-42]. 

Methanol, water and chloroform extracts from the leaves of 

Colebrookea oppositifolia have been investigated for their in 

vitro antibacterial activity against Escherichia coli, Micro-

coccus luteus, Trobacter freumdii, and Neisseria mucosa. 

The aqueous extract of leaves has shown less zone of inhibi-

tion in comparison to the standard [43]. The pharmacological 

actions of Colebrookea have been depicted in Fig. (1). 

2. PHYTOCHEMISTRY 

Colebrookea oppositifolia consists of many flavonoids 

and polyphenolic compounds. The petroleum ether extract 

from the leaves of the plant affords five important constitu-

ents named β-sitosterol (1), 32-hydroxydotriacontyl ferulate 

(2), n-triacontane (3), 5,6,7,4′-tetramethoxyflavone (4), and 

cetyl alcohol (5) [44-49]. Some of the other medicinal com-

pounds isolated root of Colebrookea oppositifolia includes 

palmitic acid (6), triacontanol (7), stearic acid (8), oleic acid 

(9), flavone glycosides; 5,6,7-trimethoxyflavone (10), echi-

oidin (11) and 4',5,6,7-tetramethoxyflavone were extracted 

from the methanolic extract [2, 50]. The bark contains quer-

cetin (12), 5,6,7-trimethoxyflavone, and stigmasterol (13) 

[51, 52]. Flavone glycosides such as negletein (14), landene-

in (15), and chrysin (16) were isolated from the methanolic 

extract of the bark from the plant [53-56].  

The essential aromatic compounds isolated from Cole-

brookea oppositifolia are recognized as 9,12,15- octadeca-

trienoic acid, n-hexadecanoic acid, phytol, and octanoic acid, 

succinic anhydride [57]. 9,12,15-Octadecatrienoic acid, 

which is also known as α-Linolenic acid is identified as an 

essential fatty acid [58]. n- Hexadecanoic acid, also known 

as palmitic acid is utilized to manufacture cosmetics, soaps, 

and lubricating agents [59]. Octanoic acid tridec-2-enyl ester 

also known as caprylic acid and is used mainly for the manu-

facturing of dyes and also in the production of perfumes. The 

structure of phytomolecules of Colebrookea oppositifolia 

was presented in Figs. (2 and 3). [60]. Hydrogenation of 

palmitic acid produces acetyl alcohol that is used to form 

detergents [61]. Luteolin-7-glucoside (17) and eugenol (18)  
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Fig. (1). Pharmacological actions of Colebrookea oppositifolia. (A higher resolution / colour version of this figure is available in the electron-

ic copy of the article). 

 

Fig. (2). Structures of compounds (1-11). Compounds (1-9) were isolated from petroleum extract obtained from the leaves of the Cole-

brookea oppositifolia plant and (10 and 11) from methanol extract obtained from the root part of this plant. 
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Fig. (3). Structures of compounds (12-18). Compounds (12-16) were isolated from the methanol extract of bark whereas compounds 17 and 

18 were from the methanol extract of leaves of Colebrookea oppositifolia.  

 
Fig. (4). Structures of compounds (19-30). Acetone extract from the aerial part of the plant gives compounds (19-30). 
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Fig. (5). Structure of acteoside. Acteoside isolated from aqueous ethanol extract of aerial part of Colebrookea oppositifolia.  

have been isolated from methanolic extract of leaves of the 

plant and screened for their antimicrobial potential [62-64]. 

Similarly, acetone extract prepared from aerial parts of 

Colebrookea, a novel labdane diterpene known as 14,15-

dinor-9α-hydroxy-cis-labd-11(E)-en-13-one (19) is extracted 

[65]. Some other compounds that were isolated from this 

plant include flindulatin (20) [66], apigenin (21) [67], alnus-

tin (22) [68], 5,6,7-trimethoxy baicalein (23) [69], caffeic 

acid (24) [70], tanetin (25) [71], mosloflavone (26) [72], 

forsythoside A (27) [73], anisofolin A (28) [74], scutellarein 

4ʹ-methyl ether (29) [75], and apigetrin (30) [76]. Structures 

of compounds (19-30) were presented in Fig. (4).  

A potential therapeutic candidate named acteoside (31) 
depicted in Fig. (5), is isolated from the aerial parts of Cole-

brookea oppositifolia and has shown significant antifungal 
activity in conjunction with amphotericin B (AmB). Acteo-
side is significantly distributed in the plant kingdom have 
been isolated using extraction with aqueous ethanol. Ali et al. 
reported the extraction of aerial parts of the plant (500 g) 
yields 90 g of extract from which 18% of acteoside has been 
isolated using column chromatography [77].  

3. THERAPEUTIC POTENTIAL OF COLEBROOKEA 

OPPOSITIFOLIA (ETHNOPHARMACOLOGY) 

From the extensive literature review, it has been estab-

lished that Colebrookea oppositifolia exhibits an ample 
range of therapeutic properties for the treatment of diverse 
disorders. Some of its potential therapeutic activities are de-
scribed below. 

3.1. Anti-epileptic Activity 

Epilepsy is a severe disorder of the central nervous sys-

tem affecting more than 65 million people around the world, 
and about 0.2 million populations are freshly diagnosed with 
epilepsy every year [78, 79]. It is approximated that about 1 
million deaths take place due to epilepsy every year [80, 81]. 
Presently, several synthetic anti-epileptic drugs are available 
for the management of epilepsy [82]. But, all the currently 

available synthetic antiepileptic drugs are more prone to pro-
duce various adverse effects such as mental confusion, dizzi-
ness, impaired concentration, sleep disturbance, aggression, 
mental slowing, and anorexia [83-85]. Hence, herbal medi-
cines have become a point of focus for many researchers to 
invent safe and better drugs for epilepsy [86]. In this assem-

blage, Colebrookea oppositifolia has been broadly used in 
the therapy of several disorders and the roots of the plant 
Colebrookea oppositifolia had been extensively used for the 

mitigation of epilepsy. Kritikar et al. reported the antiepilep-
tic action of methanolic extract of Colebrookea oppositifolia 
using experimental models of epilepsy such as Pentylene-
tetrazole (PTZ)- induced tonic and clonic convulsions and 
estimation of GABA levels in brain. The results reveals that 

the methanolic extract showed the significant increase in 
brain GABA levels in a single and multiple doses of 100 
mg/kg and 300 mg/kg, respectively. Similarly, methanolic 
extract of Colebrookea oppositifolia also prolonged the onset 
of tonus and clonus in a dose of 25, 50 and 100 mg/kg in 
PTZ induced seizure. Moreover, the extract in high dose of 

200 mg/kg completely inhibited the seizure induced by PTZ 
[87-90]. The ED50 value of methanolic extract of Cole-
brookea oppositifolia was found to be 26.66 mg/kg. The 
outcomes advocate that the methanolic extract of Cole-
brookea oppositifolia holds momentous antiepileptic actions. 
Furthermore, the results inveterate the engrossment of GA-

BAergic mechanisms accountable for antiepileptic effects of 
methanolic extract of Colebrookea oppositifolia roots. 

3.2. Anti-mycobacterium Activity 

Tuberculosis (TB) is an infectious disease of the respira-

tory system caused by a mycobacterium that occurs world-

wide. Approximately 8 million populations are infected with 

Mycobacterium tuberculosis every year and around 2-3 mil-

lion deaths occur due to this contagious disease [91-96]. 

Colebrookea oppositifolia is used extensively for its anti-

mycobacterial potential against various mycobacterium spe-

cies [91, 97]. 

All the compounds (19-30) presented in Fig. (4) were 

evaluated against the Mycobacterium bovis and Mycobacte-

rium tuberculosis; H37Ra for their anti-mycobacterium ac-

tivity. The IC50 value of compound (19) against M. tubercu-

losis H37Ra is given as 55.0 ± 0.3 µM in the active phase. 

The IC50 values of compounds (21) and (29) against M. tu-

berculosis H37Ra are given as 8.1 ± 0.1 µM and 23.7 ± 0.2 

µM respectively in the active phase [98-101]. 

3.3. Antibacterial Activity 

Infectious and microbial diseases are caused by a variety 

of microorganisms and are the chief troubles of today’s 

world. Approximately 57 million populations die every year 

around the world due to these diseases [102-105]. It has been 

demonstrated that natural plants can be a prosperous source 

of resilient antimicrobial agents [106-110]. The flavonoids 

obtained from the whole plant extracts of C. oppositifolia are 

investigated to be fungicidal and bactericidal [111, 112]. 
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Soman et al. has been reported that the strains of Bacil-

lus, Staphylococcus aureus, and Vibrio cholerae are ex-

tremely sensitive to the extract of C. oppositifolia. However, 

Shigella, E. coli, and Salmonella are moderately sensitive 

and the strains of Pseudomonas and Klebsiella are fairly 

resistant to the plant extract [113-117]. 

3.4. Antifungal Activity 

Acteoside has been isolated from the aerial parts of the 

plant. It has been reported to exhibit multifarious pharmaco-

logical actions like antioxidant, anti-proliferative, hepato-

protective [118], antitumor, anti-inflammatory, immuno-

modulatory, antispasmodic, neuroprotective, free radical 

scavenger potential, improving sexual functions, analgesic, 

sedative and vaso-relaxant [119-121]. Furthermore, a combi-

nation of inhibitory concentrations of acteoside with ampho-

tericin B expressed strong fungicidal activity. This synergis-

tic fungicidal action is reported to be more effective for 

Cryptococcus neoformans in comparison to Aspergillus fu-

migatus and Candida albicans [122-126]. 

3.5. Antioxidant Activity 

Natural herbs containing flavonoids and polyphenolic 

compounds are reported to exhibit antioxidant activities 

[127, 128]. Acteoside, which is isolated from Colebrookea 

oppositifolia is investigated to be a potent antioxidant [119, 

129]. It has been reported that amphotericin B is protected 

from auto-oxidation by antioxidants; hence they reduce the 

rate of spontaneous inactivation and extend its biological 

potential [130, 131].  

The catechol group of acteoside is also considered to in-

hibit lipid peroxidation and scavenge free radicals [132, 

133]. It is investigated that the antioxidant properties of cate-

cholic compounds [134, 135] are somewhat because they 

protect against glutathione depletion. Polyphenols prevent 

apoptosis induced by reactive oxygen species (ROS) and 

show their cytoprotective effect (Fig. 6) [136, 137]. 

 

Fig. (7). A flow chart representing infertility activity.  

3.6. Infertility Activity 

Gupta et al. established infertility action in 2001, in 

which ethanol extract of leaves of Colebrookea oppositifolia 

is administered orally to male rats at 100 and 200 mg/kg 

dosage for 8-10 weeks. This dosing does not cause any re-

duction in their body weights, but it causes a notable de-

crease in the weights of reproduction parts of rats such as 

epididymis and testis. Treated rats have shown a significant 

decrease in spermatogenesis [138]. Administration of C. 

oppositifolia leaf extract orally for about 60 days in male rats 

brings about a significant reduction in the weight of the tes-

tis, which is considered to be due to the presence of a variant 

number of spermatozoa and spermatids in the tissue. The 

 

Fig. (6). Antioxidant action of polyphenolic compounds in cancer. (A higher resolution / colour version of this figure is available in the elec-

tronic copy of the article). 
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infertility action of Colebrookea oppositifolia was presented 

in Fig. (7) [139-143]. 

3.7. Cerebroprotective Activity 

Ischemic stroke is one of the most common and severe 

neuropathological conditions of vascular origin. It is caused 

due to the blockage of brain arteries which results in the se-

vere reduction of blood flow toward the brain [144-147]. It 

has been estimated that around 6.5 million or more deaths 

occur annually due to ischemic stroke and it has been con-

sidered the second major leading cause of death. This is also 

the foremost reason for long-termed severe and serious disa-

bility [148-150]. 

Various drugs have been recommended for the treatment 

of ischemic strokes, such as compounds belonging to the 

pharmacological class of anti-inflammatory, calcium channel 

blockers, antioxidants, excitatory neurotransmitter (gluta-

mate) receptor blockers, and anti-apoptotic agents are con-

sidered to be helpful in the management of cerebral stroke 

[151, 152]. Several plant-based natural drugs [153-157], herbo-

mineral formulations [158-165], and calcium channel block-

ers such as nilvadipine [166], verapamil [167], and nicardi-

pine [166] are well-approved drugs for protecting against the 

ischemia-induced cerebral injury in experimental animals. 

Colebrookea oppositifolia is extensively used for its anti-

oxidant and anti-inflammatory properties [168, 169]. Con-

sidering these properties of Colebrookea, it is further evalu-

ated by Viswanatha et al. in 2018 for its cerebroprotective 

potential against ischemic stroke-induced brain injury [170-

182]. 

3.8. Neuroprotective Activity 

Neurodegeneration is generally characterized by func-

tional and complete loss of nerve cells, neurons, and nerves 

which results in neuronal death. Various neurological disor-

ders are associated with neurodegeneration, such as Parkin-

son’s disease, multiple sclerosis, and Alzheimer,s disease 

(AD). In addition, other factors also contribute to neuro-

degenerative diseases like lifestyle, mental accumulation, 

nutritional habits, and environmental factors [182, 183-185]. 

Alzheimer's is a chronic neurodegenerative disease that in-

fluences less than 1% of people below the age of 60 and 

around more than 40% of populations above the age of 85 

[186-188]. 

Alzheimer's is characterized by the deposition of intracel-

lular neurofibrillary tangles like intracellular hyper-phos- 

phorylated tau proteins and the deposition of β-amyloid (Aβ) 

plaques in the brain, which causes loss of neurons. Microgli-

al activation results in the enhancement of acetylcholinester-

ase (AChE) levels and also promotes the production of free 

radicals. Some genetic factors, including amyloid precursor 

protein mutations are also involved in the progress of AD 

presented in Fig. (8) [186, 189-193]. 

Acteoside (31), which is an important chemical constitu-

ent of Colebrookea oppositifolia, is extensively used for its 

neuroprotective properties [194]. The β-amyloid peptide is 

usually neurotoxic via stress-dependent, oxidative and apop-

totic processes in neuronal cells of the brain. Oxygen-free 

radicals are responsible for mediating the Aβ-peptide neuro-

toxicity and it is attenuated by free radical scavengers and 

antioxidants. Acteoside, which is widely accepted for its 

antioxidant property and thus, is reported to prohibit Aβ-

induced neurotoxicity. Acteoside prevents neuronal cell 

death mediated by MPP+ (1-methyl-4-phenylpyridinium ion) 

and glutamate. In addition, acteoside exhibits significant 

neuroprotective activity toward the cell injury induced by 

Aβ-peptide. It also prevents Aβ-induced DNA damage de-

picted in Fig. (9) [195, 196]. 

 

Fig. (8). Representation of possible events involved in neurodegeneration and dementia. (A higher resolution / colour version of this figure is 

available in the electronic copy of the article). 
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3.9. Anti-ulcer Activity 

A peptic ulcer is the most prevalent disorder of the gas-

trointestinal system and is considered to have a supreme 

clinical impact [197-199]. It is generally occupied due to an 

imbalance between offensive factors such as acid-pepsin 

secretion, bile, Helicobacter pylori, decreased antioxidants, 

and increased free radicals versus protective mucosal barri-

ers, such as mucus, prostaglandins, bicarbonate secretion, the 

process of regeneration from cellular or tissue injury, and 

blood flow [200-202]. Gastric mucosal protection is carried 

out by using several mechanisms which include bicarbonate 

production, an increase in the gastric mucosal defense sys-

tem, reducing the quantity of gastric acid secretion, and neu-

tralization of gastric acid [203]. 

In the traditional medicinal system, several herbal and 

natural drugs are used to treat peptic ulcers [204-209]. Cole-

brookea oppositifolia is used to treat various diseases. Dash 

et al. reported that the root extract of Colebrookea opposi-

tifolia is used to treat peptic ulcers [210-215]. 

CONCLUSION 

This review article presents the structures of the most 

phytomolecules isolated from various extracts prepared from 

leaves, barks, roots, and aerial parts of the plant and screened 

by eminent researchers, scientists, and scholars globally for 

numerous biological activities. The literature survey indi-

cates the promising attributes of several new phytomolecules 

discovered and have therapeutic potential in the mitigation of 

a wide variety of diseases. The assemblage highlights an 

overview of talented phytomolecules, their structures, de-

scription, and distribution of plants along with ethnopharma-

cological relevance documented in numerous research re-

ports.  

Several studies established by the scientific community 

on Colebrookea oppositifolia concluded that the plant has 

numerous therapeutic properties and health benefits. A varie-

ty of chemical constituents found in the plant play an exten-

sive role in the amelioration of different diseases. The meth-

anolic root extract of Colebrookea oppositifolia enhances the 

levels of GABA-nergic inhibitory neurotransmitters in the 

brain and thus exhibits anticonvulsant activity. From the 

acetone extract of the aerial parts of Colebrookea, a novel 

labdane diterpene known as 14,15-dinor-9α-hydroxy-cis-

labd-11(E)-en-13-one is isolated and employed in the man-

agement of tuberculosis. Several polyphenols and flavonoids 

obtained from the plant have shown potent antioxidant and 

free radical scavenging properties. The steroidal constituents 

help improve sexual functions. Administration of C. opposi-

tifolia leaf extract orally for about 60 days in male rats caus-

es infertility. Treatment of animals with methanolic extract 

of C. oppositifolia has expressed major protection against 

ischemia-reperfusion-induced neurological death. Acteoside, 

which is an important chemical constituent of Colebrookea 

oppositifolia, is extensively used for its neuroprotective ac-

tivities. Treatment with root extract of Colebrookea opposi-

tifolia has greatly increased the glutathione levels in the gas-

tric tissues and thus exhibited antiulcer activity. At a glance, 

Colebrookea oppositifolia is a God gifted for the ameliora-

tion of several ailments.  

LIST OF ABBREVIATIONS 

µM = Micro molar 

AChE = Acetylcholinesterase  

AD = Alzheimer disease 

AmB = Amphotericin B 

 

Fig. (9). Representation of the neurodegeneration process along with the neuroprotective activity of acteoside. (A higher resolution / colour 

version of this figure is available in the electronic copy of the article). 
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DNA = Deoxyribonucleic acid 

GABA = Gamma-aminobutyric acid 

GIT = Gastrointestinal tract 

IC50 = Inhibit cellular proliferation by 50 % 

MECO = Methanolic extract of Colebrookea oppositifo-

lia 

MPP = 1-methyl-4-phenylpyridinium ion 

ROS = Reactive oxygen species 

UTI  = Urinary tract infections 
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