
Enzyme inhibition activities of the extracts from rhizomes of Gloriosa

superba Linn (Colchicaceae)

HAROON KHAN1,2, MURAD ALI KHAN3, & IQBAL HUSSAN3

1Department of Pharmacy, University of Peshawar, N.W.F.P, Pakistan, 2Faculty of Pharmaceutical Sciences,

Gandhara University, Peshawar, N.W.F.P, Pakistan, and 3P.C.S.I.R, Laboratories, Peshawar, N.W.F.P, Pakistan

(Received 31 August 2006; in final form 13 November 2006)

Abstract
An alcoholic extract obtained from the rhizomes of Gloriosa superba Linn (Colchicaceae) was screened for enzyme inhibition
activities. The crude extract and its subsequent fractions including chloroform, ethyl acetate, n-butanol and aqueous were
screened against lipoxygenase, actylcholinesterase, butyrylcholinesterase and urease. An outstanding inhibition on
lipoxygenase was observed. The highest enzyme inhibition potency was expressed by the chloroform fraction (90%)
among the tested fractions on lipoxygenase. Overall 67– 90% inhibition was found for lipoxygenase, 46-69% for
acetylcholinesterase and 10–33% for butyrylcholinesterase, while urease was not inhibited.
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Introduction

Lipoxygenases (LOXs) are non-heme iron containing

enzymes ubiquitous in nature. Dioxygenases [cycloox-

ygenases (COX-1, COX-2) and lipoxygenases (5-

LOX, 8-LOX, 12-LOX, and 15-LOX)] are respon-

sible for the metabolism of fatty acids (FA) and their

metabolites cause inflammatory responses in the body.

They also play a significant role in cancer cell growth,

metastasis, invasiveness, cell survival and induction of

tumor necrosis factor (TNF) [1,2]. The 12/15-

lipoxygenase has a role in inflammatory diseases

including atherosclerosis, cancer, osteoporosis, angio-

tension II-dependent hypertension and diabetes [3]. It

has been pointed out, that dietary FA enhances

cytotoxicity of some neoplastic agents and the antic-

ancer effects of radiotherapy [4]. The involvement of

LOXs in cancer has been well documented and

summons our attention to all types of LOXs and many

of their products. Inhibition of the 5-LOX pathway

has a chemopreventive effect in animal lung carcino-

genesis, and blocks the oxidation of several potent

carcinogens [5,6]. Inhibitors of 5-LOX have the

ability to decrease cell proliferation and trigger

apoptosis [7]. Therefore, designing new agents to

modulate the activities of the variety of lipoxygenases

(LOXs) is timely.

Acetylcholine (ACh) plays a well-recognized role in

nerve excitation and is found in cholinergic synapses

that provide a stimulatory transmission in the nervous

system [8–10]. Acetylcholinesterase (AChE) hydro-

lyzes acetylcholine and thereby increasing the con-

centration of endogenous acetylcholine in the vicinity

of cholinoreceptors [11]. Acetylcholinesterase inhibi-

tors are considered effective treatments for cognitive

decline in Alzheimer’s diseases where the loss of

cholinergic neurons is thought to be responsible for

various cognitive deficits [12]. Treatment with

acetylcholinesterase inhibitors (AChEI) has shown a

positive effect on cognitive functions of patients with

Alzheimer’s disease and other conditions such as Lewy

Body dementia, subcortical vascular dementia and

Parkinson’s disease [13]. Therefore, the enzyme

acetylcholinesterase (AChE) has long been an

attractive target for rational drug design in the

discovery of inhibitors.

The plant Gloriosa superba Linn, commonly known

as Climbing lily (English) and Samp ki Bothi (Urdu),
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belongs to the Colchicaceae family. It is a perennial

herb, semi-woody herbaceous, branching climber,

reaching approximately 5 metres in height. 1 to 4

stems arise from a single V-shaped fleshy cylindrical

tuber. The perianth segments, which are accrescent

during anthesis and become reflexed, are striking in

color, yellow proximally and at the margins and dark

red in the median portion [14,15]. A native of tropical

Africa it is now found growing naturally throughout

much of tropical Asia including India, Sri Lanka,

Malaysia and Burma [16].

In the indigenes system of treatment, different parts

of this plant are widely used in tropical Africa and

Asia. The important medicinal use is as a source of

colchicine, both in the seed and tuberous rhizome, for

the treatment of gout [17,18]. The juice of the leaves is

used to kill head lice and also as an ingredient in arrow

poisons, and has also exhibited mosquito cytogenetic

properties [19]. A paste of the root formed with water

is found to be effective in the treatment of wounds

[20,21]. The tuber also have antidotal properties for

snakebite and in India it is commonly placed on

windowsills to deter snakes. Many cultures believe the

species to have various magical properties [22–24].

Phytochemically, in addition to colchicine and

gloriosine, Gloriosa superba also contains other alkaloid

such as 3-desmethyl colchicine, b-lumicolchicine, N-

formyldesacetyl-colchicine, 2-desmethyl colchicine,

and compounds such as chelidonic acid and salicylic

acid [25].

Materials and methods

Plant material

Gloriosa superba Linn, as a whole plant was collected

from Swat, N.W.F.P (Pakistan) during the months of

July-Aug 2005.The plant material was identified by

Mr. Sher Aman, Research Officer Department of

Botany, University of Peshawar, and verified by

Professor Dr Abd-ur-Rashid, Department of Botany,

University of Peshawar.

Extraction

The shade dried plant material was chopped into

small pieces and pulverized into a fine powder. The

powdered plant material (11.5 Kg) was soaked in

methanol with occasional shaking, at room tempera-

ture. After 15 days, the methanol soluble materials

were filtered off. The filtrate was concentrated under

vacuum at low temperature (408C) using a rotary

evaporator. A crude extract (269 g) was obtained.

Fractionation

The crude methanolic extract (269 g) was suspended

in distilled water (500 mL) and partitioned with

n-hexane (3 £ 500 mL), chloroform (3 £ 500 mL),

ethyl acetate (3 £ 500 mL) and n-butanol (3 £

500 mL) to yield the n- hexane (24 g), chloroform

(74 g), ethyl acetate (35 g), n-butanol (42 g) and

aqueous (61 g) fractions, respectively. The enzyme

inhibition activity assays were performed using

different concentrations of the crude extract and

various fractions as per the requirement of the

individual assay method.

Enzyme assays

a) Lipoxygenase inhibition. Lipoxygenase inhibiting

activity was conveniently measured by slightly

modifying the spectrometric method developed

previously [26]. Lipoxygenase 1.13.11.12) type I-B

and linoleic acid were purchased from Sigma (St.

Louis, MO) and used without further purification. All

other chemicals were of analytical grade. 160 mL of

sodium phosphate buffer, 0.1 mM (pH 7.0), 10 mL of

the sample solution and 20 mL of lipoxygenase

solution were mixed and incubated for 5 min at

25.88C. The reaction was initiated by the addition of

10 uL linoleic acid solution substrate and the

absorption change due to the formation of (9Z, 11E,

13S)-13-hydroperoxyoctadeca-9, 11-dienoate was

followed for 10 min. The test sample and the control

were dissolved in 50% ethanol. All the reactions were

performed in triplicate. The IC50 values

(concentrations of sample causing 50% reduction in

activity relative to the control) were calculated using

the EZ-Fit Enzymes kinetics programme.

b) Cholinesterase inhibition. Acetylcholinesterase and

butyrylcholinesterase inhibiting activities were

measured by slightly modifying the spectro

photometric method previously developed [27].

Electric-eel AChE (type VI-S, Sigma) and

horseserum BChE (Sigma) were used as source of

the cholinesterases and acetylthiocholine iodide and

butyrylthiocholine chloride (Sigma), respectively,

were used as substrates in the reaction. 5,5 –

Dithiobis (2-nitrobenzoic acid) (DTNB, Sigma) was

used for the measurement of cholinesterase activity.

140 mL of sodium phosphate buffer 100 mM, (pH

8.0), 10mL of DTNB, 20 mL of the test sample

solutions and 20mL of acetylcholinesterase/

butyrylcholinesterase solution were mixed and

incubated for 15 min at 25.88C. The reactions

were then initiated by the addition of l0 mL

acetylthiocholine/butyrylthiocholine, respectively. The

hydrolysis of acetylthiocholine and butyrylthiocholine

was monitored at 412 nm by the formation of the

yellow 5-thio-2-nitrobenzoate anion as the result of

the reaction of DTNB with thiocholine, released

during enzymatic hydrolysis. The samples and the
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control were dissolved in 50% ethanol. All the

reactions were performed in triplicate.

Results and discussion

Terrestrial plants offer a unique and renewable

resource in order to discover potential new drugs

and biological entities, because of the structural and

biological diversity of their constituents. At the same

time, global interest is increasing in natural products

because of safety concerns for synthetic products

[29,30]. In industrialized nations at the present time,

some fifty percent of all prescribed drugs are derived

or synthesized from natural products. The WHO has

estimated that for some 3.4 billion people in the

developing world, plants represent the primary source

of medicine. Therefore, the current study was

designed to investigate and to provide a scientific

basis for the use of Gloriosa superba as a herbal remedy.

For this purpose invitro enzyme inhibition activities of

the crude methanolic extract and subsequent fractions

of Gloriosa superba Linn were conducted against

acetylcholinesterase, butyrylcholinesterase, lipoxygenase

and urease.

The enzyme inhibition activities towards lipoxyge-

nase obtained in the current study (Figure 1) were

highly promising. The highest inhibition (90.10%)

was expressed by the chloroform fraction in the assay.

A similar trend was displayed by the ethyl acetate

fraction (83.50%), n-butanol fraction (83.70%) and

crude methanolic extract (78.30%). On the other

hand, the aqueous fraction exhibited the least enzyme

inhibitory activity (66.70%).

The results obtained with the crude extract and

subsequent fractions of Gloriosa superba Linn, for

inhibitory activities against acetylcholinesterase are

shown in Figure 2. The ethyl acetate fraction gave the

highest inhibition (69.40%), followed by the n-

butanol fraction (64.10%) and chloroform fraction

(55.10%). The crude methanolic extract gave 51.20%

inhibition, while the aqueous fraction demonstrated

least inhibition (45.50%).

Similarly Figure 3 represents the enzyme inhibition

results found against butyrylcholinesterase. Overall,

low inhibitory potency was displayed by the crude

extract and subsequent fractions of Gloriosa superba

Linn against butyrylcholinesterase; the crude extract

exhibited 29.10% inhibition, chloroform fraction

26.30%, ethyl acetate fraction 33.10%, n-butanol

fraction 31.70% and the aqueous fraction 10%.

However, no enzyme inhibitory activity was found

against urease.

The crude extract and subsequent fraction of the

rhizomes of Gloriosa superba Linn expressed an

outstanding inhibitory activity on lipoxygenase.

Therefore, it can be assumed that this plant species

could be an excellent source of natural lipoxygenase

inhibitor for various therapeutic purposes. Although,

the phytochemical studies of the plant has confirmed

the presence of colchicine type alkaloids that may

Figure 1. Lipoxygenase inhibition by crude extract and fractions of

Gloriosa superba Linn at 240mg/200mL.

Figure 2. Acetylcholinesterase inhibition by crude extract and

fractions of Gloriosa superba Linn at 40mg/200mL.

Figure 3. Butyrylcholinesterase inhibition by the crude extract and

fractions of Gloriosa superba Linn at 40mg /200mL.
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be contributory to this inhibitory activity, compre-

hensive investigations are required in order to explore

the exact mechanism of this activity, and confirm

other uses of the plant in the indigenous system of

medicine.
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