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ABSTRACT

Objective: The study investigated the antinociceptive potential of methanol leaf and bulb extracts of Cranium
jagus in mice. Methods: The leaf and bulb extracts of Cranium jagus (CJL and CJB) were prepared as per
standard procedures and evaluated at three different doses (200, 400, and 800 mg/kg, i.p), they were screened for
anti-nociceptive (hot plate test, acetic acid-induced pain, formalin-induced paw lick). Results: The extract of CJL
significantly (p<0.05) increased the latency time against the thermal stimulus-induced by hot-plate, inhibited
neurogenic and inflammatory pain induced by formalin. Similarly, CIB produced a significant (p<0.05) reduction
in licking time in inflammatory pain, but not in neurogenic pain. Both extracts significantly (p<0.05) inhibited the
abdominal constriction due to irritation of the stomach in acetic acid-induced pain, dose-dependently. Conclusion:
This study showed that Cranium jagus leaf and bulb extracts possessed analgesic activity. Cranium jagus leaf is
centrally and peripherally mediated, while, Cranium jagus bulb is peripherally mediated. Our findings support the

acclaimed usefulness of Cranium jagus in folkloric medicine.
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1. INTRODUCTION

The plants used as herbs in the treatment of different
kind of ailment was originally in form of concoction,
infusion, decoction, etc., which were crude means of
extraction prior the advent of scientific means of
extraction and eventually lead to purification,
identification and characterization of the precise
compound(s) that may be responsible for the reported
pharmacological properties.™! Very recently, many
phytoconstituents whose pharmacological properties
were not known have been extensively discovered to
have significant medicinal important. Screening of
natural products from plants, animals, minerals and
microorganism have led to isolation of compounds used
today for the treatment of various diseases.? Plants, of
the four sources of drug mentioned earlier, were found as
the most abundant, diversified and constitutive. Although
the modern synthetic methods of drug discovery have
revolutionized drug production, plants remain a valuable
source of drugs as many important drugs used in
medicine today can be traced to plants."!

Crinum jagus (Thomps.) Dandy [family

AMARYLLIDACEAE], is a common plant distributed
in the swampy locations with tulip-like white flowers
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that appear in the dry season.[! It is a tender perennial
bulb that is native to tropical Africa. Its stalk grows up to
about 1m tall from a clump of strap-shaped green leaves.
Morphologically, it is an erect and herbaceous plant with
bulbous underground rootstock of fleshy leaf bases.
Leaves are linear, and the widest point is nearer to the tip
than to the base. When arising from the ground level, it is
pale green on the abaxial but glossy green on the ad axial
surface. Leaf tip is obtuse, with length of leaves (63.2-
105.3cm) being seven times the width (9.0-14.1cm).!
Flowering shoot is one per plant, pale green, usually
about half, but sometimes as long as the leaf blade. It is
flattened laterally, and forms a receptacle at the tip with
two opposing bracts that enclosed the flowers when
young. Flowers range from 4 to 12 per flowering shoot,
sometimes including the aborted flowers, and a flower
having six petals, white on both surfaces. Stem is a much
reduced corm, and roots are numerous with a fibrous
system (3). The medicinally useful part of the plant in
this regard is the bulb.®t B! It is used as an active
rubafacient and anthelmintic”; in the treatment of
memory loss associated with old age in Southwestern
Nigeria®; in the treatment of open sores and
anticonvulsant preparations.”? C. jagus leaf is used in the
treatment of convulsion and asthma."® Cold infusion of
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the fresh leaves of the plant is being used for bathing
young children suffering from general body debility and
rickets in Sierra Leone.'™™ A decoction is given as a
vermifuge in the Gold coast (Ghana). In East Africa, the
decoction of C. jagus is used for the treatment of
sores.™ Some of the traditional uses of this plant have
been scientifically authenticated.™® [ 1" Chemical
investigations of the plant revealed the presence of
phenolic compounds in large quantity, which include,
tetrahydro-1, 4-oxazine (morpholing), crinamine,
lycorine, psuedolycorine, hamayne, bowdensine, and
demethoxy-bowdensine,  6-hydroxycrinamine.¢  [7]
Phytoconstituents such as saponins and tannins, also a
mineral compound like calcium oxalate and calcium
tetrata, were reportedly present.’® ! Some of the
phenolic compounds obtained from the plant extracts
were reported to have exhibited enzymatic and non-
enzymatic antioxidant effects.*®" 1 Considering the
extensive uses of the plant in folkloric medicine, we,
therefore, set out to assess some other pharmacological
properties of Cranium jagus (Leaf and Bulb) using mice.

2.0 MATERIALS AND METHODS

2.1 Animal material

Healthy Swiss male albino mice (20-30 g) were obtained
from the Animal House of the Ladoke Akintola
University of Technology, Ogbomosho, Oyo state
Nigeria were used for this study. Animals were
maintained under favourable environmental conditions at
a temperature of 22.5+2.0 °C and relative humidity in
the range of 56-63 % with 12 hours light/ dark cycle.
Their cages were clean by removing husk and excreta
every day. The foods in Pellets form obtained from
Ladokun feeds, Nigeria Limited was given to the mice
with fresh water ad libitum during the period of
acclimatization. Animals were left to acclimatize to the
laboratory environment for 14 days' period before
performing the experiments. Animals were allowed to
fast overnight before the operations. In the process of
conducting the investigation, mice were randomly
assigned into five groups: the control, standard drug, and
three test groups (200, 400, and 800 mg/kg). Animals in
each group were administered through the intraperitoneal
route of drug administration.

All experimental rules applying to animal safety and care
were observed, and approval was obtained from the
Institutional Animal Ethical Committee of Ladoke
Akintola University of Technology, Ogbomoso, Nigeria.

2.2 Plant materials
The fresh leaves and bulbs of Cranium jagus (Thomps)
were used for this study.

2.2.1 Plant source and identification

The fresh leaves and bulbs of C. jagus (Thomps) were
collected locally from their natural habitat in the
Obafemi Awolowo University (OAU) campus, along
Road 7, University Staff Quarters. The plant was
identified by Mr. 1. Ogunlowo, Department of
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Pharmacognosy Herbarium unit, Faculty of Pharmacy,
OAU, where a voucher specimen (IFE HERBARIUM,
17533) was deposited.

2.2.2 Extraction of plant material

The fresh leaves and bulbs of Cranium jagus were both
air-dried separately and then made into powder using the
electric machine. Extraction was performed by adding
1.1 g of Cranium jagus leaf (CJL) or 1.5 g of the bulb
(CJB) to 5 liters of absolute methanol in two separate
sterile flasks with a stopper (to prevent loss of volatile
liquid), the mixture was extracted by agitation. After 24
hours, it was decanted and filtered using filter paper No.
1 (Whatmann London, UK). The filtrate was evaporated
to dryness using a rotary evaporator (Buchi Rota Vapour
R110) and freeze-dried until a solid mass was obtained.
The dried residue of extract of CIJL or CJB was sealed
tightly in a separate glass vial, and each stored in a
refrigerator at 4° C until used.

2.3 Acute toxicity test and determination of LDs

Acute toxicity test was carried out using the method of
Lorke’s (1983).2 A total of 12 mice were used; in the
initial phase, animals were assigned randomly into three
groups of 3 mice each. Animals in each group were
administered an intraperitoneal injection of extract at 10,
100, and 1000 mg/kg body weight following which they
were observed for signs of toxicity and death in the first
24 hours.? In the second phase, another set of 4 mice
were randomly assigned into three groups of 1 mouse
each and administered the extract intraperitoneally at
1600, 2900, and 5000 mg/kg based on the result of the
first phase. The LDs, was then calculated as the square
root of the product of the maximum dose for all
surviving and minimum treatment dose for all mortality
. LDgy = /(Dy x Dy )

using the formula: R L
D, = Highest dose that gave no death,

D1g0 = Lowest dose that produced mortality.

2.4 Analgesic Studies of the leaf and bulb extracts of
C. jagus

2.4.1 Effect of crude methanol leaf and bulb extracts of
C. jagus on the acetic acid-induced writhing test
Writhing in mice was induced according to the method
described by Koster et al., (1959).® The mice were
randomly divided into eight groups, and group 1 received
normal saline (10ml/kg, i.p), CJL (200-800mg/kg, i.p)
was given to groups (2-4) and CJB at the same doses was
given to mice in group (5-7), while Acetylsalicylate
(ASA, 150 mg/kg, i.p), was administered to group 8 as
reference drug. Each mouse was given freshly prepared
0.6% aqueous solution of acetic acid and then placed in
an observer box. The animals were pretreated for
30minutes before acetic acid administration. Nociception
was evaluated by counting the number of abdominal
constrictions for 20minutes after the administration of
acetic acid. Decrease in the number of writhes or
increase in percentage inhibition against abdominal
constriction was taken as an index of analgesia.
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2.4.2 Effect of crude methanol leaf and bulb extracts
of C. jagus on Hot plate

In this experiment, the pain episode was induced by
thermal stimulus as described by Hunskaar et al.,
(1986).4 The mice were randomly divided into eight
groups, and group 1 received normal saline (10ml/kg,
i.p), CJL or CJB (200-800mg/kg, i.p) was given to
groups (2-4 or 5-7), while morphine (5 mg/kg, i.p), was
administered to group 8 as reference drug. The animals
were pretreated for 30minutes; each mouse was placed in
a hot plate maintained at 55+0.5° Nociception was
evaluated when the animal began to lick its hind paw or
attempt to jump out of the hot plate. The time taken to
lick the hind paw was taken as reaction time. Anti-
nociceptive activity was expressed as the increased in
reaction time.

2.4.3 Effect of crude methanol leaf and bulb extracts of
C. jagus on Formalin-induced paw lick

In this experiment paw lick in mouse was induced by
formalin according to the method described by Hunskaar
and Hole (1987).”® The mice were randomly divided
into eight groups, and group 1 received normal saline
(10ml/kg, i.p), CJB or CJL (200-800mg/kg, i.p) was
given to groups (2-4 or 5-7), and the group eight received
the standard drug (morphine sulfate, 5 mg/kg). Each
mouse was injected at right hind paw with freshly
prepared formalin (1%, 2ul). The animals were
pretreated with extracts for 30minutes before the
injection of formalin. Nociception was evaluated when
the animal began to lick its paw at 0-5 minutes (early
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phase) and 20-30 minutes (late phase). The anti-
nociceptive activity was expressed as the reduction in
duration of paw lick.

2.7 Statistical Analysis

Data were analyzed using a one-way analysis of variance
(ANOVA) followed by posthoc tests (Student Newman
Keul's), which was used to determine the source of a
significant effect. Results were expressed as Mean *
SEM., while p<0.05 was taken as an acceptable level of
significant difference from control or vehicle.

3.0 RESULTS

3.1 Extraction

Appropriately 1.5kg of powdered C. jagus bulb and 1.1 g
of powdered C. jagus leaf were extracted by maceration
with 5litre of absolute methanol and then dried using
rotary evaporator afforded 45.6 g, 3.04 %w/w and 40.9
g, 3.72 %wi/w respectively.

3.2 Acute toxicity of C. jagus

There was no mortality observed in the First phase of
acute toxicity studies of both extracts, while in the
second phase of acute toxicity studies of both extracts
(CJL and CJB), mortality was observed in 2900 and
5000 mg in both extracts extract treated group
respectively as stated in Tables 1 and 2. The lethal doses
(LDsp) of CJL and CJB extracts were calculated as 2154
and 3808 mg/kg body weight, respectively, as shown
below.

Table 1: Acute toxicity test (Phase 1) of methanol leaf and bulb extract of C. jagus in mice.

Groups Doses (mg/kg) Mortality Mortality (%)

1 10 0/3 0

2 100 0/3 0

3 1000 0/3 0

Table 2: Acute toxicity test (Phase 11).

Groups Doses (mg/kg) Deaths Mortality (%0)
CJL ClBB CJL CJB

1 1600 0/1 0/1 0 0

2 2900 1/1 0/1 100 0

3 5000 0/1 1/1 0 100

Calculation of LD 5
LDy, = \,‘I(Dn xDygy )

Do = 1600 mg/kg
DlOO =2900 mg/kg

LD 5, of CJL = 2154 mg/kg body weight

Dy = 2900 mg/kg for CJB
D199 = 5000 mg/kg for CJB
LD 5, of CJB = 3808 mg/kg

3.3 Analgesic activities

a dose-dependent effect was observed with percentage

3.3.1 Effects of C. jagus (Leaf and Bulb) on Acetic
Acid-Induced Writhing

The result for the test of analgesic activity showed that
CJL and CJB caused significant reduction (p<0.05) in
abdominal constriction induced by acetic acid (Figure 1),
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inhibition of 36.4, 46.4, 75.6 and 15.4, 39.3, 49.4 % for
the doses of 200, 400 and 800mg/kg of the extracts
respectively. Aspirin (ASA), a reference drug, produced
83.6% inhibition (Table 3).
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Number of writhes
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Figure 1: Effects of C. jagus (Leaf and Bulb) on Acetic Acid-Induced Writhing.

Each column represents the meantSEM (n=5 per group). *P<0.05 compared to treated groups. ANOVA followed by
Newman-Keuls Multiple Comparison test

Table 3: Effect of extracts of CIJL and CJB on acetic acid-induced writhing.

Pretreatments Doses (mg/kg) % inhibition

Control 0 0

CJL 200 36.4*
CJL 400 46.4*
CJL 800 75.6*
cJB 200 15.4*
cJB 400 39.4*
cJB 800 49.4*
ASA 150 83.6*

**Values are recorded as means£SEM (n=5).
*Values are statistically significant (p<0.05) in relation to control. One-way ANOVA follow by Newman-Keuls
Multiple Comparison tests.

3.3.2 Effect of C. jagus on a hot plate

CJL significantly (p<0.05) increased the latency time
against the thermal stimulus-induced by the hot plate in a
dose-dependent manner in all the three doses. While CJB
did not produce a statistically significant effect (Figure
2).
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Figure 2: Effect of C. jagus on a hot plate.

Each column represents the mean£SEM (n=5 per group). *P<0.05 compared to treated groups. ANOVA followed by

Newman-Keuls Multiple Comparison test

3.3.3 Effect of C. jagus (Leaf and Bulb) on formalin-
induced paw lick

In figure 3, it was shown that pre-treatment with the
extract of CJB produced significant changes of paw
licking time in the second phase of pain response but not
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Treatment

in the first phase. Cranium jagus leaf (CJL) produced a
dose-dependent and significant (p<0.05) reduction in
licking time in both the first and second phases of
formalin-induced paw lick similar to morphine (standard
drug).
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Figure 3: Effect of C. jagus (Leaf and Bulb) on formalin-induced paw lick.

Each column represents the mean+SEM (n=5 per group). *P<0.05 compared to treated groups. ANOVA followed by

Newman-Keuls Multiple Comparison test
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DISCUSSION

The claims of therapeutic successes on central nervous
system disorders by traditional medicine practitioners
using C. jagus leaf and bulb have not been exhaustively
subjected to scientific investigation. In this study, the
antinociceptive profile of C. jagus leaf and bulb extracts
were determined using animal (mice) as a model.

Extraction is a fundamental step in drug discovery of a
new drug from the medicinal plant and is a process of
separation of medicinally active constituents from their
sources.® For extraction purposes, classical techniques
like maceration, decoction, percolation, soxhlet,
microwave-assisted extraction, ultrasound extraction,
and supercritical fluid extraction have been used.?" 26
281 A different solvent such as methanol, ethanol, acetone
alone, or with water, ethyl-acetate, has usually been used
for classical extraction.’! The use of an appropriate
extraction method, plant material, and solvent ensures a
good quality extract.’®! Methanol was used for extraction
in this study because it has a very high extractive value
as it can separate both the polar and non-polar compound
present.

Acetic acid mouse writhing test is a widely used animal
model for routing screening of compounds with
peripheral analgesic activity.”» B% B The writhing
response is considered to be a visceral inflammatory
pain.B4" B3 Acetic acid is a chemical irritant that
produces tissue necrosis of the peritoneal region
accompanied by the release of chemical mediators such
as bradykinin, prostaglandin, histamine, substance P,
vasoactive polypeptide, which cause pain either by
activation or sensitization of nociceptors that encode
tissue injury®? B8 BN \while the hot plate or tail
immersion model of pains is generally used to detect
centrally acting analgesics.” The extracts of CJL and
CJB produced significant (p<0.05) anti-nociceptive
effects in chemically induced nociceptive pain stimuli in
mice. The inhibitory effect exhibited by the extract of C.
jagus against nociceptive action of acetic acid in mice
may suggest the presence of phytochemically active
substances with analgesic property. This suggestion
further supported by the finding that CJL extract
inhibited the nociceptive behaviour in both neurogenic
and inflammatory pain produced by formalin in mice.
While CJB extract significantly inhibited inflammatory
pain. The anti-nociceptive effect of extracts of CJL and
CJB in acetic acid-induced writhing might be due to the
blockade or inhibition of release of endogenous
substances that excites pain nerve endings similar to that
of non-steroidal anti-inflammatory drugs (NSAIDs).1*®!

Formalin is used as chemical noxious stimuli to trigger
pain. This test was normally used to study both central as
well as peripheral analgesic activity.®” Injection of
formalin is associated with two phases; the neurogenic
pain (first phase) or early phase due to stimulation of
nociceptors, followed by the pain due to inflammation
during the late phase (second phase).*& 1 The

www.ejbps.com

European Journal of Biomedical and Pharmaceutical Sciences

neurogenic pain is centrally mediated and is attributed to
the direct stimulation of nociceptive primary afferents
nerve fibers and the release of pain mediators (kinin,
histamine and serotonin). The inflammatory pain is
peripherally mediated and it is due to peripheral release
of chemical pain mediators (such as prostaglandin) that
sensitize nociceptors as previously reported.®¥ The
peripherally analgesic drugs such as non-steroidal anti-
inflammatory drugs (NSAIDs) are only effective against
inflammatory pain produced by formalin.*? B71 |
contrast, the centrally acting analgesic drugs such as
morphine inhibit both the neurogenic and inflammatory
pains caused by formalin. The inhibitory effect
demonstrated by CJL against neurogenic and
inflammatory pains may suggest peripheral and central
analgesic actions similar to morphine. The inhibitory
effect demonstrated by CJB against inflammatory
(phase) pain may suggest peripheral analgesic effect
similar to NSAIDs.

Hot plate is made up of a transparent cylindrical glass
used to keep the animal on the heated surface of the
plate.? The temperature of hot plate is set using a
thermos-regulated water-circulated pump. This hot plate
test is also considered to be sensitive to drugs acting at
the supra-spinal modulation level of the pain responsel*!
suggesting a modulatory effect of the investigated
extracts. The reaction time is defined as the time when
the animal is placed inside the hot plate surface, and the
time when the animal began to licks its paw or appear to
jumps off to avoid painful effect of hot plate.” 13 Hot
plate test is universally accepted model used to evaluate
substances or analgesics with central origin.”4 C. jagus
bulb did not show any promising analgesic activity in hot
plate test, whilst CJL did exhibit significant analgesic
activity. Hence, the result of hot plate test supported the
result of formalin-induced paw licks and affirmed the
presence of centrally acting analgesic activity of the
extract of CJL. However, it is not known whether the
analgesic action is opioid-like in nature and or involves
dopaminergic or other mechanism. The use of selective
antagonist like Naloxone or metoclopramide might help
in understanding the mechanism involved.

CONCLUSION

Both extracts possessed analgesic activity. Cranium
jagus leaf is both centrally and peripherally mediated,
while, Cranium jagus bulb is only peripherally mediated.
Our findings support the acclaimed usefulness of
Cranium jagus (leaf and bulb) in folkloric medicine;
however, the responsible phytochemical(s), the
underlying mechanism of its action, and the safety
profile of the plant as a medicinal remedy should be
clarified in future studies.

HUMAN AND ANIMAL RIGHTS
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ABBREVIATIONS

ANOVA = Analysis of variance

ASA = Acetyl salicylatic acid

CJB = Cranium jagus bulb

ClL = Cranium jagus leaf

LD 50 = Lethal dose at 50%

NSAIDs = Non-steroidal anti-inflammatory drugs
OAU = Obafemi Awolowo University

SEM = Standard error of means
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