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Anticonvulsant, Anxiolytic and Hypnotic effects of Aqueous Bulb Extract of Crinum glaucum

A. Chev (Amarvyllidaceae): Role of GABAergic and Nitrergic Systems
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Department of Pharmacology, Faculty of Basic Medical Sciences, College of Medicine,
University of Lagos, PMB 12003, Idi-Araba, Lagos, Nigeria

Abstract: Crinum glaucum A. Chev (Amaryllidaceae) (CG) 1s a bulbous plant widely used in folk medicine in
the treatment of cough, asthma and convulsions. This study was carried out to investigate the anticonvulsant,
anxiolytic and hypnotic effects of the aquecus bulb extract of C. glaucum and its possible mechanism (s) of
action. The anticonvulsant activity of C. glatcum extract (400-1200 mg kg™ p.o.) was mvestigated using
Pplerotoxin, strychnine, 1somazid, pentylenetetrazol and N-methyl-D-aspartate (NMDA )-induced seizures in mice
while the elevated plus maze test (EPM) and hexobarbitone-induced sleeping time (HIST) were used to evaluate
the anxiclytic and hypnotic effects, respectively. Animals were pretreated with flumazenil (3 mg kg™,
i.p. GABA, receptor antagonist), cyproheptadine (4 mg kg™'; i.p. 5-HT, receptor antagonist), I.-arginine (500
mg kg™, p.o. Nitric Oxide (NO) precurser) and L-Nitroarginine (L-NNA) (10mg kg ' 1.p. Nitric Oxide Synthase
(NOS) inhibitor) were used to investigate the probable mechanism (s) of anticonvulsant activity. Oral
administration of CG significantly (p<0.001) delayed the onset of seizures induced by picrotoxin, strychnine,
isoniazid and pentylenetetrazol with peak effect at 1200 mg kg™ in comparison to control groups. CG (800 and
1200 mg kg™') strongly antagonized NMDA-induced turning behavior. Pretreatment of mice with
cyproheptadine could not reverse the anticonvulsant effect of CG. However, pretreatment with flumazenil and
L-NNA sigmficantly (p<0.05) reversed the anticonvulsant effect of CG while L-argimine pretreatment
significantly (p=<0.001) delayed the onset of seizures when compared with control and extract (1200 mg kg™
only). CG potentiated hexobarbitone-induced sleeping time with peak effect at 400 mg kg™ and also
significantly (p=<0.05) increased open arm exploration in EPM and had its peak anxiolytic effect at 100 mg kg™
The data obtained suggests that aqueous bulb extract of Crinum glaucum possess anticonvulsant, anxiolytic
and hypnotic activities which invelve an interaction with GABAergic, nitrergic and glutaminergic systems to
exert its effects.
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INTRODUCTION

Crinum glaucum A Chev (Amaryllidaceae) 13 a
bulbous plant widely used in folk medicine in West
Africa. The common English names are river lily,
String-lily, swamp-lily, Crimam lily and Spider lily. In Zulu
tribe 1t’s known as “"umNduze’”. In Nigeria, it’s known as
“Tsumeri’” (Gbile, 1984) in the Yoruba speaking regions,
“"Ede chukwu’™ or “"Ede mmo’” (God’s Cocoyam) in Igbo
speaking regions and " Albasar kwa’adi’” (Frog’s onion)
in Hausa speaking regions. The bulbs of Crinum glaucum
is used in Southwestern Nigeria as an effective remedy in
the relief of cough, asthma and convulsions by traditional
medicine practitioners (Burkill, 1985; Okpo and Adeyemi,
2002). They are also used as anti-helminthic and emetics
(Oliver, 1959) and in the treatment of sores
(Kokwako, 1976), sexually transmitted diseases and

backache (Duri et al., 1994). Tt is cut into small pieces and
soaked in water for three days; the liquid
(aqueous extract) 1s then decanted and drank to cure
these ailments. The bulb is also used in Southern Nigeria
for memory loss and other mental symptoms associated
with ageing (Houghton et al., 2004). The aqueous extract
153 widely used in folk medicine m West Africa as an
antispasmodic. Studies have shown a non-specific
relaxant effect of Crinwm glaucum on gastrointestinal
smooth muscles (Okpo and Adeyemi, 1998), analgesic and
anti-mflammatory effects (Okpo et al, 2001) and
antiallergic effect (Okpo and Adeyemi, 2002). Based
on literature search, no study has been carried out
to scientifically wvalidate the folkloric uses of
Crinum glaucum 1n the treatment of convulsive and
anxiety disorders. Hence, this study was carried out to
investigate the anticonvulsant, anxiolytic and hypnotic
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effects of the aqueous bulb extract of Crimum glaucum in
mice and 1its probable mechamism(s) of action.

MATERIAL AND METHODS

Plant material: Fresh bulbs of Crirnum glaucum were
purchased from herb sellers in Mushin market, Mushin,
Lagos, Nigeria and botanical authentication was carried
out by Mr. TK. Odewo of the Herbarium in the
Department of Botany, Faculty of Science, University of
Lagos, Akoka, Nigeria, where the herbarium voucher was
deposited with the voucher specimen number TUH 5082.

Drugs: Pentylenetetrazol (PTZ), picrotoxin, L-arginine,
L-NG-Nitroarginine, strychmne, N-methyl-D-aspartic acid
(NMDA), hexobarbitone and cyproheptadine (Sigma
Aldrich, St. Louss, MO, USA), phenobarbitone (May and
Baker, Lagos, Nigeria), flumazenil (Hikima Farmaceutical,
Portugal, S.A.)), diazepam (Swipha pharmaceuticals,
Nigeria), isoniazid (Mancleods Pharmaceuticals TLtd,
India) and normal saline (Unique pharmaceutical limited,
Tagos, Nigeria).

Animals: Experimental anmimals Albino mice of both sexes
weighing between 20-25 g were obtained and kept at the
Laboratory Ammal Centre of the College of Medicine,
University of Lagos. The ammals maintained under
standard environmental conditions had free access to
standard diet (Pfizer Feeds, PLC, Lagos, Nigeria) and
water ad libitum. The experimental procedures were
carried out in accordance with the United States National
Institute of Health Guidelines for Care and Use of
Laboratory Ammals in Biomedical Research (NIH, 1985).

Preparation of plant extract: The fresh bulbs of
Crinum glaucwm (1.78 kg) were cut into small pieces and
soaked in 5 I of distilled water. On day 4, the liquid was
decanted and filtered. The filtrate was evaporated to
dryness in an oven set at 40°C. A dark brown sticky
extract was obtained and stored m airtight bottles m a
refrigerator until they were ready for use. The dried extract
obtained was weighed. The percentage vield was 3.26%.

Acute toxicity testing: Toxicity of plant extract was
determined using the method described by Adeyemi et al.
(2007). Mice were fasted for 12 h, divided into five groups:
Group I-IV were given CG (1, 2, 4 and 8 g kg™'; p.o) and
Group V-normal saline (10 ml. kg™'; p.o). Mice were
observed for behavioral changes and toxic symptoms for
the first 2 h after admimstration and mortality for a period
of 14 days.
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Anticonvulsant test

Picrotoxin-or isoniazid-induced convulsions: For each
chemoconvulsant 60 mice were used (n = 10). Normal
saline (10 mL kg™, p.o) was given to control group,
phenobarbitone (40 mg kg™, ip.) was given as a reference
standard and CG (200-1200 mg kg™, p.o.). Thirty minutes
(1.p.) or 1 h (p.o.) after treatment, the mice were given
picrotoxin (7 mg kg™, i.p.) or Isoniazid (250 mg kg™, i.p.,
seizure consisted of clonic tonic convulsion and wild
running around and death). The presence or absence of
clonic convulsions was noted for 60 min following
administration of convulsants and percentage protections
were recorded (Perazzo ef al., 2003; Bernascon et al.,
1988).

Strychnine-pentylenetetrazol-induced seizures: For each
chemoconvulsant 35 mice were used (n= 7). Normal saline
(10 mL kg', po) was given to contrel group,
phenobarbitone (40 mg kg™, ip.) was given as a reference
standard and CG {400-1200 mg kg™, p.o.). Thirty minutes
(ip.) or 1 h (p.o.) after treatment, the mice were given
strychnine (5 mg kg™, ip.) or pentylenetetrazol
(90 mg kg~ ip.). The latency to convulsion and
percentage protection were recorded (Adeyemi et al.,
2007, Gupta et al., 2012).

NMDA induced seizures in mice: Thirty five mice of
either sex were randomly allotted to 5 groups (n = 7).
Treatment was carried out as follows: Group 1:
Normal Saline (NS) (10 mL kg™ p.c.), Group 2:
Phenobarbitone (40 mg kg™ ip.) and Group 3-5: CG
{400, 800 and 1200 mg kg™, p.o.). Mice were injected (i.p)
with NMDA, 100mg kg™, 1 h after intraperiteneal or cral
administration of the extract and were observed for 30 mm.
Turning behaviour was characterized by two consecutive
360° cycles fulfilled by the same animal (Velisele, 2006).
Animals that did not exhibit turning behaviour within the
30 mimn observation period were declared protected. The
time of onset of this behaviour in non-protected ammals
were recorded.

GABAergic pathway involvement: Fourty albino mice of
either sex were randomly allotted to 4 groups (n = 10).
They were pretreated with flumazenil (3 mgkg™, ip.).
15 min after pretreatment, Group I-Mice were given
normal saline (10 mL kg™, p.0.)., Group IT-Phenobarbitone
{40 mg kg™', ip.)., Group I and TV-CG (800 and
1200 mg kg™). Thirty minutes (i.p.) or 1 hour (p.o.) after
treatment, the mice were given picrotoxin (7 mg kg™, i.p.).
The latency to convulsion and percentage protection
were recorded (Nogueira and Vassilieff, 2000).
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Serotonergic pathway involvement: Thirty albino mice of
either sex were randomly allotted to 3 groups (n = 10).
They were pretreated with cypreheptadine (4 mg kg™,
p-0). 15 minutes after pretreatment, Group I-Mice were
given normal saline (10 mL kg~', p.o.)., Group II-
Phenobarbitene (40 mg kg™', ip.)., Group II-CG
(1200 mg kg"). Thirty minutes (i.p.) or 1 hour (p.c.) after
treatment, the mice were given picrotoxin (7 mg kg™, i.p.).
The latency to convulsion and percentage protection
were recorded (Michael, 2006).

Nitric oxide pathway involvement: Fourty albino mice of
either sex were randomly allotted to 4 groups (n = 10).
They were pretreated with mitric oxide synthase
inhibiter-L-NNA (10 mg kg™, p.c) 15 minutes after
pretreatment, the animals were given normal saline or CG
1200 mg kg . The effect of CG on nitric oxide synthesis
was 1nvestigated through oral pretreatment with
L-arginine (500 mg kg™', p.o.). 15 minutes after
pretreatment, mice were given normal saline (10 mIL kg™,
p.o)or CG (1200 mg kg ™). 1 hour (p.o.) after treatments,
the mice were given picrotoxin (7 mg kg™, ip.). The
latency to convulsion and percentage protection were
recorded (Paul and Subramanian, 2002).

Hexobarbitone sleeping time: Five groups of 7 mice each
were given normal saline (10 mL kg™, p.o.), CG (200, 800
and 1600 mg kg, p.c.) and diazepam (3 mg kg, p.o.)
respectively. One hour later, hexobarbitone (100 mg kg ™',
1.p.) was admimstered to each mouse m turn. The mice
were placed on their backs in separate chambers and the
duration of loss of righting reflex starting at the time of
hexobarbitone admimstration until they regamed their
righting reflexes were recorded. When there was any
doubt, the animal was placed gently on its back again and
if it righted itself within 1 min, this was regarded as the
end point (Vogel and Vogel, 1997, Mujumdar et al., 2000).

Elevated plus maze test: The EPM testing procedure was
as described by Pellow ef al. (1985). The equipment was
made of wood and had four arms of equal dimensions
(50%12 cm). Two of the arms were enclosed by 40 cm high
walls and were arranged perpendicularly to two opposite
open arms. The apparatus was elevated 50 cm above the
floor. One hour following oral administration of CG
(200, 800 and 1600 mg kg™, p.0.), diazepam (1.5 mg kg™,
p.0.) and normal saline (10 mL kg™, p.o.), mice were
placed in the centre of the maze facing an open arm. The
cumulative time spent in the open or closed arm were
recorded for 5 min. The maze was cleaned with an alcohol
solution after each trial.
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Statistical analysis: Results are expressed as
Mean+S.EM., statistical analysis of data was done by a
means of One-Way analysis of variance (ANOVA)
followed by Tukey’s multiple comparison tests. A level of
significance (p<0.05, 0.01 or 0.001) was considered for
each test.

RESULTS

Acute toxicity study: Oral administration of the extract
(1,2, 4and 8 g kg ™) caused 20, 40, 100 and 100% death of
animals respectively. These percentage responses were
conwverted to probit values which were plotted agamnst log
doses of the aqueous extract. The LD obtained
(after extrapclation) was 1.479 g kg . The aqueous extract
was found to cause behavioural toxic effects which
include; calmness, hypoactivity, abdominal writhing and
stooling.

Anticonvulsant activity

Picrotoxin induced seizures: Picrotoxin (7 mg kg™ i.p.)
elicited seizures in all the seven mice used in normal saline
control group with an onset of 240.00 £ 26.83 s and 100%
mortality. Aqueous bulb extract of Crinum glaucum
{400 and 1200 mg kg™ significantly (p=<0.05; p<0.01)
delayed the onset of picrotoxin elicited clonic convulsion
(468.00481.39 and 528.00+81.39 s respectively) and 40%
protection in comparison to normal saline treated group in
a dose dependent mamner. Phenobarbitene (40 mg kg™
significantly  (p<0.01) delayed the omset of seizures
(542.20450.91 8) with 100% protection (Table 1).

Isoniazid induced seizures: Isoniazid (250 mg kg™ i.p.)
elicited clonic tomic convulsion m all the ammals used.
The normal saline control group produced convulsion and
showed an onset of 32.8042.55 min. The aquecus extract
of C. glaucum (400-1200 mg kg™") significantly (p=<0.01;
0.001) delayed the onset of 1sonmiazid mduced seizures
from 32.8042.55 mmn in control to 43.20+0.83, 40.60+0.55
and 53.00+0.97 min respectively and shows dose-
dependent increase i the anticonvulsant activity.
Similarly, phenobarbitone 40 mg kg™ pretreatment
significantly (p<t 0.001) increased the time to the onset of
isoniazid induced seizures from 32.80+£2.55 min to
47.00£2.10 min (Table 1).

Strychnine induced seizures: Strychnine (5 mg kg™)
produced tonic convulsion in 100% of the mice used. CG
{400, 800 and 1200 mg kg™") pretreatment significantly
{(p<0.05, 0.01, 0.001) increase the time of onset of tonic
seizure from 29.20+0.40 sec m normal saline treated control
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Table 1: Effect of aqueous bulb extract of Crirm glaucum (CG) in picrotoxin (PCT) and isoniazid (INH)-induced seizures in mice

Treatment. group Onset Protection (%)
PCT+Normal saline 10 mL kg™! 240.00+26.83 sec 0
PCT+CG 400 mg kg™ 468.00+81.39% sec 20
PCT+CG 800 mg kg™ 444.00+£55.64 sec 40
PCT+CG 1200 mg kg™* 528.00+81.39 gec 40
PCT+Phenobarbitone 40 mg kg™! 542.20+50.91** sec 100
INH+Normal saline 10mL kg™ 32.80+2.55 min 0
INHACG 400 mg kg™! 43.20:£0.83*##min 0
INH+CG 800 mgkg™! 40.6040.55%*min 0
INHACG 1200 mg kg™! 53.00£0.97* **min 20
INH+Phenobarbitone, 40 mg kg™! 47.00+2. 10* **min 0

The data were expressed as Mean+SEM (n = 10) *p<t0.05. **p< 0.01; ***p<0.001 versus nommal saline treated control group, the data was analyzed using

One Way ANOVA followed by Tukey’s multiple comparison post hoc tests

Table 2: Effect of aqueous bulb extract of Crimm giaucum (CG) in Stry chnine (STR)-, Pentylenetetrazole (PTZ)-and N-methyl-D-aspartic acid (NMDA)

induced seizures in mice

Treatment group Onset (s) Protection (%0)
STR-+Normal saline, 10mL kg™ 29.204+0.40 0
STR+CG 400 mg kg™ 67.60+8.69* 0
STR+CG 800 mg kg™ 78.2043,54%% 0
STR+CG 1200 mg kg™ 107 40+8.38% #+ 0
STR+Phencbarbitone, 40 mg kg™ 129.60:£13.00%%+ 0
PTZ+Normal saline, 10mL kg™! 53.60+1.21 0
PTZ+CG 400 mg kg™ 64.40£3.20 0
PTZ+CG 800 mgkg™! 67.00+1.05* 20
PTZ+CG 1200 mg kg™ 82,2045, 7744+ 20
PTZ+Phenobarbitone, 40 mg kg™ -NC- 100
NMDA-+Normal saline, 10mL kg™ 121.00+£0.55 0
NMDA+CG 400 mg kg™ 103.00+8.38 0
NMDA+CG 800 mg kg™ 158.00+8.36% 0
NMDA+CG 1200 mg kg™ 189.60+10. 11 %%* 0
NMDA+Phenobarbitone, 40 mg kg™ 122.60 £1.75 0

NC: No convulsion, the data were expressed as meant=SEM (n = 7). *p<0.05, *#p<0.01, *#*p<0.001 versus normal saline treated control group, *p<0.035
versus CG 400 mg kg ! treated group, the data was analyzed using One Way ANOVA followed by Tukey’s multiple comparison Post hoc tests

to 67.6048.69, 78.204£3.54 and 107.4048 38 s, respectively
(Table 2). Phenobarbitone (40 mg kg ™) also significantly
(p<0.001) increased the onset of tonic from 29.204+0.40 5 in
saline treated control to 129.60+13.00 5.

Pentylenetetrazole induced seizures: PTZ (90 mg kg™,
1.p.) elicited tonic convulsion in 100% of the animals used
innormal saline treated control. CG (800 and 1200 mg kg™,
p.o.) dose dependently delayed the onset of PTZ
(90 mg kg, 1.p.)-induced clonic convulsion significantly
(p=<0.05, 0.001), respectively (Table 2).

The extract at 800 mg kg™ increased the time of onset
of clonic seizure from 53.60+1.21 s in saline treated control
to 67.00+1.05 sec and provided 20% protection while the
extract at 1200 mg kg™ protected 20% of mice against
seizure and increased the time of onset of clonic seizure
from 53.60+1.21 sec in saline treated control to 82.2045.77
sec. Phenobarbitone (40 mg kg™' ip.) profoundly
antagomzed the clonic seizures induced by PTZ and also
protected all the mice against seizures (Table 2).

NMDA induced seizures: NMDA-induced seizures in
rodents have previously been proposed as a model of
refractory seizures and are significantly suppressed by
NMDA receptor antagonists (Velisek, 2006). NMDA
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{100 mg kg™, i.p.) elicited turning behaviour in 100% of
normal saline treated control mice with an onset of
1214+0.55 sec to tonic seizures. G (800 and 1200 mg kg™,
p.0.) did not affect the incidence of NMDA (100 mg kg™,
i.p.) induced turning behaviour but significantly (p<0.035)
delayed the onset of turmning from 121.00+0.55 sec in
control to 158.00+8.36 and 189.60+10.11, respectively
(Table 2). However, oral administration of phenobarbitone
failed to increase the onset of turning behaviour.

Possible involvement of GABAergic, serotonergic and
nitric oxide pathways in the anticonvulsant activity of
Crinum glaucum: Intraperitoneal pretreatment with
flumazenil (3 mg kg™') reversed the protective effect of
Crinwm glaucwm. Pretreatment with cyproheptadine
(3 mg kg™ followed by CG 1200 mg kg™ showed
significant (p<< 0.03) reduction in the latency to seizure in
comparison to CG (1200 mg kg™) only treated group.
Nitric oxide synthase inhibitor (L-NNA) significantly
(p<0.01) reduced the latency to convulsion when
compared with the normal saline treated group.
However, nitric oxide precursor co-treatment (L-arginine
(500 mg kg™ +CG 1200 mg kg™") produced a significant
(p<0.001) increase in the time of onset of clonic seizure in
comparison to L-NNA + CG (1200 mg kg ™) co-treated and
40% protection was observed (Table 3).
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Table 3: Effect of co treatment with flumazenil, cyproheptadine, T-arginine and I.-NG-Nitroarginine and aqueous bulb extract of Crimum glaucum (CG) in

picrotoxin (PCT)-induced seizures in mice

Treatment group Onset (min) Protection (%)
Flumazenil (3 mg kg™!) 264.00+£14.70 0
Flumazenil+phencharbitone (40 mg kg™) 373.40+2.94 100
PICHlumazeni+CG 1200 mg kg™ 478.00+20.59" 0
PICt+cyproheptadine (3 mg kg™!) 268.00+£6.99 0
PIC+cyproheptadinetphenobarbitone (40 mg kg™) 384.00+£1.41 0
PIC+cyproheptadine+CG 1200 mg kg™ 4080042245 40
PIC+L-N®-Nitroarginine (10 mg kg™ 7CG 1200mg kg™ 288.40+5.56 0
PIC+L-arginine (500 mg kg™ 444, 00+35.36 0
PICtHL-arginine+CG 1200 mg kg ™! 600.00£32.86™ 40

The data were expressed as mean+SEM (n = 10) *p<0.05; *#p<t0.01; ***p=<.0.001 versus nomal saline treated control group, *p<0.05; ++p<0.01 wversus
C. glaticum 1200 mg kg ™! treated group; *p<< 0.01, °p<0.001 versus L-N°- Nitroarginine+C. glaucum 1200 mg kg™ treated group, the data was analyzed using

One Way ANOVA followed by Tukey’s multiple comparison post fioc tests

Table 4: Effect of aqueous bulb extract of Crinum glaucum (CG) on potentiation of hexobarbitone sleeping time

Treatments Dose (mg kg™ ") Onset of sleep (min) Sleeping time (min)
Normal saline 10 mL kg ™! 3.92+0.10 39.79+0.72

C. glaicum 200 2.53£0.01%#** 39.07+0.31

C. glaicum 400 1.5240.01 ### 77.5040.81 ##+

C. glaicum 800 2.2040.0] 42.39+0.48

C. glaicum 1200 2.2040.0] 61914033 ++*
Diazepam 3 2. 4040, 2 et 82.0047.19%#*

The data were expressed as Mean+8.E.M (n = 7). *#%p< 0.001 versus normal saline treated control group, the data was analyzed using One Way ANOVA

followed by Tukey’s multiple comparison post hoc tests

Table 5: Effect of Crirtan glmucum on elevated plus maze test

Treatments Dose (mg kg™!) Time spent in open arm (sec) Time spent in closed arm (sec)
Normal saline 10 mL kg™! 23.4+2.32 276.4+2.32

C. glavcum 100 124.0+1.18%### 176.0 +1.18%**

C. glaicum 200 62.0£0.89%** 238.0£0.89%**

C. glaicum 400 33.6£0.40%% 266.4£0.40%*

C. glaicum 800 45.620.81%** 254.4£0.81 % **

C. glawcum 1200 58.2+1.36%** 241.8+1.36%**
Diazepam 1.5 84,442 8442 206,642, 84 *ha

The data were expressed as Mean+SEM (n = 7), **p=0.01, ***p<_ 0,001 versus normal saline treated control group, *p< 0.001 compared to diazepam 1.5
mg kg™!, *p=< 0.001 compared to CG 100 mg kg™, the data was analyzed using One Way ANOVA followed by Tukey’s multiple comparison post hoc tests

Effect of aqueous bulb extract of Crimum glaucum
potentiation ofhexobarbitone-inducedsleeping time: The
normal saline treated group (control group) gave an onset
of sleep of 3.9240.10 min and duration of 39.79+0.72 min
when hexobarbitone was administered (Table 4). The
aqueous extract of C. glaucum (200-1200 mg kg™
significantly (p<0.001) reduced the latency to sleep whle
it also significantly (p<0.001) prolonged the duration of
sleep induced by hexobarbitone. The peak hypnotic effect
was obtained at 400 mg kg™ CG treated where the cnset
of sleep was sigmficantly (p<0.001) reduced from
3.9240.10 min in saline treated to 1.5240.01 min while the
duration of sleep was significantly (p<0.001) increased
from 39.79+0.72 min in saline treated to 77.5040.8]1 min.
similarly, oral administration of diazepam produced
significant (p<0.01) reduction in the onset of sleep
(2.40£0.24) and prolonged the duration of sleep
(82.0047.19 min) mduced by hexobarbitone in comparison
to saline control group. The hypnotic effect of diazepam
was comparable to that of CG (400 mg kg™) (Table 4).
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Effect of aqueous bulb extract of Crinum glaucum on
elevated plus maze: The normal saline treated animals
(control group) showed that 23.40+£2.32 s was spent in
the open arms (Table 5). The aqueous extract
Crinum glaucum produced significant (p<0.01-0.001)
increase in the time spent in the open arms compared to
control. Diazepam produced significant (p<0.001) increase
in the time spent in the open arms. The extract peak
anxiolytic effect (highest time spent in open arms) was
produced at 100 mg kg ' (124.00£1.18 s) and it is
significantly (p<0.05) higher than that produced by
diazepam (84.412.84 s) (Table 3).

DISCUSSION

Most of conventional antiepileptic drugs

associated with many side effects such as neurotoxic

are

effects, cogmtive deficits and teratogenic effects which
decrease their climcal utility (Trimble, 1987; Yerby, 1988,
Meador et al, 1990). Recently, the search for novel
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pharmacotherapy from medicinal plants for neurological
and psychiatric diseases has progressed significantly
owing to their less side effects and better tolerability
(Zhang, 2004). In the present study the anticonvulsant,
anxiolytic and hypnotic activities of bulb extract of
C. glaucum have been studied. The results obtained in
this study demonstrate that the extract dose dependently
mcreased the onset of convulsion induced by picrotoxin,
isoniazid, strychnine, pentylenetetrazole and NMDA as
well as significant prolongation of sleeping time and time
spent mn open arms in hexobarbitone induced hypnosis
and elevated plus maze tests, respectively.

Picrotoxin exerts its convulsant effect by blocking
GAPBA, receptor-linked chloride ion channel which,
normally opens to allow increased chlonde 1on
conductance mto the brain cells following activation of
GABA, receptors by GABA (Nicoll, 2001; Rang et al.,
2003). Phenobarbitone is a standard antiepileptic drug
that has been shown to exert its effect by enhancing
GABA-mediated inhibition in the brain (Porter and
Meldrum, 2001). In picrotoxin-induced seizures, the plant
extract at doses 400 and 1200 mg kg™ significantly
delayed the onset of picrotoxin elicited clonic seizures in
mice. The extract at 800 and 1200 mg kg™ protected 40%
of the mice while 400 mg kg™ protected 20% of the mice.
Phenobarbitone significantly delayed the onset of clonic
seizures while also protecting 100% of the mice. The plant
extract at 1200 mg kg™ produced the highest onset of
seizures and also protected 40% of the animals from
seizures suggesting that the extract exerts its effect
possibly by  the  enhancement of GABA
neurotransmission to attenuate picrotoxin induced
convulsion.

Isomazid exerts its convulsive effect by inhibiting
GABA synthesis (Costa et al, 1975). It is a potent
monoamine oxidase (MAO) inhibitor and a glutamic acid
decarboxylase (GAD) inhibitor (enzyme involved in
GABA synthesis) thus increases the brain monoamine
content and inhibited GABA synthesis respectively
thereby leading to CNS excitation and convulsions
(Wood and Peesker, 1973; Marcus and Coulsto, 1985).
Tsoniazid induced seizures was carried out to further
confirm the GABA enhancing activity of the plant extract.
The extract (400-1200 mg kg™") when compared to control
treated produced significant increase in the time of onset
of clonic seizures, this shows dose-dependent increase
i the anticonvulsant activity. Phenobarbitone did not
affect the meidence of seizures or death but sigmificantly
delayed the onset of seizures.

Strychnine is a selective competitive antagonist that
blocks the mhibitory effect of glycine at all glycine
receptors (Rajendra et al, 1997, Parmar and Prakash,
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2006). In strychnine induced seizures, the plant extract did
not protect the animals from seizure or death but
increased the seizure omnset sigmficantly in a dose
dependent manner. Phenobarbitone did not affect the
incidence of seizures nor prevent death but delayed the
onset of seizures significantly when compared to control
(normal saline) group. The peak mncrease m onset of
seizure by CG was obtained at 1200 mg kg, This shows
that the extract may have minimal glycine receptor
antagomnism.

PTZ mostly exerts its action by inhibiting the t-butyl-
bicyclo-phosphorothionate / picrotoxin site of the GABA,,
receptor (Velisek, 2006) and thereby preventing chloride
ion conductance into the brain cells. There is also the
involvement of Na'/Ca™ exchanger (NCX) in PTZ induced
convulsion (Salto ef al., 2009). In PTZ mduced seizures,
phenobarbitone completely inhibited the incidence of
seizures. The plant extract however did not protect the
amimals from seizures, but mcreased the seizure onset
significantly with 20% protection at 800 and 1200 mg kg ™.
This result shows that the effect of phenobarbitone and
the extract are not comparable, but the effect of the plant
extract in this model canmot be totally ignored as they still
lowered onset of convulsion and protected 20% of the
animals. Tt can then be said that the extract is not very
effective in preventing PTZ induced seizures and this
could be due to the additional mechamsms by which PTZ
acts to mduce convulsion other than mhibiting GABA,,
receptors.

NMDA is an agonist that produces effects similar to
glutamic acid at the NMDA receptors and exerts its
convulsant effect by activating the receptors to enhance
glutaminergic neurotransmission (Watkins and Ewvans,
1981; Chapman and Meldrum, 1993). NMDA-induced
seizures in rodents have previously been proposed as a
model of refractory seizures and are significantly
suppressed by NMDA receptor antagonists (Velisel,
2006). In NMDA induced seizures, the plant extract did
not protect the ammals from seizures and death but
increased the seizure onset sigmficantly (p<0.05; 0.001) in
a dose dependent manner (at doses 800 and 1200 mg
kg™, respectively. The plant extract at 1200 mg kg™
produced a delayed onset and shorter duration of seizures
when compared to phenobarbitone and so had a better
anticonvulsant effect in this model, showing that this is
the most effective dose. This shows that phenobarbitone
does not act by blocking glutamate transmission and that
the extract also possesses mimmal anti-glutaminergic
activity compared to phenobarbitone.

The probable mechanism of anticonvulsant effect of
bulb extract of C. glaucum was mvestigated m picrotoxin
induced seizuwe using the most effective dose of the
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extract (1200 mg kg™). To confirm GABA or effect at
allosteric benzodiazepine receptor on GABA. Ammals
were pretreated with flumazeml (a benzodiazepine receptor
antagomst), Flumazem! had no significant anticonvulsant
activity when it was admimstered alone. Phenobarbitone
and flumazenil co-treated group gave no significant
reduction m its onset of convulsion when compared to
phencbarbitone treated group only and also gave 100%
protection, implying that flumazenil has relatively no
effect on the action of phenobarbitone. However,
flumazenil pretreatment reversed the anticonvulsant effect
of the bulb extract of C. glawcwm. This further confirm
that C. glaucum may be acting as an agomst of the
GABA,-benzodiazepine receptor complex.

Despite the similarity m the seizure phenotype
mduced by PTZ and picrotoxin, marked difference
between their pharmacological profiles have been
observed, like carbamazepine, climcally used
anticonvulsant 15 effective against seizures mduced by
MES and picrotoxin but not in seizures induced by
PTZ (White, 1998). Carbamazepine has
reported to increase serctonergic neurotransmission as
one of its proposed anticonvulsant mechanism
(Dailey et al., 1995; Bagdy et al, 2007). In our studies
cyproheptadine (5-HT, receptor antagonist) pretreatment
failed to activity of
C. glaucum extract ruling out the mvolvement of
serotonergic neurotransmission in 1its anticonvulsant
activity.

The possible of NO m the
anticonvulsant activity of C. glaucum was investigated
by administration of NO  precursor (L-arginine
500 mg kg ') and NOS inhibitor (L-NNA 10mg kg ™).

It has been shown that 30 and 60 min pretreatment of
1000 mg kg™ and not 500 mg kg™ of L-arginine inhibited
convulsions induced by picrotoxin, while a Nitric Oxide
Synthase (NOS) inhibitor, N-nitro-L-arginine methyl ester
(L-NAME) increased convulsant action of picrotoxin
(Paul and Subramaman, 2002). The concentrations of nitric
oxide (NO) and Gamma Aminobutyric Acid (GABA) were
increased m the brain 30 and 60 min after admimstration of
1000 mg kg~ andnot 500 mg kg™ of L-arginine. However,
L-NAME decreased bran GABA concentration and
increased the convulsant action of picrotoxin.
Further, L-NAME pretreatment  prevented L-arginine
(1000 mg kg™ from producing anticonvulsant and NO
and GABA increasing effects (Paul and Subramanian,
2002). In this study, L-arginine 500 mg kg~ alone
produced seizures in all mice used, with 100% mortality.

a

also  been

reversed the anticonvulsant

mvolvement

However, when L-arginine when co administered with the
extract (1200 mg kg™"), it produced a significant increase
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of
compared with extract only treated group. In addition,
L-NC®Nitroarginine pretreatment reduced the antiseizure
activity of the extract. These results support the
suggestions of previous mvestigators that NO modulates
the concentration of GABA in the bramn (Paul and
Jayakumar, 2000). NO seems to increase GABA
concentration by decreasing GABA ftransaminase
(GABA-T) activity in the brain because a decreased
concentration of GABA by an NO decreasing dose of
L-NAME coincided with an increased activity of GABA-T
in the brain (Paul and Jayalumar, 2000). These
observations and the ability of L-NNA in the present
study to prevent C.gloucuwm from mhibiting seizure,
provide further support to the suggestion that NO
functions as a modulator of GABA concentration in the
brain. Further, NO has been found to activate release of
GABA from cerebral cortex (Kuriyama and Ohkuma, 1995),
striatum  (Lonart ef af, 1992) and hippocampus
(Segovia and Mora, 1998). Conversely, inhibitors of NO
synthesis have decreased GABA release in the cerebral
cortex (Montague et al., 1994). These results by NO Bie
and Zhao (2001), strongly support the suggestion that a
functional interaction occurs between NO and GABA in
the brain. This shows that the extract probably acts by
increasing the concentration of mitric oxide and GABA

in  onset seizures and 40% protection when

concentration in the bram of mice.

The aqueous extract produced a significant (p<<0.001)
reduction in the onset of sleep induced by hexobarbitone
at 200-1200 mg kg™ significant (p<0.001)
prolengation of sleep at doses 400 and 1200 mg kg ™. The

and

prolongation of sleep observed at 400 mg kg™ is
comparable to that preduced by diazepam 3 mg kg™ and
therefore when compared to each other, there was no
significant difference in the duration of sleep observed in
both treatments. Prolongation of hexobarbitone sleeping
time indicates a central nervous system depressant
activity of the extract (Mujumdar ef af., 2000). It also
indicates that the extract 1s an enzyme inlubitor as
possibly increased the action of hexobarbitone by
preventing its metabolism.

Furthermore, this work demonstrated that the
administration of different doses of CG in mice was able to
induce anxiolytic effect. The elevated plus maze is
considered to be an etiologically valid animal model of
anxiety because it uses natural stimuli (fear of a novel
open space and fear of balancing on a relatively narrow,
raised platform) that can induce anxiety in humans
(Dawson and Tricklebank, 1995). An anxiolytic agent
increases the frequency of entries mto the open arms and
increases the time spent in open arms of the EPM. In the
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present study, oral administration of C.glaucum induced
an anxiolytic-like effect m mice, since it increased the
number of entries and the time spent on open arms and
decreased the time spent i closed arms in the EPM test.
In agreement with previously published reports, diazepam
increased the duration of time spent on open arms and the
number of entries on open arms (Ishola ef al., 2012).

The aqueous extract {100-1200 mg kg ™) significantly
increased time spent in open arms of the elevated plus
statistical difference in the number of
entries (result not shown). The anxiolytic effect peaked at
100 mg kg ™' which was comparable to diazepam.

We have no adequate explanation for the lack of

maze but no

dose dependence m tlhuis assay. Further studies to
mvestigate the effect of Crimwm glaucum at different
mtervals of time might disclose a dose-dependent effect.

The result of the acute oral toxicity showed that the
extract possesses wide margin of safety which 13 in
agreement with previous study of Okpo ef al. (2001).

The phytochemical constituents of the plant include
phenols, flavonoids, glycosides and alkaloids. One or
more of these substances may be involved in the
anticonvulsant activity of the extract.

CONCLUSION

In conclusion, the present study provides scientific
evidence for the use of bulb of Crinum glaucum in
treatment of epileptic by
Southwestern Nigerians. Crinum glaucum exerts 1ts
anticonvulsant and anxiolytic effects by mcreasing the
concentration, release and the activity of GABA which is
a well-documented mlibitory neurotransmitter in the brain
possessing an anticonvulsant and anxiolytic properties.

and anxiety disorders
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