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ABSTRACT

Olax subscorpioideo is used in thc managemcnt of mcntal illness, [cver snd pain n
ethnomedicine. However, there is scanty information on the ncuropharmacological acuvitics that
supports ils use. The study was designed o investigate the neurophannacological properties of

Ethanol Extiact of Ofax subscorpioidea Leaves (EEOSL) in male mice.

Air-dried leaves (150 g) wcre pulverized and soaked in 50% cthanol (1.5 L) for 48 hours- The
filtrate was concenirated and cvaposated to diyness (8.7 g). Tweniy-live Swiss male albino mice
(20-22 p) were alloted into [ive treatment groups viz: control (distilled woter), and EEOSL (3.1,
6.3, 12.5, 25 mg/kg) with live animals in cach group. They werc pretreated thirty' minutes
intraperitoneally (i.p.). before ncurobchavioural cffects ‘of~EEOSL on novelty-induced
behaviours (rearing and grooming) and ftcquency of head dips were investigaled using open-
field and hole-board tests respectively. Another twenty male mice (22-25 g) divided into four
treatment groups: control (distilled water) and EEOSL (12.5. 25. 50 mg/kg). Thirty' minutes after
I.p- ucamment, pentobarbitonc-induccd sleeping lime, was investigated. For analgesic study.
cighty male mice (22-25 g) were allocated into four trcatment groups: control (distilled waicr),
and CEOSL (12.5, 25. 50 mg/kg) with five.animals in each group. Thitly minutes aficr i.p.
ueaiment they were subjecied to acetic-acid induced writhing, formalin, tail immersion and hot
plate tests. Similasly, for antidepressont study, another sct of eighty male mice (22-25 g) were
1andomly allotted into four treatment“groups: control (distilled woter). and EEOSL (6.3, 12.5. 25
mg/kg) with fivxc animals in each group. Thirly minutes after i.p. teeatment, asiimals were
subjected to despair, tail suspepsion, reserpine-induced depression, and yohimbine lethality tests.

Data were analysed using deschnplive stalistics and ANOVA at p = 0.05.

The EEOSL (3.1, 6.3, 125, 25 mg/kg) signilicantly inhibited rearing (99.8+2.8, 76.2+2.9,
37.4+1.2,5.840.8) and-grooming (48.0+3.6, 31 8+2 9, 25 4+1.6, 7,620.8) compared with contuiols
(185.8+5.1; 63.8+4:3) vespecuvely. Treatment with EEOSL (3,125, 6.25, 12.5. 25 mgkg)
significantly decrcased the fiequency of head dips on hole-board (10,6219, 8 8+1.2, 72+£0.9
6.0%1.1) comparced with conirol (27.8+1.5). The EEOSL (12.5, 25, 50 mg/kg) signilicantly
prolonged pentobarbitone-induced sleeping lime {(43.0+1.4, 51.0+) 2, 61 0+! 8) compared with

b
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control (31.0+0.7). The EEOSL (12.5, 25, 50 mg/kg) significantly inhibited acetic ncid-induced
pain by 66.9%, 72.7% and 81.5% cespeclively. In formalin test, EESOL (12.5. 25, 50 mg/kg)
inhibited neurogenic (41.1%, 63.1%, 66.0%) and inflammatory (57.1%, 75.3%. 79.4%) pains.
Reaction times were prolonged only by EEOSL (50 mgfg) in hot plate (0.9+01) and tail
immersion (2_:130.?.) compared with controls (0.640.1: 0.520.0) respeclively, The EEOSI. (6.3,
12.5 mg/kp) significantly teduced immobility periods in despair (124.2+4.5, 85.246.0) and tail
suspension tests (110.446.8, 68.0+15.9) compared with controls (190.2+15.3; 155.6+89)
respectively. In rescipine-induced depression, EEOSL (6.3, 12.5, 25'mg/kg) reduced significanily
the fcacal matter (2.440.9, 1.240.6, 1,2+0.4) compared with control (8.2+0.9). However, EEOSL
did not potentiate yohimbine-induced lethality.

Olax subscorpioidea possessed sedative, nntidepressont and analgesic properties. These therefore

support its traditional claims in the managenient of mental illness and pain.

Keywords: Olax subscorpividea, Neurobehavioural, Analgesic, Antideptessant.
Word count: 479
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control (31.0+0.7). The EEOSL (12.5, 25, 50 mg/kg) significantly inhibited acetic acid-induced
pain by 66.9%, 72.7% and 81.5% respectively. In formalin test, EESOL (12.5, 25. 50 me/kg)
inhibited neurogenic (41.1%. 63.1%, 66.0%) ond intlammatory (57.1%, 75.3%. 79.4%) pains.
Reaction times were prolonged only by EEOSL (50 mg/kg) in hot plate (0.9£0.1) and tail
immersion (2.1+0.2) compared with controls (0.610.1; 0.5£0.0) respectively, The EEOSI- (6.3,
12.5 mg/kg) significantly seduced immobility periods in despair (124.2+4.5, 85.246.0) and 1ail
suspension tests (110.4+6.8, 68.0+159) comparcd with controls (190.2+15.3; 155.6+89)
respectively. In rescrpinc-induccd depression, EEOSL (6.3, 12.5, 25 mg/kg) reduced signiticanily
the feacal matter (2.4+0.9, 1.240.6, 1.2+0.4} compmed with control (8.2+0.9). However, EEOSL
did not potentiate yohimbine-induced lethality-

Olax subscorpioidea possessed scdative, anlidcpressant and analgesic propcrties. These therefore

suppoit its traditional claims in the managemecnt of mental iliness and pain.
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CHAPTER ONE

1.0 INTRODUCTION

For centuries, plants have provided man with an array of products crucial to social-economic life.

Medicinal plants in panticular have been highly valued and used regularly for thousands of years
by the people of the world as the medicinc of the masses. Man has always searched for thal herb
~ thot heals the body and soothes the mind and there has never becn i shortage of vegciation to
investigate with some 20,000 species that have been used by various cultures. Medicinal plants
have been used 10 (reat psychiatric and behavioral conditions such as anxiety, depression,

setaures, dementio and insomnia (Klemens, 2006).

However. as westem medicine cvolved through the twenticth century, people wanted to swallow
pill of a concentmted "active ingredient." or. perhaps.asynthetic pharmaceutical equivalent. As a
1esult, potentially valusble herbal formulation may-not have been investigoted and are forever
lost owing to a dramatic substitution of herbs for orthodox drugs. The stigmo atlached to
substance usc and abusc also contributes to insufficient documentation and scientfie
investigation of Afiican psycholropic plants, thus resulting to low priority ascribed to medicinal
plants and hence silence and loss of rescarch interest in psychoactive plants (Carlini. 2003)
Carlini (2003) rcported that “most psychoactive plants (itst used by the so-colled primitive
cultures were relegated by European oceidental cultuce 10 a second plan and considered them as
sofcercr’s therapeutics and olften viewed in 8 negalive light™. This impression has led 10 the

abandonment of the endowmernt of nature for therapeutic remedies.

Although current drugs used for the ieatment of these disordess have gained popularity among
the users, there is still/o senous and growing concem on their therapeutic cffectivencss. The
prevalence of mental illness is on the rise with the quality of life of the victims perpetually
declining. The drugsand synihetic equivalents have been said to be symptomatic in action
without alTectingoraddressing the pathological basis of the conditions (Klemens, 2006),

This is a senousthreat 1o the quality of life and wellness as the World Health Orgonization in
2001, predicted that one in four people in the world will be affected by mental disorders at some

point in their lives and that 0% of the world's population suflers from depression, Studies have
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shown that about 7% of Ameciicans will suffer fiom schizophrenia at some point in their lifctimes

and about 2.5 million will suffer from bipolar disorder (Klcmens. 2006),

Intcrestingly, some psychoactive plants have provided valuable insight into the ncurochcmisiry
of many central nervous system disordees (Lewin, 1924; Nichols, 2004). Lysergic acid
dicthylamide (LSD) is the analogue of crgot alkaloids produced by Claviceps purpirea. The
observalion that scrotonin and lysergic acid dicthylamide (LSD)  sharc siructural and
pharmacological propertics has led to thc suggestion thet biogenic amines. like scrotonin. arc
involved in mental disorders such as schizophrenia (Gaddum and Hameed. 1954 Woolcy and
Shaw, 1954). Also, the discovery that the depletion of biogenic-amines by the activc ingredient
in Rawwolfia serpentina (rescipinc) induce depression, which suggests that lack of serotonin
and/or noradrcaslin as the underlying fector(s) in the pathophysiology of depression (Vertulani
and Sulser, 1975), has caused rcbirth of interesl in investigating psychoactive plants. Current
basic understanding of mental illness as ncurochcmical discases. as well as science’s ability 1o,
treat these disorders has been greatly enhanced through the siudy of psychoactive plants (Gary
2009). Thesc obscrvations and shortcomings of the cument drugs have provided basis for

cxploring the nature for morc promising and novel drugs.

As oithodox medicine does not offer total-therapeutic solution 10 various health challenges,
search for onltemative to the trcatment of some psychiatric condilions becomes inevitable,

Presently there i3 a resurgence of herbal mediciac as pcople want more control in their personal

healthcare.

The World Health Organization “in 2001 estimated that cighty percent of the world population
use medicinal plants in the trcatment of discases. In Aftican countlrics. this ratc is said to be
much higher. 11 was also estimatcd that up 10 90% of thc populalion in developing counlrics rely
on the usc of medicinal_plants 10 help mect their primary hcalth care needs (\WHO, 2002). As
noted by Okafor and Ham (1999). dcpcndence on indigenous plants as medicine is due to
unavailability of western mcdicine or high cost of it. Available repott showed thot more than 300
distinct ethnic-groups making up the Nigerian socicty has its own unique indigenous healing
heritage, which has cvolved in response to the specific experiences and needs of its pecople
Currently, it is estimaled that traditional medicine is the only healthcare resource accessible to a

third of all Nigerians (Ogunbodede, 1997)
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‘The United State herbal market is growing tremendously with consumer demand way nhead of
rcgulntory agencies. 1t is interesting to note that four (Ginkgo. St. John's \Wonl. Valerian. Kava)
of the top ten herbs purchased in the U.S. (nccording to 1999 \Whole Foods Swsvey) have
psychotiopic activily. Nature has blessed Aftica continent with herbs to meet their primary
health care. According to Klemens (2006), medicinal plants have been used to {rcat bechaviourl
conditions like anxicty, depression. scizures, dementia, insomnia. and drug intoxication and may
well provide an alternative 1o the trcatment of some psychiatric conditions. Among the notable

ones {hcrbs) used in psychiatric condition in African folkloric medicine is O subscorpioiiea.

O. subscorpioidea locally called *ifon® belongs to family olaceaces. [t is a shrub distributed in
Nigeria and some pans of Afnca. Olax subscorpioidea is used in thc mpnagement of mental
illness, fever, convulsion and pain in tinditional medicine. Flowcever, there is scanty information
on the ncuropharmncological activitics that supporis ils use. The study was designed to

tnvestigate the ncuropharmacological propertics of cthonol extiact of Q. subscourpioidea leaves
(EEOSL) in mice.

1.1 OBJECTIVES
The specific objectives of the siudy are to:
e dctermine the acule toxicity profilc of the extroct;
e evelunle ncurobehavioural propenics of Olax sibscorpioidea;
e cxarninc pnalgesic propeny of.Qlux subscorpioidea
e cvpluate entidepressant property of Qlax subscorpividea, and

v assess anticonvulsant property of Olax subscorpioidea.
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CHAPTER TWO

LITERATURE REVIEY

2.0 MENTAL ILLNESS

Mcnlal illness is a psychological, neurological or behavioural disorder pattern that occurs in an
individual that is not expected as part of normal development Alithough, the definition,
asscssment and classification can vaty oand there is no single accepted or consisient causc of
mental disorders. Howevcr, they are explained in terms of a Diathesis-stress model an

Biopsychosocial model. Services for mental disorders may be based in hospitals or in
commuanity.

Mcntal health professionals diagnose individusls using different methodologies: ollcn relying on
case Hislo:y ond interview. Any of these disorders can arisc from a combination of
cavironmenlal, biological and psychological sources. Some biological factors include genetics: it
is oflen found that people who have or had a mental disorder within their family are tnore
suscepliblc 10 developing o mental disorder.' Osher factors include, infections, prenatal domage
lack of oxygen to the brain. Substance abusecan lead to addiction or dcpendcncc which is the
disorder characterized by a pattern of continued pathological use of a medication. Non-mcdically
indicated diug or toxin 1esults in repeated adverse social consequences related o drug use. such
as failure o meel work, family or/school obligations. interpersonal conflicts or legal prohlems
Theie are ongoing debates as (0 the exnct distinction bectween substance abuse and subsiance
dependence, but cument practice standard distinguishes Lthe two by defining substance
dcpendence in terms of physiological and behavioural symploms of substance usc, and substance
abuse in terms of the social consequences (Pham-Kantcrct ct al., 2001). Medically, physiologtc
dependence requires the development of tolcrancc leading 10 withdrawal symptoms. Both abusc
and dependence are distinct from addiction which involves a compulsion to continuc using the
substance despite the negative consequences, and may or may notinvolve chemical dependency.
Dependence almost ‘always implies abuse, but abuse frequently occurs without dependence,
pocticulosly when” an individual fuist begins to abuse a substance. Dependence involves
physiological processes while substance abuse i1eflects o complex inteiaction between

individuals, the abused substance and society (Blaokemore ct al, 2007). Psychological and
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cnvironmental causes are found when the person concermed has expericnced a trauma or abusc.
Psychotherapy and psychiatric medication arc two major treatment options, as well as supporntive

intervention and sclf help (Blakemore ct al . 2007).

2.1 TYPES OF MENTAL DISORDERS
There are many different categorics of mental disorder and mony different facets of human

behaviour and personality that can become disordered. Some of these catepgories include;

Obsessive Compulsive Disorders: Consiant stressful thoughts (obsession) and a powerful urge to

perform repetitive acts, such as hand washing (compulsion).

Depression: The person conceroed is no longer interested in and does not cnjoy previous

activitics that he got plcasure from. There are extreme or prolonged periods of sadness.

Arxiery: The sufferer hos a severe fear which is linked to certain objects or situation. Most

people with this disorder will try to avoid exposure.lo whatcver triggers their anxicty.

Post Traumatic Stress: This can occur afler somebody has been a traumatic cvent: something
hostible and scary that the person sces or that hoppens, During this typc of cvent, the person
thinks that he or other people’s lives are in'danger. The sullfcrer may feel afmid or feel that there

is control over what is happening.

Dysthemia: The paticnt has a mild chronic depression. A chronic feeling of ill being and/or lack

of interest in activitics that the patient once cnjoyed

Bipolar Disorder: Also %nown as maniac-depressive illness. The suflerer oscillates from

cpisodes of cuphoria (mdnia) and depression (despair).

Epilepsy. It is a major ncurological disorder chamcierized by recurrent, spontancous biain

scizuses
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2.2 DEPRESSION

Dcpression is an aflective disorder characicrized by change in mood, loss of intcrest or pleasure,
fcclings of guilt or low sclf-worth, disturbed slecp or appctitc. low cncrgy. psychomotor
retardation, mclancholia, intense sadness and despair, mental slowing and loss o f concentration,
pessimistic woity, and variable agitation or hostility. Physical changes also occur, particularly in
scvere, vital, or melanchotic depression. These include insomnia or hypersomnia; altered cating
pattems, with anorexia and weight loss or somctimes overeating; decrcased cnergy and libido:
and disruption of the normal circadian and ultradion rhythms of activity, body temperature, and
many cndocrine functioas (Tondo ct al.. 2003). Dysthymic disorder. also called dysthymia,
psychotic depression, postpartum depeession (Altshuler ¢t al,, 1998) and seasonal alfective
disorder arc also kinds of depression (Rohan ct al., 2004). [tis a major health condition with life
time prevalence in the tange of 10-15% (Lépine and Briley, 2011). World Flealth Organization
(1998) and Richclson ct al.. (2001) cstirnated that 5.8%-of mcn and 9.5% of women undergoing a
depressive cpisode in their life time mostly end up conunitting suicide. 1ts ncgative social
impact and impairing clfect on daily activitics and wellbeing has ted 10 incapability and loss of

pioductivity (Ebmcier ¢t al., 2006).

Depression is an heterogencous disorder gvith a highly vanable course, an inconsistent respensc
to treatment, and no cstablished mechaaism. Some [catures of depressive disorder overlap those
of the anxicty disorders, including severc phobias, geneialized anxiety disorder, social anxicty
disorder, post traumatic stress disorder, and obscssive-compulsive disorder (Amesica Psychiatric
Association, 2000). Thc major. disorders of mood or alfect include the syndromes of major
depression (formerly tcrmed “melancholia) and bipolar disorder (formerly temied manic-
depressive disorder). Theré.is no single known causc of depression. Rather, it likely results from
a combination of genctic, biochemical, environmental, and psychological factors. Some types of
depression tend to run in familics, suggesting a gencetic link. However. depression can occur in

peoplc without family-historics of depression as well (Tsuang and Faigone, 1990).

Studics comparing concordance rates for major depression betwecn monozygotic and dizygolic
twins suggest a-heritability of about 37%, which is much Jower than the heintability of bipolar
disorder or schizophrenia, Some aspects of the normal personality, such as avoidancc of harm,

anxiousncss, and pessinlism, arc also partly heritable. Kendler et al., (2006) showed that
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although dcpression is duc in part to heritable depression prone personality traits, it is also the
result of heritable factors that are independent of peisonality. Early-onsct, severe, and recurrent
depression may have a higher heritability than other forms of depression (Kendler ci al., 2006). It
1s clcar from studics of familics thal major depression is not caused by any single gene but is a

discase with complex genctic features.

Studics of pedigrees with muliple cases of major depression have identilicd chromosomal
regions with linkage 10 the disorder. and some of these loci have been ieplicated in more than

one study, although no single chromosomal region has been replicated in cvery fomily study of

genclic linkage in depress:on.

2.2.1 MONOAMINES AND THEIR ROLE IN DEPRESSION

The monoanmine deficiency hypothesis posits that depsessive symptoms arise from insufficient
levels of monoamine ncurotransmiliers S-HT, NE, .and/or'DA. This hypothesis grew out of
obscrvations that antidep:essant thernpics raise neurolinnsmission tone depending on onc or
morc of these neurotransmitters. Considerable experimentol and clinical evidence support the
fundamental rolc of NA and 5-HT in the ctiology of depression (Elhwuegi, 2004). There arc four
classes of standard antidepressants, monoamince oxidasc (sublype-A) inhibilors (MAOIs),
tricyclic antidepressants (TCAs), setolonin rcuptake inhibitors (SSRIs) and noradrenaline (NA)-
serotonin rcupilake inhibitors. All thcse antidepressant drugs increase acutely the availability of
thesc monoamines at the synapsc (Baldessarini, 1989). [t is well establishecl that ncurotransmitter
transporiers have soles in several ncurological and psychiatric discases. This is directly supported
by several examples of naturally. .occumng mutations in the transporter genes that cuuse or
increase the nsk of devcloping-Certain discascs. Examples include mutations in the gene
cncoding SERT that arcassociated with symptoms of obscssive-compulsive disorder,

Asperger's syndrome, anorcxio and autism (Kilic ct al., 2003).

2.2.2 MONOAMINE TRANSPORTERS

The 11uns-membmae-transpott of ncurotransmitters is of primary importance for proper signaling
between neurons. The Lransport processcs arc mediated by distinct classes of membrane transport
protein that have key roles in controlling the ncurotransmitter concentration in the synaptic cleft
(Gether et al., 2006). These transpotters can be classed as intracellular vesicular transpotters that

are responsible for sequestering transmitters from the cytoplasm into synaptic vesicles, and
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plasma membranc transporicrs that are responsible for sequestering relcased transmitter from the
cxtracellular space. There are three subclasses of intracellular transpotter: the vesicular amine

transpotlers (SLCI18) gene fomily. the vesicular inhibitory amino acid transporter [amily
(SLC32) and the vesicular glutamatce transporters (SLC 17) gene fainily.

There ase two major subclasses of plasma mcmbrune transporter: the high-affinity glutamate
transporters (SLC1) gene family and the Na+/Cl--coupled transpotters (SLC6) gene family. The

latier subclass is the largest and includes transposters of dopaminc. scrotonin. noradrenaline.
glycine and GABA.

As mentioned previously the monoamine transporiers ase of thermpeutic significance as targets of
antidepressants. Classical tricyclic antidepressants target primarily NAT and/or SERT; sclective
5-HTreupiake inhibitors (SSRIs) are specific inhibitors of  SERT. and 5-kHIT-norodrenalinc-
reuptake inhibitors (SNRlIs) are active at both SERT and NAT (L conard. 1997)

2.2.3 LINK BETWEEN THE SEROTONERGCIC AND NORADRENERGIC SYSTEMS

Chronic administration of antidepressants cnhances the inhibitoty response of forcbrain ncurons
to microiontophoretically applicd 5-HT. This enhanced responsc is blocked by lesions of the
noradrenergic projections to the cortex., This dual cflect could help to cxplain enhanced
scrotonergic funciion that arises after chronic administation of antidepressants. Conversely.,
impairment of scrotoncrgic function by means of sclcclive ncurotoxins (e.g. 5, 7-
dihydroxytryptamine) or a 5-HT synthesis inhibitor (c.g. parschlorophenylalanine) largely
prevents the decrease in functional activity of cortical f-adrcnoceptoss that usually arises
following chroaic antidepressant (reaiment. 5-11T), receptors are located on serotonergic nerve
teyminals and act as autoseceptors; stimulation by serotonin decreases the further release of this
aminc. Chronic administration of sclective SSRIs slowly desensitizes the inhibitory 5-HT 1y

autoreceptors.and thereby-enhances scrotonin reicasc (Tome et al,, 1997).

Likewise, the 5<I[Tj, somalodendritic reccptors inhibit the release of scrotonin and it is
postulated that the‘enhanced release of the transmitier following chronic administration of SSRIs
is a conscquence of adaptive down-regulation of the inhibitory 5-HT),, reccptors (Blicr et al ,

1990). The validity of this hypothesis is supported by the pharmacological effect of 5-HT,
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antagonists. Thus, the beta-blocker and 5-HT|a antagonist pindolol. in combination with
fluoxetine or paroxctine, may cnhance the therapeutic cflicacy of the SSRI and. in some studies.
reduce the time of onset of the peak therapeutic effect (Tome et al.. 1997). However, sevcial

investigators have not becn-able to replicate such (indings (McAskill et al., 998).

. Scrotonin can also regulatc dopamine tumover. Stimulation of the 5-HT cell bodies in the

mcdian ruphé causes reduced firing of the substontia nigra, where dopamine is the main
ncurottonsmitter. Serolonin plays an imporant role in modulaling dopaminergic function in
many regions of the brain, including the mesolimbic system. The efTects of some antidepressants
that show an apparent selectivity for the serotonergic syslem could be ascribed to secondary

changes in dopaminergic pathways (McAskill et al., 1998).

224. ROLE OF THE GLUTAMATERGIC SYSTEM IN TIHE ACTION OF
ANTIDEPRESSANTS

The glutamatergic system is the main excitatoty neurotransmitter pathway in the brain. Tricyclic
antidepresssants (TCAs) inhibit the binding of dizolcipine to the ion channel of the main
glutamate receplor, the NMDA-receptlor in the bmin (Reynolds and Miller. 1988). Newer
antidcpressants have a qualitatively similar effect (Kitayania et al,, 1997). Whcther this is due to
direct action ‘on glutamate receptor.siles or indirect action via the glycine receplor sile is
unceitain. Glycine and drugs modulating the glycine site show antidcpressant-like activity in
animal modcls of depression. Thus, antideptessants may act as functional MMDA recepior

antagonists.

2.2.5. INTRACELLULAR CHANGES THAT OCCUR FOLLOWING CIHRONIC
ANTIDEPRESSANT TREATMENT

The coupling of the NDMA-receptor on the cell surface 1o the intracellulnr second messenger is
brought about by-a membcr of the G-protein family. Beta-adicnoceptors are linked 1o ndenylate
cyclase and, depending on the subtype of receptors, 5-HT islinked to either adenylate cyclasc (5-
1Ty, S-H{T)p) or phospholipase (3-HTa,, 5-HTa.). Activation of phospholipase results in an

intracellular increase in the secondary nicssengers diacylglycerol and inositol triphosphate (1PJ).
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the [P3 then mobilising intraneuronal calcium. The net 1esult of the activation of the secondary
messenger systems is to increase the activity of the various intcaccllular protein kinases (termed
third messengers) that phospho:ylate cell proteins 1o produce a physiological response. Raeagni
ct al (1991) have investigated the effect of chronic antidcpressant trcatment on the
phosphorylation of protcins associated with the cytoskeletal stiicture of the nerve cell.
Antidcpressants could affect the function of the cytoskeleton by changing the component of the
associaled protcin phosphoiylation system. Thus, both typical (e.g. desipramine) and atypical
antidcpressants (e.g. (+) oxaprotiline, a specific noradrenaline reuptake inhibitor, and fiuoxctine,
an SSRI) increased the synthesis of a microtubule fraction. These changes occurred only afier
. chronic anuidepressant (reainients. Antidepressants might thereby change neuronal signal

transduction processes distal to the receptor (Racagni et al., 1991),

22.6. GLUCOCORTICOID RECEPTORS: ADAPTIVE CHANGES FOLLOWING
ANTIDEPRESSANT TREATMENT

Glucocorticoid receptors have been identified inwthe nuclei of catecholaminc and 5-HT-
containing cell bodies in the brain. Glucocorticoid reccptors activate deoxyribonucleic acid-
binding proteins, which can modify the transcription of genes. Chronic administeation of
imipromine increases glucocorticoid receptois in rat brain, particularly the noradrcnergic and

scrotoncrgic cell body regions (Mansbach et al., 1997).

Lymphocyte glucocorticoid receplors are subscnsitive in patients with depression. The failure of
the negative feedback mechanism. that regulates the secretion of adrenal glucocorticoids further
suggests that the centzal glucocerticoid receptors arce subscnsitive. Hypersceretion of cortisol is a
characteristic feature “of “many patients with major depression (Dinan, 1994). Centrol
neurolransmission occuriing in depression may, in parl, result from the effects of chronic
glucocorticoids. Gluconticoid synthesis inhibitors (c.g. metyrapoitc) may be ahle to reduce the

abnomalily in neurotransmitter function by decreasing the coitisol concentration.
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Typical antidepressants incrcasc the density of glucocorticoid receptors in rats. Such an eflect
could increase the negative fecdback mechonism and thereby reduce the rclcasc of cortisol. In
support of this hypothesis, there is preliminary clinical cvidence that melyrapone (and the sicroid
synthesis inhibitor ketoconazole) may have antidepressant effects. Recenily, several lipophilic
antagohisls of corticorophin-rclcasing factor (CRF) type 1 receptor. which appears 10 be
hyperactive in the brain of patients with depression. have been shovwn to be active in animal

- models of dcﬁrcssion. Clcarly, this is a potentially important arca for antidepressant development
(Mansbach ct al., 1997).

Glucocorticoid receptors are present in high density in the amygdola. and neuroimaging studies
have shown that the amygdala is the only structure in which the regional blood [low and giucose
mctabolism consistently coirelate positively with the severity of depression (Lesser ct al., 1994).
This hypetinctabolism appeais to rellect an underlying pathological process as it also occurs in

asymptomatic patients and in the close relatives of patients.

2.2.7 EFFECT QF ANTIDEPRESSANTS ON ENDOCRINE-IMAMUNE FUNCTIONS

Stress is [tequently a tngger factor for depression in vulnerable patients. Corticotrophin-telcasing
factor is ¢lcvaicd in the CSF of untreated patients with depression, which presumably leads to the
hypercortisolacmia that usually accompantes the condition. One of the consequences of clevated
plasma glucocorticoids is 8 suppression of some aspecis of cellular immunity. Many aspects of
both cellular (for cxample, natural<killer cell activity, T-ccli replication) rud non-ccllular (for
cxample, raised acule phasc) proteins) immunmity orc obnomial in untreated paticnts with
depression (Song and Leonard,, 1995). This may contribule to the susccplibility of paticnts with

depression 10 physical ill health.

A link betwcen CitF, the cytokines that orchcstrolc many aspects of cellular immiunity and the
prostaglandins of the L scries has been the subjcct of considcrable rescarch in recent years,
Prostaglandin E2 (PGL2) concentrations are raised in the plasma of untreatcd patients with

depression and ase normalised following cffective (treatment ‘ith TCAs. Raised PGE2
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concentrations reflect increased proinflammatory cytokines (particularly interlcukins 1 and 6 and
tumour nccrosis factor), which occur as a consequence of incrcased macrophage aclivitly in the
blood and biain. In the brain, the microglia function as maciophages and produce such cytokines
lacally. Thus, the increased synthesis of PGE2 may contribute to the reduction in aminc release
in the brain that appears to underlic the pathology of depression. 1t has recently been postulated
thot antidepsessants normalise central neurotransmission by reducing brain concentrations of
both the cytokincs and PGE2 by inhibiting central and peripheral macrophage activity together
with cyclooxygcnase type 2 activily in the brain. Cyclooxygenase is the key enzyme in the
synthesis of the prostaglandins. The uscfulness of TCAs in severe theumaltoid arthritis may
reflect the inhibitory action of such drugs on cyclooxygenase activity. These ellects of TCAs,

together with those in glucocorticoid receplor function, may thus normalise defective cential

ncurotranasmission (Song and Lconard, 1995).

2.2.8 ANTIDEPRESSANTS AND CIIANGES IN NEURONAL STRUCTURE

Another possible mechanism whercby antidepressanits 1inay change the physical relationship
between neurons in the brain is by inhibiting neurite outgrowth from nerve cells. Amitriptyline
inhibits neurite outgiowth from chick cmbryonic cerebial explants in vivo (Wong ctal., 1991). A
common mode of action of all aniidepressants/could be to- modify the actual structuce of nerve

cells and possibly climinate inappropriaie synaplic conlacts that arc responsible for behavioural

and psychological changes associgted with depression.

k is also possiblc that chronic antidepressant treatment may affect pathways that involve receptor
intcractions with protein tyrosine kinases, by increasing specific grosth factor synthesis or by
regulaling the activity, of proinflammatory cytokines (Duman ct al., 1997). These pathways
control many aspects-of ncuronal function that ultimniely underlic the ability of the biain 19
adapl and respond‘to_cnvironmenlal stinuli. The infusion of one of these transciiption (aclors
(brain.derived ncutraphic factor) into the mid-brain of rats results in antidepressant-like activity
(Siuciak ct 0l.1996), an aclion associated with an increase in the synthesis of tryptophan

hydroxylase, the rate limiting enzyme in the synthesis of scrotonin.
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2.3 PAIN

Pain is onc of the common symptoms in medicinc and is snid to be the prime cause of onc third
of all first consultations, While curing the causative condition usunlly relicves the pain, it mayon
the other hand continue beyond its diagnostic usefulness, either because the diseasc is itsell
incurable, or because irreversible anatomical changes lead to continuing noxious stimulation
(Bowsher, 1987), Acute and chronic pain control is now a major concern especially with
population aging and associated pain of the chronic degenerative conditions of the elderly such
as osteoarthsilis, post-herpetic neuralgias, trigeminal ncuralgia. relex sympathetic dystrophy.,
'thalamic pain syndrome' and malignant diseases. Thus in an aging population the medical,

social, and economic consequences of chronic pain may be expected to increase (Bowsher.
1987).

2.3.1 PAIN AND THRESIIOLDS

Pain is not a simple, steaightfornvard sensory expericnce, in“the manner of secing or hearing, as it
has both emotional and physical components’ (Baldry, 1993). The definition of pain
reccommended by the Intemnational Association {or.the Study of Pain is that it is an unpleasant
sensory and cmotional experience associated with actual or potential tissuc damage (Merskey
1979). For a given noxious stimulus the intenssty with which pain is elt varies from person to
person, and with regard to this a distinetion has to be made belween an individual's pain
threshold and pain tolerance (Baldry, 1993). The pain threshold, like other sensory thresholds, is
fairly constant, but pain tolerance level defined as the arnount of pain a subject is prepared to put
up wilh, varies enormously and clinically paticnts do not usually seck medical advice until they
are beyond pain tolerance level, thatis the degree of pain within which an individual can usefully
be measured by using a visual analogue pain scale (Bowsher, 1987). There are, howevcr. several
methods used to measure pain including the McGill Pain Questionnaire - a verbal selection
method; the Submaximal Effont Touniquet Test - a comparative physical test method: the Visual
Analogue Scale - a progressive method using a 10 cm line anchored by 2 extremes of pain: the
101-point Numencal'Rating Scale (NRS-101) - a progressive numcrical scaling method from |-
100; and several.behavioral and verbal rating scales. A comparison of methods of measuring
clinical pain intensity favourcd the NRS-]101 numencal rating scale as the most practical index,

(o the degree that a standard measure of pain intensily is nceded to facilitate comparisons of
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treatment outcome, and to index chronic paticent's pain intensity levels at diffenent times in their
lives (Jensen, 1986).

2.3.2 TYPES OF PAIN

Pain is occasionally purcly psychogenic, though this is somewhat rare, but morc ofien (when
scen from a western ncurophysiologic viewpoint) it is an organic physio-cmotional experience
occutring cither as a result of the primory octivation of viscemnl or somatic nociceptors, by
discasc. trauma or frony potentially damaging stimuli, (nocigcnic or nociccptive pain), or &s a
result of actuat damage to the peripheral or central nervous system (ncurogenic or ncutopathic
pain) (Baldry, 1993). Referred pain is pain felt in a site or zonc some distance from the primary
sitc. There is much evidence to support several explanatory mechanisms for this phenomenon.
and therc ore variations by case too, but it remains unclear which of these mechanisms are
significant at this timc. The structures identificd, so for. in the complex processes of pain and
pain teliel include the sensory receptors. their associdtcd aficrent nenvc fibers. the dorsal homs.
ascending and descending pathways, the reticular formation in the midbrain and nicdulla, the

thalamus, the limbic system and the cercbial coitex.{Baldty. 1993).

2.3.3 NOCIGENIC PAIN, PAIN RECEPTORS, AND TIHEIR AFFERENT NERVE
FIBERS

Although the expenience of nocigenic pain ultimatcly depends on intetpretative processes in the
ncurons of the cercbral cortex, it occurs primarily as a tesult of a noxious shmulus activating
myclinated and unmyclinated nociceptors {Baldiy, 1993). Two distinct types of receptor and
periphcral neeve fibers subscrve two distinct sensory expericnces; A-d nociccplors. with a
multipnnciate 1eceptive ficld,-transduce pricking or stabbing scnsations (fast or first pain) which
causc organisms (o withdtaw; whilst C-polymodal nociceptors, usually in a single receptive arca,
convey messdges generiated by tissue damage, (slow or second pain), which causc the organism
to immobilize. A-d nociccptors: arc connccted to the spinal cord’s dorsal homs via medium
diametcr myclinated A<d nerve fibers, and arc found mainly in and just under the skin. They are
activated by noxious stimuli such as pressure, surgery, ischemia, shatps and arc known as high-
threshold mechanoreceptors. Some nlso respond to heat nnd nre known as mechanothermal

nociceptors (Baldty, 1993).
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The pain impulses, as afferent information, pass along the A-d libers and C fibers 10 the central
nervous system. A-b mechanoreceptors are also present in the skin, muscles, tendons and joints
and are not 1esponsive 10 noxious stimuli but are aclivated by innocuous ones such as light touch
and hair movemenl. A-b proprioceplors in muscle are present in the form of Tvpe | muscle

spindles, and in tendons as tendon organs. Thcy are connected to the spinal cord's dorsal horn via

large diameter A.b myelinotcd nerve fibers.

C-polymodal nociceplors: are connected to the spinal cord's dorsal horns via smoll diameter
unmyelinated C alferent nerve fibers, They are called polymodal because of their abilily to
respond 10 a mechanical. thermal or chemical stimulus. However, such activation is invaiably
| only produced by chemicals released as a result of the ensuing tissue damnge. The C nerve libers
connected 10 those present in muscle are called Group IV fibess. It is the stimulation of C
polymodal nociceptors in any deeply siluated tissue suchas muscle that lcads lo the development
of slow onsetl pain, characterized by a widespread, ili-defined, deep seated and dull aching
sensation. This activation is due 10 the clfects of subsiances i¢leased and triggered by the
damaged cells, which include bradykinin, histamine, leukotrienes, prostaglandins, platelet
activating factor and subsequently substance P released [rom sensilized C-sensory afferents
There are also a certain number of A-d (Groups H and 111) nerve libers in muscle. (Nerve fibers
are classified by size and according 10 whether they originate in skin or muscle: large diameter
myelinated nerves A b [skin] or type [ {muscle] carry ‘touch' and propiioception, respectively.
Small diameter myelinnted A d {skin] or types I and Ill [muscle] caity ‘pain’; the smallest
unmyelinated C fskin] and type IV, [muscle] also carry 'pain’. Types 11, 111, IV, and C also carry

nonpainful messages (Stux and Pomcranz, 1991),

2.3.4 NEUROGENIC PAIN

Buming and/or stabbing néurogenic pain is caused by lesions of the nervous sysiem, resulling in
structural damage 10-the periphesal or central nervous units, rather than by receptor stimulation
as desciibed above, Neurogcnic pain is much less responsive than nocigenic poin 0 the
eleclroanalgesia_techniques of evoking activily in cndogenous opioid peptide and non-opioid
peplide mediated pain modulating mechanisms. It is also mostly resistant 10 narcolic analgesics.
as well as thc endogenous opioid peplides, but can somciimes be relicved by sympathetic

blockade, tricyclics (which facililate noradrenergic inhibition) and anticonvulsants {Bowsher,
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1987). Howcver, some clderly potients with ncurogenic pain respond very well clinically to

clectiical stimulation,

2.3.5 TIIE DORSAL IIORN AND SEGMENTAL MECIHANISMS

The cells of the spinal cord are aranged in loyers or lumiinac. six 1n the dorsul hom (1-VI), three
in the ventml hom (VII-1X) and an additional column of cells clustered around the central canul
as Lamina X (Baldiy. 1993). Thc thin unmyclinated C nociceptive alfcrents terminate mainly in
Laminac [ and [1 whcre their axons secrete Substance P (SP) or Vasoactive {ntestinal Polypeptide
(VIP), according 10 whether they erise from somalic structures or visceral ones respectively. The
medium sizc myclinated A-d offcrents terminate chicfly in Laminae 1 11 and V. ‘The A-b affcients
on cntering the spinal cord. give ofl branches which make contuct with gaminu-mninobutyric
acid (GABA) incdiatcd intcrncurons but most pass ditectly uphe dorsal coluinn to the medulla
. oblongota's gracilc and cuncate nuclei. Axons from thesc nuclei form the mediul Icminiscus
which tcrminalcs in the thalomus. The medial leminiscus’is connected, via the antciior pretectal
nuclcus. 10 the periaqucductal grey asca in the midbrain ot the upper end of the opioid peptide
medioled scrotinergic descending inhibitory systcmi’ (Baldry, 1993). As a result of these
connectlions, A-beta afferent activity 1s cnabled to block the C afferent input lo the spinat cord by

promoting activity in this descending system{(Bowshcr, 1991).

It thercforc follows thot the high-frequency Transcutanicous Elcctrical Neive Stimulation
(TENS), which cxcrits its pain modulating cifect by recruiting A-b nerve (ibers. could be scen to
achicve this cffect partly by these‘libees when stimulated cvoking activity in the opioid peptide
medioted descending inhibitory“system ond partly by them evoking aclivity in dorsal hom
GABA-crgic interncurons (Boldry.1993).

There arc 1hiree main types of dorsal hom Lransmission ncurons - low-threshold mechanoreccptor
cells, nociceplive-specilic cells, ond wide dynamic range cclls which are responsible for
transmitting scnsory“alfcrent information to the brain. The dorsal hom excitatory and inhibitory
ncurons modify the.C alfcrent nociccptive information before reception ond projection by the

dorsal hom uansmission cclls.

16

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



2.3.6 PHYSIOLOGY OF PAIN: PATHWAY OF PAIN

The sense organs for pain are the naked nerve endings found in alinost every lissue of the body.
Pain impulses are transmitied to the ceniral nervous system by two {ibre systems. One nociceptor
system is made up of small myelinated A8 fibres 2-5um in diameter, which conducits at rates of
12-30sn/s. The other consists of unmyelinated C fibres 0.4-1.2 pm. these latter fibres are found 1n
the lateral dis:ision ol the dorsal roots and are ofien called dorsal root C fibres. They conduct &t
the low 1ate of 0.5-2 nvs. Both fibre groups end in the dorsal hom. Ad firbres terminate primarily
on neurons in laminas [ and V, whereas the dorsal root C fibres terminate on neutons in laminas |
and 1l. There is abundant evidence that the synaptic transminer secréted by primery aflerent
fibres subserving pain in subsiance P (Melzack and Wall. 1965).

Some of the axons of the doisal hom neurons end in the spinal'cord and brain stem. Others enter
the anteroloteral system, including the lateral spinothalamic tract. A few ascend in the
posterolateral portion of the cord. Some of the ascending (ibres project to the specific sensory
relay nuclei of the thalamus and from there /10 ‘the cerebial cortex. Positron Emission
Tomogiaphy and Magnetic Resonance Imaging (MRI} studies in normal humans indicaie 1hat
pain activates three cortical areas: Sl, Sll and ithe cingulated gyrus on the side opposite the
sumulus. The cingulated gyrus i1s invofved=in emotion, and cingulated gyrectomy has been

reported to lessen the distress associated with chironic pain.

Pain is prodused by excitalion of nociccptor. Sensation is carried by afTerent fibres of the dorsal
root ganglia lo the substantial gelatinosa of the spinal cord or by the ci1anisl nerve V 1o the brain
slem Irigeminal nuclear complex.-I'iom these sites, the spinothalamic neurons cany sensory
impulses ta the thalamus and'then to the sensory-discnminative inpulses 10 higher centies of
pain perception. Another system is concerned with the unpleasant and aversive aspects of pain
sensations and involves the ascending reticular-activating system that projects 10 the cortex via
medial thalamic nuclei.and to the limbic areas. This system thus panticipstes in the emotional

aspecl of pain and i's.concemed wilh the suflering aspect arousing the desire to escape pain

23.7THE GATE CONTROL THEORY
Melzack and Wall (1965), developed their now-famous thcory on pain mechanisms. which
postulated that in each dorsal hom of the spinal cord there is a gate-like mechanism which

inhibits or facilitates the flow of afferent impulses into the spinal cord before it evokes pain
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petception and response. Their theory was proposed as an alternative 0 the specificity theory of
pain, which holds that pain is a specitic modality with its own spccialized sensors; neuronal
pathways and centcis and the pattemn theory which maintains that stimulus intensity of
nonspecific receptors and ccentral summation werc the critical determinants of pain. The theory,
as originally propoundcd, stated that the opening or closing of the ‘gate'-is dependent on the
relative activity in the large diameter (A-b ) and small diameter libets (A-d-and C), with activity
in the large diameter fibers tending to close the ‘gatc’, and activity in the small diameter fibers
tending 10 open it (Baldry, 1993). Research by Garnison and Foreman (1994) suppotts this theoiy
insofar as their study shows that dorsal hom neurons which can potentially tansmit noxious
information 10 supraspinal levels, can have their cell activity decreased during TENS application
o somatic receptive fields. These findings are consistent with the concept of the ‘gate control
theory of pain' in 1hat less noxious information would be ifivolved in the pain perception process
(Gasrison and Foreman, 1994). They also showed that there is a diffcrential effect in that more
cells respond to conventional high frequency, low intensity (TENS) vatiables than they do to Jow
frequency, high intensity (TENS) variablcs.

The gate control theory proposes that the substantia gelatinosa, which caps the grey matter of the
spinal hom in the spinal cord, is the essential*site'of control. The contro! mechanism is referred
10 as a ‘gate’ and is operated by external and.intermal influcnces. Pain impulses can only pass
through when the gate is open, and not'avhen i1 is closed (Davis, 1993). So if nociceptive inpul
exceeds A-b liber input, then the gate is opcn and the pain impulse ascends the spinal cord 10 \he
brain. If A-b fiberinput exceeds fiaciceplive input then the gate is closed and the pain impulse is
stopped or diminished due to the“action of the inhibitoiy ncurotmnsmitters and, therefore, docs
not pass up the spinal cord {Davis, 1993). An esscnuinl pan of the theoty ever since the time it
was first put forwald is/that the posiion of the ‘gate’ is in addition influenced by the brain's

descending inliibitory system{Baldry, 1993).

2.3.8 NON-OPIOID PEPTIDE MEDIATED DESCENDING SYSTEMS

11 is now accepted-that there arc seveial descending control sysicms. and that, whereas one of
these is opioidwpeplide mediated, otheis must be mediated by varions other wansmitters  Most of
thesc lave yel 1o be discovered and their rmnsmitters ideniified, llowever, Melzack and Wall in

1988, describe one such sysiem that is known (0 have its origin in the dorsolateral pons where
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noradrenalin-containing cells project into the spinal cord (Baldiy, 1993). 1t is also possible that

there is more than one system active al any given time.

2.3.9 CHEMICAL MEDIATORS OF PAIN

In most cases, acute pain resulting from excessive mechanical or thermal sumuli persisis even
after the cemoval of the stimuli. This continuous feeling of pain in the sbsence of stimulus
indicates the rolc of inflammatory agents at the site of injuty, acting as pain mediotors. This
therefore confirms the fact that apart from mcchanical or thermal origin; pain can be of chemical

ongin. Chemical (inflammatoty substonces) that mediate poin are: prostaglandin, substance P,

kinins, histamine and serotonin.

2.3.9.1 Kinins

The kinins are powerfild algesic agents that cause an intense, buming pain when applied to the
cxposed base of a blister. They are of 1wo types: bmdykinin and kallidin. Bradykinin excites
pumary sensoty ncutons and provokes the release of ncutopeplidcs such as substance P,
neurokinin A and calcitonin gene-related peptide (Geppetti, 1993). In acute pain, Bz receptors
mediate bradykinin afgesia. This pain is significantly rcducted by B2 antagonist but not by B,
antagonisis (Nancy et al., 2001). B; receptor is'a G- proicin-couplcd-7-transmcmbraine-domain
reccptor that activates phospholipase Az ‘and phospholipase C. apparently via intcruction with
distinct G proteins. Bradykinin complexes with it and produces its cellulor cffects through

production of various inttacellularméssengers.

2.3.9.2 Prestaglandins

Prostagland:ins are products of cyclooxygenase pathway. They are formed from polyunsaturuted
fouty acid; asachidonic acids that ase released in tesponsc o physiological insults and play an
impoctant 10le as pain mediator. Prostaglandins are associatcd panicularly with the development
of pain that accompariies (njuty or inflammation. Prostaglandins couse pain when injected
intradcimally; thes¢effects arc generally not as immedialc or intense as those caused by
bradykinin or histamine, but they outlast those caused by the other autacoids (Nancy et al ,
2001).

Piostaglandings themselves do not induced pain except at vety high doses, but they can

potentiale pain induced by oiher algesic subsiances. They ate thought 10 sensitize 1he

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



nociceptors. The capacity of prostaglandins 10 sensitize pain receptors o mechanical and
chemical stimulation has been confirmed by electrophysiological measuremcnts and appears to
result from a loweting of the threshold of the polymadal nociceptots of C [:bres. This was further
demonstrated by Nancy et al. (2001). who reporicd that PGEs and PGl sensitize the afferent
neeve endings to the effccts of chemical or mechanical stimuli by lowcring the threshold of the
nociceptors. Hypeiolgesio also is produced by Lcukotricnc B4 (LTB4). The rclease of these

prostoglandins and LTB4 during the inflammatory process thus serves &s.an amplification sysiem

for the pain mechonism (Moneada ctal., 1978).

2.3.9.3 Substance P

Substance P is present predominantly in the neurons composing the dorsal hom of the spinal
cord. Substaace P (SP) an undecapeptide is present in the sensory neurons. This peptide is found
tn association with pain fibres as in the skin or dental ‘pulp. The central branch of the sensory
fibres containing substaoce P tcnninntes mainly in the dorsot hom of the spinal cord. Strong
atferent simulation releases substance P from the perfused cord, indicating that substance P is an
excitatory neurotransmitter of the first alfcrent synapse of the pain pathway (Baldry, 1993).
However, since excitation produced by substance P is markedly slower thon that induced by
natural stimulation, substance P has been proposed instead to oet as a ncuromodulator that
modifies neuronal excitability. Substance P.is also widely distnbuted in the centini nervous
system and has been shown 10 produce algesic aad analgesic action depending on the species, the

dose and the route of odministeation(Baldry, 1993).

2.3.10 RELIEF OF PAIN WITH ANALGESICS
Analgesics aic the drugs of choice”in poin management. They act on nervous system to relieve
pain ond distress without loss of consciousness. Analgesics conslitute the most widely used
medication, since pain sccompanies injury and mos! diseases.
Pain may be relieved.by:

1. Eliminating painful stimuli at their point of origin;

2. The application of physical measures or ancsthelics 10 the point 1o which the pain is

referred. or 10 the hyperirritable segment of the cord; and
3. Inteitupting the impulses which convey the pain by anacsihctizing or destroying the

nerve tracks.
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2.3.11 ANALGESIC AGENTS

These are the dnsgs that produce analgesia without rendering the patient unconscious, They are
grouped into lwo diflctent chisses based on their mechanism of actions.

2. Narcotic analgcsics: they arc also called opiate and opioids. Examples are morphine, heroin

ctc. They act ¢entrally and hence called centrally actling analgestcs.

b. Non-narcotic analgesics: They are also known as non-sicroidal anti-inflammatory agcnits.
Examples are aspirin, indomcthacin, ibuprofen ctc. They have antipyretic and in sonic instances
" anlinflammotory activitics. Unlike narcotic aonalgesics, their actions arc picdominantly

peripherally.

- 2.3.12 MECHANISM OF ANALGESIC ACTIONS

Morphinc depresses polysynaptic reflexes in the oaaciceptive system; this tncludes the psychic
cotrelates which are also activated by the aociceptive sysiem (Rang ct al., 2005), Duc to the
large number of opiate receptors in the central nervous system, a comprehensive understanding
of the mechanism of action of morphine in the various regions of the central nervous system has
so far cluded us. Morphinc excrts its effects not only in the brain (supraspinal sites of action), but
also in the spinal cord (sp:nal sites of action).-lt is evidently by it action on opiate receptors in the
substantia geclatinosa of the spinal cord that the latency of polysynaptic reflexes in this arca
(Night reflex) is prolonged (Davis, 1993). This holds good cven in spinalized animals. a fact
which suggests that the asccnding axons in the spinothalamic tract possess opiate reccplors
which must be regarded as possible sites of action for peplides with opiate-like cflccls and may
be connected with descending pathways from the reticular formation. The analgesic action of
motphine in the spinal cord 1s ulilized in the procedure known as spinal analgesia. An
intratheccal or cpidural injection of morphine produces analgesia which differs its effect is

confincd to pain sensations and fight and Nlight reflexes. these and only these are abolished.

2.4 EPILEPSY

Epilepsy is a major nicurojogical disorder characterized by recurrcnl, spontancous brain scizures
or convulsions andits prevalence in developing countries is generally higher than in developed
countrics (Sander &t al., 1996). Epilepsy is the sccond most common ncurological disorder afler
strokc and it is cstimated that approximately 0.8% of thc population is aflected by some form of

cpilepsy (Pitkanen ct al., 2009). Recent studies suggest an increased risk of dying and a greater
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proportion of deaths that are epilepsy-related in Aftica as high as a six-fold increase in moitality
in people with epilepsy. This is higher than the two-to-three fold inciease repoited in developed
countrles (Christianson et al., 2000; Diop et al., 2005). Though not clear, the reasons for this gap

might be due 10 social deprivation (Sander, 2003). Recent data suggest that people fiom socto-
economically deprived backgrounds in developed countries are more likely to develop epilepsy
(Heaney et al., 2002). This neurological disorderis viewed as a shameful disorder and has severe
social implicalions in African communilties as it carmes a stigma. Suflerers are often shunned and

discriminaled against with respect 1o cducation, cmployment and marriage (Baskind et al., 2005).

Drug therapy of epilepsy with currenily available Antiepileptic-Drugs (AEDs) is associated with
side effecls, dose-related and chronic toxicity that involve.virtually every organ system,
Moreover, all the currently available AEDs have potential.for adverse eflecis on cognition and
behaviour (Samren et al., 1997; Duncan, 2002). The practice of pelypharmacy in the therapy of
epilepsy hos incrcased the risk of side effects and drug inteiactions. Jt con be said that all
problems wilh the current ACD theiapy of epilepsy arc more prevalent in underdeveloped
countrics due to lack of facilities for proper diagnosis, ireaiment and monitoring of serum levels
of AEDs. Another critical issue nssociated with currently available AEDs is recent clinicat and
experimental data that strongly suggest that AED therapy does not alter the course or natural
history of epilepsy and though AEDs suppress the seizures, they may not afTect the underlying
disorder (Chadwick, 1995; Shinnar.and Berg., 1996; Loscher, 2002). Only a few AEDs have
been shown 10 be antiepileplogenictincluding valproate and phenobarbitone (Silver et al., [99t;
Duncan, 2002) and levetiracetam (Loscher et al., 1998; Duncan, 2002) but these are not well
substantiated. Therc is pressing. need for further research especially in the field of
phartnacothernpy of epilepsyto lind drugs which are not only anticonvulsant but also
anticpileptogenics that cither prevent epilepsy or alter its natural course. Natural products and
plants for tial matter, used in traditional medicine can be an invaluable source for scarch for

novel antiepileptic compounds (Meldrum, 1997).

2.4.1 PATHOPHYSIOLOGY OF EPILEPSY
A variely of diflerent electrical or chemical stimuli can easily give rise to a seizure in any normal
brain. The epileptic scizure always reflects abnormal hypersynchronous elccincal nctivity of

neurones caused by an imbalance between excitation and inhibition in the brain. Neurones are
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interconnected in a complex nectwork in which cach individual neuronc is linked through
synapses with hundreds of others. A small elcctrical current is discharged by’ ncurones to release
ncurotransmilters of synaptic levels to permil communication with each other. More than
hundred ncurotransmitiers or ncuromodulators have been shown to play a role in neuronal
cxcilation. I{owcver. the major excitatory ncurotransmitter in the brain is L-gluiamate and the
major inhibitory neurotr@asmitter in the brain is gamma-amino buiyric acid (GABA). An
nbnormal function of cither of these could result in a seizure. An excited ncurone will activate
the next ncurone wherens an inhibitory ncuronc will not. A normal ncurone discharges
repetitively at a low bascline frequency, and it is the integiated electiical activity generated by
the ncurones of the supcrlicial layers of the cortex. that 'is recorded in a normal
electroencephalogram. If neurones are damagcd, injured o rsuffer clectrical or metabolic insult, a
change in the discharge patitem may develop. In the case of cpilepsy, regular low-frequency
discharges are replaced by buists of high-frequency discharges usually followed by periods of
inactivity. An epileptic scizure is triggered when a whole population of neurons discharges
synchronously in an abnormal way. This abnormal discharge may remain localized or it may

spread (o adjacent arcas, recruiling more ncusrons as it spreads.

2.4.2 ROLE OF GABA AND GLUTAMATE IN TIHE PATIHHIOGENESIS OF EPILEPSY

It is important (o cmphasize the role of ncurotransmiticrs cspecially, y-amino butyric acid
(GABA) and glutamate in cpilcptogenesis, since they are the major inhibilory and excitatory
transmitters in the central nervous system, respeclively, and the fact that generation of scizuies
has been attributed to imbalance between excitatory and inhibilory ncurotransmaission in epileptic

bmins.

The GABA plays an important role in regulation of ncuronal cxcitability and impairment of
GABA function produces’ scizures {Olscn ct al., 1997). Compounds that enhance GABA-
medialcd inhibition arc anticonvulsants (Sicghart, 1992 Scholze ct al.. 1996). GABA exerts its
major inhibitory cffect-via GABAA reccplor (which is a ligand-gated ion channel) by increasing
ncuronal membrane conduclance for chlonde ions causing membranc hypetpolarization resulting
in reduced ncuronal cxcitability and most rapid inhibition in brain (Sieghart, 1992). GABAA
reccplor is larget for many important ncuroactive drugs including anticpilcptic drugs
benzodiaacpines and barbiturates (Sicghatt, 1992; Scholze ct al.,, 1996). GABAA receplor
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consists of five subunits that form a chloride ion channcl (Macdonald and Olsen, 1994): The
subunits consist of various subtypes and pharmacological studies have shown that individual
subunits and subtypes confer different scnsitivities 1o agents acting on GABAA receptors
(Neclands cit al., 1998). It is postulated thet exposurc of GABA 1o postsynaptic receptors for a
brief period of time results in generation of [nhibitory Post-Synapiic Currents (IPSCs) (Hill ct al.,
1998). GABAA ieccplor-mediated miniature [PSCs play important ‘physiological role in
preventing the development of ncuronal hypercxcitability (Salin et al., 1996). Dccrease in
GABAA fiom reccptor-mediated IPSCs is observed in cells from hippocampi of animals with

chronic cxperimental cpileptic scizures and humans with chronic intractable temporal lope
cpilepsy (Isokawa, 1996).

Glutamate is the most isnportant excitalory ncurotransmitter in all rapidly conducting relay
pathways of the motor and scnsory systems of the outer tube of the central nervous system. [t
produces fasi or prolonged sy naptic excitation and triggers. various calcium dependeni processes
in the target cells, including production of nitiic oxide (Bicnvenu ct al., 2002). Glutamate is a
transmilicr in the corticospinal, corticostriatal pathways, intrnhcmispheric and interhemispheric

association pathways, hippocampal circuils, primary afferents, and somatoscnsory and specisl
sensory pathways, cerebellar afferents and cxeitatory inter-ncurones. Glutamate acts via two
types of receptors, ionotropic glutainate receptors (iGluR) which are ligand-gated cation specific
channcls and mctabotropic glutamate receptors (mGIluR) which ate G-protein-coupled receptors.
lonotropic glutamate receptors are classified according 10 their prototype agonists: NMDA (N-
mcthyl-D-aspartaic), kainite .and “AMPA (alpha-amino-3-hydroxy-S-methyl-4-isoxazolc
propionic acid). Practically all‘agonists ase able to induce cpilcptic scizures and bigin damage
whercas antagonists have been shown to be anticonvulsant (Marses et al., 2004a; Mares et al.,
2004b). The role played by ‘metabotropic glutamate receptoss depends on the type of receptots:

activation of \ype | is. proconvulsant and convulsants, whereas activation of type 11 and (Il is
anticonvulsant {Moldrich et al., 2003).

Epilepsy may arise~as a conscquence of a dramatic relcase of glutamate from central nerve
terminals. Sustained scizures of the limbic system in experimental animals result in brain damage
that resembles glutamate toxicity, Similar changes are scen at autopsy in paticnts with intyactable

cpilepsy. In animals such scizure-rclated brain damage may be reduced by the administtation of

24

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



non-competitive NMDA 1eceptor antagonists. but it would appcar thot not all seizure activity is
suppressed by deugs (Leonard, 2003). The precise mechanism whereby persistent scizure activity
results in ncuronal degenemtion is not completely understood. It seems possible that repetitive
dcpolarization and repolarization of the nerve membrane cventually leads 10 an cnergy-deprived
state within the cell, thereby preventing the restoration of the cell membrane potential. Each
dcpolarization will olso lcad 10 an influx of calciwn ions and cfilux of potassium ions, which if
prolonged, can result in cell death. The reduced efficiency of glial cells to temove potassium
ions, and 1he ability of high extraccllular concentration of potassium ions to dcpolarize ncurons
and cousc ncurodegencrative changes also play a critical role in-.causing the degencrative
chenges that arc a feature of stalus epilcpticus and intractable cpilepsy (Leonard, 2003). Recent
advances heve indicated that GABAA receptors work synergistically with NNMDA recepiors to
increase the influx of calcium ions into ncuroblasts and immeture ncurons. This is essential for
the modulation of carly CNS devclopment (DeLorey et al., 1999). It is cvident that GABA isa
critical inhibitory tcansmiltcr and scizures can rapidly be clicited by pharmacological disruption
of GABAcrgic mechanism (Feldman and Felder, 1991). Deugs have also been developed to
modulate glutamic ocid function. Reduction of ¢xcitatory glutaminergic ncurotzansmission is

potentially imporiant; AMPA rcceptor blockade probably contributes 1o the anticpileptic cffect
of drugs such ‘as lamotriginc (Lcc ct al., 2008).

24.3TYPES OF EPILEPSY

The clinical classification of epilepsy rccognizes two categories, namely; panial scizures and
gencralized seizutcs, although there are some overlaps and many varieties of cach, A scizure is
said (o be partial if it is restticted 10.a regional distwbancc. Partial scizures arc those in which the
discharge begins locally and ofien remeins localized. These may produce relatively simple
symploms withoul loss of consciousnesses, such as involuntary muscle contractions. abnormal
scnsoly expericnces or-auwtonomic discharge or they may cause more complex cifects on
consciousncss, mood.and behaviour, ofien tcnincd psychomotor cpilepsy (Rang ct al.. 2003).
Gcenennlized seizures involve the whole brain, including the reticular system, thus producing
abnormal clectrical_activity throughout both hemispheres. Immediate loss of consciousnesses 1s
characteristie. of gencralized scizures (Bienvenu et al, 2002). The main categories are
generalized tonicclonic scizures (grund nial) and absences scizures (petit mal). A gencralized
lonic-clonic seizure consists of an initial strong conttaction of the whole musculatute, causing a
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rigid extensor spasm. Respiration stops and defaccation, mictutition and salivation oflcn occur.
I This tonic phase lasts for about | minute and is followed by a series of violent, synchronous
jerks, which gradually dies out in 2-4 minutes, Mosl types of epilepsy are characicrized by more
than onc type of scizure. Patients with focal (or partial) epilepsy may have simple partial,
complex paitial and secondarily gencralized tonic-clonic seizures (eg. partial seizures with
secondary gencmlization). Patients with genctalized cpilepsy may have onc or morc of the
following scizure types: absence, myoclonic. and tonic, clonie, tonic-clonic and atonic. Thus. no

scizure lype is specilic for a single type of epilepsy. Scizures are symptoms, and patients should
be treated for a type of cpilepsy, not for a type of seizure (Benbadis ctal, 2001).

- 2.4.4 CAUSES OF EPILEPSY

The cause of convulsions must be clearly understood through some precise observations. The

type of scizure depends on the site of the focus in the brain, Epileptic attack can be caused by

biochemical insults to the brain, such as hypoglycacmia, onoxia, hypocalcacmia,

hypes ventilation, waler intoxication and sudden withidmwal of cettain drugs such as barbiturates
or alcohol (Bienvenu et al,, 2002). Cpilepsy can.also/'be caused by previous aclive pathology,
such as birth trauma to the brain, during or following meningitis, tratina to the skull and b
later in life, ccrcbral abscesses. cercbral infarction, cerebral hacmorrhage or subasachnoid
haemorrhage (Bicnvenu et al., 2002). Further analysis shows that the blockade of post-synaptic
gamma-ariino butyric acid receptors or an inhibition of GABA synthesis is the principal origin
of brain discharge. According o Bienvenu ct al. (2002), an cpileptic attack con be triggered by a
scnsory stimulus, which is specific “for individuals. To date, there is no single unifying
explanation as to how these diverse factors cause scizures, tHence, it is difTicult to determine the

cxact cause of cpilepsy, eventhough it has been possible to investigate the physiological cvents
which participate in the genesisof epilepsy.

2.4.5 MECIIANISA OF ACTION OF ANTIEPILEPTIC DRUGS

With the exception of volproate, the established AEDs tend to have clearly defined, single
mechanisms which facilitates the prediction of clYectiveness of treatment on the basis of
pharmacology. At'the ccllular level, three major mechanisms of action of anticpilcptic drugs ase
recognized; modulation of ion channcls, cnhancement of GABA inhibilory neurotmnsmission,

and attenuation of glutamate mediated cxcitatory transmission (Kwan ct al., 2001).
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2.4.5.1 MODULATION OF ION CHANNELS

The intrinsic cxcitability of the nervous system is ultimatcly controlled by voltoge-pgated ron
channels which regulate the flow of cations across surfacc and internal cell membranes. The
sodium channel is orguably the most important and responsible for depolasization of the cell
mcmbsanes and the characteristic upstroke of the ncuronal action potential, Blockade of voltage-
gated sodium channels is the most comemon mcchanismv of action amongst currently avaitable
AEDs (Dcckers ct al., 2003). Well cstablished AEDs, phcnytoin’ and carbamazepine are
prototype sodium channel blockers and this mcchanism is shared by the newcr drugs lamotrigine,
felbamate, topiramate and oxcarbazepine {Deckers ct al., 2003). These drugs mainly bind to the
inactivated state of the sodium chonnel and produce a voliage- and frequency-dependent
reduction in channel conductance. resulting in a limitation of repetitive neuronal firing with litilc
or no ctiect on the gencration of single action potentials (Xwan ct al., 2001). Voltage-gated
calcium channels. likewise sodium channels, are involived in dcpolanzation. ofien recruited in
response 10 initial sodium.dependent action potcntial gencration. Calcium channcls arc
distributed throughout the nervous system on dendiites, cell bodics and nerve teominals. The N-,
P- and Q-type calcium channels have been implicated in the control of ncurotransmitter relcasc
ot the synapse, \whcreas the T-type channel, expressed predominantly in the thalamocortical relay
ncuroncs, is believed 10 play a role in the distinctive rhythmic discharges of generalised absence
scizures (Kwan ct al., 2001). Thesc channels represent a inajor target for AEDs. Ethosuximidc
cflicacy agoinst generalised absence scizures is belicved to be mcdiatcd by blockade of the T-
typc calcium channel (Deckers ct al.. 2003). Evidence suggests that valproatc awy have similar
cffcets (Deckers ot al., 2003). Lamotngine has also been reported to limit ncurotransmitter

relcase by blockade of the N-<and P- subtypes of voltage-sensitive calcium channel while
gabapentin binds to the a2d-subunit ofthc L-type channel (Kwan ct al.. 200t1)

2.4.52 ENHANCEMENT OF INHIBITORY NEUROTRANSMISSION
GABA is the prcdominant inhibitory ncu:otransmitter in the mammalian central nervous system.

rollowing synaptic.refease, GABA acts at thiee specific receptors, GABAA, GABAB, and
GABAC (Deckers.ct al., 2003). Tlc GABA belongs 10 the ligand-gated ion channcl superfamily

and responds. 1o GABA binding by increasing chloride conductance, resulting in necuronal
hyperpolarization. GABA is removed from the synaptic clefl into locatiscd nerve testninals and
gliol cells by specilic transport molecules. Thereafier, GABA is cither recycled to the readily
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relcasable ncurolmnsmitter pool or mctabolized by the action of the mitochondrial ecnzyme
GABA-transaminase, thereby completing the cycle (Kwan et al., 2001). Phenobarbital and the
benzodiazepines bind to distinct sites on the GABAA 1eceptor complex and cxert an allosteric
influence on the opening of the chloride ion channel in response to GABA. Phenobarbital
increases the durstion of channel opening. while the benzodiazepines increase the frequency of
opening (Deckers ct al, 2003). Vigabatrin and tiagabin excnt their amticpitcptic actions by
sclective cffects ot the GABA synapsc. Vigabatnn is an isveversible tnhibitor of the enzyme

GABA-tronsominase, while tiagabin prevents the uptake of GABA (rom the synaptic clefl by
blockade of the GAT-I transporter.

2.4.5.3 ATTENUATION OF EXCITATORY NEUROTRANSMISSION

Glutamate is the principal cxcitatory neurotransmitter in. (he” mammalian brain. Following
synoptic rclease, it exerts its cffects on both ionotropic and metabotropic receptor types. The
ionotropic glutamale receptors are arguably the best.charicterized and are classified into three
subtypes, AMPA, kainitc and NMDA, which foan ligand-gated ion channels permeable to
sodium and depending on subtype and subunit.15‘composition, calcium ions. The AMPA and
kainitc subtypes arc implicaled in fast cxcitatory ncurotransmission, whercas the NMDA
reccplor, quicscent at resting membrune potential, is recruited duning periods of prolonged
depolasiaation (Kwan ct al. 2001).  None of the current AEDs availablc cxents its
pharmacological cffects solcly by an action on the glutamatcrgic system (Deckers ct al.. 2003).
However, blockade of the NMDA subtype of glutamalc receptor has been repoited to contribute
to thc anticpileptic cffects of ‘felbamate (Deckers et al., 2003). Topiramate is similarly
distinguished by an inhibitoty actionron AMPA receptors. Furthermore, scveral AEDs have been
repoticd 10 reduce glutamate. relcase, although this effect may be more indicative of their actions

on calcium channcls than ‘adirect effect on the glutamate system (Kwan ct al.. 2001).

2.5 MEDICINAL PLANTS AND HERBAL MEDICINE

The term "herbs™ aefers o plants or parts of them, including grasses, flowers, berties, sceds.
lcaves, nuts, stems, Stalks and roots, which arc used for their therapeutic and health- enhancing
propettics. Generations of skilled herbal practitionets, rescarchers and scholars have refined and

tested the vast seicnce of herbology. producing thousands of plant-bascd remedics that are safe

and cffective. The proper and judicious usc of herbs is oficn successful in the treatment of illness
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rcleasable ncurotransmittcr pool or metabolized by the action of the mitochondrial enzyme
GABA-1ansaminasc, thercby completing the cycle (Kwan o al., 2001). Phcnobarbital and the
benzodinzepines bind to distinct sites on the GABAA 1eceplor complex and cxert an allosteric
influence on the opening of the chloiide ion channcl in response to GABA. Phcnobarbilal
increases the duration of channel opening, while the benzodiazepines increase the frequency of
opening (Deckers et al., 2003). Vigabatrin and tiagabin exert their anticpileptic actions by
scleclive cflcets at the GABA synapse. Vigabatin is an irreversible inhibitor of the enzyme

GABA-tiranseminase, while tiogabin prevents the uplaoke of GABA from the synaptic cleft by
blockade of the GAT-| transportes.

- 24.53 ATTENUATION OF EXCITATORY NEUROTRANSMISSION

Glutamale is the principal cxcitatory ncurotransmitier in. the 'mammaolian brain. Following
synoplic rclcase, it excrts ita cflects on both ionotropic and metabotropic receptor types. The
ionotropic glutamaic receptors are arguably the best.choricierized and are classilied into three
subtypes, AMPA, kainitc and NMDA, which form ligand-goted ion channcts permeable 1o
sodium ond dcpending on subtype and subunit |5 ‘composition, calcium ions. The AMPA and
kainitc sublypes arc implicated in fast cxcitatory ncurotransmission, whcreas the NMBA
reccplor, Quicscent ot resting membrane potential, is recruited during periods of prolonged
depolanzation (Kwan ct al, 2001). ({None of the cusrent AEDs available cxerts s
phasmacological cfTects solcly by an action on the glutamatergic system (Deckers ct af.. 2003).
However, blockade of the NMDA subiype of glutamotc receplor has been reported to conuibute
to the anticpileptic cflccts of “felbamatc (Deckers et al., 2003). Topiramate is similarly
distinguished by an inhibitory actionron AMPA receplors. Funthermorc, severnl AEDs have been
reported to reduce glutamale.release, although this ctfect nigy be more indicative of their actions

on calcium channels than ‘adirect eflect on tho glutamate system (Kwan ct al.. 200t).

2.5 MEDICINAL PLANTS AND HERBAL MEDICINE

The term "herbs" «wefees 1o plants or parts of them, including grasses, flowers, beitics, seeds,
lcaves, nuts, siems, Stalks and roots, which arc used for their therapeutic and health- enhancing
propertics. Generalions of skilled herbal practitioncrs, rescarchers and scholars have relined and
tested the vast scicnce of herbology, producing thousands of plant-bascd remedics that are safe

and cfTective, The proper and judicious usc of herbs is olten successful in the treatment of illness
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where other, more convcntionol medicines and methods foil, Topically. herbs can repair
damaged skin, soothe a wound, improve complexion, heal bruises and relicve aching muscles.
Herbs demonstrate geeot versalility for the treatment of o broad variely o[ health necds. People
world-over long applicd poultices and imbibed infusions of thousands of indigenous plants
dating to prchistory. Human discase management in Nigerian history also provides evidence of
the relationship of plants and medicine (Ayandele and Adebiyi, 2007). The medicinal flora in the

tropical cco-region has a preponderance ol plants that provide raw maoterinl (or addeessing o

- range ol medical disorders and pharmocculical requirements. Collectively, plants produce a

remarkably divetse array of over 500,000 low molecular moss natural products also known as

sccondary mctabolites (Fotope ct ol., 2001). The medicinal valuc of these secondaty metabolites

is due o the presence of chemical subsiances that produce a definite physiological action on the

human body. The most important of these include: alkaloids, glucosides. glycosides, steroids,

flavanoids, (atty oils, phenols, resins, phosphorus and calcium for cell growth, replacement, nnd
body building (Chidumbaso ¢1 ol., 2003).

While medicinal plants arc the octunl plants themsclves, plant/ herbal medicines ere preparations
modc from thosc plants. Plant medicines ore the most widely used medicines in the world today.
An cstimotcd nincty percent (90%) of the world's population employs herbs as primary

medicines (WHQ, 2002). Drugstore shelves in the United Siote arc stocked mostly with synthetic

. remedics, in other ports of the world 1he situation is quite different. In ports of Eutope, (or

example, pharmacies dispense herbs prescribed by physicians. Natural plant-bosed remedies are
used f(or both oculc and chronic hcalth probiems, from trcating common colds to controlling

blood pressurc and cholesterolNot so long ogo. this was true in the United Stole ns well.

Plants ore the onginal source mater:als (or as mony os 40% of the phammaceculicols in use in the
United Statestoday. This is to soy thot cither the drugs currently contain plant-derived materials.
or synthesized materials (rom agents originally denived from plants. Some medicines. such os the

cancer drug Taxol. (from Taxis brevifolia) ond the anti-molarial quinine from Cinchona

pubescens arc manufacturcd from plants.
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2,6 PSYCHOACTIVE HERBAL MEDICINES

St. John'’s Worl (Hypericum perforasum):  Promoted for the treatment of mild to moderate
depression (Hicks, 2011).

Kava-kava (Piper methysticuny: Anxicty, insomnia (Hicks, 2011).

Valcrion (Valeriana officinalis andedulis): Anxiety, depression, insomnia. cardiac arthythmias,

. spasmolytic (Hicks, 2011).

-

" Maidenhair (Ginkgo bioba): Used mainly for memoty deficits and tinnitus (Hicks, 2011)

| Asian ginseng (Panax ginseng): Primarily marketed in the U.S. to.improve energy and physical
or cognitive performance (Hicks, 2011).

Chamomile: Commonly used for insomnia and gostrointestinal problems, however, no good
dola suppoit cither use. Receplor-binding studies have found components of chamomile extract

10 bind 10 GABA receptors, however, there is no evidence.conlirming its effecliveness as a sleep
aid (Hicks, 2011).

Frce and Easy Wanderer Plus (FEVP) Chinese name: Jin- Wci-Xiao- Yoo-San): Used for
depression and anxicty. Case studies have repoited beneficial cffecls in panic disorder. Li cl. at.

(2008) repont eflicacy, safety and tolcrability«in post-sttoke depression, in a fluoxetine and
placebo-controlled study (Hicks, 2011).

Yokukansan: A traditional Japanesc herbal medicine reported to inprovce behavioral and

psychological symptoms of dementia
¢ Originally uscd for treatment of insomnia, night lerross;

o Casec repoits suggest-that-it helps control aggressive and impulsive behavior in patients
with borderline personality disorder;

* Possible ncuroprotective eflccls;

Used in some -hospitals in Jopan for prevention of post-operative delirium: and

e Moecchanism.of action: paitial agonist at 5-HT 4 receptors, 3-HT 2, antagonist. protects

agoinst., glulamate-induced excitatory ncuroloxicity by amclioration of astrocylc
dysfunction. (Hicks, 2011).
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Papaver somnifcrum: the opium poppy yields a sap of narcolic opium, from which the potent
pain killer moiphine is mode. In the eighth centuty Peisian caruvans bore both opium and its
methods of euphoric use lo India and China. Simultaneously. opium and its products heroin and

morphine established themsclves smong drug users and in the lield of medicine. In modem

medicine, mozphine and its analogues remain unswpassed pain kitlers.

2.7 LESS COMNMONLY USED HHERBAL MEDICINES
o Ashwagandha (¥ithania somnifera)

« Banxia houp
e Brohmi (Bacopa mormiticra)

e California poppy (Eschzolizia californica)
« Dan zhixiao yav

e Gotu kola (Cettella asiatica)

e Hange koboku-to

e Hawihom berty/leaf (Cratacgus spp.)
» Lavender(lavandula spp.)

* Lemon balm (Melissa officinalis)

) Lcmoﬁgrass (Cymbopogon citraius)

¢ Nelumbinus semen

e Passion flower (Passiflora incarnata)
* Rose root (Rhodivta rosea)

e Saftron (Crocus sativus)

e Scullcap (Scinetlaria laterifioro)

¢ Sour date nut (Zizyphis jijuba)

Herbal medicines remain indispensable 1o modem pharntacology and clinica) practice. Much of

the current drug discovery and development process is plant-based, and new medicines derived
from plants ate inevitable,
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2.8 DESCRIPTION OF OLAX SUBSCORPIOIDEA PLANT
O- subscorpioidea localy called ifon is ashrub tree of 10 m high. bole 10 60 cm girth with long

thin, often drooping branches, but sometimes a many-stemmed shiub; of deciduous forest and

jungle ns undergrowth. and as thickels in savanns; acioss the Region from Senepgal 10 West
Canicroons. It is also widely distributed in Nigeria.

L 2.9 ETHNOMEDICINAL USES OF OLAN SUBSCORPIOIDEA

! Ethnomedicinal use of Q. subscorpioidea varies with people and traditions. In Congo Republic
| cthnomedicine. decoction of sicm and leaves of O. Isubscorpto:’dca. 15 uscd o trecat rhcumatism
ond articular pains (Bouquet, 1969). Ethnobotanical suivey showed that (ax subscorpioldea
has becn indicated in the management of nsthma in South West.Nigeria and cancer (Sonibare and
Gbilc, 2008; Mike et al., 2010). lis usc in combination with another plant in the treatment of
anxiety and menta) illness disorders has been reporied (Ibrahim et ol.. 2007). Adjonohoun ct al.
(1986) listed the leaves as onc of recipes uscd in the monagement of convulsion. 1n some parts of
Alfiica, it used as antidotes, febrifuges and genmital stimulants/depressants. [t has also been

indicated in the management of vencreal disenses. cutencous, subcutancous parasilic infection.

2.18 PIIARMACOLOGICAL PROPERTIES OF OLAN SUBSCORPIOIDEA

Aynndclc and Adebiyi (2007) demonsirated its antimicrobial activity. Previous study has shown
thot stem of O. subscorpioidea contains alkaloids, stcroids. and llavonoids together with other
activc ingredients in the cthonoic extract with the exception of saponins which is present in the
aqueous cxtract alone (Ayandcle.and Adebdiyi, 2007). Roots of Q. subscorpioidea has also been

shown to posscss antiulcer activityin experimental rats as claimed by traditionol usces (Ukwe ct
ol., 2010).

2.11 PHYTOCHEMISTRY

Phytochcmistry revealed, presence of alkaloids, sicroids, glycosides, saponins, flavonoids ond
tcipenoids (Ayandcie'and Adebiyi, 2007; Ukwe ct al., 2010)
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2.12 TAXONOMICAL CLASSIFICATION OF OLAX SUBSCORPIOIDEA

NDomnin: Enkaryota

Kinpdom: Plantae
Suhkingdom; Virtdaeplantae
Phylum: Tracheophyia
Subphylum: Euphyllophytina
Infraphylum: Radiotopses
Class: Magnoliopsida

Subclass: Rosidae

Supcrorder: Santalanae
Orsder: Santalales

Family: Olacaceae

Subluamily: Olacoldvae

Genus: Olax

Specitic cpithet: subscorpioidea
Botanical nume: - Olax subscorplioldea

Mﬂﬁmgd@gggmmlgntﬁQ{Qlax_sggsc_qmi_cmtgaz1 170472014
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CHAPTER THREE

3.0 MATERIALS AND METIHIODS
|
3.1 PLANT MATERIALS

The leaves ol O: subscorpioidea were collected in Feboeary 2012 at the Gambari Forest Rescrve,
Ibadan, the Oyo stnte capilel, Nigeria. The 1axonomical identification and authentication of the
plant was donc 81 the herbarium section of the Forestry Rescarch Institute of Nigeria (FRIN),

tbndan, Nigera. A voucher specimen with identification number 109924 was deposited and
compared with the reference specimen.

3.2 PREPARATION OF PLANT MATERIAL AND DRUGS
Air-dnced lcaves (150 g) were pulverized and soaked in 50% ethanol (1.5 L) for 48 hours. The

' filunic was concentrated with a rotary evapotator to give.a scmisolid residuc and cvaporated o
diyness to form solid residuc (8.7 g). It was kept.in the desiccator for further usc. The dried
extract was then subscquently reconstituted in disblled water at appropriate concentrations for

the various cxperiments. All drugs and thes extrel were dissolved in distilled water and
administercd by intrapceritoncnl (i.p.) route

3.3 LABORATORY ANIMAL

Swiss Albino mice (20 — 25 g) of cither-sex used in this study were oblaincd from the Laboratory
Animal Cenire of the College of Medicinc, University of Ibadan, Nigeiia. The animals were kept
in swecll-ventilated and hygicnic compatirents, maintaincd under standaid c¢nvironmental
conditions and fed with standard rodent petlet (Livestock Feed PLC. Lagos. Nigeria) and wnter
od libitum. The cxpenmenial/ procedures sdopied in this study were in accordance with the

United States National Institutes of llenlth Guidelines for Carc and Use of Laboratory Animals
in Biomedical Rescarch (NIH, 1985).

3.4 DRUGS AND CHEMICALS

The chemicals used were: Acetic acid (May & Beker Liud., Dagenham, England), Fonnatdehyde
(Griffin & George, Leics, Cngland), Acctylsalicylic acid, (ASA) (Dispitin®: Reckitt & Coleman
Lid., Pakistar), Motphine (Martindale Phatrma®, Essex, Uniled Kingdom). Naloxone (Sigma.
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USA), Yohimbine (Sigrma- Aldrich (St.Louis, MO, USA), rescrpine (Pfizer Inc., New York, NY,
USA)., imipaminc (Shonghai Zhongxi P’harmaccutical Co., Ltd. Shanghai. China),
Phcnobarbitone (Sigma, USA), picrotoxin (Sigms-Aldrich, St. Louis, USA), sttychninc (Sigma,
USA) and pentylencteuuzole (Sigma-Aldrich, St. Louis, USA) were used in the current

investigation, ciproheptadine, propranolol, holoperido] and atropinc

3.5 ACUTE TOXICITY TEST
The method described by Lorke (1983) was used to dctermine the LDgp, which is the index of

acutc toxicity. Albino mice (20 — 25 g) of cither sex were used. This mecthod involved an initial
dosc finding procedure, in which the animals were divided into three groups of three animals.
Doses of 10, 100 and 1000 mg/kg were administered intmperitoncaly (i-p.), one dosc for cach
group. The treated animals were monitored for 24 hours mottality and gencial behavior. From
the i1esults of the above step, four different doses of (500. 800. 2000 and 3000 mg/kg) were
chosen and administercd 1.p. respectively 1o four groups of onc mousc per group. The treated
animals were monitoted for 24 hours. The LDy was then calculated as the gcometric mcan of the

highest dosc showing no dcath and the lowest dose'shawing dcath.

3.6 NEUR@BEHAVI®URAL ASSAYS

3.6.) Novelty-induced rearing (NIR) and prooming (N1G) in mice

The behavioral proliles of albino mice ‘under the influence of the extract were assessed singly in
a white plexiglas coge measuring (45 cm*x 25 ¢in x 25 cm). Behaviournl mcasurements were
camed out after i.p. administration ofwvehicle (0.2 ml/20 g distlled watcer) to group (1) and
different dosces of the extract (37125, 6.25, 12.5 and 25 mg/kg, i.p) to group (2-5) into mice (n =
5). The animals were placed directly from home cage into an opaque Plexiglus observation cage
with only onc side vansparent for obscrvation. Each onimal was used only once. with the
observation cage cleancd.with’ 70% cthanol afier cach assessment 10 remove olfactory cue frormn
previous animal to the other. The time of the experiment was kept constamt (9.00 am-3.00 pm)
daily 10 avoid chaages.in biologtcal rhythm, The behavioural componcents employed in this
obscivational analysis were rcaring and grooming (Ajayi ct al., 1994; Onigbogi ct al., 2000).
Diazepam (2 mg/kg, i-p.) administered to group (6) scrved as reference drug. The fiequency of
rearing cpisode was quantified by using o0 manual counter and a stop watch. The tuial Irequenc)
was summed up (or cach animal for the 30 min of obscrvation time. Rearing was taken as the

36

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



number of times the mouse was standing on its hind limbs or with its forclimbs against the wall
of the observation cage or in the free air. Grooming as taken as the number of body cleaning
‘with pﬁws. picking of the body and pubis with mouth and face washing actions. In another set of
cxpcriments, mice were pretrcated 1S minutes prior with neurotransmitier blockers to evaluate
the mode of actions of the extracts on novelty-induced behaviour in mice. The following receptor
‘ blockers wcre uscd: atropine (0.5 mg/kg), naloxone (0.25), propanolol (0:2 mg/kg). haloperidol

(0.2 mg/kg), ciproheptadinc (0.5 mg/kg) and yohimbine (I mg/kg) (Adenbigbe ct al., 2010).

' 3.6.2 Exploratory behaviour on fiole-board apparatus

The cflect of the cxtract on the frequency of head dipping was detcrmined in the hole-board with
' a number of holes (usually 16) in the floor through which the animal can poke its head, The test
is a measure of cxploratory behavior that reveals sedative activity of agents. The animals were
divided into six groups (n = 5). Group (1) was given distilled water (0.2 mL/20 g, 1.p). while
group (2-5) reccived O. subscorpioidea (3.125, 6.25.°12.5 and 25 mg/kg, i.p) respectively and
group (6) received diazepam (2 mg/ke). The animals were placed on top of the wooden board 30
miautes aflcr administration of the extruct at diflierent doses. The number of times that cach

animal dipped its head into the holes was counted for the period of S min (Dorr ct al., 1971).

3.6.3 Locomo-tor activity in the open ficld

Motor activity was mcasured in an open licld apparatus consisting a white plcxiglas box (28 cm
x 28 cm x 25 cm) with a painted black grid dividing the floor into 16 (7 = 7 cm) cqual squares.
The animals wcrc divided into six groups (n = 5). Group (1) was given the vechicle (0.2 mL/20 g
distilled water), whilc group (2-5).were given crude extract (3.125, 6.25, 12.5 and 25 mg/g, i.p)
respectively and group (6)reccived diazepom (2 mg/g). Thirty minutes sfter a single i.p.
injection of cxtract and control, the animals were placed singly in onc of the comers of the box;
the number of squares crossed with all four paws was counted for S min. The cages were cleaned
with 70% cthanol at.intcevals when the animal is removed {Akonmu ct al,, 2081). Diazepiun (2

mg/kg, i.p.) adminisicred to group (6). scrved as rcference drug.

3.6.4 The Y mnaze test
The Y-maze canbe uscd as a measure for short tenn working memory. Spontancous alternation
is a measurc 'of spatial working memoty. To alternate among spatial location, 2 mousc must

remember its previous location. Spontancous altcmation petformance was assessed using a Y-
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moze composed of three equally spaced arms (120°, 41 cm long x 15 cm high). The foors of
each anu consisted of wood (5 cm widc). The test was canied out using this apparstus to obtain
results for spontancous alternation performance (memory). The animals were divided 1o six
groups. Group (1) was given distilled water (0.2 mls20 g, i.p). group (2-5) teceived O
subscorpioidea (3.125, 6.25, 12.5 ond 25 mp/ke, i.p) respeclively and group (6) received
diazepom (2 mg/kg) 30 minutes prior the observation. Each mouse was placed in one of the arm
comparttnents usually arm C for consistency and was allowed to move freely for S min withoult
reinforcers. An arm enury is defined as the body of a mouse except for its tail completely entering
into an arm companment. The sequence of arm entries is manually recorded. An altemnation is
defined as an cnlry into all threc arms on consecutive devices.-The percentage alternation was
expressed as the ratio of actual altemations to possible altemations (defined as the total number

of arm entries minus two) multiplied by 100. Seventy percent (70%) ethanol was used to clean
the Y-maze at interval (Akanmu et al., 2007).

3.6.5 Efevated plus inaze test

The elcvatcd plus maze tcst was catried out to assess_for possible anxiolytic effect of the extract.
I1 is a modification of the apparatus validated for mice by Lister (1987) consisting of two open
atms (30 x 5 x 0.25 cm) and two closed anns (30 x 5 x 1 5 cm) emenating from a common central
platform (5 x S cm). Thc apparatus is made of wood, with the two pairs of identical arms
oppositc cach other. The entire apperatus is ¢levated 1o a height of $0 cm above floor level. The
animals were divided inlo six groups of five animals each. Group (1) received distilled watcr (0.2
mL/ 20 g, i.p), group (2-5) reccived O. subscorpioldea (3,125, 6.25,12.5 and 25 my/kg, i.p) and
group (6) received diazepam (1 mp/kg. i.p.) thitty minutes before observation. At the start of the
sesston the mousc was placed o the edge of an open arm, with its head facing the center and
allowed 10 explore the maze. [or-S min. During this test period, the following nieasurements were
recorded: the total number-of arm entries and the time spent in open and closed arms. An cntty
with all feet put int6'one aim is defined as an arm cntty in this experiment. Seventy percent
(70%) ethenol was used to clean the plus maze alter cach animal to prevent odor bias. The ndex
open arms avoidance [IOAA] was determined i.e. EOAA® 100 - (% lime spent in open anns + %

entries into open.aans)/2.
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3.6.6 Pentobarbitone induced hypnosis

The experiment was conducted following the method described by Femini et al. (1974). Swiss
Albino mice (20-25 g) werc divided into five groups (n = §) in each group. Group (1) reccived
the vehicle (d_islillcd water, 0.2 mL/ 20 g, i.p), proups (2-4) reccived extract (6.25, 12.5 and 25
mg/kg, i-p.). Group (5) reccived Diazepam (2 mg/kg, i.p.) as positive contol. All the treatments

were administered 30 min prior to the administration of pentobarbitone (40 mg/kg, i.p.). The

| animals \vere observed for the latent period (time between pentobarbitone administrations to loss

- of righting reflex) and duration of sleep i.e. time between the loss and recovery of righting reflex.

- 3.6.7 Mounitoring of rectal body temperature

' The recording of the rectal body temperature was carried out using a thermoprohe. The effect of
the crude extract on the body temperature was performed.in five groups of male niice. Gioup (1)
received the vehicle (distilled water, 0.2 mi/ 20 g, i.p), groups (2-4) received extract (6.25, 12.5
and 25 mg/kg i.p.). Group (5) received Diszepam (2 mg/kg. i.p.) as positive control. The probe
of the thermometer was inscried 1.5 cm into the rectum. The temperature of the animals was
recorded immediately before the testand 30, 60, 90,120 and 180 min alter the administration of

conlrol and extract. The pre drug recording served as the reference point for the determination of
temperature change.

3.7 ANALGESIC ASSAYS

3.7.1 Acetic acid-induced writhing fest

Acctic acid-induced writhing in_mice was cairtied owt according 10 the method described by
Koster ¢f al (1959). Animals were.divided into live groupsof five mice cach, Group (1) received
distilled water (10 mlJ/kp), group+(2-4) received exuact (12.5, 25, SO mp/kp) respeciively while
group (S) received acetylsalicylic acid (150 mp/kg). Both the standard drig and the extract were
administered 30 min before induction of nociception with 10 ml/kg of 0.6% acetic acid (i.p.).
Five minutes afler thc admintsimtion of acctic acid, numbers of writhes were recorded for

duration of IS min:
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1.2 Formalin-induced paw licking test.

Formalin test was caiTied out using the method of Santos and Calixto (1997). Animals were

divided into five gioupsof five mice each. Group (1) received distilled water (10 mLskg), group

(24) received extract (12.5, 25, 50 mgkg) respectively while gioup (5) teceived morphine (5
mg/kg). Boilt the standard drug and the extract were administered 30 min before induction of
nociception with 20 pl of 1% formalin in the sub-planter space of the right-hind paw, The
duration of paw licking as an index of painful response was determined at 0-5 min (early phase,

neurogenic) and 20-30 min (late phase, inllammatory) afler the formalin injection (Oyemitan et
al., 2008).

3.7.3 Tail immersion test

" Hot water-induced toil withdrawnl reflex os a model of nociception was cartied out according to

' the method of Janssen er af (1963). Animals were divided into (ive groups of five mice each.

Group (1) received distilled water (10 mL/kg), group (2-4) received extract (12.5, 25, S0 mg/kg)
respectively while group (5) received morphine (5 mg/kg). Thirty minutes later, the tail of each
animal (upto 5 cm) was dipped in water it 55.0 £ 0:2°C. The time (in seconds) it ook the animal
to withdraw the tail clecarly out of the water Avas 1aken os the rcaction time 10 pain. The cut-off
time of 10 s was used o avoid tissue damage.In onder lo assess possible involvement of opioid
receptors, another 2 groups containing S mice-¢ach were randomly selected, a dose of extract (S0
mg/kg) and moiphine (5 mg/kg) were inieracied with naloxone (1 mg/kg, i.p.). Naloxone was
pdministered 15 min prior to administration of the extract (S0 mg/kg) and morphine (5 mg/kg,
1.p.) respectively. Thuty minutes later, the mice were subjected to the test as described (Janssen
ct al., 1963).

3.7.4 Hot plate test

The hot plate test was camed out in groups of male mice scconling o Franzouti et al. (2000)
using a hot plale appatatus maintaincd &t 55 £ 0.5 *C. Only mice 1hat showed inita! nociecptive
responses within 1s.were selected for the experiment. The aslimals weie divided into five groups
of five mice each-.Group (1) reccived distilled water (10 mL/kg), group (2-4) received extract
(12.5, 25, 50 mg/kp) respectively while gioup (5) received moiphine (5 mg/kg). Thirty minutes
aller the tresiment, the reactlon time of animals was recorded. A post-treatment cut-off time of
10 s was used.
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8 ANTIDEPRESSANT ASSAYS
8.1 Forced switnming fest (FST)

lalc mice (2024 g) were used in the forced swimming test (Porsolt et al., 1977), Mice were
ssigned 10 six diflerent groups (n = 5 for each group). Group (1) reccived distilied water (10
L/kg), group (2-5) received extract (6.25 12.5, 25, SO mg/kg) respectively. while group (6)
cceived Imiprumine (25 mg/kg). Thirty minutes loter, mice were dropped one at a time into o
Plexiglas cylinder (25 cm height, diemcter 10 cm containing water to-a hesght of 10 cm a1 23-
25°C) and observed for 6 min. Aftcr the first 2 min of the nitial vigorous struggling, the animals
~ were immobile. A mousc was judged immobile if it floated in the water 1n an upright position

- and made only slight movements to prevent sinking. The «total duration of immobility was

- recorded duning the last 4 min of the 6 min test.

3.8.2 Tait Suspeusion Test

The totel duration of immobility following teil suspension was measured according to the
method described for cvaluating potential antidcpressants (Rodeigues, 2002). Mice were assigned
L six diflercnt groups (n = 5 for cach group). Group (1) received dislilled water (10 ml/kg),
group (2-5) received cxtrucl (6.25 12.5. 25/ 50 mg/kg) respectively while group (6) received
imipramince (25 mg/kg). ‘Thirty minutes loler mice were suspended on the edge of o table, 50 cm
above the floor with the help of en adhesive.tape placed opproximately 1 em from the tip of the
toil. Immobility time was recorded duning 6 minutes period in different groups. The animal was
considered 10 be immobile whenlil did not show ony movement of the body and hanged

passively.

).8.3 Open ficlit Test (OFT)

In order to rule out any unspécific locomotor effect of O. subscorpioidea on antidcpressant-likc
effect of these compounds, mice were adiinistcred with the same regimen as in the FST or TST,
Thelr locomotor activitics (crassing activity) were cvaluated in the open ficld pasodigm. Before
each lest, animals avere kept in the testioom at least | hour before the open-ficld test (OF 1) (or
habituntion, The“ambulatory behavior was assessed in open-field test described by Rodrigues ct
al. (1996), The main opparatus consisted of squarc arcne (50 cm x 50 ctn x 40 cm) high with
geey surloce covering evely wall, The {loor of the arcna was divided equally into twenty-five

squores (10 cm * 10 cnt) morked by black lines. All animals were used only: once in this test,
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1ese animals were difTerent from those used in the FST aad TST. Group (1) received distilled
ater (10 ml/kg), group (2-5) received extract (625 12.5, 25, 50 mg/kg) respectively while
roup (6) received 1mipramine (25 mg/kg). Thirty minutes after, cach mouse was placed
ndividually into the center of the arcna and allowed to explore frevly. The number of squares
crosscd with all paws (crossing) were observed and counted in 5 minutes. The square arcna was
cleancd with a solution of 70% alcohol between tests and dried oficr occupancy by each mouse

in order to hide animal clues and 1o prevent each mouse from being influenced by the odors

present in the urine and feces of the previous mouse.

* 3.8.4 Yohimbine induced tethality test

' To reveal whether the noradrencrgic system is involved in-the antidepressant-like eftect of the
cxttact, the yohimbine induced lethality test was performed.( Voger and Voger, 1997). Mice were
" assigned 10 six different groups (n = 5 for each group)."Group (1) received distilled water (10
mU/kg), group (2-5) received extract (6.25 12.5, 25,50 mp/kp) respectivcly whilc group (6)
received imipramine (25 mp/kg) 30 minutes prior to yohimbine administration ¢35 mg/kg. i.p.).

The number of dead ntice was calculated during a 24.h period aler the injection of yohimbine.

3.8.5 Reserpine inducal Depression

Six groups of animal (Group 1 to 6) were reseipinised by administiation of reserpine (2.5 mp/kp,
i.p.) onc hour afler the respective drug administration. Gioup (1) reccived distilled water (10
mU/kg), group (2-5) reccived extract (6.23 12.5. 25. 50 mg/kg) respectively while group (6)
reccived imipramine (25 mg/kg). The acute cllects of Qlax subscorpioide« and Imipramine on
reseipine induced diarrhea weee obscrved. Mice were obscrved for the presence of diarrhea at i,

2, 3 ond 4 hours after reseipine, injcction.

3.9 ANTIC OI-YVU LSANT ASSAYS

3.9.1 Pentelencicirazole (PT2)- induced convulsions in mice

Swiss Albino mice(20-25 p) were divided into live groups (n = 5) in each group. Group (1)
received distilled water (10 mL/&g). Groups (2 - 4) receied extract (12.5, 25, 50 mgrkg, i-p.)
respeclively, Group™ (S) rcceived phenobabitone (40 mg/kg). All the treatments were
administercd intrapcritoncally 30 min prior to administration of PTZ (85 mp/kg). Each animal

was obscrved for 30 min by placingin a scparaic cage. ‘The onsct of action and the limc taken for
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cath/rccovery es well as the percentage of protection against mortality (Hosseinzadeh and
Parvardch, 2004) werce recorded.

3.9.2 Strychunine -indiced convulsions in mice

Swiss Albino mice (20-25 g) were divided into five groups (n = S) in cach group. Group (1)
received distilled water (10 mlJkg). Groups (2 - d) received extrnct (12.5, 25, SO mg/kg, i.p.)
respectively. Group (5) received phenobabitone (40 mg/kg). All treatments were administered

intraperitoncally 30 min prior to the administration of strychnine (2 mg/kg). Each animal was
- observed for 30 min by placing in a separate cage. The onset of action and the time taken for

4dcmhlrccm.vcty as wcell as the percentage of protection against mortality (Hosscinzadeh and
' Parvardch, 2004) were recorded.

3.9.3 Picrotoxin-induced convulsions in mice

Swiss albino mice (20-25 g) were divided into liveigroups (n = S) in cach group. Group (1)
1eccived distilled water (10 mlJ/kg). Groups (2-4) eeccived extract (12.5, 25, 50 mg/kg. i.p.)
respectively. Group (5) reccived phenobabitone (40 mg/kg). All ircatments were administered
intraperitoncally 30 min prior 10 the adminisiration of picrotoxin (7 mg/kg). Each animal was
observed for 30 min by placing in a scparnic cage. Thic onset of action and the time taken for
death/recovery as well as the percentage of protection against moniality (Hosseinzadch and
Parvardeh, 2004) werc recorded.

JI0STATISTICAL ANALYSIS

All data are presented as Mean £°SEM. The results were analyzed by One way analysis of
variance (ANOVA) nnd post hoe tests (Student's-Newman-Kceuls) were carmried out 10 determine
the source of significant main effect using GraphPad InS1a1® Biostetistics software. The level of

significance for all 1ests svas set ot p < 0.05.
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' 4.0 RESULTS

{ CHAPTER FOUR
;4.1 TOXICITY TEST

The LDsg of Olax snbscorploldea crude extract in mice was found to be 300 mg/kg i.p: body

weight.

4.2 EFFECY OF THE OLAX SUSSCORPIOIDEA ON NOVELTY-INDUCED REARING

(NIR) AND GROOMING (NIG) BEAVIOURIN MICE.

Intrapceritoncal administration of the exiract (3.125 - 25.0 mg/kg) induced a dose dependent
decrease in the novelty-induced reanng and grooming-activity in mice compared with the
control. A signilicant dosc dependent reduction 4n ) the: frequency of rearing (P < 0.05) and
grooming (P < 0.05) episodes was observed whencompared with the control. Maximal inhibition
of NIR and NIG was obscrved at 25 mg/kg (Fig. 20 & 2b).
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I'ig. 2u4: EfTect of Olax subscarploidea on novelty-induced rearing (NIR) behaviour in mice. The
results ore cxpresscd as Mean- SEM (n=5). One way ANOVA revealed that theee is significant

[F (5.24) = 387.8, p< 0.0001 (Rearing) diffcrence between various treatinent groups.

* indicates significant differ¢nce from the control P < 0.05

VEIL: Vchicle; EOS: Ethanol Extract of Olax susbscorpioidea;: D1Z: Diazepam (2 mp/kg. 1.p.)
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Fig, 21: Effect of Ofax subscurpividea on noveltly-induced grooming (NiG) behaviour in mice.
The results are cxpressed as Mcan'2 SEM (n= 5). One way ANOVA revcaled that there is
significant £ (5, 24) = 49.78, p<.0.000]) (Grooming)] difference between various trealment

groups.

* indicalcs signilicant difference from the control P < 0.05

VEH: Vchicle: EOS: Ethanol Extract of Qlax susbscorpioidea: DIVZ: Diazepam (2 mg/kg. i.p.)
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|

L.) EFFECT OF PRE-TREATMENT \VITII ANTAGONISTS ON THE INHIBITORY

EFFECT OF TIIE EXTRACT ON NOVELTY INDUCED BEHAVIOURS IN MICE

Introperitoneal administration of atropine. haloperidol. ciproheptadine, propanotol, naloxone,
yohimbinc alonc signilicamly reduced (P < 0.05) rcaring and grooming. Pretreatment with
alropinc and haloperidol potentiated inhibitory eflect of the extract (§2.5 mg/kg) on rearing and
grooming, while ciproheptadine and propanolol only poientiated inhibito;y effect on grooming.

Howcvcr, pretreatment with yohimbine, significantly reverse inhibitory effect of the extract on
rearing and grooming (P <0.05). (Tablc 1)
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[ablc 1: Ellect of pre-treatment with antagonists on the inhibitory cffect of the cxtract on

ovelty induced behaviowss in mice.

Group Dosc (mg/kg) Rearing Grooming
VEH 10 mLskg 185.80 = 5.11 63.80 £4.27
:0S 12.5 3740+ 1.20 2540 £ 1.63
Atropine 0.5 128.80 + 8.42° 40.60 £ 2.56°
Atropine+ COS 16.40 + 1.03°*° 1640 £ 1.03°*
!'}Inlopctidol 0.2 107.06 £ 11.64° 46.00 £0.70
‘Haloperido! + EOS 15.40 = 1.96°*  7.80 £ 0.48°*°
Ciprohepiadine 0.5 103.00 + 3.97° 17.20 £ 1.39°
‘Ciprohcptladinc+ EOS 30.80 £ 5.9 16.20 £ 1.56°°
Propanolol 0.2 96.00+ 4.03° 42.60 £ 541°
Propanolol + COS 34.00+6.16 12.00 + 2.38°°
Naloxonc 0.25 S$hl2< 2,12 29.5 £ 2.33°
Noloxonc+ EOS 44.00 £ 1.23 36.60 £ 5.23
Yohimbine 1 127.20 % 14.39° 38.20 £ 7.94*
Yohimbine + EOS 100.40 £9.10°°* 50.20 + 6.20°°

The results arc cxpresscd as mcan + SEM (n= S). One way ANOVA revcaled that there is
signiticont [F (3, 16) = 16.86, p< 0.0001% F (3. t6) = 29.96. p< 0.0001] difference between
various trcatment groups.

* indicatcs significont diffcrence-from the control I < 0.0S.

** indicates significant difference [tom thc cxtract at P< 0.05

VEIL Vchicle; EOS: Ethanol/ Exuact of Olax susbscorpioidea;
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.4 EFFECT OF OLAX SUBSCORPIOIDEA OF ON THE FREQUENCY OF HEAD DIP

ON HOLE-BOARD

Introperitoncal administration of the crude exiract (3.125 - 25.0 mg/kg) induced signilicant dose
dependent reduction (p < 0.05) in the frequency of head-dip in mice. Maxsimal reduclion was
pbserved 81 25 mg/ky. Similarly, diazcpam caused a significant (p < 0.05) decrease n the
frequency of head-dips (Fig. 3).
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Fig. 3: Ellcct of Qlax subscorploidea of on the frequency of Hend dips

The results are expressed as Mean 2. SEM (n= 5). One way ANOVA revealed that there is
significant [F (5. 24) = 29.86, p< 0.0001 ] difference between various trcatment groups
* indicates significant diffcrence from the control P < 0.05

VEII: Vehicle; EOS: Ethanol Exttact of Olax susbscorpioidea; DIZ: Diazcpam (2 mg/kg. i.p.)
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[Fig. 3: Effcct of Olax subscorploidea of on the frequency of Head dips

The results are expressed os Mean £+ SEM (n= 5). One way ANOVA revealed that there is
significant [F (5,24) = 29.86, p< 0.0001 | difference betwecn various trcatment Broups.
* indicates significant diffetence ftotn the control P < 0,05

VEH: Vehicle; £QS: Ethanol Extroct of Olax susbscorpiaidea; D14: Diozepam (2 mg/kg. i.p.)

50

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



.S EFFECT OF EXTRACT OF OLAX SUBSCORPIOIDEt ON LEARNING AND

IEMORY IN THE Y.MAZE

niroperitoncal adminisimlion of the crude extract (3.125 - 25.0 mg/kg) Showed no significant
reduction (p > 0.05) in percentage alteation when compased to control. Diozepam caused

gignilicant (p < 0.05) reduction in percentage altcrnalion compared to control (Fig. 4)
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Fig.4: Effect of exiract of Olax subscorpioidea on lcarning and meniory in the Y-maac

The results are expressed as Mcan £ SEM (n= 5). One way ANOVA revcaled that there is
significant [F (5.24) = 7.596. p ¥ 0.0002] ditTerence between diazepam and ¢contio) groups.

* indicates significant diffcrence from the conttol P <0.05

VEL: Vchicle; EOS: Ethanol Extract of Olax susbscorpioidea; DIZ: Diazepam (2 mg/kg, i.p.)
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lc EFFECT OF THE EXTRACT OF OLAX SUBSCORPIOIDEA ON LOCOMOTOR
A

CTIVITY IN OPEN FIELD

'Intrupcriloncnl administration of the crude extract (3.125-12.5 mg/kg) showed no signilicant
reduction (p> 0.05) in the number of linc crossed except at 25 mg/kg (p < 0.05) when compared

to the control. Diazcpam also significantly (p<0.05) reduced locomotor activity (Fig. 5).
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Fig. 5: Effcct of the extract of Olax subscorpioidea on locomotor activity in opcn licld

The rcsults ore expressed as Mean 2°SEM (n= §). Onc way ANOVA rcvcaled that there is
significant [F (5, 24) = 35.98. p £ 0.0001] difference between various treatment groups.

* indicates significant difiererice from the contro! P < 0.05

VEN: Vchicle; EOS: Ethanol Extract of Olax susbscorpioidea; IMZ: Diazepam (2 mg/kg, i.p.)
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.7 EFFECT OF THE EXTRACT OF ON THE ELEVATED-PLUS MAZE (EPM) IN

MICE

[he extract (3.125 - 25 mg/kg, i.p.) showed no significant increase in the frequency of open arm
sntiies (p > 0.05), and percenlage (%) of open arm durntion (p > 0.05), compared {o the control.
However, dinzcpam (1 mg/kg. i.p.) showed a significant (p < 0.05) increase in the frequency of

ppen astn entrics and % open anm duration compored 10 conirol (Table 2},
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Table 2: Etfect of the extract of on anxiety in mice using the Elevated-Plus Maze (EPM)

=

~Group T OrEN CLOSED % OPEN INDEX OF
(me/ke) ARM ARM ARM OPEN ARM
: ENTRY ENTRY  DURATION  AVOIDANCE
VEIL 10 ml/kg 1404£040 780+073 17.78+3.23 . 88.28% 1.66
EOS 3.125 220£048 6402067 3941134 6511243
6.25 360£0.24 7.80+£058 3197+181. 6899+1.10
12.5 380£1.02 1020111 3498+3.12/ 72812257
25 32021.15 7.80+1.11 3496+536  70.48%5.39
DIZ 1 820 £1.39* 1.80+0.37* 80.40+4.57° 18.23%2.59°*

Tie results are expressed as Mcan £ SEM (n= §5). Onc way ANOVA revealed that there is
significant [F (5. 24) = 35.98, p < 0.0001 ) diffecrence belw ecn various Lreatment groups.

* indicates significant difference from the control P <0.05

VEIL: Vchicle; EOS: Ethanot Exiract of Olax susbscorpiotdea, DIZ: Diazepam (1 mg/kg, i.p.)
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8 EFFECT OF OLAX SUBSCORPIOIDEA ON PENTOBARBITONE INDUCED
1YPNOSIS |

e extract (12.5-30 mg/kg, i.p.) showed no significant (p<0.05) increase in the onset of sleep
Fig. 6a). However, there was a significant and dose dependent increase in the durtion of sleep

in mice compared 1o the control (Fig.6b).
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48 EFFECT OF OLAX SUBSCORPIOIDEA ON PENTOBARBITONE INDUCED

HYPNOSIS |

' The exteact (12.5-50 mg/kg, i.p.) showed no significan! (p<0.05) increase in the onsel of slecp
1
 (Fig. 6a). However, there was a significant and dose dependent increase in the duration of steep

in mice compased to the control (Fig.6b).
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Fig. 6a: Effect of Olax subscorpioidéa on'pentobarbitonc induced Sleeping time

The results afe cxpressed as Mean £ SEM (n= 3). Onc woy ANOVA revealed 1that there is

sipnilicant [ (4, 20) = 187.0 §<0.0001 (Duration)] dificrence between various treatment groups.

* indicates significant diffcrence from the control P <0.05

VEI: Vehicte; EOS:Ethanol Extiact of Olax susbscorpioidea, DIZ: Diazepam (2 mg/kg. i-p.)
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Fig. 6b: EfYect of Olax subscorpioidea on pentobarbitone induced Steeping time

The results arc expressed as Mean 2 SEM (n= 5). One way ANOVA rcvealed that there is

significant ¥ (4, 20) = 187.0p<0.0001 (Duration)] difference between various treatment groups.

* indicaics significant differcnce from the control P <0.05

VEIL Vehicle; EQS: Ethanol Extract of Olax susbscorploidea; DIZ: Diazepam (2 mgsg, i.p.)
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- |l‘“
4.9 EFFECT OF THE EXTRACT ON RECTAL BODY TEMPERATURE "

The extroct (125-25 rog/kg i.p) showed no cffect on the body temperature of mice while the dose of S0mg/kg significantly (p<0.05),
reduced mice body lemperature compare to control (Table 3).

Table 3: Effect of the extiact on rectal body temperature

=C'toup Dose 0O min 30 min 60 min 90 min 120 min 180 min 210 min
- ma/kg -
'VEH 10 m/kg 3830+0.19 37.76+0.18 38.00£0.05 “37,94£0.12 37.94%0.17 37.781019 37.98+0.05
EOS 125 38.08:0.18 38.00+034 37904+023)-37.8620.19 3800+034 37.9040.23 37.78+0.20
25 38.62+0.]13 38024027 38141020 38221025 383820.22 38.00+0.12 38.56 £ 0.20
50 3832025 31608+0.19° 35.78+40.M°* 3602+0.20° 3630+£0.16* 3656+01!° 36.88+ 0.12°
DIZ . 38.12+0.]5 35.08+029° 35.01 £020* 35.00+0.10*° 3563+£036° 36.78£0.53* 36.98+00f°

The rcsults arc expressed as mean = SEM (n=5). One.way ANOVA revealed thal theie is signilicant [FF (3, 16) = 16.86, p< 0.0001; F

(3. 16) =29.96, p< 0.0001] difterence between various treatment groups.

* indicates significant difference from the control P < 005.

VEH: Vchicle; EOS: Ethanol Extract of Ofax susbscorpioidea; DIZ: Diezcpam (2 me/keg, i.p.)
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410 EFFECT OF OLAX SUBSCORPIOIDEA ON ACETIC ACID INDUCED
ABDOMINAL CONSTRICTION WRITHING

Olax subscorpioidea produced a significant {P< 0.05) and dose-dependemt reduction in the
number of writhes comparcd to control. The cffect of the extract at 12.5, 25 and 50 mg/kB
(66.92%, 72.69% ond 81.54% inhibition) ond that of acclylsslicylate (150 me/kg) (70%

inhibition) arc comparable (Fig. 7).
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Fig. 7@ Effect of the Qlax subscorpioides and Acetyl Salicylic Acid (ASA) on acctic acid-
induced writhing in mice

The results are expressed .as*Mean £ SEM (n= 5). One way ANOVA revealed that there is
significant (FF (4, 20) ='155.9, p<0.0001] difference between various treaiment groups.

* indicates significant difference from the control P < 0.05

VEIL; Vchicle; .EOS: Ethanol Extract of Olax susbscorpiaidea; ASA:acetylsalicylic acid (150
me/ke)
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.11 EFFECT OF OLAX SUBSCORPI®IDEA ON FORMALIN PAW-LICKING TEST IN

MICE

Olax subscorpioldea produced a significant and dose.dependent inhibition of nociccplive
ceaction compored o control in both phascs. However, the inhibition produced at S0 mg/kg
(66%) in first phase (ncurogenic pain) was less ond significantly (p < 0.05) different from thoy of
moiphine (87.6%) (Fig. 8a). The cxuacl also attenuated biting and licking response significanly
in the sccond phase (inflammatory pain) in a dose dependent manner. The percentage inhibinion
offer at 50 mg/kg in thisphasc is 79.4 % whilc that of mophine at 5 mg/kg is 91.3% (Fig. 8b).
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Fig. 8a: Effcct of Olax subscorpioideo.and moiphine on fonnalin induced nociception in mice.
The resulis are expressed as Mean't SEM (n= 5). One way ANOVA revealed that there is
significant [F (4, 20) = 116.7(p< 0.0001)] difterence between various teatment groups.

" indicates significant differénce from the conirol P <0.05.

VEI: Yehicle; EQS: Lthano! Extract of Olax susbscorpioidea: MPH: Morphine (5 mg/kg. i.p.)
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Fig. 8h: Etfect of Olax subscorpioidea and morphine on formalin induced nociception in mice,
The results arc expressed as Mcan £ SEM (n= 5). One way ANOV A reveoled thot there is
significant [F .(4. 20) = 40,05 (p <0.0001)] difference between various treatment groups,

* indicates significani difYerence-fiom thie control P < 0.05.

VEIE: vehicle; EOS: Ethano"Extract of Olax susbscorpioidea; MPII Morphine (5 mg/kg, i.p.)
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12 EFFECT OF OLAX SUBSCORPIOIDEA ON TAIL IMMERSION TEST IN MICE

ociceptive 1esponses Werce not significantly (p > 0.05) affecicd by Olax subscorpioldea at 12.5
g i.p compared (0 the control. However, at 25 mg/kg and 50 Mg/kg the cxirac significantly
< 0.05) reduced pain threshold when compared with the contiol (Table 4). Mosphine 5 me/kg
also significantly reduced pain response. When used sione. naloxone (! mgkg. 1.p). o hon-
jeclive opioid receptor antagonist failed to modify the thermal-induced nociceptive fesponses
ia a signilicant manner. However, in the antagoaism test, naloxone was able 1o fcversc thie
stinociceptive activity of Olax subscorpioidea and morphine significamly thus suggestng

volvement of opiate mechanism.
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sbie 4. Effect of Olax subscorpioidea on the (il immersion test in mice

Dos;:k Reaction Time (sec.) (Mcan £ S.ENM)
(mg/kg) 30 min €0 min 90 min 170 min
10 ml/kg  0.55+0.08
~ 0.61% 0.06 0.6140.06 0.63+ 0.04
EOS 125 0.56£004 103:019 0874022  1.06+0.15
25.0 1.39£0.25°  1.55£030°  143+4022° 1.60+0.18°
50.0 2.052£023° 2042021*  1.65+.027°  1.89+ 0.26°
MPII 5.0 3.28+0.17* 299:022° 301+0.11* 237+0.14°
NAL 1.0 0.67£40.04  0.54+0.35 0.47202)3 0.58+0.05
AL + EOS 0.48:003" 03810117  0.79:005"°  0.89+021"
(So mykg) (XX rses Y qve
AL + MPH 0.51x0.10°"" 0.5110.10 0.52+0. 10"  0.50+0.10

The 1esults are expresscd as Mean £ SEM (n= §)-Onc way ANOVA rcvealed that there 1s
sgnificant |F (6, 28) =43.2 (p < 0.0001) (30 mn); F (6. 28) =19.49 (p < 0.0001) (60 mun); F (6.
28) =22.7 (p < 0.0001) (90 min); F (6, 28) =15.83/(p < 0.0001) (120 min)| differcncc between
VEious treatment groups.

| * indicates significant difference from ihe conwrol P <0.05: ** indicales significant ditterence

from the OS (50 mg/kg) P < 0.05:.°°° indicates significant difference from the morphine (5

mg/kg) P < 0.05
VEN: vehicle; EOS: Ethanol Extmct of Olar subscorpioldea. MUH: Moiphine (5 mg/kB);

! NAL: naloxone (1 mp/kg)
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13 EFFECT OF OL4Y
__ SUBSCORPIOIDE,) o THE HOT pLATF, TEST L
: IN MICE
Olax subscorpioided (12,5 gug 35 my/kg) did qot
no
cbmpa“d to control. Ho\\'cvcr.
significant at 90 and 120 yhinutes compared 19 ¢
mg/kg) also exhibited sjgnifican

5).

prolong |asen €y period significanyly (p > 0.05)
OS (50 meae) on laicncy was siatistically
he control (Tgble 5). Moreover. morphine (5

P< TR g o
(P< 0.05) anlinociceplive aclivity compared 10 contro! (Tabie
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L
Jbie 5. ER ectof Olax subscorpioidea on the hot plate test 1n mice

Dose Reaction Time (sec.) (Mean 2 S.E. M)

(me/kg) 30 min 60 min 90 min 120 min

10 0.56+0.03 044+006 046+ 004 0.46 £+ 0.04

miskg

125 043002 (0542006 045+002 0.65 + 0.04
25 0642005 0.62+003 0492002 0.72+ 004
50 0.77£007 077+0.04 093 +0.05*  0.94x005°
5 210£0.14* 275+£030° 302+0.2° 3.05 £ 0.22°

The results are cxpressed as Mean £ SEM (n= 5). Onc wvay’ ANOV A revealed that there s
sgoificant [F (4, 20) = 97.95 (p< 0.0001) (90 min); F (4. 20) = 104.7 (p < 0.0001) (120 min))
difference belween various Ureatment groups.

* indicates significant difference from the control P <0.05.

VEH: Vehicle; EOS: Ethanol Extract of Olax subscorploidea; MPH: Morphine (5 mg/kg)

=g
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114 EFFECT OF 074X SUBSCORp10;DBI oN
|

INMMOBLITY TA 3
WIMMING TEST (FST) IME IN FORCED

Olax subscorpioidea ay § 25 ro/k :
meg g and 125§ mg.’kg slgni[icam[y redllccd (P < 0‘05) immobility

ime of Mice in FST ¢

tim ompared to the contro| (vehicle) while doses a1 25 ing/kg and SO0mg/kg did
r im L ) [ S 3 * °

pot feduce IMmobility time in mice, The clinically effective untidepressan: imipramine at 25

mg/kg produced a marked significant reduction (P < 0.05) in the duration of immobility as

tomparcd With control. This is comparable 10 the [2.5 mg/kg dosc of the extract (Fig 9).
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Fig.9: Effect of Olax subscorpiaidea on immobility time of Foiced Swimming Test (FST)

The resulis are expressed as/Mecan £ SEM (n= 5). Onc way ANOVA revealed that there i3
significant [F (5, 24) = 17.22,p<.0.0001) difTerence between vasious treatment groups

indicales significant difference from the control P < 0.05.

VEN: Vehicle: EOSwElhano! Extract of Olax susbscorplotden; INIP imipramine (25 mg/ky,
1p)
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15 EFFECT OF gr.4x SUBSCORP10IpE 4 ON

IMMOBILITY T1MT
USPENSION TEST (TST) FIME 1IN TAIL

Qlax subscorpigidea at 625 me/kg and 2.5

mE/KE signiticantly redyced {P < 0.05) jmmobiliy
(0]

imipramine a: 25 mg/kg
he dusation of immobility as compared
the 12.5 mg/kg dose of the extiact (Fig. 10).

oduced a marked significant reduction (P < ¢.05) in ¢

ith control. This is comparablc o
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Fig. 10: Effect of OS on immobility timein-Tail Suspension Test (TST)
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{0 IMP

The sesults are expressed as mean % SEM (n= S). One way ANOVA revcaled that there 1s
Significant (F (5, 24) = 14.94, p<.0.0001] diflerence between vanous treatment groups

* indicates signjficant diflierence from the control P < 0.05

YEII: Vehicle; EOS: Ethanol Exuact of Olax susbscarploidea: 1M1*: imipramine (25 mg/kg.

1p.)
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OKPIOIDEA OX | ocoMOTOR P =
1ELD TEST (OFT) , IN OPE:

" reduced number of jine ctossed.

BN < ! Immobi;t
po significant difference in number B crossi - "y of mice in FST and TST produced

~ exuact at 6.25 mg/kg and 12.5 @
g’kg and im ) .
l pnimals (Fig. 11). ipramine did not affect jocomotor activity of the
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Number of Line Crossing/Smin

VEH 6.25 12.5 25 SO IMP
EQS (mg/ke, i.9.)

Fig. 12 Eflect of EOS on the locomotor activity of mice in OFT

Ihe resulis are expressed as mean £ SEM (n= 5). One woy ANOVA revealed that there 13
Significan! [F (5. 24) = 35.98, p<0,0001] difference between various trealment groups
* wdicales significant diffeienceArom the control P <0.05

VEIL: Vehicle; EOS: Ethafiol-Extact of Olax susbscorpioidea: IMIP imipranine (25 mg/kg,
Lp.)
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17 EFFECT OF OLAX syugs CoRPIOIDE, N

EST

N YOHIMgINE INDUCED LETHALITY
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Duse (mg/kg) No uf death % mortatity

10 miskg 2/10 20
6.25 210 20
125 0/10 0

25 010 0
50 2/10 20
25 %10 70 *

results are expressed as mean + SEM (n= 5). One way ANOVA revealed that there 1s
agnifieant [F (S. 24) = 21,73, p< 0.0001 ] difference between imipranune and the control.

* indicates signilicant difference from the control P.<0.05.
| VEH: Vchicl;c; EOS: Ethanol Extract of Olax susbscorpioidea, I\MP: \mupramine (25 mg/kg,

-

Lp)
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7: Effecy of crude extract of Olax subscorpioidea in Reserpine induced diarrhoea

Dose mg/kg 60 min 120 min 180 min
10 mUkg 4.80+ 0.80 7.60+0.92 8.20+ 0.86
0s 6.25 1.60+0.50° | 80+ 0.66° 2.40+0.92°
f 125 1.20+0.58*  1.20+0.58° 1,20+ 0.58°
\ 25 0.40%+024°  0.60+0.40° 1.20+ 0.37°
50 1.00+044* )20+ 037° 2/80+ 0.58°
25 0.714#024*  0.82+ 0.28* 1.56+ 0.3.4¢

he tesulls arc expressed as mcan + SEM (n= 5). Onc way. ANOVA rcvealed that there 15
aniﬁant [F (5. 24) = 10 p< 0.0001; F (5. 24) = 21.58 p< 0.0001; F (5. 24) = 17.45 p< 0.0001)

&ffcrence between valious treatment groups.

* indicates significant diflcrence from the control P<.0.05.

| VEN: Vehicle, EOS: Ethanol Extract of Olax susbscorpiotrdea: IMP. imipramine (25 mg/kg.

ip):
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19 EFFECT OF oryx SUBsCORPio1pE, o

NDUCED CONVULS|ONS PENTELENETETRAZOLE

teleneletrazole (85 mp/kg) produceq {onic
ghkg i.p.) did not alter gpseq and duiation
gnificatit projongation of the gnset apd Late

40 mp/kg) showed anticonvylsant

SCIZures in |l (ke animals. The FOS (12.5 & 25
of seizyres, However, at 50
NCY 10 death. The

mB/kg there was a

standard drup. phenobacbitone

IYect by :
cliect by offcring 1t Protection without sejzure (Table 8).
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e 8: Effect of Olax subdscorpioidea on PTZ _nduced Convulsions

resp Dosc (me/Ag)  Ounset of Seizure (min)  Latency to Neath
II. {min)
Eﬁ_ 10 mUkg 0542002 2.00 £ 044
A 12.5 0.49 £ 0.05 1002044
| 25 0.68 = 0.20 340%1.28

50 2.72+207° 920+ | .24°
tﬁ,“ barbitonc 10 NC NC

fbe results sre expressed as Mean £ SEM (n= 5). One way. ANOVA tevealed that thoe s
ificant [F (3, 16) = 1,064, p< 0.0001 (Onset): F (3, 16} = 11.00. p = 0.0004 (Latency)]

dffcrence between vatious treatment gioups.

K mdicates significant difference from the conirol P« 0.05.

'VEN. Vehicle; EOS: Ethanol Extract of Olax susbscorpioidea. SC: No convulsion
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EFFECT OF oOLiAx SUBSCORP101DE 4

ON  STRYCHNINE-INDUCED
NYULSIONS

chnine produccd tonic seizures in all the animals, The extract (12.5-50 mg/kg i P.) did not
ocl the onscl of scizures and lajcncy 10 death, The standard anlicPileptic drug. phenobarbitone

mg/kg 1-p) significantly (p< 0.05) prolonged both the onset of convulsions and Intency (O
th in the animals (T ablc 9).
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Ele 9; Effect of Olax subscorpioidea on Stryclinine-

Induced Conyulsion

i

.E;:i' : Dosc (me/kg)  Onset of Scizure (min)  Latency to Denth
{min)
,"ﬁ; 10 ml.kg 2.17 £0.33 1.00 £ 0,00
£0S 12.5 2.14 £ 0.19 099+0.35
25 296 £ 0.80 0.77 £0.13
50 1.920.10 1.00 £.0.00
Phenobarbitonce 40 4.04+1.12° 423« 1.32*

I
The results are expressed as Mcan £ SEM (n= 5). One way " ANOVA revealed that there 18

genificant F (4, 20) = 29.97. p< 0.0001 (Latency)] difference between varnous treatment gzoups.

* indicates sign:ficant difference from the control P < 0.05.

VEII: Vehicle; EOS: Ethanol Exuact of Olax susbscorpioidea, NC: No convulsion
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ONMYULSION I'ICROTOXINvINI)UCEI)

icrotoxin produced tonic Seizures ip 3] the animals The EOS
: (12.5.

onsct of scizures, nor latene
Y 1o death, The o
tandard drug,

50 my/kg) neither affecy
phenobarbitone (40 mg’kg)
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121 EFFECT OF oLa4y SUBSCORP;'O]De,i

ON 3 ,
cONVULSION PICROTOXIN-INDUCED

Piciotoxin Produccd tonic seizures jn o)1 the gn;
€ animals. The oS azs
-3 - 50 mg/ke) neither alfect

(v
‘ death. The standard d;ug, phenobashitone (40 mg/ke)
nng full protection without scizure (Tablc 10).

the onsct Of scizuics, nor |atency

showed anticonvulsant effect by gife
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Table 10: 5“;“ of Olax subscorpioldea on Picrotoxin-induced Convulsions

"Grouwp Dose (M@/UK)  Oaset of Scizure (min)  Latency to Death
(min)
E131 10 ml/kg 349£015 - 2.80 2.0.20
EOS 125 3.79 2 0.19 3404 024
25 3.56 + 0.26 460+ 0.37
50 3.96 + 0.27 340 2 0.60
Phemebarbilone 40 NC INC

| ——

The results are expressed as Mecan 2 SEM (n= 5). One way ANOVA revealed that there is

significant [F (3. 16) = 0,9438, p = 0.4427 (Onset); F (3:16) = 1.869, p = 0.1756 (Lstency))]

Effaence between various treatment groups

* mxdrncss significant difference from the contsol P < 0.05.

VEH. Vehiclc: EOS: Ethanol Exiract of Olax susbscorpioidea. NC- No coavulsion
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CHAPTER Fve

5.0 DISCUSS|ON

Toxicological study for medicinal plants is desirable and nccessary, in order to appropristely

ose (LDsy) of cthanol lcaf exiract of
is 300 mg/kg.

evaluate the safety of natuml products. The acute [cihal d

Olax Subscorpioidea for inuaperitoneal administation

Behovioural eflects of Olax swbscorpioidea on novelty induced behaviours (NIB) (rcanng,
giooming and locomotor activity') i n mice were observed. Rearing a \enical locomotor activity
jovolves an animal standing on 11s hind limbs while taising Up with its forearms n the ar or
placed on the wall of the cage (Onigbogi er ai., 2000). Itis an‘indication of explocative behaviour
which measures central nervous system excitation (Labella ct al., 1979). This behaviour has been
gsed to classify test drugs/substances as sedatives or' siimulants (Blanchard et al.. 2001).
Aderibigbe and Agboola (2011) reported that CNS stimulants increase rearing while Hellion-
Ibarrola et al., (1999) submitted that NS depressants inhibit this behaviour, The ability of the

a0 to inhibil rearing suggests its sedative effeci. The exteset also produced attenuation of
sovelty-induced grooming (NIG).

CGrooming is a “maintenance” behaviotr-that is specilically elicicd in situation in whicb an
antmal is in stress-induced frustration (Akanmu et al, 2007). It 1s descnbed as face or head
washing with foreatms or body..clecaning with mouth (Ukponmwon ct al, 198S). It is an
nportant  dehavioural component in 3nimsls that plays a deactivaung role in rcston'ng

bomeostasis under siressful “shustion (Gispen, 1981). Inhibitory efTect of the exuvct on NIG

Suggests Its stress attenusting role in novel envisonment:

Swdies have shown ‘that/reaning and giooming arc regulated by muliiple neurotransmitier
Syslems, Amongllic implicating sysiems A&r¢ GABAnergic, dopaminergic. adrenergic,
eholinergic and opioids sy'stems (Walting and Keith, 1998). Reduction or inhibition of reanng
M2y not be unconnected with inhibiloty sction on Such excialory neural sysiems as adrencryic,
systems BINONG others or possible poientintion of the central
iakibitory systems such as ¥- amino butyric 8cid (GABA) (Akanmu et al, 2011). Grooming

. : with dopamine receptors in the brain and an
behaviour in godents has long been ogocxaux:s
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olvement of mesolimbic doparnine System has been suggested (Gricbel et al. 1994).,

and DS recepor) agonists clicit an inlease Brooming

like (D2
. D2-like (D24) receptors agonists. Drugs that block D1 and DS receplors
tcpuate Brooming behaviour. In this swdy peura)

cosdingly. - D1 like receptors (D)

viour but not

mechanism of aclion of the extract was

vestigated by interacting the extract with 1he antagonists of the systeins that regulale

wiobchaviours in rodents. Atropine, ciproheptadine, halopenidol and propanolo! did not reverse

ibitory effect the extract on rearing and grooming, but rather poientiated it, thus precluding

avolvement of cholinergic, hisianinergic, and dopaminergic systems.in the inhibition of N1B by
extract. Howcever, pretreatment with yohimbine reversed inhibitoty effect of the extract on
ing and grooming. This shows that the extract may contain‘compound (s) that has afTinity for
r-adrenergic receptor, thus suggesting participation of noradrenergic system 1n the inhibitory
clfectof the extracts on NIB.

The effect of the extract on spontlaneous motor activily was o<sesscd by considering number off
lines crosscd by animals in open field. Spontaneols motor activity is a parameter used (0
measwe of central excitability of animals. However, this bchaviour (motor aclivity) has been
shown 0 be mainly govermed by motor arca of frontal cortex, corpus striatum and brainstem.
Any morphological changes or change in the level of brain amines in these areas is expeeted o
cause neurotoxicily which may be in the form of motor deflicit (Richard. 1983). Dopamine 1s one
] of the main sniines found in these areas, and has been implicated in locomolor and exploratory
j" aqjvity. Studies have shown that decreased activity in cenual dopaminergic systems of adult
animals produced hypoactivity (Dulawa et al.. 1999) While dopamine receptor blocking drugs
sich as hajoperidol has impaited locomotor activity, the clectrolytic lesions of isscending

dopamine systems has alsg"been found to cause a similas elVect on locomotor activity (Casisson,

' 1958). Drugs that enhance-dopaminergic Uaasmisiion produced increased focomotor activity

(Fray, 1980; Akawnu ¢ al., 2007) and arc said to be stimulants, while agcnts that reduce
dotl!mim:rgic transimission suppress locomotor activity, The cxirnct at the highest dose decreased
locomotor gctivity while the other doses did not have any eflect on the locomotor activity of the

mimals. The ‘decreasc in locomotor
indicajjve of jis-GNS depressant effect

activity with the highest dose of the extract may be
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so cxplof3tory activity of animals treated With the extract was found to decline on hole board

rodents (File and Wardill 197;
sedative agents. File and Wardill (1975)
5 CNS depression. This method can also be

paralus. The test is a measure of exploratory behaviour in
nwlcy 1985) and has been emp]oycd 10 screen
submitted that reduced frequency of head dips reflect
used '

assumption that head-dipping of animals is inversely proportional ‘to their anxiety state in

moderdicly aversive environment. Therefore increased number of head dips on the board means
rediced anxicty state (Bilkei+Gorzo and Gyeityan, 1996). In more aversive situations. when the
anxicty level of the animals is high, the holes may represent a possible

way (o escape from the
aveisive environment instead of an explorable object. In

this.casc the relationship between
anxicly state and head-dipping activily is directly and not inverscly proportional (Bilkei-Gorzo

and Gyertyan, 1996). In a modcrate condition, anxiolytics increase the frequency of head poking,

while sedative agents dccrease the frequency of head poking The reduction in the frequency of
bead dips in hole board by the extract thus suggests its sedative effect

Funhevvoore, anxiolytic potential of the extract was' evalualed in elevated plus maze. This test
has been widely used for modeling anxiety and it has been developed for predicting the ef¥icacy
of clinically used compounds for lrcating. anxicty. Anxiety, a stsle of excessive fear, Is
chuacieized by molor tension, syMmpathetic hypcractivity, apprehension and ‘agilance
syndromes (Sadock and Sadock, 2003). Anxicly may interfcte with intelligence, psychomotor
Rmclion and memory (Pine et ali 1999). The EPM situation rests on the conflici between the

n3te tendencies of the rodents o ‘explore novel environments and avoid open and brightly 13t
areas, Generally. anxious mic¢e orats tend (0 spend litlle ime in the open atms. Anxiolytic drugs
Woease the Ume spent in the open anms and increase the number of open arm entnes during the
89, The extsact st all doses~did alter activity of mice in thc open arms thus suggesting thot the

EXact is neither anxiolytc/nor anxiogenic:

Spontaneous ajiernation is o behavioural test for measwing the willingness of rodents to explose

Bew cqvitonments. Rodents typically prefer to explore 8 pew &m QEREHOEE Tl he PRIt

reluring 1o ‘onc that was previously visited, This test is used 1o Qs YIeTR = et

tansgenic sirmins of mice and cvaluste NOSE 1 chemical entities for their clfecls on cognilion. The
sirmins o

ion in Mice
faract did not significantly affect perceniage alicrationin
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NErvous sysiem, CNS depressant drugs mainly exen

| Therefore, the exuact may acts by hyPerpolanzation of
CNS via GABA receptor or benzodiasepine fecentor located adjacent 10 the

it action twough GABAA receptor,

urthetmore in this study, ethanol leaf extract of O subscorpiofdea demonstrated antinoCicepuiv,e
ion 1n chemical and thermal models of nociception in micc, In gceuc acid induced wnthing
est, sbdominal contrnctions which indicate vicerosomatlic pain were auenuated by O
seorploldea in a dose dependent manner. Pain process inn tlis assay is associated with the
kease of prostaglandins, leukotrienes, S-HT. histamine agd”\inncs tn the periphernl 1issues
{Haare et nl., 2000) and the abdominal writhes which charactcrize this assay are thought 0 be
medinied by peritoncal mast cells (Ribeuo et al., 2000). acid sensing ion channels. (Voilley,
2009) and prostaglandin pathways 1.c. sensation’ of e chemosensitive nociceplors by
prostaglanding (Sutradhar ct al., 2007). lnhubition of abdominal constrictions by the extract is
thus suggestive of its antinociceptive action which may be due 1o inhibitory ection against the
fymhesis and relecase of inflammatory mediators. Atthough. this test of nociception has been
successfully cmploycd 10 scieen peripherlly acung analgesics, centinlly acting analgesic such as
oploid agonists without periphers! action have effectively attenusted nociception in this model,
s showing iis lack ol specificity“between central and penpheral efects (ST1anchez-Mateo et

8L, 2006) !lence the need for'a model that discnminates psins in the cenunl and penpheral
components,

formalin model of nocicéption descnbed by Tjolsen ez al. (1992) consists of two distinct phases
describing two types ©of/pain. An carly phase describing the ccntral component of the pain
(seuzogenic pain) seents 1o be due 10 direct chemical stimulation o nociccptors. Thc lote phase
. sl describey the penphernl component (inflammatot) pain) has been shown 1o invelve pm-

Whmnuﬂory fediatoss such os histanine, prostaglandins, mlnlc .OXi.dc md bradyki mf\
' (Hynskayr et.al., 1985; Tjolsen et al, 1992). Because of the characteristic biphasic aature of this

yod to discriminate pain in its centrol and /or penpheral
inhibit equally both phases. while

Dodel, it has therefore been cihplo .
Components. Centrnlly acting analgesics such ns motphine,
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AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



erally acting drugs. such as sterojds (dexamethasone)

- 1sali s

(Mf‘y licylate) suppress mainly the 11 Phase (Trongsakul et al., 2003). In this study.
hscorpioldea dosc-dependently: altenuated )iind Paw licking responses elicited in both phases
indicating 1ts antinociceptive aciivity. Inhibition of the two phases is indicative of central
Pronounced effeet of O subscorpioidea in e

flammatoty phase (second phase) suggests greater involyement of penipheral mechanism in the
ptinociceptive action and thus gives credence 10 its antj

and non-steroidal anti-inflammaoltory

peripheral mechanism of actions.

“Anflammalory potential.

the behaviousal responses in tail immersion and hot plate tests, which are considered to be
praspinally ;megthd. O- subscorpiotdea altered reaclions to pain stimuli ot 12.5 mg/g and 50
:mglkg in il immersion and 50 mg/kg in hot plate tests. These results indicate pantiespation of
herma) stimulation associated with central neurotransmission when the heat seuvates
aociceptors (Ad and C fibers) by driving the impulse/of the dorsal hom of the spinal coid and
subsequently to cortical centers (Chapman et al., 1985). The tesuli fiuther confinns ecntral
analgesic effect since both tests arc predominantly ‘a spinal reflex and are considered to be
selecive for opioids like and centrally acling analgesics. while peripheral analgesic arc known 0
tc inactive on thermal stimulus (Janssen et al., 1963; Srinivasan et al.. 2003). Antogonism test
with naloxone was camed 0 confirmm invoivement of central opiste mechanism. The dose of
naloxone (! mp/kg) used in the experiments was high enough to block opiate 1eceplors. as
demoostrated previously in the pain induccd-functional impairment model (Yaksh, 1997). In the
study, naloxone olone did not afiect nociccplion. but abolished antinociceptive effect of the

&ttt and thus indicates pafticipation of cndogcnous opioild peptides 'n mediotion of

I

mlnociceplive response of the extmct,

Behavioral studies have bees shown o play an important past in the cvaluation and development
of antidepressan, drugs'(Xu,/2008). Forced swimming test (FST) and 1811 suspcrvion 1est (TST)

) - ' (4 t
& two jmportant behavioral models widely and routincly pacd for ereeplli Re W AHEchERC

compounds (Cryan,. 2005). According to Porsolt (1981) and Steru er al, (1987) existence of

Signilicant correlation benveen clitucal potency and polency of antidepressanls has becn
esuablished, The immobility displayed by animals subjecied to an unavoidable and inescapable

BT that cjyaracterizes these modcls has been hypothesiaed lo reflect behavioral despair which

10 lum ay rellect depressive disorders in humans. This immobile position is reduced by vanety
may rellect dep
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efopcuticolly active antidepressants ¢ o 1 .-
| -8- Incyclics, monoamine oxidase.inhibi
epressants (Cryan and Lucki, xidase.inhibitors, and newer

2000; Cryan et al., 2002).

swimming test is base ;
ed g d on the 8ssumplion that animals foreed to swim in o restricted

ce will ultimately cease 10 apparent attempts 1o ¢scape and becoine immobile making only

I} movemenis necessary to keep their heads above the surface of water (Porsolt et al., 1978).

this present study. O. susbscorpiofdea (6.25 and 12.5 mg/kg) produced a signilicant teduction

test, while O. susbscorpioidea (25 and 50 mg/kg)
odiiced no ellect on immobility time. Positive contro|

y immobility time in forced swimming

: antidlepressamt drug imipramine
uced signilicant reduction in itnmobility time. Therefore the ability of O. susbscorpioldea \o

e the immobility time in animals subjected 1o this stressful situntion indicates its

anlidepressant like activity.

imilarly, in TST O. susbscorpioidea (6.25 ard 12,5,/ mg/kg) and imipramine ptoduced

sgnificant reduction in immobility time while O, sisbscorpioidea (25 and 50 mg/kg) did not

‘affect immobility in these animals. The test having got an advantage of being able to detect

bad spectrum of antidepressants irrespective of their mechanism of action, is however based on
the observations that rodenis mostly mice alter initial escape behavior, devclop an immobile
position when subjected o inescapable Stressful situntion (Varty, 2003). Animals are cousidered
& immobile when they hang passively”and completely mouonless. The development of
Immobile posture by the animals.avhich disengages them from active foim of coping with
essful stimuli (Lucki. 2001) rcpresents behavioral despair which in tum may reflect depressive
disorders in humans_ Clinically el¥ective annidepressants decrease the immobility ume 1n TST
Toe abrlity of the extraet 10 reduce immobility time suggests that it may possess antidepressant
&tivity,

| While interpreting  antidepressant-like effect of any test subsiance based on swimming

. performance and cxploratory behaviour of rodents in either FST ot TST. 1t 13 notcs\'\?mh) that
false positive results éan be obinined for agents that stimulaie locomotor sctivity (Bourin, 2001),
Tberefore the jnfluence of the test substance in baseline locomotion in animal 13 of .pnmc

| Loncem (Boissier and Simon, 1965). Agents like smphetamine, convulsants and anticholinergic

whith enhance tocomotor activity or c3usé hyperkinesias in open lield test (OFT) produce false
positive Its in FST and TST (Bourin, 2001, Butterweck et al, 2003; Takahashi et al.. 2008)
results in n i
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ace the need of OFT as o paradigm to elimiaate (he bias tha1 anti

sciated With hyperkinesia (Kwon et ., -immobility efTect could be

on anti-immobility activity in the forced SWImming test in rats withouteflect on open-field

tvity have been suggested (Ceno and Samanin, 1987). The observation that Olax
bscorpioidea (6.25 and 12.5 mg/kg) did not increase the numbeér of line crossed in the open
Id test eliminates cxcertion of psycho-stimulant.like action and-confirms the assumption that
sdepressont-like effect of the extract in the TST and FST ‘is.specific (Sanchez-Mateo et al.,
2005). Conversely, O. susbscorproidea (25 and 50 mg/k¢) produced a significant reduction in the
mmber of line ciossed indicating gross sedation ol these doses which masks its sntidepissant

effect. This probably explains why the extract at higher doses could not cxhibit anti-immobility
efiect seen at lower doses.

Yohimbine induced lethality test is another animal model used to fuither screen antidepressant
potential of O. subscorpioldea. This model has been developed not only 1o detect polential
mtideprexsant propetlics of new substances{but also to idcntily ncwotransnuticr sysiems that
may be involved in the mechanisms of actions of antidcpressant drugs (Leonard, 1986).
Yohimbine. an alpha 2 adrenergic antagonist, causes increascd sympathetic dischaige both inthe
penpheral an& central nervous system: The antagonism of olpha 2 reccptois also causes an
@arase in the level of serotonin (Blier ond Montigny, 1994). Antidepressant dzugs by enabling
more amines to reach the recéptors potentiote yohimbine induced lcthality . This occurs either by
their reuptake inhibition of tediced (nactivation by monoamine oxidasc inhibitors. Yohimbinc
indiiced lethality test /reveals on adrenergic component of pharmacological activity of

midepressants and is'sensifive to detect MAOQ inhibitors. wicyclic anudepressants, notadrenaline

(NA), and selective serotonin reuptoke inhibitors (Malick. 1983). The present study showed that

the exyact did not, potentiote yohimbine induced lcthality at all doses thus precluding

: ' tidepressant action
Uholvement of the central adtcnergic mechanism 10 its an P

Studies have shown that reserpine can deplete amine stores and ireversibly inhibit the vesiculas

gol i This reduced [evel of monoamines in the brain has been implicited (o be
ke of monoamines.
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underting factor i

‘quchas diarthoea, Ptosis and hypothermia are observed and these have
i . \J
f reserpine as signs of i -

I'.'cgl'«l 0 P o \8ns .° depression (Bourin e ., 1983). These syndromes have been
whibited or 1evetsed by major classes of antidepressant deugs. 1n this study, like imipramine
onificant fevetsal of diafhoe .

sipuft - i ! 8 by the exuact ot all four dose Jevels used was noticed and thus
indicating ils antidepiessant property.

Pentclenetetrazole induced convulsion Icpresents a valid model foy human genemlized
' myucionic and also absence seizures. The PT2 assay has been used primanly to cvaluate

! antiepileptic drugs. It exerts its convulsive effect by inhibiting.activily of gamma amino butyrnic

'ru:id (GABA) at GABAA receptors (De Sarro et al., 1999)Enhancement and inhibition of
" sawotransmission of GABAncrgic system will aitcnuate ‘@nd-enhance comvulsion respeciively
(Gale, 1992; \.\'csmorlnnd ctal., 1994). Anticonvulsanyactivity of a novel compound is not only
measured by its ability lo prevent convulsions but also to/delay onset of seizures or to reduce
death rate and/or 1o decrease frequency of the cpisodes (Kendall et al.. 1981). Compounds whose

ctions arc just to delay onsel of seizures or reduce Irequency of the cpisodes in expenmental

smumals have been shown o arrest the spread of scizures in epileptic brains (Corda et al., 1982).
~ Albough O subscopioidea did not prevent-diath, bul signilicant delay in the onsct of scizages
. ad latency 1o deatb scen in mice treated with the highest dose portends its anti-scizure potcntial

Jbis action may be due Lo activation of GABAnergic ncuroiransmission. This mild

mticonvulsant aclivily may justify,the decision of the natives lo combine it with other leaves in

managing convulsion (Adjanchoun, et al, 1986). Phenobarbitone antogonism on the

pentelencietrazolc-ind uced convulsions is attibuted to its ability 1o enhance GABA mediated
whibition in the brain (Rang-et aly; 2005)

Glycine is an amino aéid’ which acts as an inhibitory neurotzansmitter in the central nervous
Sysicm, the ithibition o f.which ltas been implicated in convulsions. SN chnine, a potent spinal
©01d convulsani. indUccs scizure by blocking glycine recepiors selectively and antagonizing its

: p—— :
tahibitory spinal reflexes 10 provoke excitatory response in the cenuial nervous system (Sayin ¢

8, 1993). In-this study, the extract did the altcr onsel of seizuic and latewcy' to death thus

precluding its inicraction with glycine inhibitory Pricn
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nderling factor in the pnlhOph)'siology of depression, In (
has diatrthoca, ptosis and hypothennia are observed and (

effect Of Teserpine as signs of depression (Bowrin et g

his paradigm. physiotogical effects
hese have been associated with the
-» 1983). These syndrames have been
Udnugs. In this study, like imipramine

ot all four dose levels used was noticed and thus

mbibited or reversed by major classes of antidepressan
significant reversal of diairhoea by the exiact
indicating its antidcpressant property.,

Pentelencletrazole induced convulsion rcprescnts a valid model for human genernlized

myoclonic and also sbsence seizures. The PTZ nssay has been used primarily o evaluaie
saticpileptic drugs. It exens its convulsive effect by inhibiting activily of gamma amino butyric
2ad (G_ABA) at GABAa reccplors (De Sario et al., 1999). Enhancement and inhibition of
aaogansnission of GABAncrgic system will attcnuate @nd-enhance comvulsion respectively
- (Gale, 1992, Wcsnnorlund etnl.. 1994), Anticonvulsant activily of o novel compound is not only
measured by its abilily to prevent convulsions but also to/delay onset of seizures or (o 1educe
death rate and/or lo decrease frequency of the episodes{Kendall et al.. 1981). Compounds whose

sctions are just to delay onsel of seizures or reduce frequency of the episodes in expenmental

aimais have been shown (o arrest the spread of seizures in epileptic brains (Corda et al., 1982).
~ Although O. subscopioidea did not prevent-death, but significant delay in the onset of scizures
| and latency 10 death seen in mice treated withthe highest dose portends its anti-seizurc potential

This action may be due (0 activation of GABAnergic neurotransmission. This mild

anticonvulsant activily may justify;the decision of the natives 1o combine it with other leaves in

maoaging convulsion (Adjanchoin, et al, 1986). Phenobasbitone antagonism on the

Pentelenetetrazole-induced corivulsions is atiributed to its ability to enhance GABA medialed

inhibition in the brain (Ronget o). 2005)

Glycine is an amino aéid/which agts gs an inhibitory neurotransmitter in the central nervous

$)stem, the inhibition of which las been implicated in convulstons Strychnine. a potent spinal

¢otd convulsant, induces scizure by blocking glycine ieceptors sclectively and antagonuizing its

| tem (Sayin et
inhibitory spinal reflexes lo ptOVOkc excilatloty responsc in the central nervous sysiem (Sayvn e

' ency (o desth thus
i, 1993). Inuthis Jstudy, the extract did the aller onset of seizurc and laency to de

precluding its intcraction with gly<ine ynhibilory system
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picrotoXin antagonizes GABA inhibitory sysiem by blocking GABA
A

. | I reccplors o induce
l@‘dlll‘d scizures. It produccs a sitong clonic/topic convulsions wih a high moralily rate ond

P‘ﬁv‘lﬁcam reduction in GABA content of brain

: . ot the onset of convulsion {Loscher and Frey,
1977; Abdul-Ghaai et al.. 1987). This antagonis

m on GABAergic system ligs been associated
With its POtential to cause closure of chloride cbannels linked to GABA 4 recepior (Rang ¢! al..

2005). Agcnts that reverse the closure of. or reopen this chloride channe)s will affect episode of
seinwe in this model. Failure of the extract 10 ajfect pictotoxin-induced seizures shows thal it
docs n01 affect chloride ion entiy at GABAA receplor sites. Phenobasbitone deloyed onset of

sction of convulsion and time of death thus suggesting intctaction with chloride ion channels
(Corda et al., 1982; Zetlcr. 1981),

$.1 CONCLUSION

Toe study shows that the ethanol leaf extract of O. subscorpioidea possesses bionctive prninciples
|
| that have sedativc, antinociceptive. antidepressant and anticonvulsant activilies. Its inhibitory

¢ffect on rraning and grooming may be due to involvement of noradrencrgic sysiem- The central

@echanisms involving the opioid sysiems may ‘be responsible for ils antinociceplive activily

Enhancement of GABAergic ncurotiansmission may be involved in the anliconvulsant activily
| of the extrnet. Also, this GABAcrgic mechanism may nccount for 11s eflect on pentobarbitone

iduced hypnosis in mice These findings thetefore established scientific basis for ts uses in the
manzgement 6f neurological disorder and pain.
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