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Migraine is a disabling headache disorder characterized by throbbing headache
and associated with various symptoms namely nausea, vomiting and heightened
sensitivity to touch and smell. Ficus deltoidea is an herbaceous plant used
traditionally in treating pain and headache. As phytomedicine produce alternative
therapeutic strategies for migraine pain, the aim of this study is to evaluate the
antimigraine properties of Ficus deltoidea (var Trengganuensis) aqueous extract
(FDA) and its possible mechanisms. In nonspecific antimigraine study, using
animal model of nociception, administration of FDA produced significant
antinociceptive effect in acetic acid-induced abdominal writhing test, early and
late phase of formalin test and in the hot plate test. In specific antimigraine study,
nitroglycerin (NTG)-induced migraine model was used. It is the most studied and
well accepted model in antimigraine drug testing. Preliminary tests were done
verifying and optimizing the use of this model. The effect of FDA was tested in
NTG-induced hyperalgesia using formalin and hot plate test. It was found that
FDA produced significant inhibition in both early and late phase of formalin test
and significant increase in respond latency in hot plate test. In addition, treatment
with FDA significantly reduced the NTG-induced c-fos expression in trigeminal
nucleus caudalis (TNC), a relay center in migraine. This study also explored the
mechanism of FDA through peripheral and central sensitization, and involvement
of serotonergic and dopaminergic pathways. The involvement of FDA in
peripheral sensitization was done using kainic acid-induced hyperalgesia in hot
plate test, showing significant increase in response latency in group receiving
FDA compared to control. In study of central sensitization, using NTG-induced
mechanical allodynia in von Frey test, FDA group produced significant
improvement in paw withdrawal threshold compared to control. Studies on
serotonergic and dopaminergic systems involvement was done by studying the
effect of FDA on 5-hydroxytryptophan(I-5-HTP)-induced serotonin syndrome and
apomorphine-induced climbing behavior. Results showed FDA significantly
inhibited |-5-HTP-induced serotonin syndrome and apomorphine-induced
climbing activity. In addition, FDA significantly inhibited NTG induced plasma



CGRP using ELISA. These findings suggested that FDA possessed antimigraine
activity through inhibition of peripheral and central sensitization with possibility
of involvement of dopaminergic and serotonergic mechanism and CGRP
inhibition.
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Migrain merupakan penyakit sakit kepala dicirikan oleh sakit kepala berdenyut
dan dikaitkan dengan pelbagai simtom seperti loya, muntah, dan peningkatan
tahap pemekaan terhadap deria bau dan sentuhan. Ficus deltoidea merupakan
tumbuhan herba yang digunakan secara tradisional untuk merawat kesakitan
dan sakit kepala. Oleh kerana fitoubatan digunakan sebagai strategi terapeutik
alternatif untuk sakit migrain, tujuan kajian ini adalah untuk mengkaji sifat anti-
migrain ekstrak aqueus Ficus deltoidea (var Trengganuensis) (FDA). Dalam
kajian ini, model migrain diaruh nitroglycerin (NTG) digunakan. lanya merupakan
model anti-migrain yang paling banyak digunakan dan diterima untuk ujian ubat-
ubatan. Dalam kajian ini, ujian awal telah dijalankan bagi mengesahkan
penggunaan model ini. NTG (10mg/kg, secara intraperitoneal (i.p.)) berupaya
secara signifikan mengaruh hiperalgesia dan ekspresi c-fos di nukleus trigeminal
kaudalis (TNC), iaitu pusat geganti dalam migrain. Aktiviti anti-migrain FDA telah
dikaji untuk kesan khusus dan tidak khusus. Dalam kajian kesan tidak khusus
anti-migrain, pemberian FDA (50, 100, dan 200 mg/kg, i.p.) menghasilkan kesan
anti-nosiseptif signifikan di dalam ujian penggeliutan abdomen diaruh asid asetik
dan fasa lewat ujian formalin. Dalam fasa awal ujian formalin dan ujian plet
panas, FDA menghasilkan kesan anti-nosiseptif signifikan berbanding kumpulan
kawalan. Dalam kajian spesifik anti-migrain, kesan FDA diuji dalam hiperalgesia
diaruh NTG menggunakan ujian formalin. FDA menghasilkan perencatan
signifikan dalam fasa awal dan lewat. Dalam hiperalgesia diaruh NTG
menggunakan ujian plet panas, pemberian FDA (memanjangkan tempoh
pendaman secara signifikan terhadap rangsangan haba. Tambahan, pemberian
FDA mengurangkan ekspresi c-fos diaruh NTG dalam TNC secara signifikan.
Kajian ini juga menyelidik penglibatan FDA melalui pemekaan pusat dan periferi
dan mekanisme terlibat, serta penglibatan laluan serotonergik dan
dopaminergik. Penglibatan FDA dalam pemekaan periferi diuji menggunakan
hiperalgesia diaruh asid kainic dalam ujian plet panas, menujukkan
pemanjangan tempoh pendaman secara signifikan dalam kumpulan yang
menerima FDA berbanding kumpulan kawalan. Dalam kajian pemekaan pusat,



menggunakan ‘allodynia’ mekanikal diaruh NTG dalam ujian von Frey, kumpulan
menerima FDA menghasilkan pembaikan yang signifikan dalam nilai ambang
penarikan tapak kaki berbanding kumpulan kawalan. Kajian ke atas penglibatan
sistem serotonergik dan dopaminergik dilakukan dengan mengkaji kesan FDA
ke atas sindrom serotonin diaruh 5-hydroxytryptophan dan kelakuan memanjat
diaruh apomorfin. Keputusan menunjukkan FDA merencat secara signifikan
aktiviti memanjat diaruh apomorfin dan sindrom serotonin diaruh 5-
hydroxytryptophan. Tambahan pula, FDA telah secara signifikan merencat kadar
CGRP plasma diaruh NTG yang dikaji menggunakan sistem ELISA. Dapatan ini
mencadangkan FDA memiliki aktiviti anti-migrain melalui perencatan pusat dan
periferi serta kemungkinan penglibatan mekanisme serotonergik, dopaminergik
dan perencatan CGRP.
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CHAPTER 1

INTRODUCTION

11 Background of Study

Migraine is defined as disorder of neurological system that is manifests by a
unilateral headache, associated with various symptoms namely heightened
sensitivity to light (photophobia), sound (phonophobia) and touch (allodynia)
(Olesen, 2018). An attack of migraine may begin way before the onset of
headache, termed as premonitory phase (Giffin et al., 2003), where migraineurs
reported to experience autonomic, affective, and cognitive symptoms (e.g.
yawning, nausea and reduced concentration). The attacks can be preceded by
aura, termed as migraine aura; or migraine without aura. Migraine with aura was
reported in about 30.3% of migraineurs, by which there are changes in cortical
excitability that occurred just before the headache phase (Rasmussen et al.,
1992). As the headache subsided, migraineurs reported to have tiredness and
weakness, termed as postdrome phase (Giffin et al., 2016). The various
symptoms present in all phases of migraine suggest the complexity of migraine
pathophysiology involving multiple brain area (Borsook et al., 2012). Despite so,
there is no known cause of migraine that is uniform for all patients. Although
there are several theories on pathogenesis of migraine developed along the
years, however, none of these hypotheses able to explain all occurring clinical
symptoms in a migraineurs.

Headache disorders, including migraine, are among the most prevalent
disorders worldwide (Stovner et al., 2007). In 2016, approximately one billion of
individuals was estimated to have migraine, making it one of the most prevalent
medical disorders (Stovner et al., 2018). Migraineurs suffered loss of work time
and significant reduction in daily activity, making it the sixth highest cause of
disability worldwide (Vos et al., 2015). The disability caused will not just burden
the patient themselves, but also their families, friends, employers and society.
Pharmacological management of migraine is divided into prophylactic and acute
abortive medications. An abortive medication is taken when the attack arises to
treat the symptoms. It can be divided into non-specific antipain medication such
as a nonsteroidal anti-inflammatory drug (NSAID) and opioid; and specific
antimigraine medication such as triptans and ergot derivatives. Most of available
drugs can only provide temporary alleviation of symptoms, but do not resolve the
underlying problem.

The relationship between mankind and plants proven to exists along the
development of human themselves (Petrovska, 2012). Human initially consumed
plants in their diet and along the way, discovered its medicinal properties. The
oldest written evidence on usage of medicinal plant was found from 5000 BC,
written on Sumerian clay plate in Nippur (Santic et al., 2017). The application of
plants by human as medicine can be defined as ethnomedicine or ethnobotanic
medicine (Farnsworth, 1994). The applications are known to be advantageous,
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particularly as medicine based on its long-term use by humans. It was estimated
that there are about 250,000 plant species on this planet, by which less than
10% screened for possible biological activity. Among these, approximately 15%
of it evaluated for its phytochemical activity (Verpoorte, 2000). The reason being
is due to matter of approach to find leads in evaluating a particular plants species
in comparison to another species (Fabricant et al., 2001). Based on a survey
done in Traditional Medicine Centers under WHO supervision, it was found that
80% of a total of 122 pure compounds derived from plants used for its related
ethnomedical purposes (Farnsworth et al., 1985).

Malaysia is one of the tropical rainforest countries known for its rich abundance
of traditional medicine and herbal plants. Ficus deltoidea is one of such plants
that is widely used in in Malaysia to treat wound, sores, toothaches and
headache (Sulaiman et al., 2008). Locally, it is known as ‘mas cotek’, ‘telinga
beruk’ or ‘serapat angin’. Studies has been done to confirm the application of
this herb as anti-inflammatory (Abdullah, Hussain, Ismail, et al., 2009),
antidiabetic (Adam et al., 2010), antiulcerogenic (Fatimah et al., 2009) and
antioxidant (Omar et al., 2011) remedies.

1.2 Problem Statement

Worldwide, migraine was ranked 6™ in causes of years lived with disability (YLD).
The burden caused by migraine does not just affect its sufferers alone, but also
resulted in significant negative impacts on their surroundings, including family
and friends, as well as the society. An attack of migraine can also be very severe
that its sufferers will have a fear of the next attack. It was reported that
depression and anxiety disorders is more common in migraineurs as compared
to healthy individuals (Swanson et al., 2013). Despite its marked prevalence and
significant burden, the treatment option for migraine is still limited. Between 1990
and 2016, there was an increase in YLD in concomitant to population growth
worldwide. However, the age standardized YLD rates for headache remain
unchanged. This suggest a persistent cause of headache, ineffective
improvement of headache treatments or its poor availability of the treatment
worldwide (Organization, 2011). Furthermore, despite the options in
pharmacological approach in treating migraine, 35% of patients were considered
as nonresponders to current therapies (Lipton et al., 1999). As for the
responders, current medications are still limited due to its side effects and
contraindication in certain comorbidities. Therefore, this study is to evaluate
antimigraine activity of Ficus deltoidea var Trengganuensis as an alternative
therapy for migraineurs, by which has also been commonly used by old folks in
managing pain including headache, and its possible mechanisms.



1.3 Significance of the study

The output from this study will provide a new approach in managing pain,
specifically migraine, conforming the folkloric use of Ficus deltoidea. Natural
product as an alternative medicine are generally safer for consumption and
cheaper compared to commercialized drug.

1.4 Hypothesis

The hypothesis of the study is that Ficus deltoidea var Trengganuensis possess
antimigraine activity in nitroglycerin-induced animal model of migraine. Ficus
deltoidea is hypothesized to act through peripheral and central sensitization of
nervous system with the involvement in serotonergic and dopaminergic
pathways.

1.5 Objectives

General objective of the study is to evaluate the antimigraine property of Ficus
deltoidea var Trengganuensis aqueous extract and its possible mechanism
underlying its activity.

The specific objectives are:

1. To evaluate the endpoints in nitroglycerin-induced animal model of
migraine; nitroglycerin-induced hyperalgesia and c-fos expression

2. To investigate the non-specific antimigraine activity of FDA through
animal model of nociception, and specific antimigraine and specific
antimigraine activity through nitroglycerin-induced animal model of
migraine.

3. To investigate the involvement of Ficus deltoidea aqueous extract in
peripheral through kainic acid induced hyperalgesia and central
sensitization through nitroglycerin-induced allodynia

4. To investigate the involvement of Ficus deltoidea agueous extract in |-5-
HTP-induced serotonin syndrome and apomorphine-induced climbing
activity, and in CGRP expression induced by nitroglycerin.

To achieve the objectives, this study is divided into three phases; Phase | —
concentrated on optimization of animal model of migraine; Phase Il — evaluation
of antimigraine activity of ficus deltoidea extract which was divided into specific
and non-specific antimigraine activity; Phase Il — elucidation of mechanism on
antimigraine activity (Refer Figure 1.1).
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