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Grey Matter Focal Subcortical Heterothopia-A
Case Report

Mihaela Lungu

Abstract- The article presents the case of a 40-year old patient,
diagnosed with partial epileptic seizures since he was one
year old. He also presented a psychomotor delay and spastic
left palsy. For a long time, the diagnosis was infant
encephalopathy. In 2014, during an MRI investigation, a large,
right-side, pseudo-tumoral, temporo-parietal heterothopia was
found. This heterothopia also presented a posterior agenesis
of the corpus callosum. The grey matter focal heterothopia
explained the cause of the epileptic seizures.

Keywords: heterothopia, seizures, cognitive impairment.

[. INTRODUCTION

he grey matter heterothopia (GMH) is a brain
malformation caused by abnormal neuronal

migration. This impairment of neuronal migration
takes place during the third to fifth month of gestation.

In these cases, a subset of neurons fails to
migrate from the vicinity of the ventricle into the
developing cerebral cortex. So, they form nodules that
line the ventricular surface: “normal neurons in abnormal
locations”. The neurons fail to climb to the end of their
ladder correctly and are permanently situated in the
wrong location.

Classically, GMH is a X-linked dominant
disorder, more frequent in females. The patients present
intelligence varying from normal to borderline mental
retardation. Other related pathology include epilepsy,
cardiovascular defects or coagulopathy. This disorder is
usually associated with premature lethality in males, who
have a high risk of aortic pathology.

Periventricular  heterothopias is related to
chromosome 5. Its incidence is unknown. It is caused
by mutations in ARFGEF2 and FLNA genes. The FLNA
gene provides instructions for producing the protein
filaminin-A, which helps building the network of protein
filaments-cytoskeleton, that gives structure to cells and
allows them to change shape and move ()

In GMH, results are impaired. FLNA protein
cannot perform this function, disrupting the normal
migration of neurons, during the development of the
brain. GMH is associated with mutations in the Filanin-A
gene (FLN1, FLNA, ABP-280), ARFCEF2 gene and, in
some individual cases, a chromosomal rearrangement
in 5P151. Syndactily and mental retardation are also
associated with N.H. (1)

GMH may also be caused by infection or trauma.

Author: Department of Neurology, Galati Emergency Hospital, Romania.
e-mails: mihaelalungu17@yahoo.com, micalungu@gmail.com

Macroscopically, GMH can be divided into:
1. Nodular heterothopias:

-subependymal heterothopias- most common
-subcortical heterothopias.

2. Diffuse heterothopias: band heterothopias (double
cortex heterothopias, X-linked lissencephaly),
laminar heterothopias, lissencephaly - types 1 and
2. (1)

a) Focal subcortical GMH (FSCGMH)

Clinical presentation: most commonly, patients present
epileptic seizures such as partial seizures, progressing
towards drug resistant epilepsy in the second decade of
life. Additionally there are also some associated
development delays  or mental retardation.
GMH are more frequent in patients with other congenital
central nervous system anomalies, such as the agenesis
of the corpus callosum, Chiari Il malformation and
pachygyria.

FSCGHM forms distinct nodules in the white
matter, in a specific area. Patients present fixed
neurologic deficits and develop partial epilepsy,
between the ages of 6 and 10.

Management of the patient presenting GMH is
based on symptomatic treatment, including antiepileptic
drugs and surgical therapy for cardiovascular defects
(most often persistence of Botallo’s duct and aortic
valvulopathy.)

II. CASE REPORT

This article aims to present a case of a 40 year
old male who was admitted to our clinic for recurrent
epileptic seizures, associated with cognitive impairment
and a spastic left palsy. The seizures started since when
he was 20 years old, with focal sensory and motor
seizures. The frequency of these episodes at the
beginning is unknown.

Subsequently, the frequency of the seizures
escalated to 6 episodes per week. Various antiepileptic
drugs were employed, consisting in levetiracetamum,
carbamazepinum, valproic acid, phenitoinum,
oxcarbazepinum. With this schedule, the patient still had
2-3 seizures per week.

© 2016 Global Journals Inc. (US)
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a) Clinical and paraclinical examinations

The personal and heredo-colateral history were
unremarkable. The neurological examination shows
bradylalia, bradipsychia, spastic left palsy - MRC of 3/5
and the pshychological examination shows a mild
cognitive impairment.

b) Interpretation of the cerebral MRI
The brain MRI using Gadolinium shows a
conglomerate of nodular grey matter, with bands of

No signal modifications are present within the

cerebral parenchyma. Ventricular system appears
normal in size. Arterial vascular paths from the base of
the scull present normal MRI flow.

© 2016 Global Journals Inc. (US)

white matter, alternately disposed, located in the right
parietal lobes, spanning from the ventricular walls to the
cortex surface. The nearby parietal and temporal
cortexes show an underdeveloped gyrus and
inadequate thickness.

The corpus callosum has posterior agenesis
and the lateral ventricle is imprinted.




There are no more modifications of the brain
tissue. The ventricular system is normal. The arteries
and dural venous sinuses appear normal.

Conclusion:  Giant right  sided
pseudotumoral heterothopia.

Treatment and evolution:

The current scheme contains the following
drugs: Levetiracetamum (2000 mg daily) and Carbama-
zepinum (800 mg daily).

The patient still has partial motor-sensorial
seizures, with a frequency of 2-3 episodes per week,
mainly during the day.

The psychological examination shows a mild
cognitive impairment.

The mental abilities have remained at the same
level since 2014, when he was first diagnosed.

temporo-parietal

[1I. CONCLUSIONS

The case presented in the article shows the fact
that the GMH has special clinical aspects- seizures,
cognitive impairment, focal neurological palsy, but

characteristic aspects of the cerebral MRI, which reveals
the cortical malformations.

The diagnosis was established after a long
period of time, only due to MRI examination.

The patient is still monitored in order to
determine the possible changes of treatment.

The case is isolated in the family.
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A Brief Overview of Epilepsy

Vikash Kumar Chaudhari ¢, Pushpendra Kumar °, Vijay Yadav ?, Devender Pathak ©
& Zeashan Hussain *

Absiract- Epilepsyis a group of neurological diseases
characterized by epileptic seizures. Epileptic seizures are
episodes that can vary from brief and nearly undetectable to
long periods of vigorous shaking. In epilepsy, seizures tend to
recur, and have no immediate underlying cause while seizures
that occur due to a specific cause are not deemed to
represent epilepsy. The cause of most cases of epilepsy is
unknown, although some people develop epilepsy as the
result of brain injury, stroke, brain tumors, and substance use
disorders.

Keywords: epilepsy, neurological disease, seizures.

[. INTRODUCTION

— pilepsy is very common disorder or a group
=== of neurological diseases, characterized by
e S€iZUrES[1,2] which take various forms and result
from episodic neuronal discharges, the forms of the
seizure depending on the part of the brain affected.
Epilepsy affects 0.5% of the population. Often there is
no recognizable case although it may develop after
brain damage, such as trauma, infection or tumor
growth or other kind of neurological disease, including
various inherited neurological syndromes. Epilepsy is
treated mainly with drug through brain surgery may be
used for several cases [3,4]. Current antiepileptic drugs
are effective in controlling seizures in about 70%  of
patients [5,6,7].

Fig. 1 : Brain
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Anticonvulsants act to prevent the spread of the
neuronal excitation by mechanisms that are not fully
understood, but which can be roughly divided in to
those which involve stabilizing effect on excitable cell
membranes, and those which involves enhanced
functional activity of neurotransmitters such as gamma
amino butyric acid (GABA), which then act to inhibit
spread of seizure activity by blocking synaptic
transmission at some point. Status epilepticus is
potentially fatal, and is a medical emergency requiring
swift and effective treatment to minimize the risk of brain
damage. [3,5]

The term epilepsy refers to a disorder of brain
function characterized by the periodic and unpredictable
occurrence of seizures. Seizures can be “nonepileptic.”
When evoked in a normal brain by treatments such as
electroshock or chemical consultants or “epileptic”
when occurring without evident provocation. [6,8]

Epilepsy is a chronic disorder of the Central
Nervous System (CNS) with a prevalence rate between
3 and 6 per thousand populations.

[I. TYPES OF EPILEPSIES [8,9]

Generalized Seizure:

a) Generalized tonic-clonic seizures (GTC, major
epilepsy, grand mal)

Commonest, lasts 1-2min. the usual sequence
is aura, cry and unconsciousness-tonic spasm of all
body muscles clonic- jerking followed by prolonged
sleep and depression of all CNS functions.

b) Absence seizures (Minor epilepsy, Petit mal)

Prevalent in children, lasts about 2 min.
Momentary loss of consciousness, patient apparently
freezes, stares in one direction, no muscular component
or little bilateral jerking. EEG shows characteristic 3
cycle per second spike and wave pattern.

c) Atonic seizures (A Kinetic epilepsy)
Unconsciousness with relaxation of all muscles
due to excessive inhibitory discharges. Patient may fall.

d) Myoclonic seizures
Shock-like momentary contraction of muscles of
a limb or whole body.

e) Infantile spasms (Hypsarrhythmia)

Seen in infants. Probably not form of epilepsy.
Intermittent muscle spasm and progressive mental
deterioration. Diffuse changes in the inter seizure EEG
are noted.

© 2016 Global Journals Inc. (US)
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I11. PARTIAL SEIZURES

a) Simple partial seizures (SPS, Cortical focal epilepsy)

Last 2-1min. often secondary. Convulsions are
confined to a group of muscles or localized sensory
disturbance depending on the area of cortex involved in
the seizure, without loss of consciousness.

b) Complex partial seizures (CPS, Temporal lobe
epilepsy, Psychomotor)

Attacks of bizarre and confused behavior and
purposeless movements, emotional changes lasting 1-2
min along with impairment of consciousness. An aura
often proceeds. The seizure focus is located in the
temporal lobe.

c) Simple partial or complex partial seizures secondarily

generalized
The partial seizure occurs first and evolves in to
generalized tonic-clonic  seizures with loss  of

consciousness.

[V. GENERAL MECHANISM OF ACTION OF
ANTISEIZURE DRUGS
Order to bring normal balance between excitery

and inhibitory postsynaptic potential, antiseizure drugs
may use one or more of the following mechanisms.

a) Enhancement of GABA-mediated inhibition

The drug may act directly on the GABA-
receptor-chloride channel complex (e.g.,
benzodiazepines, barbiturates) and inhibit the
metabolism of GABA (e.g., vigabatrin, valproate) or
increase the release of GABA (e.g., gabapentin).This
mechanism provides protection against generalized and
focal seizures.

b) Suppression of rapid repetitive firing

This mechanism of action of antiseizure drugs
(Phenytoin, carbamazepine, valproate and lamotrigine).
Involves the prolongation and the closing of inactivation
gate of Na+ channels, thus reducing the ability of
neurons to fire at high frequencies.This mechanism
provides protections against maximal electric shock in
animals and focal seizures in humans.

c) Reduction of current through T-type Ca++ channels

A low threshold Ca+ + current (T- type) governs
oscillatory response in thalamic neurons. Reduction of
this current by antiseizure drugs (e.g, ethosuximide,
dimethadione and valproate) explains the mechanism of
action against absence seizures.
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Fig. 2 : Ca++channels

d) Reduction of excitatory glutaminergic neurotrans-
mission

Some antiseizure drugs (e.g., Phenobarbital,
topiramate) block the AMPA receptor and some
(Felbamate, remacemide, an investigational drug) block
NMDA receptors. The understanding of these basic
mechanisms has resulted in the development of many
new antiseizure drugs.

V. DIAGONOSIS [10,11]

a) The electroencephalogram (EEG)

The EEG is central to the diagnosis of epilepsy.
To record the brain's electrical rhythms, a number of
electrodes (usually 22) are placed against the scalp,
arranged in a fixed pattern. They may be held in place
by a rubber cap device, or, if longer recordings are
required, they can be secured by an adhesive chemical

© 2016 Global Journals Inc. (US)

(collodion) the modermn EEG machine now allows the
recording of information from all leads simultaneously.
The brain's rhythms can be traced out on folding chart
paper, or recorded on videotape. Routinely, brain
rhythms are recorded for about 30 minutes.
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b) CT Scanning

Computerized Tomography (CT) is a procedure
which allows the radiologist to study images of the
brain, as if the brain could be "sliced". In this way, the
brain can be examined to exclude tumors, strokes and
other localized abnormalities which may have given rise
to seizures.

c) MRI Scanning

Introduced in the 1980s, MRI (magnetic
resonance imaging) uses a strong magnet instead of x-
rays to take pictures of the brain. It is one of the best
and most precise mechanisms for examining the brain,

- EEG

so it is extremely common for doctors to use MRI for
diagnosis in epilepsy. It allows them to look at nerve
tissue, the flow of blood and spinal fluid and any tumors
or other localized changes or injuries.

d) Scanning with Radioisotopes

It is here that radioisotope scanning comes into
its own. For this purpose, two types of scanning may be
used:

e SPECT (Single Photon Emission Tomography)
e PET (Positron Emission Tomography)

Fig. 4 : MRI Scanning

VI. GENERAL CAUSES OF EPILEPSY

The causes of epilepsy are summarized in three
general etiological groups.

The first one is the threshold, which determines
the susceptibility of individual brains to generate
seizures in response to epileptogenic perturbations. This
will determine what is called PRIMARY or IDIOPATHIC
epilepsy, when it is not the result of some other brain
abnormality. They are usually benign and often remit
spontaneously or after uninterrupted pharmacological
treatment with antiepileptic drugs (AED). The duration

between onset and remission can vary from 2 to 12
years.

The second group is related to a specific
epileptogenic abnormality, which could be an acquired
lesion of the brain, congenital malformations of the brain
or genetic disorders other than epilepsy. These
SECONDARY or SYMPTOMATIC epilepsies are very
common in developing countries, where they are
responsible for the difference in terms of prevalence and
prognosis. Risk factors are dominated by poor perinatal
care, head trauma, and intracranial infection, including
parasitic infestations (such as neurocysticercosis,
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neuromalaria), and these are far more common than in
industrialised countries. Their control requires, in
addition to AED, specific care of the aetiology (medical
and/or neurosurgical).

The third group is represented by epileptic
disorders that are probably symptomatic, but the
causes have not been identified with existing diagnostic
means, and therefore they are called CRYPTOGENIC

(which means hidden cause)with a high suspicion of a
genetic (but non identifiable) factor.

VII. TREATMENT[11,12]

The goal for individual patients is no seizures
and minimal side effects and the job of the physician is
to aid the patient to find the best balance between the
two during the prescribing of anticonvulsants.

Table 1 . Classification of anticonvulsant drugs

Category

Drugs

Use

Aldehyde

Paraldehyde

Status Epilepsy

Aromatic allylic alcohol

Stiripentol

Myoclonic epilepsy

Barbiturates

Phenobarbital,
Methylphenobarbital,
Barbexaclone

Status Epilepsy

Benzodiazepines

Clobazam,
Clonazepam,
Diazepam,
Midazolam,
Lorazepam

Status Epilepsy

Carbamates

Carbamazepine,
Oxcarbamazepine

Status Epilepsy

Fatty acids

Valproic acid,
Divalproex,
Progabide,
Tiagabine

Absence seizures

Fructose derivative

Topiramide

Pentylenetetrazol clonic seizures

GABA Analogue Gabapentine, Simple partial seizures
Pregabaline

Hydantoin Ethotoin, Simple and complex partial
Phenytoin, seizures
Mephentoin,

Fosphenytoin

Oxazolidinedione

Paramethadione,
Trimethadione,

Simple partial seizures

Ethadione
Pyrimidinediones Primidone Simple partial seizures
Succinimide Phensuccimide Absence seizures

Mesuccimide
Triazine Lamotrigine Generalised tonic-clonic seizures
Valproylamides Valpromide, Myoclonic and atonic seizures

Valnoctamide

Devices:

The vagus nerve stimulator (VNS) is a device
that sends electric impulses to the left vagus nerve in
the neck via a lead implanted under the skin. It was FDA
approved in 1997 as an adjunctive therapy for partial-
onset epilepsy.
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Table 2 : Acute side effects

Antiepileptic
drugs

Concentration dependent

Idiosyncratic Chronic side effects

Carbamazepine Diplopia Dizziness Drowsiness Nausea

Unsteadiness Lethargy

Blood dyscrasias Rash

Hyponatremia

Ataxia Drowsiness Gl distress

Unsteadiness

Ethosuximides

Blood dyscrasias

Behaviour changes headache

Felbamate Anorexia Nausea Vomiting Insomnia Aplastic anaemia Acute Not established
hepatic failure

Lamotrigene Diplopia Rash Not established

Levetiracetam Sedation Dizziness Ataxia Nausea Not established Not established

Oxcarbazepine Sedation Rash Hyponatremia

Phenobarbitol Ataxia Hyperactivity Headache Sedation Blood dyscrasias Sedation Behavior change, Moodchange

Phenytoin Ataxia Nystagmus Dizziness Sedation | Blood dyscrasias Rash Cerebellar syndrome Hirsutism
Visual blurring

Primidone Nausea Sedation Unsteadiness Blood dyscrasias Rash Behaviour change Connective tissue

disorders

Tigabine Diziness Nervousness Depression Not established Not established

Valproic acid Gl upset Sedation Unsteadiness | Acute hepatic failure Polycystic ovary-like syndrome Alopecia
Thrombocytopenia Acute pancreatits

VIII. SURGICAL TREATMENT stimulates the vagus nerve at pre-set intervals and

Epilepsy surgery is an option for patients whose
seizures remain  resistant to treatment  with
anticonvulsant medications who also have symptomatic
localization-related epilepsy; a focal abnormality that
can be located and therefore removed. The goal for
these procedures is total control of epileptic seizures
although anticonvulsant medications may still be
required.

The most common surgeries are the resection
of lesions like tumors or arteriovenous malformations
which, in the process of treating the underlying lesion,
often result in control of epileptic seizures caused by
these lesions.

IX. OTHER TREATMENT

a) Ketogenic diet

A high fat, low carbohydrate diet developed in
the 1920s, largely forgotten with the advent of effective
anticonvulsants, and resurrected in the 1990s. The
mechanism of action is unknown. It is used mainly in the
treatment of children with severe, medically-intractable
epilepsies.

b) Electrical stimulation

Methods of anticonvulsant treatment with both
currently approved and investigational uses. A currently
approved device is vagus nerve stimulation (VNS).
Investigational  devices include the responsive
neurostimulation system and deep brain stimulation.

c) Vagus nerve stimulation (VNS)

The VNS (US manufacturer = Cyberonics)
consists of a computerized electrical device similar in
size, shape and implant location to a heart pacemaker
that connects to the vagus nerve in the neck. The device

intensities of current. Efficacy has been tested in
patients with localization-related epilepsies
demonstrating that 50% of patients experience a 50%
improvement in seizure rate.

Case series have demonstrated similar
efficacies in certain generalized epilepsies such as
Lennox-Gastaut syndrome. Although success rates are
not usually equal to that of epilepsy surgery, it is a
reasonable alternative when the patient is reluctant to
proceed with any required invasive monitoring, when
appropriate pre surgical evaluation fails to uncover the
location of epileptic foci, or when there are multiple
epileptic foci.

d) Responsive neurostimulator system (RNS)

(US manufacturer Neuropace) consists of a
computerized electrical device implanted in the skull
with electrodes implanted in presumed epileptic foci
within the brain. The brain electrodes send EEG signal
to the device which contains seizure-detection software.
When certain EEG seizure criteria are met, the device
delivers a small electrical charge to other electrodes
near the epileptic focus and disrupt the seizure. The
efficacy of the RNS is under current investigation with
the goal of FDA approval.

e) Deep brain stimulation (DBS)

(US manufacturer Medtronic) consists of a
computerized electrical device implanted in the chest in
a manner similar to the VNS, but electrical stimulation is
delivered to deep brain structures through depth
electrodes implanted through the skull. In epilepsy, the
electrode target is the anterior nucleus of the thalamus.
The efficacy of the DBS in localization-related epilepsies
is currently under investigation.
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Drug Treatment of Cerebral Vasospasm after
Subarachnoid Hemorrhage Following
Aneurysms

Yong-fei Liu *, Han-Cheng Qiu °, Juan Su ® & Wei-Jian Jiang ©

Abstract- Cerebral vasospasm (CVS) is a common and severe
complication of aneurysmal subarachnoid hemorrhage
(aSAH). Despite the improvement in treatment of aSAH, CVS
complicating aSAH has remained the main cause of death.
CVS begins most often on the third day after the ictal event
and reaches the maximum on the 5th-7th postictal days.
Several therapeutic modalities have been employed to prevent
or reverse CVS. The aim of this review is to emphatically
introduce some kind of pharmacological agent for vasospasm.
Keywords: cerebral  vasospasm, Subarachnoid
hemorrhage, aneurysms, drug treatment.

[. INTRODUCTION

Dosthemorrhagic cerebral vasospasm (PHCV) is a
major cause of death and permanent disability in

patients with aneurysmal subarachnoid
hemorrhage (aSAH), which may account for almost 50%
of the deaths among those surviving in the initial ictus!".
Despite the improvement in the treatment of aSAH with
reduced mortality by almost 50% over the last 20
years!? angiographic Cerebral vasospasm (CVS) is very
common, affecting up to 70% of aSAH patients, which
has a predictable time course: delayed onset between
day 3 and 5, maximal narrowing between day 5 and 14,
and then gradual resolution over week 2—4. Nearly half
of these patients, about 30% of all aSAH survivors, will
develop a delayed ischemic neurological deficit (DIND),
also called symptomatic CVS ™. The incidence of
symptomatic CVS varies between 17% and 48%°.
Although  endovascular devices and treatment
techniques are continuously developing, these minimally
invasive procedures still carry treatment-specific risks. At
present drug treatment is still the main therapeutic
choice, and this review mainly introduces the recent
development of drug treatment.
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[I. MATERIALS AND METHODS

An extensive literature search through the
PubMed, Embase and SciFinder database was
performed without language restrictions using the
following terms: (cerebral vasospasm) AND (aneurysm
subarachnoid hemorrhage) AND (drug OR medicine OR
pharmacon) AND (review OR animal experimental OR
clinical trial). At present, the most commom drugs for
preventing and treating cerebral vasospasm were
classified into the following drugs: calcium channel
blocker, fasudil, magnesium, statins, hormones,
phosphoiesterase inhabitor, endothelin-1 antagonists,
nitric oxide, heparin and fibrinolysis.

a) Calcium channel blocker (CCB)
i. Nimodipine

Nimodipine is a dihydropyridine agent that
blocks voltage-gated calcium channels and has a
dilatory effect on arterial smooth muscle. It is the only
FDA-approved agent for vasospasm with a half-life of
about 9 hours . Its beneficial effect on CVS derives
most likely from its neuroprotective properties compared
to arterial smooth muscle cell relaxation . Nimodipine
may achieve favorable results in angiographic response
and clinical outcomes as well as low complication rate.
In addition, nimodipine may reduce the risk of
secondary cerebral ischemia after aneurysmal
haemorrhage. Safety and effectiveness of nimodipine
was recently shown in a meta-analysis conducted in
2011, in which administration of nimodipine was
contributed to a significant prevention of CVS after
aneurysm rupture (p<0.00001) ©!,

Oral administration of 60mg nimodipine every 4
hours over a period of 21 consecutive days is
recommended by the current guidelines of the American
Stroke Association ' Some experts have proposed
the scheme of 30mg oral nimodipine every 2h is more
conducive to alleviate vasospasm, especially for the
patients with low blood pressure ', But its efficiency
and safety is needed to be evaluated. Intra-arterial (I1A)
nimodipine infusion is an effective and safe treatment for
symptomatic CVS 2™ |n 2009, one prospective
randomized clinical trial showed no difference in
ischemia prevention and prognosis improvement
between intravenous (IV) and oral administration of
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nimodipine ™. In 2011, Onal et al. ' performed an
experiment in rabbits to investigate the comparative
effects of nimodipine administrated by several
pathways, and their study showed that selective IA
administration of nimodipine and intrathecal injection
(IT) of nimodipine were better than IV and oral
administration for chronic vasospasm following SAH.

Recently a group of randomized controlled
experiments showed that topical administration of
nimodipine did not significantly improve cerebral blood
flow (CBF) following SAH '® These findings were not
consistent with our previous data which demonstrated
that the topical administration of nimodipine significantly
alleviated CVS following aSAH detected by transcranial
Doppler (TCD).

During the actual clinical practice, we have
used nimodipine as the treatment of aSAH, which was
common for vascular spasm. The unresolved issue is to
determine how nimodipine improves aSAH outcomes
and its mechanism of limiting delayed cerebral ischemia
(DCl). In the future more fundamental research is
needed to clarify the mechanism of nimodipine.

ii. Nicardipine

Nicardipine is a dihydropyridine agent that
selectively inhibits calcium ion inflow into the smooth
muscle, which is a potent antihypertensive drug. Due to
regional selectivity in cerebrovascular smooth muscle,
nicardipine has also been investigated in the treatment
of vasospasm following aSAH. However, earlier studies
showed that nicardipine may be associated with a poor
outcome and mortality in patients with CVS.

IA nicardipine is most commonly used in the
treatment of CVS after subarachnoid hemorrhage (SAH)
mode, which also brings various complications,
including pulmonary oedema, prolonged hypotension
and renal failure. Interestingly, given those
complications caused by nicardipine and the results of
many studies that nicardipine does not improve poor
outcomes of CVS, its use in clinical practice is
controversial. It should be cautious to use IA nicardipine
as the treatment of vasospasm, and physicians should
be ready to manage the potential severe adverse
effects.

In 2005, Hoh et all'”? revealed significant
improvement in TCD velocity studies (p<0.01) and
improved clinical outcomes in 42% of the patients four
days after IA nicardipine treatment, and no drug-related
complications were reported. A recent meta-analysis by
Huang et al. suggested that the risk of poor outcomes
(death, vegetative state, or dependency) was reduced
by nicardipine in patients after aneurysmal SAH"8. In
2011, a review of randomized controlled trials and meta-
analyses in the literature revealed that nimodipine
demonstrated benefit following aSAH, however, other
calcium channel blockers, including nicardipine, did not
provide unequivocal benefit®l,

© 2016 Global Journals Inc. (US)

Nicardipine is a second-generation dihydrop-
yridine-type CCB that was developed approximately 30
years ago. Therefore, nicardipine may act in
neuroprotection as a preventive factor of the CVS due to
its vasodilator property and a peculiar cerebrovascular
profile"®. However, considering individual differences of
the patients and hypotension complication, clinical
application of nicardipine is still limited. Therefore,
additional large Phase lll trials are required before this
therapeutic approach can be introduced into routine
use. Modification of the presented conclusion may be
justified after publication of the prospective multicentre
clinical trials.

iii. Verapamil

Like nimodipine, the CCB verapamil also blocks
voltage-gated calcium inflow into the smooth muscle
cells of the artery. However, verapamil has been used to
treat coronary vasospasm in a long time according to
the literatures. lts use in the treatment of refractory
coronary spasm is safe and effective, which is also
advantageous in availability and low pricel’® 2%, Alana et
al.?" prospectively studied the subjects with vasospasm
scheduled for cerebral angiography with possible 1A
injection of verapamil, and their results refuted earlier
reports that suggested IA verapamil was not associated
with systemic hemodynamic effects. Mikeladze et al.??
reported a female case which had selective IA
administration of verapamil for the treatment of CVS
after severe subarachnoid parenchymal hemorrhage
due to the internal carotid artery bifurcation aneurysm,
and the result showed good clinical outcomes.

Although verapamil is a CCB, it is not selective
to cerebral vasculature. There is a controversy as to the
systemic hemodynamic effects of IA verapamil. Some
studies have indicated no effect of IA verapamil on
systemic blood pressure or heart rate ¥, In contrast,
Stuart et al. have demonstrated significant reduction in
mean arterial blood pressure several hours after 1A
injection of verapamil in their retrospective study [20].
Although IA administration of verapamil can theoretically
alleviate CVS, its clinical application is limited. Moreover,
duration of the pharmacological effects of IA verapamil
on the cerebral circulation remains unknown. More
research is required to evaluate its benefits in preventing
delayed ischemic neurological deficits (DINDs) following
SAH.

b) Fasudil

Fasudil hydrochloride is a Rho kinase inhibitor,
which has inhibitory effect on protein phosphorylation. It
has been reported that various protein kinases, such as
protein kinase C, light chain kinase and Rho-kinase,
may play a critical role in the signal transduction
pathway of CVS 4. Thereby fasudil is contributed to a
unique and effective anti-CVS effect without significantly
lowering blood pressure. Preoperatively prophylactic



use of anti-spasm drugs significantly reduces
intraoperative and postoperative complications .

Juan Liu et al. ¥ investigated the role of fasudil
in preventing CVS in extracranial carotid artery stenting.
They retrospectively analyzed 178 patients with unilateral
carotid angioplasty and stenting (CAS) who were given
IV fasudil hydrochloride during the perioperative period.
The results showed that local CVS was absent in 80.9 %
patients, asymptomatic vasospasm was observed in
17.4 % patients and symptomatic vasospasm in 1.7 %
patients via DSA imaging.

Shin-ichi Satoh et al.’” used canine and rat
model to verify validation effect of fasudil in the
treatment of vasospasm and proved the effectiveness. It
was suggested that hydroxyfasudil was contributed to
the potency of fasudil to prevent CVS and
hyperviscosity, and the potential utility of hydroxyfasudil
as a therapeutic agent for patients with SAH was also
suggested. However, Naraoka M et al.”® employed the
double-hemorrhage rabbit model to investigate whether
the combination treatment, consisting of pitavastatin as
an inhibitor of RhoA and fasudil as an inhibitor of Rho-
kinase, prevented CVS. And the results showed the
cross-sectional area of basilar artery were significantly
increased only by the combination treatment, and the
separate use of fasudil or pitavastatin had no significant
effect.

Liu Guang Jian et al. ¥ conducted a systematic
assessment and meta-analysis on fasudil, which
demonstrated that occurrence of CVS and cerebral
infarction was greatly reduced by fasudil in SAH
patients, and clinical outcomes of the patients (as
assessed by the Glasgow QOutcome Scale) were
significantly improved. Due to the limited number of
samples and trials, the conclusion still requires further
verification by large randomized controlled clinical trials.

c) Magnesium

Magnesium sulfate is first used in pre-eclamptic
pregnant women to reduce uterine smooth muscle
contractions. It is a noncompetitive calcium antagonist
with  several important vascular and potentially
neuroprotective effects %, Magnesium has the effect of
vasodilatation by blocking the voltage-dependent
calcium channel and decreasing glutamate release as
well as the entry of calcium into the cell BY. In addition,
magnesium also attenuates the effect of various potent
vasoconstrictors, such as endothelin 1, and blocks the
formation of reactive oxygen species 2.

These potential effects of magnesium on
vasodilation and consequent neuroprotection have
driven some investigators to study the role of
magnesium in preventing CVS and DCI after SAH.
Maintenance of a normal magnesium level s
reasonable, but the use of a continuous magnesium
infusion does not seem to be supported by the evidence
[33]. A trial published showed a trend toward an

increase in percentage of patients attaining favorable
neurological outcomes in the magnesium sulfate
group B4, However, in 2013, one meta-analysis showed
that magnesium did not increase the probability of good
neurologic outcomes (risk ratio [RR], 1.02; 95%
confidence interval [Cl], 0.97-1.07; P = .49; 12 trials, n
= 2345) or decrease the risks of cerebral infarction [35].
Another randomized controlled trial showed that the
patients with a higher serum magnesium concentration
had a reduced incidence of vasospasm indicated by
angiography, but it was not statistically significant [36].
In 2015, a randomized controlled ftrial revealed
continuous cisternal irrigation with magnesium sulfate
solution from Day 4 to Day 14 significantly inhibited CV
in patients with aSAH, however, no improvement was
found in reducing the incidence of DCI and functional
outcomes ¥,

The effect of magnesium sulfate in the
treatment of aASH is not definite. Early studies have
shown that magnesium sulfate is contributed to better
outcomes of aASH, but the recent studies demonstrate
that magnesium sulfate treatment has no significant
effect. Therefore, further research focusing on clinical
effect, dosage and side effects, etc., is required in the
future.

d) Statins

Statins were discovered in Japan by Kuroda
and Akira in 1971[38]. The initial aim was to isolate
microbial metabolites capable of inhibiting 3-hydroxy-3-
methylglutaryl coenzyme A (HMG-CoA) reductase, the
main enzyme responsible for the synthesis of
cholesterol. Later, some authors found statins had not
only cholesterol-lowering effects but also some
pleiotropic effects (eg., downregulation of inflammation,
upregulation of endothelial and nitric oxide synthesis)
B9, Statins are HMG-CoA reductase inhibitors, which
seem to have an important role in vasospasm
prevention. The proposed mechanism of the action of
statins involves induction of NO pathway and dilation of
cerebral vessels, thereby leading to improved cerebral
blood flow!*?,

In 2005, two small randomized placebo-
controlled studies with a total of 119 patients who
received either pravastatin or simvastatin showed a
reduction of cerebral artery narrowing, less delayed
cerebral ischaemic events and an improvement in
functional patient outcomes. DINDs were significantly
reduced in patients treated with simvastatin. Although
many studies have shown that early statins treatment is
effective for CVS, its wide use in clinical practice is
controversial. In 2010, a randomized, double-blind,
placebo-controlled pilot study of simvastatin and a
systematic review revealed no significantly beneficial
effect of statins in patients with aSAH*". In 2013,
another trial showed that simvastatin had benefit in
reduction of clinical vasospasm and mortality as well as
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improvement of functional outcomes, but it was not
statistically significant®?. Recently, meta-analyses for
patients with SAH show no benefits of statins-use to
reduce the incidence of vasospasm, which was quite
different from the results of previous meta-analysis 44,
However, whether statin therapy after subarachnoid
hemorrhage vasospasm is effective or not remains to be

confirmed.

e) Hormones

i. Erythropoietin (EPO)

EPO is a 165-amino acid sialoglycoprotein.
There are few studies on EPO treatment in aSAH, and
most aim at anemia treatment after SAH. Early animal
studies and in-vitro experiments have suggested that
EPO has a neuroprotective role in cerebral ischaemia
[45]

A growing body of evidence has been
accumulated regarding the employment of EPO in the
management of CVS. However, the mechanism of EPO
action to decrease occurrence of vasospasm remains
poorly understood. Several different mechanisms such
as inflammation limitation, apoptosis inhibition, oxidative
damage limitation, and neurogenesis upregulation have

been postulated to explain EPO’s neuroprotective action
[46,47)

In 2010, one review revealed that the use of
EPO may not necessarily reduce the incidence of
vasospasm after SAH, but it may reduce the severity
and its eventual outcome [46]. In 2013, a randomized
controlled animal study suggested that timely EPO
application in SAH was sufficient to prevent delayed
proximal CVS, but the doses were insufficient to improve
microcirculation or show directly neuroprotective effect
(48]

EPO treatment in CVS after SAH still stays in the
animal experiment level, and a large number of
prospective clinical studies are lack. Although the
number of patients investigated is smaller, this treatment
approach may be a promising option in the acute phase
of aSAH.

ii. Estrogen

Estrogen, specifically  17B-estradiol  (E2),
possesses powerful vasodilatory, anti-inflammatory, and
neuroprotective properties. Though its current use
remains limited to in-vivo animal models of experimental
SAH, E2 has potential therapeutic implications for
ameliorating the DINDs which follow aneurysmal SAH
U9 Derived from cholesterol, E2 is a powerful
vasodilator with the potential to prevent or reverse the
vasoconstriction  which  occurs in  CVS. Some
experiments have shown that estrogen promotes
vasodilatation by three mechanisms: (1) attenuating the
up-regulation of endothelin-1 receptors after SAH as
cited above % (2) inducing the up-regulation of L-type
calcium ion channels of smooth muscle cells; (3)
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decreasing SAH-induced inducible nitric oxide synthase
(INOS) expression, and normal endothelial nitric oxide
synthase (eNOS) expression B,

It is suggested that E2 may have
neuroprotective properties as follows (1) E2 decreases
expression of the critical proinflammatory cytokine,
tumor necrosis factora(TNFa), by reducing activity of c-
JunN-terminal  kinase (JNK) ©2: (2) E2 increases
expression of the antioxidant thioredoxin (Trx) in a
cGMP-dependent manner®. Trx decreases oxidation
damage and inhibits apoptosis; (3) Neuroglobin (Ngb)
is a protein which regulates neuronal oxygen
homeostasis by binding to oxygen with a higher affinity
than hemoglobin®. Recently, we found that, in
neurones, Ngb was pivotal for hormone-induced anti-
apoptotic effects against H202 toxicity, which may
protect brain tissue from oxidative inflammatory
injury[55], while E2 increased Ngb expression. (4) E2
has been found to exert antiapoptotic effects through
upregulation of adenosine A2a receptor (A2aAR) and
extracellular signal-regulated kinases 1 and 2 (ERK1/2)
expression[56]. (5) The current in vivo evidence
presented by Kao et al. ® implicates Akt signaling
pathway in E2-mediated neuroprotection.

Estrogen possesses powerful vasodilatory, anti-
infammatory, and neuroprotective properties, but its
current use in CVS remains limited to animal models of
experimental SAH. E2 has been successfully used in
clinical treatment of CVS and DCI following SAH, but a
lot of clinical studies are also required to provide robust
evidence!*,

) Phosphodiesterase Inhibitors

i. Milrinone

Milrinone is a phosphodiesterase Il inhibitor
that affects cyclic adenosine monophosphate (CAMP)
pathways with both inotropic and vasodilatory effects. Its
first use in CVS after intracranial aneurysm rupture dated
back to 2001 ¥ |A milrinone is a safe and effective
treatment of CVS after aSAH. A study investigating the
effects of milrinone in 14 patients reported a significant
improvement of vasospasm assessed by angiographic
control (p<0.0001) ©9,

The specific mechanism of milrinone is unclear.
Many authors agree it can improve cerebral
microcirculation, without changing cardiac output. Some
authors also propose milrinone acts through anti-
inflammatory pathway to alleviate CVS®. Saurabh et
al.® reported a patient with severe vasospasm who was
treated with continuous IA administration of nimodipine
combined with milrinone and excellent result was
achieved. Thus they proposed higher dose of these
drugs may be used to effectively control severe CVS.

Although it has been showed that continuous 1A
injection of milrinone, especially combined with other
drugs, is effective in relieving CVS, the side effect of
hypotension makes its clinical application very limited.



This risk is to thwart the favorable vasodilatory effect on
cerebral blood flow. More prospective studies are
needed to study which dose is safe and the most
effective to patients.

ii. Papaverine

Like milrinone, papaverine is a
phosphodiesterase inhibitor. The use of papaverine as a
vasodilator was instigated by the observation during
surgery that papaverine, when applied directly on the
arterial wall, relieved arterial vasospasm during
aneurysm surgery. For a long time, papaverine has
been widely employed in A vasodilator therapy
procedures. However, in the current clinical practice, it is
infrequently used given concerns about potential
neurotoxicity,  including transient or permanent
monocular blindness, mydriasis, transient hemiparesis,
seizures, gray matter necrosis, cardiac dysfunction,
respiratory arrest’®, increased intracranial pressure and
irreversible brain tissue damage!®. IV administration of
papaverine is not favorable for CVS because of its
vasodilatory effect on the peripheral vasculature and the
transient nature of its efficacy ©,

Complications of papaverine make its use in
clinical practice very limited. Since papaverine relieves
spasm more obviously, some surgeons still use it to
ease CVS during operation. Future clinical use of
papaverine to treat CVS, and what dose of papaverine
can maximize its effect with minimum complications still
need further research.

iii. Cilostazol

Cilostazol is an anti-platelet drug. It inhibits
phosphodiesterase activity of platelet and vascular
smooth muscle, thereby increasing its anti-platelet effect
and vasodilator effect of cAMP concentration. A
multicenter prospective, randomized, open-label blinded
end point trial demonstrated effectiveness in oral
administration of cilostazol in preventing cerebral
vasospasm with a low risk of severe adverse events
following aSAH . Niu et al.® conducted a systematic
review and meta-analysis on the treatment of aSAH
patients and found cilostazol significantly decreased the
rate of symptomatic CVS (p<<0.001), severe CVS (p =
0.007), CVS-related cerebral infarcts (p = 0.001), and
poor outcomes, defined as modified Rankin Scale score
of at least 3 at follow-up (p= 0.011). Based on this
meta-analysis, cilostazol appears to reduce CVS-related
morbidity following aSAH without affecting its mortality.

Cilostazol alleviates CVS, but the specific
mechanism is unclear. The effect is supported by
Shimamura et al.’s study [66] in which cilostazol is used
to prevent phenotypic transformation of smooth muscle
cells (SMC) along with requisite experimental evidence.

To conquer CVS in its complexity, it is
necessary to elucidate its general, underlying
mechanism. Additionally, studies with longer follow-up
and more detailed functional measurements are

required to determine the effect of cilostazol on
neurocognitive outcomes following aSAH.

g) Endothelin-1 Antagonists: Clazosentan

It is widely accepted that interaction between
ET-1 and NO is critical for maintaining adequate
cerebral vascular dilatation and sufficient cerebral blood
flow during Asah[67]. Clazosentan is one of the most
promising pharmacological agents employed for the
prevention or reversal of CVS. Animal studies have
demonstrated that clazosentan is a competitive
endothelin-1 receptor antagonist®. It is reported that
clazosentan prevents CVS and improves outcomes of
aSAH in a dose-dependent manner®?.

Two meta-analyses of randomized controlled
trials”® " examined whether clazosentan treatment after
aneurysmal SAH significantly reduced the incidence of
DINDs and DCI and improved outcomes. Both showed
that clazosentan treatment after aneurysmal SAH
significantly reduced the incidence of the vasospasm-
related DINDs and DCIl. However, subsequently a
randomized, double-blind, placebo-controlled study!?
claimed that clazosentan did not significantly decrease
mortality/vasospasm-related morbidity and increase
poor functional outcomes in patients with aneurysmal
SAH undergoing surgical clipping.

As the treatment of CVS after aSAH,
clazosentan is still controversial, and there is still a long
way to go for its wide use in clinical practice. Further
study is required to elucidate the dissociation between
vasospasm-related morbidity and outcomes.

h)  Nitric Oxide (NO)

NO is a key signaling molecule in the regulation
of cerebral blood flow. Reduced NO in blood and
cerebrospinal fluid is a possible mechanism underlying
CVS. Hemoglobin released following aneurysmal rupture
inhibits NO production by endothelial NO synthase and
decreases NO concentration for smooth muscle cells,
leading to vasoconstriction”. It has been shown that
the presence of hemoglobin and its degradation
products disrupt signaling between the vascular
endothelium and the underlying smooth muscular
layer[74]. It has been demonstrated that NO constitutes
a potent endogenous vasodilator, which directly acts on
vascular smooth cells, causing vascular relaxation . In
addition, NO also has neuroprotective function!®.

Earlier studies have demonstrated that
decrease of cerebrospinal fluid NO metabolites is
observed within 10 min after aSAH, which is associated
with vasoconstriction””. This is thought to be secondary
to destruction of nitric oxide synthase NOS function by
haemoglobin. Decreased NO bioavailability is also
caused by the reaction of cerebral NO and superoxide
anions to produce peroxynitrite (%),

Despite the controversies about NO dysfunction
after aSAH, animal evidence has indicated that
increasing cerebral NO levels either directly using
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inhaled NO or indirectly using NO donors has
neuroprotective effects. More prospective randomized
controlled experiments are required in the future, and
more in-depth research on the clinical application of NO
is necessary to provide a more reliable basis for its
clinical application.

i) Heparin

Heparin is a pleiotropic drug, which has many
effects on antagonizing molecular mechanisms of
secondary brain injury after aSAH, including endothelin
mediated vasoconstriction, the activity of free radicals
and antifibrotic effects. A recent study has revealed that
low-dose intravenous heparin infusion in patients with
aSAH may reduce occurrences of symptomatic
vasospasm and infarcts with high safety and efficacy "%
An double-blind, randomized comparison of enoxaparin
versus placebo has showed that enoxaparin may
reduce CVS and ischemia following SAH (Hunt Hess
grades -IIl) ®% However, more trials about dose and
safety assessment of heparin after aSAH will be needed
to reduce or prevent related complications and improve
outcomes.

J)  Fibrinolysis

The severity of CVS may be associated with the
volume and distribution of the subarachnoid clots.
Intraventricular fibrinolysis has been clinically tested to
faster clearance of subarachnoid clots since the early
1990s. Intracisternal administration of low-dose rt-PA for
the prevention of CVS after SAH has been demonstrated
safe and effective ¥, Recently, a randomized, open-
label phase Il study on concomitant low-frequency
head-motion therapy and intraventricular rt-PA has been
administrated in patients after surgical or endovascular
treatment for aSAH, with effective subarachnoid clot
reduction, despite a poor effect on radiographic
vasospasm, cerebral infarction, or neurological outcome
82 Though clearance of subarachnoid clots to prevent
CVS has been accepted, optimal administration and
dosage of fibrinolysis still need to be established.

[1I. RESULTS

At present, there are many CVS medications,
including calcium channel blockers, phosphodiesterase
inhibitors, endothelin antagonist-1, hormones, nitric
oxide preparation, etc. Administration is also various,
including oral, intra arterial injection, intravenous
injection, intrathecal injection, etc. However, oral
administration of nimodipine is still a valid approach for
the treatment of CVS, which is also the only FDA-
approved agent for treatment of vasospasm. During
clinical practice, clinicians rarely use a single drug, and
the combined use of two or more drugs is more
common.

© 2016 Global Journals Inc. (US)

[V. DisCussiON

CVS is a potentially devastating complication
that occurs in nearly half of patients who survive within
the first 24h after aSAH from a ruptured cerebral
aneurysm. Subsequent DCI and/or DINDs are
contributed to death of these patients. Early prevention
and/or treatment of CVS are very important. The
pathogenesis of CVS is a complex process, which is still
not very clear. Thus the treatment is relatively difficult. At
present, drug treatment is still the main therapeutic
choice to prevent or reverse CVS, especially oral
administration of nimodipine. Although endovascular
devices and treatment techniques are continuously
developing, these minimally invasive procedures still
carry treatment-specific risks. Transluminal balloon
angioplasty is probably a more durable intervention, and
posterior cerebral artery may also be amenable to
angioplasty. Angioplasty should be considered a
complementary choice to intraarterial vasodilator
therapy; angioplasty should be reserved for proximal
vessels and vasodilator therapy is more useful for distal
or diffuse disease. Although these I|A vasodilators
available may increase vessel diameter, there is still
lacking convincing evidence about improvement in
clinical outcomes of the patients.

V. CONCLUSION

Vasospasm still represents a challenging
problem after aSAH. Its pathogenesis is not clear,
although there have been many researches on the
treatment of CVS. There are abundant treatment
schemes, but only oral nimodipine is proved to be
effective. Several IA vasodilators are also available, but
they merely increase the diameter of blood vessels
without robust evidence of improving clinical outcomes
of the patients. This discrepancy may be explained by
the fact that vasospasm is not the sole factor
responsible for poor functional outcomes. More in-depth
study on the pathogenesis of CVS and targeted
research of the effective treatments are required, so as
to improve poor outcomes of the patients and reduce
the related mortality and morbidity of CVS.

List of abbreviations

CVS cerebral vasospasm

aSAH aneurysmal subarachnoid hemorrhage
PHCV posthemorrhagic cerebral vasospasm
DIND delayed ischemic neurological deficit

SAH  subarachnoid hemorrhage
CCB calcium channel blocker
A intra-arterial

v intravenous

T intrathecal injection

CBF cerebral blood flow
TCD transcranial Doppler
DCI  cerebral ischemia



CAS

carotid angioplasty and stenting

HMG-CoA 3-hydroxy-3-methylglutaryl coenzyme A

EPO Erythropoietin; iINOS: nitric oxide synthase
eNOS endothelial nitric oxide synthase

TNFa tumor necrosis factora

JNK c-JunN-terminal kinase

Trx thioredoxin

Ngb Neuroglobin

A2aAR A2a receptor

ERK1/2  extracellular signal-regulated kinases 1 and 2
cAMP cyclic adenosine monophosphate

NO Nitric Oxide
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Evaluation of Neurobehavioural and Cognitive
Changes Induced by Carbamazepine and/or
Phenytoin in Wistar Rats
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Absiract- The study was to evaluate the neurobehavioural and
cognitive changes in Wistar rats administered carbamazepine
(CBZ), phenytoin (PHE) and their combination. Forty,
apparently, healthy adult male Wistar rats weighing about 300
g were divided into four groups of 10 animals each. Group |
rats were administered distilled water at 10 mi/kg. CBZ, 20
mg/kg, PHE 100 mg/kg and CBZ+PHE, 20 mg/kg and 100
mg/kg respectively were administered to groups I, lll and IV,
per os. The regimens were given once daily for eight weeks,
the rats were monitored for neurobehavioural and cognitive
changes. The results showed that administration of CBZ,
CBZ+PHE and PHE decreased (P < 0.05) locomotion of the
treated rats. Rearing decreased (P < 0.05) in rats treated with
PHE. Cognition was not significantly affected by the
treatments. In conclusion, chronic administration of CBZ, PHE
and CBZ+PHE decreased locomotion, while PHE alone
decreased rearing in Wistar rats.

Keywords: cognitive function, carbamazepine, phenytoin,
locomotion, short-term memory, rearing.

[. INTRODUCTION

 pilepsy is a disorder of the brain, characterized by
=== an enduring predisposition to generate at least
b ONE - S€iZUre  (Fisher et al., 2005). The term
‘epilepsy’ is usually restricted to those cases with a
tendency for recurrent seizures (Nair, 2003). It has been
reported that patients with epilepsy are at substantial
risk of memory impairment, and results obtained from
animal  studies have demonstrated  impaired
hippocampal function as measured by spatial memory
in rodents subjected to seizures (Zhou et al., 2007).
Therefore, memory impairment is one of the
neurobehavioural ~ complications  associated  with
epilepsy (Ali et al., 2003).

It was reported that rather than being overtly
manifest, subtle changes in cognitive and psychomotor
functions do occur commonly with long-term
antiepileptic drug therapy, especially PHE sodium
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(Meador et al., 1991). However, recent findings indicate
that rats with focal onset of spontaneous seizures
respond to treatment following antiepileptic drug
administration; but like humans, the responses to
antiepileptic drugs can vary substantially between
animals (Nissinen and Pitkanen, 2007). Polytherapy in
epilepsy is a preferred treatment regimen in patients
with intractable seizures (Macdonald and Meldrum,
1995). Rational polypharmacy of antiepileptic drugs is
one of the treatment strategies for refractory epilepsy
(Sun et al., 2002). Antiepileptic drugs, particularly those
used in polytherapy, are the main causes of cognitive
impairment in epileptic patients (Bernadi and Barros,
2004). However, the effects of some of the drug
combinations on neurobehavioural and cognitive
changes have not been elucidated. Carbamazepine
(CBZ) is an anticonvulsant used to treat epilepsy and
mood disorders (Almgrem et al., 2008). It is
administered alone or in combination with other
medications to treat certain types of seizures in patients
with epilepsy (Porter and Meldrum, 2007). Its main
function is reduction of sustained repetitive firing in
neurones by blocking voltage-gated sodium channels
(Mathew et al., 2011). It also potentiates gamma-
aminobutyric acid (GABA) receptors (Granger et al.,
1995). Thus, CBZ exerts therapeutic effects via inhibition
of brain neuronal activities. The drug is widely used in
Nigeria for the treatment of seizure disorders and
trigeminal and other neuralgias (Shannon and Love,
2004). Phenytoin  sodium (PHE), a hydantoin
anticonvulsant, is one of the classical antiepileptic drugs
(KSerk et al., 1998) and its systemic administration
induces anticonvulsant effects in humans and
experimental animals (Rykaczewska-Czerwinska, 2007).
It is used widely in the treatment of generalized or partial
seizures, except absence seizures (Vijay et al., 2009). It
acts by blocking sodium channels and inhibits
persistent sodium currents in neurones, thus inhibiting
neuronal firing in the brain (Bryan and Waxman, 2005). It
has also been shown to protect against axonal
degeneration of spinal cord axons, and it improves
neurological outcome of experimental allergic
encephalomyelitis in mice (Luszcki, 2004).
Unfortunately, none of the new antiepileptic drugs is
superior in efficacy to the older drugs in terms of seizure
remission (Shannon and Love, 2005).

© 2016 Global Journals Inc. (US)

E Year 2016

(A)



E Year 2016

(A)

[I. OBJECTIVE

The objective of the present study was to
evaluate the effects of long-term administration of a
combination of CBZ and PHE on neurobehavioural and
cognitive changes in Wistar rats.

[1I. MATERIALS AND METHODS

a) Animals

For the present study, 40 adult male Albino rats
weighing between 144 and 300 g were used for the
experiment. The animals were obtained from the animal
house of the Department of Veterinary Pharmacology
and Toxicology, Ahmadu Bello University, Zaria and
were housed in rat cages. The animals were given
access to feed pellets made from growers’ mash (Grand
Cereals, Jos, Nigeria), maize bran and groundnut cake
in the ratio 4:2:1, with wheat flour serving as binder, and
water was provided ad libitum. The animals were
allowed to acclimatize for a period of two weeks before
the commencement of the experiment. The animals
were divided at random into four groups of 10 animals
each. Rats in groups I, Ill and IV were given CBZ (20
mg/kg), PHE (100 mg/kg) and CBZ+PHE (20 and 100
mg/kg separately), respectively. Rats in group | were
given distilled water at 10 ml/kg and served as the
untreated control. All treatments were administered
orally by gavage once daily for a period of eight weeks.
During this period, the rats were monitored for clinical
and neurobehavioural signs.

b) Anticonvulsant drugs

The anticonvulsant drugs used in this study
were CBZ tablets (Hovid Bhd, Malaysia) at 20 mg/kg
(Rajesh et al., 1991) and PHE capsules (Biomedicine,
Belgium) at 100 mg/kg (Vijay et al., 2009)

¢) Evaluation of locomotor activity

The effect of the regimens on locomotor activity
was evaluated weekly till the end of the experiment
using the open-field apparatus (Zhu et al., 2001). The
open-field apparatus was constructed using cardboard
box (50 x 50 x 46 cm high) with clear Plexiglas on the
floor. The floor of the box was divided into 25 equal
squares. The locomotor activity was assessed by
placing a rat in the box and allowing it to roam freely for
3 minutes to familiarize itself with the environment. The
number of squares crossed with all the paws during the
next 2 minutes was recorded. The arena was cleaned
first with soapy water, followed by 90% alcohol solution
to eliminate odours from the preceding animal.

d) Evaluation of rearing activity

Rearing activity was evaluated weekly till the
end of the experiment, using the open-field apparatus
(Zhu et al., 2001). Rearing was assessed by placing a
rat in the box and allowing it to roam freely for 3 minutes
to familiarize itself with environment. The number of

© 2016 Global Journals Inc. (US)

times an animal stood on its hind limb trying to peep out
of the box in the next 2 minutes was recorded. Soapy
water followed by 90% alcohol solution was used to
clean the arena.

e) Assessment of learning

This experiment was performed 48 hours prior
to the termination of the study. It was done using the
step-down inhibitory avoidance learning task as (Zhu et
al., 2001). The apparatus used was made of 40 x 25 x
25cm acrylic chamber, consisting of a floor made of
parallel 2 mm calibre stainless steel bars spaced 1 cm
apart. An electric shock was administered through the
floor bars. A 25cm high, 8cm by 25cm wooden platform
was placed at the extreme end of the chamber. Each
animal was placed gently on the platform; upon
stepping down, the rat received a single 80 volts foot-
shock. If the animal did not return to the platform, the
foot-shock was repeated every 5 seconds. A rat was
considered to have learned the avoidance task if it
remained on the platform for more than 2 minutes. The
number of foot-shocks applied before the animal
learned the avoidance task was recorded as an index of
learning acquisition.

) Assessment of short-term memory

Memory was also assessed using the step-
down inhibitory avoidance task (Zhu et al., 2001). The
apparatus used was the same as that described for
learning. Briefly, individual rats were again placed gently
on the platform 24 hours after performing the learning
task. The time during which the animal remained on the
platform was recorded as an index of memory retention.
Staying of the rat on the platform for 2 minutes was
counted as maximum memory retention (ceiling
response).

The research was carried out according to the
Ahmadu Bello University Animal Research Committee
and in accordance with the National Institutes of Health
Guide for Care and Use of Laboratory Animals
(Publication number 85-23), revised 1985, also
according to the Guidelines for the use of animals in
Neuroscience Research, 1992.

g) Statistical analysis

Values obtained were calculated as mean =
SEM and analysed using one-way analysis of variance
(ANOVA).The differences between the variant means
were separated using Tukey’s post-hoc test. GraphPad
prism version 4.0 for windows from GraphPad Software,
San Diego, Carlifonia, USA (www.graphpad.com) was
used for the analysis. Values of P < 0.05 were
considered significant.

IV. RESULTS

a) Effect of treatments on locomotion in Wistar rat
There were significant (P < 0.05) decreases in
the number of squares crossed by rats in the CBZ and



EVALUATION OF NEUROBEHAVIOURAL AND COGNITIVE CHANGES INDUCED BY CARBAMAZEPINE AND/OR PHENYTOIN IN
WISTAR RATS

CBZ+PHE groups. The number of squares crossed by no significant (P > 0.05) change in the number of
rats in the PHE group decreased significantly (P <  squares crossed by rats was obtained when the
0.01), when compared to that of the control group, and  treatment groups were compared (Figure 1).
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Figure 1 : Effect of repeated administrations of carbamazepine (CBZ) and/or phenytoin (PHE) on locomotion in
Wistar rats (n = 10)

*(P < 0.05), **(P < 0.01)

b) Effect of treatments on rearing activity in Wistar rats CBZ and CBZ+PHE groups when compared to control.
There was a significant (P < 0.05) decrease in  Likewise rearing did not change when the treatment

rearing in the PHE group when compared to the control  groups were compared. (Figure 2).

group. There was no significant (P > 0.05) change in the
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Figure 2 : Effect of repeated administrations of carbamazepine (CBZ) and/or phenytoin (PHE) on rearing activity in
Wistar rats (n = 10)
*P < 0.05)

c) Effect of treatments on learning ability in Wistar rats

There was no significant (P > 0.05) change in
the number of foot-shocks when the drug-treated
groups were compared to the control group. Similarly,
there was no significant (P > 0.05) change in the
number of foot-shocks applied in between the treatment
groups (Figure 3).
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Figure 3 : Effect of repeated administrations of carbamazepine (CBZ) and/or phenytoin (PHE) on learning ability in
Wistar rats (n = 10)

Values are not significantly different (P > 0.05)

d) Effect of treatments on short-term memory in Wistar
rats

There was no significant (P > 0.05) change in

the duration of stay on the platform when the treatment

groups were respectively compared to the control
group. The changes observed were insignificant (P >
0.05) between the treatment groups (Figure 4).
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Figure 4 : Effect of repeated administrations of carbamazepine (CBZ) and/or phenytoin (PHE) on short-term memory
in Wistar rats (n = 10)

Values are not significantly different (P > 0.05)

V. DISCUSSION

The decrease in locomotion recorded in the
CBZ group agreed with the findings of (Luszcki, 2004),
who reported a decrease in ambulatory activity and total
distance covered in mice administered with CBZ.
Nowakowska et al. (2011) also attributed the decrease
in locomotor activity in the CBZ monotherapy in rats to
the sedative effects of the drug, and suggested that this
may be related to the induction of microsomal enzymes
of the P,g, cytochrome.

The decrease in locomotion (Fig. 1) observed
with the polytherapy group agrees with the findings of
Luszcki  (2004) who reported that combining two
sodium-channel blockers may result in a considerable
reduction in locomotor activity of the animals tested;
which, apparently, induced the potentiation rather than

© 2016 Global Journals Inc. (US)

the summation of hypolocomotor effects produced by
the combination of the antiepileptic drugs.

Rearing

Rearing reflects adaptive strategy of animals to
explore their environment and also responses to
environmental novelty and emotional states, such as
stress levels in rodents (Ambali, 2009). Rearing
responses observed upon repeated exposure to the
same environment are strongly influenced by inter-
individual differences in habituation and this could be
influenced by a variety of pharmacologic and toxicologic
agents (Ambali, 2009).

The decrease in rearing activity (Fig. 2) in the
PHE-treated group agreed with the findings of Thakur et
al. (2011), which attributed the decrease to the central
nervous system depressant effect of the drug. This



finding may also be caused by the inhibition of calcium-
induced secretory processes, including hormones and
neurotransmitters released as a result of decrease in
calcium permeability, with inhibition of calcium influx
across the membrane (Porter and Meldrum, 2007).
K8erk et al. (1998) reported that PHE modulates the
direct activation of the motor system by stimulating the
sensorimotor cortex in the adult, but not immature, rats.

VI. CONCLUSION

Chronic administration of CBZ and CBZ+PHE
decreased locomotion but PHE alone decreased rearing
in Wistar rats. Patients taking these drugs should
therefore be adequate monitoring while taking their
medications and if the aforementioned signs are noticed
should be placed on alternative medications.
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Epilespy and Enuresis of Teenagers and Young
Adults: Attitudes, Practices and Knowledge in
Togo

Kokou Mensah Guinhouya ¢, Nyinevi Anayo °, Léhleng Agba °, Mofou Belo ©
& Agnon Ayeola Koffi Balogou *

Abstract- Introduction: Enuresis is a public health issue,
especially in the tropical areas and sometimes leads to
dehumanizing and humiliating practices. Various etiologies
can explain the occurrence of enuresis of teenagers and
adults, especially epilepsy.

Mafterials and Methods: We have carried out a prospective
study on enuresis and epilepsy in Togo. After the phase of
recruiting enuresis and epilepsy patients at CHU- SO, an
investigation phase followed in three main cultural areas in
Togo and focused on three groups of people: the custodians
of collective knowledge, the general population (120) and the
medical staff (225). Open-ended questions were about the
knowledge and the behaviors in case of enuresis as the only
symptom of epilepsy.

Results: Enuresis is not considered like a manifestation of
epilepsy in most subjects interviewed. This poor knowledge
epilepsy seems to explain the relative tolerance in patients with
enuresis within the society. But some attitudes and practices in
the case of enuresis reveal risks of "social death" just like in
non-treated epileptic subjects. On the other hand, adult
subjects with enuresis revealed attitudes and practices that
are conducive to care for the patients with enuresis and
epilepsy.

Conclusion: Once the attitudes and practices of the patients
with enuresis and epilepsy are known, better strategies can be
developed for a better care for these patients in order to
rescue them from "social death".

Keywords: enuresis, epilepsy, attitudes, practices, togo.

. INTRODUCTION

= nuresis (E) is the uncontrolled micturition during
=== sleep. The International Children’s Continence
e SOCiely defines enuresis as an intermittent urinary
incontinence or a sullying of the bed during sleep by a
person under 5 [1]. This terminology is applicable only
after bladder control acquisition or after 5 years, and is
one of the most frequent pediatric disease [1]. Enuresis
is a public health issue, especially in the tropical areas
and sometimes leads to dehumanizing and humiliating
practices. Various etiologies can explain the occurrence
of enuresis of teenagers and adults, especially epilepsy.
Actually, apart from headaches, epilepsy is the most
frequent neurological pathology seen in the world. [2].

Author e o p G Division of Neurology at CHU Sylvanus OLYMPIO,; BP
57; 30284, Lomé- Togo. e-mail: herve_guinhouya@yahoo.fr
Author ¥: Division of Neurology at CHU du Campus.

The World Health Organization believes that the number
of epileptic subjects all over the world is about 50 million
and that 80% of that number is found in the tropical
latitudes [3]. Epilepsy is also a major public health issue
considering its medical, social, cultural and economic
consequences both for the epileptic patients and for the
society. Epilepsy, just like any other disease, including
enuresis, cannot be separated from its own social and
cultural context. Each community, each society has its
own peculiar vision about it and which is not without
repercussion the care provided [4]. Il seemed interesting
for us to study one of the unknown symptoms of the
Epilepsy of the teenager and the young adult in Black
Africa, namely enuresis. For us, knowing this vision
seems to be a fact that cannot be overlooked if we want
to put up a policy of information, sensitization and
education adapted to social and cultural realities
regarding epilepsy in Togo.

[I. MATERIALS AND METHODS

Our study is carried out at the Clinic of
Neurology, CHU Sylvanus OLYMPIO (CHU-SO), Lomé,
Togo. It is a prospective crosscutting study carried out in
two steps.

The first phase is carried out at the Clinic of
Neurology, CHU-SO in patients with enuresis from
January 1 to December 31, 2014. All the patients
involved in our study have been recruited from January
1 to December 31. Each one of the patients involved
has been monitored for three years. Patients that have
consulted a practitioner for enuresis during that period
of the study and whose electroencephalogram revealed
epilepsy were included to our study. All the patients
involved in our study have been checked in the division
of urology, CHO-SO in order to eliminate any uroorganic
affection. The patients that don’t meet the inclusion
criteria were excluded.

The second phase included collecting answers
to a questionnaire from all the patients involved in the
study, from their families and the medical staff of CHU-
SO. Les various questionnaires used were inspired by
the WHO standardized and validated protocols. They
were translated into the local language when the need
arises and tested before the survey. The surveys were
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carried out the same team trained by a neurologist, a
general practitioner from the same region with the
patient, a psychologist and a medicine student from the
same region with the patient. Finally, the surveys in
general took into consideration three groups of people:
the custodians of the family knowledge, the patients and
the general population, as well as the medical staff. All
the surveys complied with ethics and were validated by
the National Health Commission. The Togolese League
against Epilepsy provided a funding of 500 euros to pay
all those involved in the phase of the survey with the
custodians of collective knowledge in the interior of
Togo.

Togo is a West African country with a population
of about 6,500,000 inhabitants in 2010. CHU-SO is the
first national health care center of reference in Togo with
1050 workers. These workers include 320 Medical
Doctors, 105 Advanced Health Technicians, 93
midwives, 150 nurses and 382 nurse’s aids. All the
categories of the population go there to consult on a
regular basis. Togo is featured by a subdivision in five
economic regions (Savannah, Kara, Central, Plateau
and Maritime Regions) and an ethnic map made up of
three major cultural areas (Para Gourma, Kabye and
Adja Ewe).

For the survey with the medical staff at CHU-
SO, the questionnaires were about the definition, the
curability, the diagnosis and the place of enuresis in
epilepsy. Over a total of 300 questionnaires distributed
to the medical staff of CHU-SO, 252 have been
exploited (42 Medical Doctors, 54 Advanced Health
Technicians, 48 midwives, 58 nurses and 50 nurse’s
aids).

The participants in these study were drawn at
random.

The survey with the patients and their families was
preceded by the identification of the seniors of the family
or the village of origin of the family. These “custodians of
collective knowledge”, called the tradition and culture
keepers included well-known and famous healers in
their respective regions, elders, notables and traditional
chiefs,... They were 90 in number and were identified

four months before the surveys stated thanks to the
cooperation of the parents. The data collection
technique was the oral questioning with an interview
guide. The answers were recorded in writing and on
tape recorder. The survey with the custodians of
collective knowledge focused on enuresis as a
symptom of epilepsy: knowing and ignoring that
enuresis is the manifestation of epilepsy; attitudes and
practices in case of enuresis during epilepsy:
therapeutic baths, therapeutic rituals, initiation rituals,
contagiousness. The questions were open-ended; a
content analysis was done for the answers to the
questions. We used the chi2 correlation and validation
test of Mandel Haenszel for the qualitative comparisons.
The links between the variables were considered as
statistically significant at the probability threshold of p<
0.05.

[11. RESULTS

During the period of our study, 104 patients
were checked for enuresis. 15 patients had a normal
electroencephalogram, 12 patients had an organic
and/or urologic etiology that could explain the enuresis.
Finally, 10 patients were lost. 67 patients that complied
with our inclusion criteria were monitored till the end of
the study. Our results will therefore focus on these 67
patients. We dealt with 21 female patients and 46 male
patients i.e. a sex-ratio of 2.19. The mean age of the
patients was 15.15+6.9 years with extremes of 10 years
and 36 years. 18 (26.86%) patients were between 10
and 12 years old. 44 (65.68%) patients consulted for
enuresis, followed by 15 (22.38%) cases of epilepsy
associated with convulsive attacks and by 8 (11.94%)
cases of enuresis with fainting. According to the period
of occurrence of the enuresis, 48 (71.64%) patients had
nighttime enuresis, 12 (17.91%) had daytime and
nighttime enuresis and 2 (2.98%) had a daytime
enuresis. In 5 (7.47%) patients, the type of enuresis has
not been specified. Finally, 57 (85%) patients had a
secondary enuresis.

Attitudes, Practices and Knowledge

Table 1 : The answers of the medical staff

Medical Doctors | Nurses | Midwives | Nurse's Aids | Advanced Technicians
(N=42) (N=58) (N= 48) (N=50) (N= 54)
Enuresis as unique symptom of 10 (23.80%) 12 (20.68%) | 8 (16.66%) 2 (4%) 9 (16.66%)
epilepsy
Right definition of epilepsy 12 (28.57%) 4 (6.89%) 5(10.41%) 3 (6%) 10 (18.51%)
Right answers on curability of 20 (47.61%) 18 (31.03%) | 22 (45.83%) 10 (20%) 16 (29.62%)
associated with epilepsy
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Table 2 : The answers of the custodians of collective knowledge

Adja Ewe (N= 30) | Kabye Tem (N= 30) | Para Gourma (N= 30)
Enuresis as unique symptom of 5 (20%) 5 (20%) 3 (10%)
epilepsy: right answer
Ritual baths: naked in pond with toads 30 (100%) 25 (83.33%) 30 (100%)
Ritual practices: carry the wet mat (with 30 (100%) 30 (100%) 30 (100%)
urine) around the area or the village
and be shouted at
Right answer on contagiousness 30 (100%) 30 (100%) 30 (100%)
Right answer on curability 30 (100%) 30 (100%) 30 (100%)

In general, enuresis is not known as a
manifestation of epilepsy, this explains the fact that the
patients with enuresis and epilepsy are not
systematically excluded like the other epileptic patients
in our country, which usually leads to a “social death” of
the subject affected. In fact, this ignorance about
enuresis as a possible symptom of epilepsy gives room
to patients with enuresis to speak in meetings, to share
the meat from hunting, to do his daily business without
assistance and to participate in initiation ceremonies.
Even if the “secret” seems to be usually well kept by the
family cell, the patient with enuresis just like any other
epileptic patient also undergoes “social death” as
testified by the low number of wedding or the high
number of divorce in these patients. Actually, enuresis is
seen in the teenager and in the young adult in general
as a shameful and dirty disease, mentioning that name
alone can be horrible. It is therefore hidden from
anybody who is not from the family circle. Very often, the
subjects of our study had a “peculiar medical”
background. This includes ritual baths in a pond or with
water already used by toads for bathing, or carry the wet
mat (with urine) around the area or the village and be
shouted at. These humiliating and dehumanizing
practices usually leave psychological aftereffects.

IV. DISCuUSSION

This study carried out in the division of
neurology at CHU-SO, is somehow biased and this
should be underlined. Because of the recruitment done
in neurology, the study had a selection bias. Some
patients with enuresis have been taken care of in other
divisions at CHU-SO. Furthermore, some patients were
excluded from our study due to the fact that the para
clinical check-up was not done since this check-up is
fully at the expenses of the patient. Nevertheless,
despite the challenges relating to this type of study in
the context of a developing country, where majority of
the population is illiterate and where one has to do with
questioning, it seems like the studies that are
appropriate for this matter are the prospective ones.
Johnson in the USA [5], who worked in a very different
context, also thinks that prospective study even if it is
controlled, is the better method to assess health care
institutions.

Majority of the patients in our study was men
with a sex-ratio of 2.19. This male predominance can be
explained by social and cultural realities and believes
[6]. Itis in fact clear that the desire to marry is so strong
that men with enuresis, after any traditional care attempt
has failed, end up coming to consult, while women in
the tropics where the society is style dominated by men,
prefer to “hide” instead of confessing that they are
suffering from this “dirty” and shameful affection [7].

The analysis of the perception of enuresis as a
unique manifestation of epilepsy is very low both within
the medical body, as well as within the population in
general. This can be explained by the fact that enuresis
a very frequent pediatric disease [8] which persistence
in the adult is not considered as secondary to a
pathology but a continuity of the pediatric disease. But
primary enuresis only reveals epilepsy in exceptional
cases [8]. Secondary enuresis can be the unique
symptom that brings to mind epilepsy with nighttime
convulsive attacks, mostly in adults. But is possible have
favorable and unfavorable elements from the answers of
our study. The favorable elements are represented by
the curability of enuresis and its non-contagiousness
unanimously acknowledged by all the groups that
participated in the survey. This will facilitate the
introduction of a modern treatment after an etiologic
research. The most important unfavorable element lies
in the ignorance of enuresis as a symptom epilepsy in
the majority of the subjects interviewed. In the medical
staff, 23.80% of the Medical Doctors interviewed
recognized enuresis as a symptom of epilepsy. This
worrisome situation translates without any doubt, the
need for a total review of training curricula.

A special attention should be paid to chronical
diseases. Unlike the other epileptics, who, according to
Apetse and al [9], seem to have a special status in the
community, the patient with enuresis, because of the
ignorance of its possible etiologies, doesn’t seem to
suffer from social rejection. But very curious ritual baths
are performed in order to get rid of this affection. All
these rituals, according to the sociologist Kpegba [10],
are in connection with water and purification. Actually,
bathing with water infested by toads i.e. polluted water,
should be appropriate to remove enuresis which is seen
as pollution. With the aversion and the shame witnessed
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by the patient with enuresis, a better bladder check-up
should be done by the patient for him to avoid enuresis.
The same topics seem to be found in a practice which
consist of moving in the street with the bed or the
polluted mat (with urines). Shame, loss of self-esteem
generated could only have one goal which is making the
patient with enuresis react for a permanent bladder
check-up. All these dehumanizing practices that cause
the patient with enuresis “disclose him/herself” for
‘help” from the community will finally produce the
opposite effect in patients with enuresis and epilepsy
since these practices will not heal epilepsy. Due to the
fact that enuresis is persistent in the subjects that
“disclosed” themselves to the community will end up
leading to impossibility to marry, set up a family, which is
“social death”.

V. CONCLUSION

As the attitudes and practices of the patients
with enuresis and epilepsy are known, better strategies
can be developed for a better care for these patients in
order to rescue them from "social death". This possible
positive evolution can only be effective with the
improvement of the level education and the
establishment of a programme of health education and
primary health care.
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2 The IBOARS can organize symposium/seminar/conference in their counuy uii veiian v
Global Journals Incorporation (USA)-OARS (USA). The terms and conditions can be
discussed separately.

The Board can also play vital role by exploring and giving valuable suggestions .
regarding the Standards of “Open Association of Research Society, U.S.A (OARS)” so VA
that proper amendment can take place for the benefit of entire research community.\/@/
We shall provide details of particular standard only on receipt of request from the{']

Board.

The board members can also join us as Individual Fellow with 40% discount on total

fees applicable to Individual Fellow. They will be entitled to avail all the benefits as

declared. Please visit Individual Fellow-sub menu of Globallournals.org to have more
.1, relevant details.

Journals Rescar
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We shall provide you intimation regarding launching of e-version of journal of your stream time to
time. This may be utilized in your library for the enrichment of knowledge of your students as well as it
can also be helpful for the concerned faculty members.

After nomination of your institution as “Institutional Fellow” and constantly
functioning successfully for one year, we can consider giving recognition to your
ﬁ. meminstitute to function as Regional/Zonal office on our behalf.
“F®The board can also take up the additional allied activities for betterment after our
consultation.

The following entitlements are applicable to individual Fellows:

Open Association of Research Society, U.S.A (OARS) By-laws states that an individual
Fellow may use the designations as applicable, or the corresponding initials. The
Credentials of individual Fellow and Associate designations signify that the individual
has gained knowledge of the fundamental concepts. One is magnanimous and - .
proficient in an expertise course covering the professional code of conduct, and """'::Jff;f}“
follows recoenized standards of practice.

K'& -0

o Open Association of Research Society (US)/ Global Journals Incorporation (USA), as
...'( r described in Corporate Statements, are educational, research publishing and
ALt i anni= brofessional membership organizations. Achieving our individual Fellow or Associate
status is based mainly on meeting stated educational research requirements.

Disbursement of 40% Royalty earned through Global Journals : Researcher = 50%, Peer 1

Reviewer = 37.50%, Institution = 12.50% E.g. Out of 40%, the 20% benefit should be

passed on to researcher, 15 % benefit towards remuneration should be given to a |
reviewer and remaining 5% is to be retained by the institution. ﬁ:‘

We shall provide print version of 12 issues of any three journals [as per your requirement] out of our
38 journals worth $ 2376 USD.

Other:

The individual Fellow and Associate designations accredited by Open Association of Research
Society (US) credentials signify guarantees following achievements:

> The professional accredited with Fellow honor, is entitled to various benefits viz. name, fame,
honor, regular flow of income, secured bright future, social status etc.
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In addition to above, if one is single author, then entitled to 40% discount on publishing
research paper and can get 10%discount if one is co-author or main author among group of
authors.

The Fellow can organize symposium/seminar/conference on behalf of Global Journals
Incorporation (USA) and he/she can also attend the same organized by other institutes on
behalf of Global Journals.

The Fellow can become member of Editorial Board Member after completing 3yrs.

The Fellow can earn 60% of sales proceeds from the sale of reference/review
books/literature/publishing of research paper.

Fellow can also join as paid peer reviewer and earn 15% remuneration of author charges and
can also get an opportunity to join as member of the Editorial Board of Global Journals
Incorporation (USA)

e This individual has learned the basic methods of applying those concepts and techniques to
common challenging situations. This individual has further demonstrated an in—depth
understanding of the application of suitable techniques to a particular area of research
practice.

Note :

”
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In future, if the board feels the necessity to change any board member, the same can be done with
the consent of the chairperson along with anyone board member without our approval.

In case, the chairperson needs to be replaced then consent of 2/3rd board members are required
and they are also required to jointly pass the resolution copy of which should be sent to us. In such
case, it will be compulsory to obtain our approval before replacement.

In case of “Difference of Opinion [if any]” among the Board members, our decision will be final and
binding to everyone. Z
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PROCESS OF SUBMISSION OF RESEARCH PAPER

The Area or field of specialization may or may not be of any category as mentioned in
‘Scope of Journal’ menu of the Globallournals.org website. There are 37 Research
Journal categorized with Six parental Journals GJCST, GIMR, GJRE, GJMBR, GISFR,
GJHSS. For Authors should prefer the mentioned categories. There are three widely
used systems UDC, DDC and LCC. The details are available as ‘Knowledge Abstract’ at
Home page. The major advantage of this coding is that, the research work will be
exposed to and shared with all over the world as we are being abstracted and indexed
worldwide.

The paper should be in proper format. The format can be downloaded from first page of
‘Author Guideline’” Menu. The Author is expected to follow the general rules as
mentioned in this menu. The paper should be written in MS-Word Format
(*.DOC,*.DOCX).

The Author can submit the paper either online or offline. The authors should prefer
online submission.Online Submission: There are three ways to submit your paper:

(A) (1) First, register yourself using top right corner of Home page then Login. If you
are already registered, then login using your username and password.

(1) Choose corresponding Journal.
() Click ‘Submit Manuscript’. Fill required information and Upload the paper.

(B) If you are using Internet Explorer, then Direct Submission through Homepage is
also available.

(C) If these two are not conveninet , and then email the paper directly to
dean@globaljournals.org.

Offline Submission: Author can send the typed form of paper by Post. However, online
submission should be preferred.
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PREFERRED AUTHOR GUIDELINES

MANUSCRIPT STYLE INSTRUCTION (Must be strictly followed)

Page Size: 8.27" X 11"

e Left Margin: 0.65

e  Right Margin: 0.65

e  Top Margin: 0.75

. Bottom Margin: 0.75

e  Font type of all text should be Swis 721 Lt BT.

e  Paper Title should be of Font Size 24 with one Column section.

e Author Name in Font Size of 11 with one column as of Title.

e  Abstract Font size of 9 Bold, “Abstract” word in Italic Bold.

e Main Text: Font size 10 with justified two columns section

e  Two Column with Equal Column with of 3.38 and Gaping of .2

e  First Character must be three lines Drop capped.

e  Paragraph before Spacing of 1 pt and After of O pt.

e Line Spacing of 1 pt

e large Images must be in One Column

e Numbering of First Main Headings (Heading 1) must be in Roman Letters, Capital Letter, and Font Size of 10.
e Numbering of Second Main Headings (Heading 2) must be in Alphabets, Italic, and Font Size of 10.

You can use your own standard format also.
Author Guidelines:

1. General,

2. Ethical Guidelines,

3. Submission of Manuscripts,

4. Manuscript’s Category,

5. Structure and Format of Manuscript,
6. After Acceptance.

1. GENERAL

Before submitting your research paper, one is advised to go through the details as mentioned in following heads. It will be beneficial,
while peer reviewer justify your paper for publication.

Scope

The Global Journals Inc. (US) welcome the submission of original paper, review paper, survey article relevant to the all the streams of
Philosophy and knowledge. The Global Journals Inc. (US) is parental platform for Global Journal of Computer Science and Technology,
Researches in Engineering, Medical Research, Science Frontier Research, Human Social Science, Management, and Business organization.
The choice of specific field can be done otherwise as following in Abstracting and Indexing Page on this Website. As the all Global
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Journals Inc. (US) are being abstracted and indexed (in process) by most of the reputed organizations. Topics of only narrow interest will
not be accepted unless they have wider potential or consequences.

2. ETHICAL GUIDELINES
Authors should follow the ethical guidelines as mentioned below for publication of research paper and research activities.

Papers are accepted on strict understanding that the material in whole or in part has not been, nor is being, considered for publication
elsewhere. If the paper once accepted by Global Journals Inc. (US) and Editorial Board, will become the copyright of the Global Journals
Inc. (US).

Authorship: The authors and coauthors should have active contribution to conception design, analysis and interpretation of findings.
They should critically review the contents and drafting of the paper. All should approve the final version of the paper before
submission

The Global Journals Inc. (US) follows the definition of authorship set up by the Global Academy of Research and Development. According
to the Global Academy of R&D authorship, criteria must be based on:

1) Substantial contributions to conception and acquisition of data, analysis and interpretation of the findings.
2) Drafting the paper and revising it critically regarding important academic content.
3) Final approval of the version of the paper to be published.

All authors should have been credited according to their appropriate contribution in research activity and preparing paper. Contributors
who do not match the criteria as authors may be mentioned under Acknowledgement.

Acknowledgements: Contributors to the research other than authors credited should be mentioned under acknowledgement. The
specifications of the source of funding for the research if appropriate can be included. Suppliers of resources may be mentioned along
with address.

Appeal of Decision: The Editorial Board’s decision on publication of the paper is final and cannot be appealed elsewhere.

Permissions: It is the author's responsibility to have prior permission if all or parts of earlier published illustrations are used in this
paper.

Please mention proper reference and appropriate acknowledgements wherever expected.

If all or parts of previously published illustrations are used, permission must be taken from the copyright holder concerned. It is the
author's responsibility to take these in writing.

Approval for reproduction/modification of any information (including figures and tables) published elsewhere must be obtained by the
authors/copyright holders before submission of the manuscript. Contributors (Authors) are responsible for any copyright fee involved.

3. SUBMISSION OF MANUSCRIPTS

Manuscripts should be uploaded via this online submission page. The online submission is most efficient method for submission of
papers, as it enables rapid distribution of manuscripts and consequently speeds up the review procedure. It also enables authors to
know the status of their own manuscripts by emailing us. Complete instructions for submitting a paper is available below.

Manuscript submission is a systematic procedure and little preparation is required beyond having all parts of your manuscript in a given
format and a computer with an Internet connection and a Web browser. Full help and instructions are provided on-screen. As an author,
you will be prompted for login and manuscript details as Field of Paper and then to upload your manuscript file(s) according to the
instructions.
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To avoid postal delays, all transaction is preferred by e-mail. A finished manuscript submission is confirmed by e-mail immediately and
your paper enters the editorial process with no postal delays. When a conclusion is made about the publication of your paper by our
Editorial Board, revisions can be submitted online with the same procedure, with an occasion to view and respond to all comments.

Complete support for both authors and co-author is provided.

4. MANUSCRIPT’S CATEGORY

Based on potential and nature, the manuscript can be categorized under the following heads:
Original research paper: Such papers are reports of high-level significant original research work.
Review papers: These are concise, significant but helpful and decisive topics for young researchers.
Research articles: These are handled with small investigation and applications

Research letters: The letters are small and concise comments on previously published matters.

5.STRUCTURE AND FORMAT OF MANUSCRIPT

The recommended size of original research paper is less than seven thousand words, review papers fewer than seven thousands words
also.Preparation of research paper or how to write research paper, are major hurdle, while writing manuscript. The research articles and
research letters should be fewer than three thousand words, the structure original research paper; sometime review paper should be as
follows:

Papers: These are reports of significant research (typically less than 7000 words equivalent, including tables, figures, references), and
comprise:

(a)Title should be relevant and commensurate with the theme of the paper.

(b) A brief Summary, “Abstract” (less than 150 words) containing the major results and conclusions.

(c) Up to ten keywords, that precisely identifies the paper's subject, purpose, and focus.

(d) An Introduction, giving necessary background excluding subheadings; objectives must be clearly declared.

(e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit repetition;
sources of information must be given and numerical methods must be specified by reference, unless non-standard.

(f) Results should be presented concisely, by well-designed tables and/or figures; the same data may not be used in both; suitable
statistical data should be given. All data must be obtained with attention to numerical detail in the planning stage. As reproduced design
has been recognized to be important to experiments for a considerable time, the Editor has decided that any paper that appears not to
have adequate numerical treatments of the data will be returned un-refereed;

(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing.
(h) Brief Acknowledgements.
(i) References in the proper form.

Authors should very cautiously consider the preparation of papers to ensure that they communicate efficiently. Papers are much more
likely to be accepted, if they are cautiously designed and laid out, contain few or no errors, are summarizing, and be conventional to the
approach and instructions. They will in addition, be published with much less delays than those that require much technical and editorial
correction.
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The Editorial Board reserves the right to make literary corrections and to make suggestions to improve briefness.
It is vital, that authors take care in submitting a manuscript that is written in simple language and adheres to published guidelines.
Format

Language: The language of publication is UK English. Authors, for whom English is a second language, must have their manuscript
efficiently edited by an English-speaking person before submission to make sure that, the English is of high excellence. It is preferable,
that manuscripts should be professionally edited.

Standard Usage, Abbreviations, and Units: Spelling and hyphenation should be conventional to The Concise Oxford English Dictionary.
Statistics and measurements should at all times be given in figures, e.g. 16 min, except for when the number begins a sentence. When
the number does not refer to a unit of measurement it should be spelt in full unless, it is 160 or greater.

Abbreviations supposed to be used carefully. The abbreviated name or expression is supposed to be cited in full at first usage, followed
by the conventional abbreviation in parentheses.

Metric SI units are supposed to generally be used excluding where they conflict with current practice or are confusing. For illustration,
1.4 | rather than 1.4 x 10-3 m3, or 4 mm somewhat than 4 x 10-3 m. Chemical formula and solutions must identify the form used, e.g.
anhydrous or hydrated, and the concentration must be in clearly defined units. Common species names should be followed by
underlines at the first mention. For following use the generic name should be constricted to a single letter, if it is clear.

Structure
All manuscripts submitted to Global Journals Inc. (US), ought to include:

Title: The title page must carry an instructive title that reflects the content, a running title (less than 45 characters together with spaces),
names of the authors and co-authors, and the place(s) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining
and indexing.

Abstract, used in Original Papers and Reviews:
Optimizing Abstract for Search Engines

Many researchers searching for information online will use search engines such as Google, Yahoo or similar. By optimizing your paper for
search engines, you will amplify the chance of someone finding it. This in turn will make it more likely to be viewed and/or cited in a
further work. Global Journals Inc. (US) have compiled these guidelines to facilitate you to maximize the web-friendliness of the most
public part of your paper.

Key Words

A major linchpin in research work for the writing research paper is the keyword search, which one will employ to find both library and
Internet resources.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy and planning a list of possible
keywords and phrases to try.

Search engines for most searches, use Boolean searching, which is somewhat different from Internet searches. The Boolean search uses
"operators," words (and, or, not, and near) that enable you to expand or narrow your affords. Tips for research paper while preparing

research paper are very helpful guideline of research paper.

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as
possible about keyword search:
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e One should start brainstorming lists of possible keywords before even begin searching. Think about the most
important concepts related to research work. Ask, "What words would a source have to include to be truly
valuable in research paper?" Then consider synonyms for the important words.

e It may take the discovery of only one relevant paper to let steer in the right keyword direction because in most
databases, the keywords under which a research paper is abstracted are listed with the paper.

e One should avoid outdated words.

Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are
bound to improve with experience and time.

Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references.
Acknowledgements: Please make these as concise as possible.

References

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions
will cause delays.

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the
Editorial Board.

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not
being noticeable.

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management
and formatting.

Tables, Figures and Figure Legends

Tables: Tables should be few in number, cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g. Table 4, a self-explanatory caption and be on a separate sheet. Vertical lines should not be used.

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers,
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them.

Preparation of Electronic Figures for Publication

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. Please give the data for figures in black and white or
submit a Color Work Agreement Form. EPS files must be saved with fonts embedded (and with a TIFF preview, if possible).

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi;
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi.
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Color Charges: It is the rule of the Global Journals Inc. (US) for authors to pay the full cost for the reproduction of their color artwork.
Hence, please note that, if there is color artwork in your manuscript when it is accepted for publication, we would require you to
complete and return a color work agreement form before your paper can be published.

Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore,
the first 100 characters of any legend should notify the reader, about the key aspects of the figure.

6. AFTER ACCEPTANCE

Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the
Global Journals Inc. (US).

6.1 Proof Corrections

The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must
therefore be provided for the related author.

Acrobat Reader will be required in order to read this file. This software can be downloaded
(Free of charge) from the following website:

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for
any corrections to be added. Further instructions will be sent with the proof.

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt.

As changes to proofs are costly, we inquire that you only correct typesetting errors. All illustrations are retained by the publisher. Please
note that the authors are responsible for all statements made in their work, including changes made by the copy editor.

6.2 Early View of Global Journals Inc. (US) (Publication Prior to Print)

The Global Journals Inc. (US) are enclosed by our publishing's Early View service. Early View articles are complete full-text articles sent in
advance of their publication. Early View articles are absolute and final. They have been completely reviewed, revised and edited for
publication, and the authors' final corrections have been incorporated. Because they are in final form, no changes can be made after
sending them. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles
cannot be cited in the conventional way.

6.3 Author Services

Online production tracking is available for your article through Author Services. Author Services enables authors to track their article -
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their
articles online and choose to receive automated e-mails at key stages of production. The authors will receive an e-mail with a unique link
that enables them to register and have their article automatically added to the system. Please ensure that a complete e-mail address is
provided when submitting the manuscript.

6.4 Author Material Archive Policy

Please note that if not specifically requested, publisher will dispose off hardcopy & electronic information submitted, after the two
months of publication. If you require the return of any information submitted, please inform the Editorial Board or dean as soon as
possible.

6.5 Offprint and Extra Copies

A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org .
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Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper?
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about this field
from your supervisor or guide.

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:

1. Choosing the topic: In most cases, the topic is searched by the interest of author but it can be also suggested by the guides. You can
have several topics and then you can judge that in which topic or subject you are finding yourself most comfortable. This can be done by
asking several questions to yourself, like Will | be able to carry our search in this area? Will | find all necessary recourses to accomplish
the search? Will | be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper.
They are here to evaluate your paper. So, present your Best.

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then
think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and
automatically you will have your answer.

4. Make blueprints of paper: The outline is the plan or framework that will help you to arrange your thoughts. It will make your paper
logical. But remember that all points of your outline must be related to the topic you have chosen.

5. Ask your Guides: If you are having any difficulty in your research, then do not hesitate to share your difficulty to your guide (if you
have any). They will surely help you out and resolve your doubts. If you can't clarify what exactly you require for your work then ask the
supervisor to help you with the alternative. He might also provide you the list of essential readings.

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious.
7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose

quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet.

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can
have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model
research paper. From the internet library you can download books. If you have all required books make important reading selecting and
analyzing the specified information. Then put together research paper sketch out.

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth.

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to
not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier.

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it.
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12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to
mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and
always give an evaluator, what he wants.

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it
either in your computer or in paper. This will help you to not to lose any of your important.

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several
and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those
diagrams, which are made by your own to improve readability and understandability of your paper.

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but
if study is relevant to science then use of quotes is not preferable.

16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will
confuse the evaluator. Avoid the sentences that are incomplete.

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be
possible that evaluator has already seen it or maybe it is outdated version.

18. Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that
suits you choose it and proceed further.

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your
target.

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of
good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start
sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big
word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish
sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use
language that is simple and straight forward. put together a neat summary.

21. Arrangement of information: Each section of the main body should start with an opening sentence and there should be a
changeover at the end of the section. Give only valid and powerful arguments to your topic. You may also maintain your arguments with

records.

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute
will degrade your paper and spoil your work.

23. Multitasking in research is not good: Doing several things at the same time proves bad habit in case of research activity. Research is
an area, where everything has a particular time slot. Divide your research work in parts and do particular part in particular time slot.

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in
trouble.

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health
then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.
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27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also
improve your memory.

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have
several ideas, which will be helpful for your research.

29.Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits.

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their
descriptions, and page sequence is maintained.

31. Adding unnecessary information: Do not add unnecessary information, like, | have used MS Excel to draw graph. Do not add
irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should
NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be
sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers.
Amplification is a billion times of inferior quality than sarcasm.

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the
evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't
be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not
necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way
to put onward earth-shaking thoughts. Give a detailed literary review.

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on
measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical
remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further
study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples.

34. After conclusion: Once you have concluded your research, the next most important step is to present your findings. Presentation is
extremely important as it is the definite medium though which your research is going to be in print to the rest of the crowd. Care should
be taken to categorize your thoughts well and present them in a logical and neat manner. A good quality research paper format is
essential because it serves to highlight your research paper and bring to light all necessary aspects in your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING

Key points to remember:

®  Submit all work in its final form.
®  Write your paper in the form, which is presented in the guidelines using the template.
®  Please note the criterion for grading the final paper by peer-reviewers.

Final Points:

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections,
submitted in the order listed, each section to start on a new page.

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness
of prior workings.
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Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation,
and controlled record keeping are the only means to make straightforward the progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general guidelines.

To make a paper clear

- Adhere to recommended page limits
Mistakes to evade

e |[nsertion a title at the foot of a page with the subsequent text on the next page
e  Separating a table/chart or figure - impound each figure/table to a single page
e  Submitting a manuscript with pages out of sequence

In every sections of your document
- Use standard writing style including articles ("a", "the," etc.)

- Keep on paying attention on the research topic of the paper

- Use paragraphs to split each significant point (excluding for the abstract)

- Align the primary line of each section

- Present your points in sound order

- Use present tense to report well accepted

- Use past tense to describe specific results

- Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives
- Shun use of extra pictures - include only those figures essential to presenting results

Title Page:

Choose a revealing title. It should be short. It should not have non-standard acronyms or abbreviations. It should not exceed two printed
lines. It should include the name(s) and address (es) of all authors.
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Abstract:

The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--
must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing references
at this point.

An abstract is a brief distinct paragraph summary of finished work or work in development. In a minute or less a reviewer can be taught
the foundation behind the study, common approach to the problem, relevant results, and significant conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet written?
Wealth of terminology is very essential in abstract. Yet, use comprehensive sentences and do not let go readability for briefness. You can
maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to
shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no
more than one ruling each.

®  Reason of the study - theory, overall issue, purpose

®  Fundamental goal

®  To the point depiction of the research

®  Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results
of any numerical analysis should be reported

e  Significant conclusions or questions that track from the research(es)

Approach:
®  Single section, and succinct
®  Asaoutline of job done, it is always written in past tense
® A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table
®  Center on shortening results - bound background information to a verdict or two, if completely necessary
e  What you account in an conceptual must be regular with what you reported in the manuscript

Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics)
are just as significant in an abstract as they are anywhere else

Introduction:

The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction,
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the
protocols here. Following approach can create a valuable beginning:

e  Explain the value (significance) of the study

®  Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its
appropriateness from a abstract point of vision as well as point out sensible reasons for using it.

®  Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them.

e Very for a short time explain the tentative propose and how it skilled the declared objectives.

Approach:

e  Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is
done.

®  Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a
least of four paragraphs.
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®  Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the
whole thing you know about a topic.

e  Shape the theory/purpose specifically - do not take a broad view.

®  Asalways, give awareness to spelling, simplicity and correctness of sentences and phrases.

Procedures (Methods and Materials):

This part is supposed to be the easiest to carve if you have good skills. A sound written Procedures segment allows a capable scientist to
replacement your results. Present precise information about your supplies. The suppliers and clarity of reagents can be helpful bits of
information. Present methods in sequential order but linked methodologies can be grouped as a segment. Be concise when relating the
protocols. Attempt for the least amount of information that would permit another capable scientist to spare your outcome but be
cautious that vital information is integrated. The use of subheadings is suggested and ought to be synchronized with the results section.
When a technique is used that has been well described in another object, mention the specific item describing a way but draw the basic
principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the
whole thing you did, nor is a methods section a set of orders.

Materials:

®  Explain materials individually only if the study is so complex that it saves liberty this way.
®  Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.
® Do not take in frequently found.

e |[f use of a definite type of tools.
®  Materials may be reported in a part section or else they may be recognized along with your measures.
Methods:

®  Report the method (not particulars of each process that engaged the same methodology)

®  Describe the method entirely

®  To be succinct, present methods under headings dedicated to specific dealings or groups of measures

e  Simplify - details how procedures were completed not how they were exclusively performed on a particular day.

e If well known procedures were used, account the procedure by name, possibly with reference, and that's all.
Approach:

e |t is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use
third person passive voice.

e  Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences.

What to keep away from

®  Resources and methods are not a set of information.
®  Skip all descriptive information and surroundings - save it for the argument.
® leave out information that is immaterial to a third party.

Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part a entirely objective details of the
outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated

in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not
be submitted at all except requested by the instructor.
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Content

Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.
In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate.
Present a background, such as by describing the question that was addressed by creation an exacting study.
Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if
appropriate.

e  Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form.
What to stay away from

® Do not discuss or infer your outcome, report surroundings information, or try to explain anything.
L] Not at all, take in raw data or intermediate calculations in a research manuscript.

® Do not present the similar data more than once.
®  Manuscript should complement any figures or tables, not duplicate the identical information.

®  Never confuse figures with tables - there is a difference.
Approach

e Asforever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
e  Put figures and tables, appropriately numbered, in order at the end of the report

e |f you desire, you may place your figures and tables properly within the text of your results part.
Figures and tables

e |f you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix
materials, such as raw facts

®  Despite of position, each figure must be numbered one after the other and complete with subtitle
®  |n spite of position, each table must be titled, numbered one after the other and complete with heading

e Allfigure and table must be adequately complete that it could situate on its own, divide from text
Discussion:

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a argument should be. Position your understanding of the outcome
visibly to lead the reviewer through your conclusions, and then finish the paper with a summing up of the implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally  accepted information, if  suitable.  The implication of  result  should be  visibly  described.
Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact you must explain mechanisms
that may account for the observation. If your results vary from your prospect, make clear why that may have happened. If your results
agree, then explain the theory that the proof supported. It is never suitable to just state that the data approved with prospect, and let it
drop at that.

®  Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain."

®  Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results that
you have, and take care of the study as a finished work

®  You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea.

®  Give details all of your remarks as much as possible, focus on mechanisms.

®  Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted.
®  Tryto present substitute explanations if sensible alternatives be present.

®  One research will not counter an overall question, so maintain the large picture in mind, where do you go next? The best
studies unlock new avenues of study. What questions remain?

e  Recommendations for detailed papers will offer supplementary suggestions.
Approach:

®  When you refer to information, differentiate data generated by your own studies from available information
®  Submit to work done by specific persons (including you) in past tense.
= Submit to generally acknowledged facts and main beliefs in present tense.
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THE ADMINISTRATION RULES

Please carefully note down following rules and regulation before submitting your Research Paper to Global Journals Inc. (US):

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get

rejected.

. The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.
You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis.

e Do not give permission to anyone else to "PROOFREAD" your manuscript.

®  Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.)
®  To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS INC. (US)

decision of Paper. This report will be the property of Global Journals Inc. (US).

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XXIII

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form

Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

E-F

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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