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Abstract

Aim: Alzheimer’'s disease (AD) is a progressive neuredegative disorder
characterised by multiple cognitive deficits, bebaval disorders, mood
changes and neurohistological alterations includingeurofibrillary
degeneration, and development of plagues and woflbrous proteins in the
brain. Novel natural antioxidants from plants Iescum album may offer an
effective and safe means of bolstering the bodgfmte against free radicals
and thereby provide protection against AlzheiméKs problems. The present
study was designed to investigate the neuropreteethd cognitive enhancing
prospects of Viscum album in Alzheimer’s diseasad®o

Methods: Aluminium chloride (150mg/kg) was administeredlgddr 21 days
significantly; the ‘Y’ Maze and Novel Object Recdtipn (NOR) Tests were
employed to assess neurobehavioral indices betaréisation.

Result: Chronic treatment with Viscum album extract (10¢kgg orally) for a
period of 21days, simultaneously with aluminiumaride administration; and
also beginning 10days after AlCladministration, significantly attenuated
aluminium chloride-induced memory impairment anddakve damage. Thus,
the present study indicates protective and thetapgurospects of Viscum
album against AIGlI induced cognitive impairment and associated
neurodegeneration compared to the control miceDs).

Conclusion: This novel study demonstrates that Viscum albuns ha
neuroprotective, therapeutic, as well as cogniémbancing potentials in
ameliorating Aluminium Chloride-induced neuropatimy.
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INTRODUCTION progression of the disease. Moreover, most drugs
Alzheimer's disease (AD), a progressivaused nowadays are usually targeted at the
neurodegenerative disorder characterized Ioholinergic system by suppressing acetyl
multiple cognitive deficits, is often accompaniedtholinesterase (AChE) activity. Unfortunately,
by behavioural disorders, by memory losshey usually produce undesired side effects
language deterioration, poor judgment an{Zarotsky et al., 2003; Woodruff-Pak et al., 2001;
impaired visuospatial skill. The prevalence oBickel et al., 1991). They become ineffective with
Alzheimer’'s disease worldwide is markediytime; thus resulting in further deteriorated
increased and becomes one of the biggesbgnitive ability of the patient. Viscum album
challenges for most societies throughout the worlghistletoe), an idiosyncratic plant surrounded by
(Cruz & Tsai, 2004). These pathologies arage-old traditions of ancient cult and magic rites
evident in specific, vulnerable brain areas and tthas gained widespread research (Babara & Peter,
hippocampus is one of the earliest to be affectc1991). The primary chemical constituents have
(Braak et al., 1993). At present, no effectivibeen found to vary according to the host plant but
treatment completely cures Alzheimer's diseastypically include glycoprotein, polypeptides
Most of the treatment can only slow down th¢Viscotoxin), flavonoids, flavonol agylcones,
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lectins, triterpenes, saponins, caffeic acid, ligha filtered using cheese cloth. The filtrate was kept
choline derivatives related to acetylcholinein electrical oven until it became pasty.

vitamin  C, histamine, resins, thionins,Treatment: The aqueous extract of leaves of
cardionolids and phenolic compounds (Lyu et alViscumalbum was given orally at the dose of One
2000; Wollenweber et al.,, 2000; Edlund et alHundred milligramme per kilogramme body
2000). A decoction of the leaves of mistletoe isreight (100mg/kg) for 21 consecutive days.
traditionally used in the treatment of a number of

ailments like nervousness, diabetes, cancdtreparation of Alzheimer's Disease Model:
epilepsy, including hypertension (Fernandez et alnduction of Alzheimer’s disease was achieved by
1998; Deliorman et al., 2002). It has beethe oral administration of a high dose of
observed that methods used by traditionalists #Wluminium Chloride (AICk) at one hundred and
early diagnosis lack scientific basis (Oyeboldifty milligrammes per kilogramme body weight
1980). To assess a spectrum of learning arff@i5Omg/kg). The induction was done orally using
memory functions a battery of tests is neededyringe and canula.

These tests are selected to assess behavior and

memory. With the increase in the prevalence ariekperimental Design: The animals were
incidence of AD and its attendant impact omandomly divided into five groups of five animals
public health system, series of therapeutieach. The animals’ average weight stood at 35g.
measures have been adopted for its managemétamely -Control Group: Here, animals received
yet the quest for further trials is unending. Thudistilled water throughout the course of the
based on mistletoe’s nervine effects and itsxperiment;Extract Group: Each mouse was
reputation to serve as brain tonic in traditionadhdministered 100mg/kg of Viscum album daily
folklore and naturopathy, extracts of Viscunfor 21 daysA.D Model Group: Each animal was
album is investigated in this study to assess itgven 150mg/kg AIG daily for 21 days;
potential in mitigating neurodegeneration andNeuroprotection Group: 150mg/kg of AlIC} and

memory impairment, characteristic of AD. 100mg/kg of Viscum album were administered to
each of the animals simultaneously daily for 21
MATERIALS AND METHODS days; Therapeutic Group: Mice in this Group

Animals: All experiments were designed in strictreceived 150mg/kg of AlGleach for 10 days, and
adherence to the guidelines of the Afe Babalolater each of them was administered 100mg/kg of
University’s Animal Ethics Committee. 25 Viscum album for the remaining 11 days.
healthy male mice weighing between 35 — 40g
were used for this research. They were housedBehavioural Assessment
well-ventilated plastic cages, kept and maintaineifter the last administration the mice were
under laboratory conditions of temperaturesubjected to memory test using Novel Object
humidity and light. At the time of procurement,Recognition Test (NOR) and 'Y’ Maze Test.
they weighed between 20 — 25g. The mice were
allowed to acclimatize for a period of two week$Novel Object Recognition (NOR) Test
and were fed Growers Mash. They were alsbhe mice were subjected to NOR Test using a
given tap water at pleasure using water bottles. Zbcm x 50cm x 30 cm transparent box. The mice
the end of two weeks, the mice were weighed angere acclimatized to the box and the test room 3
randomly assigned to five different groupsgays before the test. On the test day the mice were
namely: Control, Extract, Alzheimer's Model,exposed to two identical objects to acclimatize
Neuroprotection and Therapeutics. with for three minutes which is termed trial 1
(T1). The mice were then put inside a cage with
Collection and Preparation of aqueous extract food and water. One hour later i.e. inter trial
from the leaves of Viscum album (Mistletoe): interval (ITI), the mice were put back inside the
Fresh, healthy leaves of Viscum album (fronbox with one of the object replaced by a novel one
orange tree) after identification were shade dridér three minutes. The time used in rearing on the
and ground with the help of an electrical grindeeld (old time) and new object (new time) was
to get a free flowing powder. 20g of the coarstecorded. Animal rearing was measured when the
powder was dissolved in 20ml of distilled watenose of the animal is less than 2cm from the
and left for 24 hours. The mixture was then keptbject while sitting on the object is not considere
aside for 30mins to allow to infuse. It was thefLi et al., 2013).
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‘Y’ Maze Test ‘Y’ Maze: Animals in the Neuroprotection and
This is done to check the spatial working memoryherapeutic ~ Groups  showed  statistically
of the mice. A “Y” Maze of 75cm x 25cm x 15cmsignificant increase (P<0.05) in the memory index
was constructed. The mice were placed facing tltempared to the Alzheimer’'s Model Group. There
edge and were to make their arm decision. The statistically significant increase (P<0.05) e t
duration for the test was ten minutes. Theght decisions (R) of Neuroprotection,
percentage alternation was recorded. Visiting thEherapeutic, Extract and Control Groups than the
three arms consecutively was termed rightrrong decision (W), meaning there is retention of
decision (right) and visiting one arm twice inspatial memory in the Neuroprotection,
three alternation was termed wrong decisiomherapeutic, Extract and Control Groups. There is
(wrong). Percentage alternation was calculated fetatistically significant difference (P>0.05) ineth
the mice. % alternation =? The place was cleangércentage alternation of the groups.

with ethanql soaked cotton wool before placing "Y' MAZE RESULT

the next animal.

gg 100+
Sacrification =
The animals were sacrificed after 21days by g "
cervical dislocation and the hippocampus was 5 60
isolated for histological analysis. § 10
f=1]
Statistical Analyses ‘E 204
Data were analysed using One-way ANOVA with  §
the aid of GraphPad Prism V.5.0 software. The = % N . N < .
level of statistical significance was put at 95% A A
(P<0.05). v @&" &
&
RESULTS GROUPS

NOR Test: For the NOR Test, there was NOrig. 2.Graph Showing the Effect of Viscum album (100mg/ég)
statistically  significant difference  (P>0.05)Percentage Alternations in aluminium chloride teeanice. Values
between the time spent on old object (O) and ned¥g the means + SEM.p < 0.05 as compared to Cdatalp; p <
object (N) in Alzheimer's Model Group animals,?:0° as compared to AD Model Group; p < 0.05 aspzued to
indicating that there is no memory retention: b Therapeutic Group (repeated measures one-way ANfo\ldwed
Ingl 9 . _y ! Tukey's test for multiple comparisons)

the Neuroprotection, Therapeutic, Extract an

Control Groups showed statistically significanHistological studies: Haematoxylin and Eosin
difference (P<0.05). (H&E) staining technique revealed massive
NO[?TEST cytoarchit(?ctural alterations  like; \{ascula_lr
degeneration, neuronal cell degeneration with
decrease in neuronal cell density, vacuolation and
80- cellular fragmentation of the CA3 and dentate
gyrus, which are the neuropathological changes
60 characteristic of Alzheimer's disease, in the AD
404 Model Group. Hippocampal cytoarchitecture of
the Control Group shows that there are normal
20+ neuronal cells within distinct layers of strataeori
(SO), pyramidal (SP) and radiatum (SR)
N > N , containing cornu ammonis (CA1-3), the dentate
SR S 3 is i d well stained, no cellular
& &N & & gyrus is intact and we , no |
® & abnormality seen. Viscum album administration
& shows moderated neuropathological changes and
GROUP varying degree of cellular restorations. The
Fig. 1. Graph Showing the Effect of Viscum album (100mg/kg) €Xtract reveals active recovery effect and
Memory Index in aluminium chloride treated mice.lMs are the restoration of the neuronal Ce”s' and improvement
e AD s o o0k o amproooune N decreased neuronal density and: population

Group (repeated measures one-way ANOVA followedThyey's ~brought by the neurotoxicity of Algl
test for multiple comparisons)

1004

Memory Index (%)

04
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Photomicrographs of Control hippocampus at
magnification A (x100) and B (x400) stained
with H and E Technique revealed normal area
neuronal cells within distinct layers of stratum
orien (SO), pyramidal (SP) and radiatum (SR)
containing cornu ammonis (CAI-3), the dentate
gyrus is intact and well stained, no cellular
abnormality seen.

Photomicrographs of Hippocampus treated with
150mg/kg of AICI; + 100mg/kg of Viscum
album  simultaneously — for ~ 2ldays  at
magnification C(x100) and D(x400) stained with
H and E technique revealed reactive neuronal
cell undergoing recovery from cellular damage.

Photomicrographs of Hippocampus treated with
150mg/kg of AICl; alone for 2ldays at
magnification A(x100) and B(x400) stained with
H and E Technique revealed vascular
degeneration, neuronal cell degeneration with
decrease in neuronal cell density, vacuolation and
cellular fragmentation of the CA3 and dentate

gyrus.

Photomicrographs of Hippocampus treated with
150mg/kg of AICI3 for 10days and later
treated 100mg/kg of Viscum albumfor 11 days
at magnification C(x100) and D(x400) stained

with H and E technique revealed active recovery
effect and restoration of the neuronal cells,

ALZHEIMER’S DISEASE

Photomicrographs of Hippocampus treated with
100mg/kg of Viscum album alone for 21days at
magnification C (x100) and D(x400) stained with
H and E technique revealed distinct cellular
profile CAI-3 neuronal density and prominent
‘pyramidal cells with minimal cellular distortion.

decrease in neuronal density and population.
DISCUSSION
The adult brain is extremely vulnerable to variousccasioned by aluminium produced the
insults. The recent discovery of neural progenitorseuropathological alterations shown above
in adult mammals, however, raises the possibilitfMattson et al., 2004). In the present study, the
of repairing damaged tissues by recruiting thegffects of chronic exposure to aluminium were
latent regenerative potential. Nakatomi and Kuriinvestigated to describe the associated
(2002) in their work, Regeneration ofbehavioural and brain modifications.
Hippocampal Neurons after Ischemic Brain Injurf\Neurodegenerative disease is characterized by
by Recruitment of Endogenous Neural Progenit@rogressive pathological changes in the brain that
Cells, show that activation of endogenousranslate into clinical signs of decline in cogweti
progenitors leads to massive regeneration abilities (memory), functional abilities, mood,
hippocampal pyramidal neurons after ischemibehaviour, and finally physical changes. The
injury. Endogenous progenitors proliferate irpathological changes in the Alzheimer's brain
response to ischemia and subsequently migratelude deterioration and loss of neurons (nerve
into the hippocampus to regenerate new neurorells) leading to brain atrophy (Exley, 2005).
Intraventricular infusion of growth factor Antioxidants cooperate with the body enzymes to
markedly augments these responses, therepsotect the brain from free radical damage (Xu et
increasing the number of newborn neurons. Thad., 2006). Viscum album (Mistletoe) is a semi-
studies suggest that regenerated neurons @agasitic plant with apparent broad spectrum of
integrated into existing brain circuitry andtherapeutic actions (Hutt et al., 2001; Eno et al.,
contribute to ameliorating neurological deficit2004). Following its wide use and abundance in
(Nakatomi & Kuriu, 2002). Oxidative damage  Britain, it is commonly known as “European

14



OREMOSU ET AL ALZHEIMER’S DISEASE

mistletoe”. In Nigeria, dried mistletoe leaves ar@oisoned mice during the 'Y’ Maze and Novel
being sold in sachets to be taken as tea in ooder@bject Recognition Tests may reflect the less
provide preventive therapy (Eno et al., 2004). Anxiety response of an animal to an unfamiliar
decoction of the leaves of mistletoe ienvironment. These results show the willingness
traditionally used in the treatment of a number db explore new environments ('Y’ Maze) and the
ailments like nervousness, diabetes, cancaemapacity to recognize new objects [Novel Object
epilepsy, including hypertension (Fernandez et aRecognition (NOR) Test]. The above observations
1998; Duke, 1985). Also it is a potent antioxidanivere important for the evaluation of the cognitive
with low or no side effects; it increasedests since impaired physiological functions or
antioxidant enzymes, hypoglycemic, antibacterialhanged motor performance may conflict with
and antifungal properties. Viscum album has bedearning and memory tests (Borsini & Meli,
claimed to be antidiabetic (Obatomi et al., 1999),998). Most learning paradigms that require
immunomodulatory  (Solar et al, 1998),configural associations require a fully functioning
bacteriostatic (Fulder, 1998), antihypertensive artdppocampus; however learning paradigms that
reduces cholesterol level (Nkanu et al., 2002) arwén be solved using only elemental associations
therapeutic values for many other ailments. In thisan be solved without input from this structure
investigation, the effect of Viscum album with(Yamada & Nabeshima, 2000).

over load of aluminum chloride to mice led to

reduction of neurotoxicity and Alzheimer'sConclusion

disease appeared as shrunken decreasing Vidcum album has great neuroprotective,
pyramidal cells. These brain moderation changdiserapeutic, as well as cognitive enhancing
brought about by Viscum album againspotentials in  Aluminium Chloride-induced
aluminum chloride administration were due tdlzheimer's disease model. However, further
reducing oxidative damage which contribute teellular and molecular studies are required toyfull
disease pathogenesis and were in accordance witiderstand the effect and mechanisms of action of
the aim of this study which is to prove theviscum album on neurotoxicity associated with
protective effect of Viscum album againstdementia in different experimental systems.
neurotoxicity, learning and memory. There is no

animal model available at the moment that CAREFERENCES
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