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ABSTRACT:

The histological effect of oral administration of artesunate, commonly used for the treatment of Malaria on the medial geniculate
body (MGB) of adult wistar rat was carefully studied. Therats of both sexes (n=24), aver age weight of 210g wer e randomly
assigned into three treatment (n=18) and control (n6) groups.

Theratsin thetreatment group 'A' received 4mg/kg body weight of artesunate base dissolved in distilled water for 3 days. The
animalsin groups'B' and 'C' received 4mg/kg body weight of artesunate dissolved in distilled water for thefirst day and
thereafter received 2mg/kg body weight daily for six and thirteen day respectively. The control group D, received equal volume
of distilled water daily using the Orogastric tube. Theratswere fed with grower's mash obtained from Edo Feeds and Flour Mill
Ltd, Ewu, Edo State, Nigeria and wer e given water liberally. Theratswere sacrificed on day fourth, eight and fifteenth of the
experiment. The medial geniculate body was car efully dissected out and quickly fixed in 10% formal salinefor histological
studies.

The histological findings after H& E method indicated that the treated section of the medial geniculate body showed some
decreased cellular population, degener ative changes, cellular hypertrophy, with some vacuolations appearing in the stroma.

Varying dosage and long administration of artesunate may have some deleterious effects on the neurons of the Medial geniculate
body and this may probably have some adver se effects on auditory sensibilities by its deleterious effects on the cells of the medial
geniculate body of adult wistar rats. It isthereforerecommended that further studiesaimed at corroborating these observations
becarried out.
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RESUMEN: ESTUDIO HISTOLOGICO DE LOSEFECTOSDE LA ADMINISTRACION ORAL DE ARTESUNATO EN
CUERPO GENICULADO MEDIO DE RATASWISTAR ADULTAS

El efecto histolégico dela administracion oral de artesunate, cominmente utilizado para el tratamiento delamalariaen el
cuerpo geniculado medio (M GB) derataswistar adultas, fue cuidadosamente estudiado. Ratas de ambos sexos (n = 24), con peso
promedio de 210 g fueron distribuidas de forma aleatoria en tres grupos de tratamiento (n = 18) y control (n = 6).

Lasratasdel grupo detratamiento” A" recibieron 4mg/kg peso cor poral de artesunate base, disuelto en agua destilada, durante
3dias. Losanimalesen losgrupos" B" y " C" recibieron 4mg/kg peso corporal de artesunate disuelto en agua destilada €l primer
diay posteriormente recibieron 2mg/kg peso corporal al dia durante seisy trece dias respectivamente. El grupo control D,
recibid igual volumen de agua destilada al dia, utilizando sonda nasogr &strica. Lasratas fueron alimentadas con pienso de Edo
Feedsy Flour Mill Ltd, Ewu, Estado de Edo, Nigeriay seles proporcion6 agua libremente. Lasratas fueron sacrificadasen el
dia cuarto, octavo y décimo quinto de la prueba. El cuer po geniculado medio fue cuidadosamente disecado y rapidamente fijado
en el 10% de solucién de formol salina para el estudio histol6gico.

L os hallazgos histol 6gicos obser vados en secciones del cuer po geniculado medio, tefiidas con H& E indicaron que €l tratamiento
disminuye la poblacion celular, con cambios degener ativos, hipertrofia celular, y aparecen en el estroma algunas
vacuolizaciones.

Variando ladosisy tiempo de administracion de artesunate, pueden ver se algunos efectos perjudiciales sobre las neuronas del
cuer po geniculado medio y pueden probablemente tener algunos efectos negativos sobre la sensibilidad auditiva por sus efectos
nocivos sobrelas células del cuerpo geniculado medio de lasratas wistar adultas. Por consiguiente, serecomiendarealiar nuevos
estudios para corroborar estas observaciones.

Palabras Clave: Artesunate, cuer po geniculado medio, disminucién de poblacion celular, vacuolazion.

INTRODUCTION

M alariaremains one of the world's most significant health problems despite increasing research and control effortsl. The
occurrence of malaria during pregnancy exposes the mother and infantsto seriousrisks. It isthereforeimperative that pregnant
women be protected against malaria; and that pregnant women with malaria receive treatment as soon as possible2.

Artesunateisone of the numerous drugs for malariaintervention in Nigeria. It isa semi synthetic derivative of artemisinin, the
active compound of the Chinese herb Artemisia annua which consist of the sodium succinyl salt of dehyroartemisinin3.
Artemisinin-type compounds reduce malaria parasitemia morerapidly than any other known antimalarial drugsand are
effective against multi drug resistant malaria parasites*5. Artesunate is highly effective against multi-drug resistant strains of
plasmodium falciparum henceitsincreasingly wide usage for the treatment and management of malaria®. Artesunate iswell
tolerated at therapeutic doses; therefore alot of people, pregnant women inclusive take the drug.

Several studies have shown that high doses of artesunate can produce neur otoxicity such as selective damage to brainstem
centresin mice and rats’-9. Artesunate have been reported to cause gait disturbances, loss of spinal cord and pain response
mechanismsin animalsl0-11,

Thelnferior colliculusand Medial geniculate body constitutetheintracranial auditory relay centres. The medial geniculate body
isthetarget of ascending projections from theinferior colliculus and descending input from the auditory cortex; thisisthe
obligatory synaptic target in the thalamusfor hearing. It containsinterleaved and overlapping tonotopic and aural bands!2. The
cerebral cortex strongly affects the medial geniculate body through descending projections which are thought to consist
primarily of small areaswith slow conduction velocities!3,

Cerebral nuclei such asthe medial and lateral geniculate bodies, inferior and superior colliculi have higher glucose utilization
than other structures. Thereisalso a correlation between functional activity and metabolic rate such asin the visual and
auditory system14,

The effects of artesunate on theintracranial auditory relay centre may not have been documented, but there have been reports
that it may beimplicated in varied symptoms of dizziness, itching, vomiting, abdominal pain, headaches, diarrhea, tinnitus,
increase hearing loss, macular rash, neutropenia and convulsion. It is probable that the adver se effects of artesunate on hearing
such astinnitus may be dueto direct effect of artesunate on this auditory relay centre. This present study wasto elucidate the
histological effects of artesunate on the medial geniculate body of adult wistar rats.
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MATERIALSAND METHODS

ANIMALS:

Twenty-four (24) adult wistar rats of both sexes with average weight of 210g wererandomly assigned into four groupsA, B, C
and D of (n=6) in each group. Groups A, B, and C of (n=18) serves astreatments groups while group D (n=6) isthe control. The
ratswere obtained and maintained in the Animal holdings of the Department of Anatomy, School of Basic M edical Sciences,
University of Benin, Benin city, Nigeria. They were fed with grower's marsh obtained from Edo feed and flour mill limited, Ewu,
Edo state) and were given water liberally. The rats were allowed to gain maximum acclimatization beforethe actual
commencement of the experiment. The Artesunate tablets were obtained from the University of Benin Teaching Hospital
Pharmacy, Benin City, Edo state, Nigeria.

ARTESUNATE ADMINISTRATION:

Theratsin thetreatment groups (A, B, & C) received 4mg/kg body weight of Artesunate base dissolved in distilled water for the
first day. Animalsin thetreatment group 'A' continued with this dosage for the next two days, while animalsin groupsB & C
recelved 2mg/kg once daily for six and thirteen daysrespectively. The control group D received equal volume of distilled water
using orogastric tube. Thetreated ratsin groups A, B, and C were sacrificed by cervical dislocation on the 4th, 8th and 15th day
of the experiment respectively, while that of the control group D was sacrificed at the end of the experiment. The skullswere
opened using bone for cepsto expose the brain of the rat, and the medial geniculate body was quickly dissected out and fixed
in10% formal saline for routine histological techniques.

HISTOLOGICAL STUDY:

Thetissue wer e dehydrated in an ascending grade of alcohol (ethanol), cleared in xylene and embedded in paraffin wax. Serial
sections of 7 micronsthick were obtained using arotatory microtome. Some of the depar affinised sections wer e stained routinely
with haematoxyline and eosin (H& E) method15. The digital photomicrographs of the desired sections were made in the
Department of Anatomy resear ch laboratory, University of Benin, Nigeria for further observations.

RESULTS

The sections of the medial geniculate body (M SG) from the control group showed normal histological featureswith the neurons
appearing distinct and the glial cells normal without vacuolation in the stroma (Figure 1).

Figure1 (GROUP D): Photomicrograph reprweningthecontrol section
of the medial geniculate body (Original magnificacion x 400).

The sections of the medial geniculate body from the treatment (A, B, & C) groups showed some decreasein cellular population,
degenerative changes, cellular hypertrophy and vacuolations appearing in the stroma (Figure 2, 3 & 4).
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Figure 2 (GROUP A): Photomicrograph representing the treatment section of the medial geniculate body (group A),
that received 4mg/kg of artesunate for 3 days. (Original magnificacion x 400).

Figure 3 (GROUP B): Photomicrograph representing the treatment section of the medial geniculate body (group B)
that received 4mg/kg 1st day and thereafter 2mg/kg for 6 days of artesunate. (Original magnificacion x 400).

Figure 4 (GROUP C): Photomicrograph representing the treatment section of the medial geniculate body (group C),

http://biomed.uninet.edu/2008/n1/eweka.html
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that received 4mg/kg 1st day and thereafter 2mg/kg for 13 days of artesunate. (Original magnificacion x 400).

All theratsin each group wer e affected equally, with theratsin group C more severe than groups A and B. Affectation of the
ratsin group A was mild and Group B appearsto be moder ate.

DISCUSSION

Theresults(H & E) revealed that administration of artesunate showed some decreased cellular population, degener ative
changes, cellular hypertrophy and vacuolations which appeared in the stroma of the treatment groups compared with the
control section of the medial geniculate body. Neuronal degeneration has been reported to result in cell death, which is of two
types, namely apoptotic and necrotic cell death. These two types differ mor phologically and biochemically16. Pathological or
accidental cell death isregarded as necrotic and could result from extrinsic insultsto the cell such as osmotic, thermal, toxic and
traumatic effectsl?. It wasreported that cell death in response to neurotoxins might trigger an apoptotic death pathway within
brain cells18. Cell death in response to neurotoxins occur s as a controlled event involving a genetic programmein which caspase
enzymes ar e activated18.

The process of cellular necrosisinvolves disruption of the membranes structural and functional integrity. Cellular necrosisis not
induced by stimuli intrinsic to the cellsasin programmed cell death (PCD), but by an abrupt environmental perturbation and
departurefrom the normal physiological conditions19. Thereisthe need to further investigate the actual mechanism by which
artesunate induced neuronal degeneration in the medial geniculate body of adult wistar rat in this study.

Extensive cell death in the central nervous system is present in all neur odegener ative diseases!8. The type of nerve cell loss and
the particular part of the brain affected dictate the symptoms associated with an individual disease!8. In thisstudy artesunate
may have acted astoxin to the cells of the medial geniculate body, affecting their cellular integrity and causing defect in
membrane per meability and cell volume homeostasis.

In cellular necrosis, therate of progression depends on the severity of the environmental insults. The greater the severity of the
insultsthe morerapid the progression of neuronal injury9. The principle holdstrue for toxicological insult to the brain and
other organs?. The prime candidates for inducing the massive cell destruction observed in neur odegener ation are neur otoxinst8,
These may be substances present in small amountsin the environment, or even naturally occurring chemicals such as glutamate
used by the brain astransmitter's substances!8. The latter when present at a critical level can betoxic to the brain cellsthey
normally excitel8. It isinferred from thisresultsthat prolonged and high dose of artesunate resulted in increased toxic effects on
the MGB. Thedecreasein cellular population observed in this study may have been asaresult of cell death caused by thetoxic
effect of artesunate. In the same way, it has been reported that chronic administration of chloroquineresulted in the cellular
degener ative changes, sparse cellular population and vacuolation appearing in the stroma with some autophagic vacuolesin the
medial geniculate body and inferior colliculus of adult wistar rats?1-22. Chloroquine intoxication has been reported toresult in
the accumulation of lysosomal membranesrich in phospholipids and gangliosides due to the inhibition of lysosomal enzymes?3.

Thevacuolation observed in the stroma of the medial geniculate body in this experiment may be dueto artesunate interference,
sinceit has been reported that artesunate may be neur otoxic to the developing nervous system of wistar rats?4. The cellular
hypertrophy observed in this experiment may be due to the adver se effects of artesunate on the medial geniculate body. This
study may underlie the possible neur ogenic symptoms such as dizziness and tinnitusfor high doses of artesunate has been
reported to produce neurotoxicity such as selective damage to brainstem centresin mice and rats’®.

CONCLUSION

Our study revealed that high doses and long term administration of artesunate causes spares cellular population, cellular
degener ative changes, cellular hypertrophy and vacuolation in the medial geniculate body of adult wistar rats. These results may
indicate that the functions of the medial geniculate body in auditory sensibility may be adver sely affected.
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Comment of thereviewer Prof Pilar Mufiiz Rodriguez, PhD. Titular del Area de Bioguimicay Biologia Molecular dela Facultad
de Ciencias de la Universidad de Burgos. Espafia

Artemisinins are the fastest acting antimalarials, and they are being increasingly deployed in the global fight against falciparum
malaria. These compounds ar e also being developed for use against other parasitesand in cancer chemotherapy. The

artemisinins ar e sesquiter pine lactones characterized by possession of an endoper oxidering. Animal studies have consistently
revealed a unique pattern of artemisinin induced brainstem injury, and concerns have lingered over possible neurotoxicity in
humans.

Eweka and Adjene studied the histological effect of oral administration of artesuante, on the medial geniculate body of adult
Wistar rat. They observed that long administration or high doses may be neurotoxic to developing cellular hypertrophy and
degenerative changesin the medial geniculate body. The present work undobtedly is a valuable addition to more detailed studies
of the neurotoxicity of artesunate.

Comment of thereviewer Erhan Siileymanoglu. PhD. G.U.E.F., Department of Pharmaceutical Chemistry, Gazi University.
Gazi Mahallesi, Ankara. Turkey

The present study examines effects of orally administered antimalarial Artesunate on the medial geniculate body of adult wistar
rats.

Certain mor phological alterations found, could further be used in establishing dose-dependent deleterious effects of the drug on
thisbody neurons. The basic features of Artesunate, the objective of this study, aswell asthe experimental design are well
presented. Undoubtedly, thiswork isanother contribution to the efforts of under standing the cellular mechanisms of Artesunate
induced neuronal degeneration and cell death in animal models, and thus deservesto be published.
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