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ABSTRACT

The effects of chronic consumption of nutmeg commonly used as a spice in various dishes, as components of teas and soft drinks or
mixed in milk and alcohol on thelateral geniculate body of adult wistar ratswas studied.

Therats of both sexes, with aver age weight of 200g were randomly assigned into treatment and control groups. Theratsin the
treatment group (n=8) received 2g of nutmeg thor oughly mixed with the feeds on a daily basisfor thirty-two days. The control group
(n=8) received equal amount of feeds daily without nutmeg added for thirty-two days. The grower s mash feeds was obtained from
Edo Feedsand Flour Mill Limited, Ewu, Edo State, Nigeria and therats were given water liberally. Therats were sacrificed on the
thirty-three day of the experiment. Thelateral geniculate body was car efully dissected out and quickly fixed in 10% formal saline for
histological study.

Thefindingsindicate that ratsin thetreated group showed some cellular degener ative changes like spar se cellular population,
pyknotic nuclel with some microcystic changes, edema and vacuolationsin the stroma of the treated lateral geniculate body as
compared to that of the control group.

Chronic consumption of nutmeg may ther efor e have an adver se effect on the visual sensibilities by affecting the microanatomy of the
lateral geniculate body of adult wistar rats. It isrecommended for further studiesaimed at corroborating these observations.
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RESUMEN: EFECTOSHISTOLOGICOSDEL CONSUMO CRONICO DE NUEZ MOSCADA EN EL CUERPO GENICULADO
LATERAL DE RATASWISTAR ADULTAS.

Hemos estudiado cuidadosamente los efectos del consumo crénico de nuez moscada, cominmente utilizada par a condimentar platos
diversos o afadir atésy bebidas sin alcohol mezclada con leche y alcohol, sobre el cuerpo geniculado lateral de ratas Wistar adultas.

Un lote deratas de ambos sexos, con un peso promedio de 200g fueron asignados al azar en grupos de tratamientoy control. Lasratas
del grupo de tratamiento (n = 8) recibieron 2g de nuez moscada bien mezclada con los alimentos, durantetreintay dosdias. El grupo
control (n = 8) recibi6 la misma cantidad de alimentos al dia sin nuez moscada afiadida durante los mismostreintay dos dias. El
pienso molido se obtuvo de Edo Feeds and Flour Mill Limited, Ewu, Edo State, Nigeriay alasratas seles dio agua abundante. Los
animales se sacrificaron el diatreintay tres del experimento. El cuer po geniculado lateral se disecé con cuidado y fué rapidamente
fijado en formol salino al 10% para estudio histolégico.

Losresultadosindican quelasratasen e grupo tratado, mostraron algunos cambios celular es degener ativos como dispersion celular,
picnésis nuclear con algunos cambios microquisticos, edema y vacuolizaciones en €l estroma del cuerpo geniculado lateral delos
animalestratados, en comparacion con €l grupo control.

El consumo cr6nico de nuez moscada por tanto, puede tener un efecto adver so sobre la sensibilidad visual al afectar la microanatomia
del cuerpo geniculado lateral deratas Wistar adultas. Se recomiendan estudios adicionales encaminados a corroborar estas
observaciones.

Palabras clave: Efectos histol6gicos. Nuez M oscada. Cuer po geniculado lateral. Ratas Wistar.

INTRODUCTION

The nutmeg plant, Myristica fragrans Houtt, isa member of the small primitive family called Myristicaceae, taxonomically placed
between the Annonaceae and Lauraceael. At present, Myristicaceae is considered as a member of Magnotiales or itstaxonomical
equivalents?-3. Nutmeg has long been known for its psychoactive properties, producing anxiety/fear, hallucination, from asearly as
16th century writingsto current internet based site#-6.

Nutmegs are widely accepted as flavoring agents, are used in higher doses for their aphrodisiac and psychoactive propertiesin male
rat7-8, Nutmeg and its Oleoresin are used in the preparation of meat products, soaps, sauces, baked foods, confectioneries, puddings,
seasoning of meat and vegetables, to flavour milk dishes and punches. Powder ed nutmeg israrely administered alone, but entersinto
the composition of numer ous medicines as aromatic adjuncts. Medicinally, nutmeg is known for its stimulative and car minative
properties®-10. In pregnancy and lactation, traditionally nutmeg has been used as an abortive agent. Although this use has been
largely discounted, it remains a persistent cause of nutmeg intoxication in women1t,

Theactiveingredient in nutmeg is called Myristicineand isa naturally occurring insecticide and acaricide with possible neurotoxic
effects on dopaminer gic neur ons and a monoamine oxide!2-13, Cytotoxic and apoptotic effects of Myristicine have been reported such
that cell viability was reduced by exposureto Myristicine in a dose dependent manner 13,

Thesuperior colliculusand lateral geniculate body constitutestheintracranial visual relay centres. Thelateral geniculate body in
mammalsis considered as part of the thalamic nuclei for processing visual information4. In ratsthelateral geniculate body receives
input from the geniculate leaflet, which participatesin theregulation of circadian function through its projection to the circadian
pacemaker of the hypothalamuslS. Cortical structures such asthe medial and lateral geniculate bodies, inferior and superior colliculi
have higher glucose utilization than other structures!6. Thereisa correlation between functional activity and metabolic rate such as
in the visual and auditory system16,

Since the neurons of the central nervous system ar e affected by nutmeg, it isrelevant to investigateits effect on the lateral geniculate
body since thereisno actual dosage used specification by variousfood vendorsin Nigeria. It is probable that the adver se cytotoxic
and apoptotic effects of myristicine reported may be dueto direct effect of nutmeg on the lateral geniculate body. This present study
istoinvestigate some histological effects of chronic consumption of nutmeg on the lateral geniculate body of adult wistar rats.

MATERIALSAND METHODS

ANIMALS: Sixteen adult wistar rats of both sexes with average weight of 200g wer e randomly assigned into two groups: A and B of
(n=8) in each group. Group A served astreatment group (n=8) while group B (n=8) served asthe control. Theratswere obtained and
maintained in the Animal Holding of the Department of Anatomy, School of Basic M edical Sciences, University of Benin, Edo State,
Nigeria. The animalswer e fed with grower's mash obtained from Edo Feeds and Flour Mill Limited, Ewu, Edo State, Nigeria and
given water liberally. The Nutmeg seeds wer e obtained from Oba Market, Benin City, Edo State. They weredried and graded into
powder at the Department of Pharmacognosy, Faculty of Pharmacy, University of Benin, Benin City.

NUTMEG ADMINISTRATION: Theratsin thetreatment group (A) were given 2g of Nutmeg thor oughly mixed with the growers
mash respectively on a daily basis for thirty-two days. The control group (B) received equal amount of feeds without Nutmeg added
for the same period of thirty- two days. Theratswere sacrificed by cervical dislocation on the thirty- three day of the experiment. The
skulls wer e opened using bone for ceps to expose the brain of therats. Thelateral geniculate body was quickly dissected out and fixed
in 10% formal saline for routine histological techniques.
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HISTOLOGICAL STUDY: Thetissueswere dehydrated in an ascending grade of ethanol, cleared in xylene and embedded in
par affin wax. Serial sections of 7 micronsthick were obtained using a rotatory microtome. The depar affused sections wer e stained
routinely with haematoxyline and eosin1?,

Photomicrographs of the desired results wer e obtained using resear ch photogr aphic microscope in the Department of Anatomy,
School of Basic Medical Sciences, University of Benin, Benin city, Edo State, Nigeria.

RESULTS

Thedesired sections of thelateral geniculate body (L GB) from the control animals showed normal histological featureswith the
neurons appearing distinct and of various sizes. The neuron and glial cells appeared normal and no vacuolation in the stroma of the
sections (figures 1 - 2).
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Figure 1: control section Lateral Geniculate Body Figre2: control section of Lateral Geniculate Body
(H& E x 100) (H&E x 400)

Thelateral geniculate body (L GB) of thetreated groupsrevealed some cellular degener ative changes like spar se cellular population,
pyknotic nuclei with some microcystic changes, edema and vacuolationsin the stroma of thetreated lateral geniculate body (L GB) as
compared to that of the control group (figures 3 - 4).
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DISCUSSION

Theresults (H& E) of thisexperiment revealed some cellular degener ative changes like spar se cellular population, pyknotic nuclei
with some microcystic changes, edema and vacuolationsin the stroma of the treated lateral geniculate body as compared to the
control section of the lateral geniculate body in adult wistar rats. 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 morphologically and biochemically18,
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Pathological or accidental cell death isregarded as necrotic and could result from extrinsic insultsto the cell such as osmotic, thermal,
toxic and traumatic effects!. It wasreported that cell death in response to neurotoxins might trigger an apoptotic death pathway
within brain cells?0, Cell death in response to neurotoxins occur s as a controlled event involving a genetic programme in which
caspase enzymes ar e activated?0,

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
departure from the normal physiological conditions?L.

Thereisthe need to further investigate the actual mechanism by which nutmeg induced neuronal degeneration in thelateral
geniculate body of adult wistar ratsin thisstudy.

Extensive cell death in the central nervous system is present in all neur odegener ative diseases?C. The type of nerve cell lossand the
particular part of the brain affected dictate the symptoms associated with an individual disease?0. In this study nutmeg may have
acted astoxin to the cells of the lateral geniculate body, affecting their cellular integrity and causing defect in membrane per meability
and cell volume homeostasis.

In cellular necrosis, the rate of progression depends on the severity of the environmental insults. The greater the severity of theinsults
the morerapid the progression of neuronal injury22, The principle holds truefor toxicological insult to the brain and other organs?L.
The prime candidates for inducing the massive cell destruction observed in neur odegener ation ar e neur otoxins?0. 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?0. The latter when present at a critical level can betoxic to the brain cellsthey normally excite?0. It could
beinferred from thisresultsthat prolonged and high dose of nutmeg resulted in increased toxic effects on the lateral geniculate body.
Thedecreasein cellular population observed in this study may have been asaresult of cell death caused by the toxic effect of nutmeg.
In the sameway, it has been reported that chronic administration of chloroguineresulted in the cellular degener ative changes, sparse
cellular population and vacuolation appearing in the stroma with some autophagic vacuolesin the inferior colliculus and medial
geniculate body of adult Wistar rats?3-24,

The vacuolations observed in the stroma of the treated lateral geniculate body in this experiment may be due to nutmeg interference,
sinceit hasbeen reported that myristicine obtained from the nutmeg may have a cytotoxic and apotoxic effects on the body. The
sparse cellular population observed in this experiment may be due to the adver se effects of nutmeg on the cells of the lateral
geniculate body of the adult wistar rats.

The microcystic changes and edema observed in the stroma of the lateral geniculate body in this experiment may be due to nutmeg
interference, sinceit isknown to cross blood brain barrier and thus getting accessto the cells of the brain. The results observed in this
experiment may be due to the adver se effects of nutmeg on the lateral geniculate body. Since the neurons of the central nervous
system is affected by nutmeg, it is probable that the results obtain in this experiment may have been due to the neurotoxic effect of
nutmeg on the neuronal cells of the lateral geniculate body of treated adult wistar rats.

Ischemic or pharmacologic disruption of cellular transporters can cause swelling of the brain parenchyma. Under such conditions,
thereisanet shift of water from the extracellular spaceto theinterior of the brain cells?5. Cytotoxic edema usually involves
intracellular swelling of glial, endothelia and neur ons?>. The microcystic changes and edema in the stroma of thetreated lateral
geniculate body reported in this experiment might be due to neurotoxic effect of nutmeg on the lateral geniculate body of adult wistar
rats. Regulation of brain water content and therefore of the volumeis critical for maintaining theintracranial pressurewithin
tolerable limits?S, In this study nutmeg could have acted astoxinsto the cell of the lateral geniculate body thus affecting their cellular
integrity and causing a defect in membrane per meability and cell volume homeostasis.

Asbrain tissue swells or shrinks as seen in this study, the activity of the cellular transportersis approximately modified by the up or
down regulations as earlier reported in the case of hyponatremia or hypernatremia2s. |schemia or phar macologic disruption of
cellular transporters can cause swelling of parenchyma of the brain and that of the lateral geniculate body. The phar macologic
disruption of the lateral geniculate body caused by nutmeg isa cardinal feature of the results of this experiment. Though thereare
many different causes of cell swelling, including drug poisoning, water intoxication, hypoxia, and acute hyponatremia2s. Under such
conditionsthereisa net shift of water from the extracellular spaceto theinterior of the brain cells?5. The results observed in this
experiment, usually involvesintracellular swellings of glial, endothelia and neur ons?s. Brains swelling attendant to sever e cytotoxic
edema may lead to marked reduction in the size of the ventricular system and basal cisterns?s.

Since the neurons of the central nervous system is affected by nutmeg, it is probable that the results obtain in this experiment may
have been dueto the neurotoxic effect of nutmeg on the neuronal cells of thelateral geniculate body of adult wistar rats.

CONCLUSION AND RECOMMENDATION

Thisstudy revealed that high doses and long term consumption of nutmeg causes some cellular degener ative changes like sparse
cellular population, pyknotic nuclel with some microcystic changes, edema and vacuolationsin the stroma of the treated lateral
geniculate body as compared to the control section of the lateral geniculate body in adult wistar rats. Theseresults may probably
affect the visual sensibility functions of the lateral geniculate body in the adult wistar rats.
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Comment of thereviewer José Maria Trejo PhD Department of Neurology. Hospital General Yague. Complejo Asistencial
Universitario de Burgos. Espaia.

Thisisapreliminary study of effects of nutmegin lateral geniculate body of wistar rats. Food toxicity isa field of growing concern
becauseits possible association with disease, particularly neur odegener ative and the neur otoxic effect of some (as L athyrus sativa)
have been well establised.

Next studies should quantify changes and assessthem blindly to group assingment” .

Comment of thereviewer Prof. Pilar Mufiiz Rodriguez PhD. Biochemistry and Molecular Biology. Sciences Faculty. Universidad de
Burgos. Espafia

Nutmeg it isa plant, whose antioxidant activity it isknown. This compound has been used as a spice in the confection of different
foods and also has long been known for its psychoactive properties.

The authors showsin animals of experimentation how a high doses and long term consumption of nutmeg causes histological changes
of thelateral geniculate body. Theseresults are pending of further studiesthat confirm these observations.
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