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Abstract

Background: Nutmeg is commonly used as a spice in various dishes, as components of teas and soft drinks or mixed in
milk and alcohol. The effect of chronic consumption of nutmeg on the medial geniculate body of adult Wistar rats was
carefully studied. Aim: The objective is to observe any possible histological changes. Materials and Methods: Rats of
both sexes (n = 24), with average weight of 200g were equally and randomly assigned into two treatment groups [A] and
[B]; and untreated Control group [C] of (n = 8) per group. The rats in the treatment groups [A] and [B] were respectively
given 1g and 2g of nutmeg thoroughly mixed with the feeds on a daily basis for thirty-two days. The control group
received equal amount of feeds daily without nutmeg added for the thirty-two days period. All rats were fed with grower’s
mash and given water liberally. The rats were sacrificed by cervical dislocation method on day thirty-three of the
experiment, medial geniculate body was carefully dissected out from the brain and quickly fixed in 10% formol-saline for
histological study. Results: The findings indicate that rats in the treated groups (A & B) showed some cellular degenerative
changes like hypertrophy, sparse cellular population, pyknotic nuclei with some microcystic changes, and vacuolation in
the stroma of the treated medial geniculate body relative to those in the control group. Conclusion: Long term
consumption of nutmeg may have adverse effect on microanatomy of medial geniculate body, which could negatively
impact on the auditory sensibilities. Further research, including human observational studies, aimed at corroborating these
observations is recommended.
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IntrOdUCti on carminative and stimulant properties [12]. In pregnancy
and lactation, nutmeg is used in traditional medicine

practice for antenatal and postnatal treatment [13]. One of
the active ingredients in nutmeg is called myristicine,
which has neurotoxic effects on dopaminergic neurons and
monoamine oxidase [2, 14, 15]. However, nutmeg is
associated with toxicity and it is a cause of health concern
when it comes to intoxication calls [3, 16-18]. It has been
reported to reduce cell viability in a dose dependent
manner [19].

Nutmeg is widely used in a variety of ways and for various
purposes. Dating back to the 16™ century [1], nutmeg has
been known for its psychoactive properties, which
includes antidepressant, anxiogenic and hallucination [1-4].
Powdered nutmeg is rarely administered alone, but it is a
constituent of numerous medicines such as aromatic
adjuncts. It is accepted as flavoring agent in food [5-7]. It
is used for its anticonvulsant, aphrodisiac and
psychoactive properties in male rat [8-10].

The medial geniculate body (MGB) is a metathalamic

Medicinally, nutmeg is known for its anti-inflammatory structure that serves as the last of a series of processing

and anti-thrombotic [11], as well as anti-rheumatic,
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centers along the auditory relay pathway. It is a knob like
protuberance in the lateral wall of caudal diencephalon,
lateral to the brachium of inferior colliculus [20]. It
represents the thalamic relay between the inferior
colliculus and the auditory cortex.

The cerebral cortex strongly affects the MGB through
descending projections, which were thought to consist
primarily of small areas with slow conduction velocities
[21, 22]. It has been demonstrated that neurons of auditory
cortex showed great physiological plasticity when rats
were exposed to specific stimuli coupled with concurrent
stimulation of a forebrain subcortical structure in the
nucleus basalis [23]. It has also been postulated that
besides the role in normal hearing, the auditory system
could influence cognitive behaviors and dysfunctions such
as sound-induced seizures [24].

Since the neurons of the central nervous system (CNS) are
affected by nutmeg, it is relevant to investigate its effect
on the MGB. It is probable that the adverse cytotoxic
effects of myristicine on the CNS could be manifest in the
microanatomy of MGB. Thus, the objective of this study is
to investigate possible histological effects of chronic
consumption of nutmeg on the MGB of adult Wistar rats.

Materials and Methods

Animal care ethics

The School of Basic Medical Sciences, University of
Benin granted approval before the work began. The rats
were obtained and maintained in the Animal Holdings of
the Department of Anatomy, School of Basic Medical
Sciences, University of Benin, Benin city, Edo State,
Nigeria. The animals were fed with grower’s mash
obtained from Edo Feeds and Flour Mill Limited, Ewu,
Edo State, Nigeria.

Nutmeg administration

Twenty-four adult Wistar rats of both sexes with average
weight of 200g were equally and randomly assigned into
two treatment groups [A] and [B]; and untreated Control
group [C] of (n = 8) per group. Unbranded nutmeg was
purchased from a local retailer at Oba market in Benin.
They were dried and graded into powder at the
Department of Pharmacognosy, Faculty of Pharmacy
University of Benin, Benin City Edo State.

The rats in the treatment groups [A] and [B] were
respectively given 1g and 2g of nutmeg thoroughly mixed
with the feeds on a daily basis for thirty-two days. The
control group received equal amount of feeds daily
without nutmeg added for the thirty-two days period. All
rats were fed with grower’s mash and given water liberally.
The rats were sacrificed by cervical dislocation on the
thirty-third day of the experiment. The skulls were opened
using bone forceps. The MGB was quickly dissected out
and fixed in 10% formol-saline for routine histological
techniques.

Histological study
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The tissues were dehydrated in an ascending grade of
alcohol (ethanol), cleared in xylene and embedded in
paraffin wax. Serial sections of 7um thick were obtained
using a rotatory microtome. The deparaffinized sections
were stained routinely with haematoxyline and eosin (H &
E). Photomicrographs of the results were obtained using
research photographic microscope in the Department of
Anatomy, School of Basic Medical Sciences, University of
Benin, Benin city, Edo State, Nigeria.

Results

The sections of MGB from the control group showed
normal histological features with the neurons appearing
distinct and of various sizes. The neuron and glial cells
appeared normal and no vacuolation in the stroma of the
sections (Fig.1).

Fig. 1 Control section of the medial geniculate body (H & E
x100).

Fig. 2 Section of medial geniculate body treated with nutmeg
lg/day (H & E x100).

Fig. 3 Section of medial geniculate body treated with nutmeg
2g/day (H & E x100).
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Sections of the MGB from the treated groups revealed
some changes like hypertrophy, relatively sparse cellular
population, pyknotic nuclei with some microcystic
changes, and vacuolation, when compared to the control
group. There was no remarkable difference between the
treated sections (Figs. 2 & 3).

Discussion
The results of the H & E stain from this experiment
revealed some cellular degenerative changes like

hypertrophy, sparse cellular population, pyknotic nuclei
with some microcystic changes, and vacuolation in the
stroma of MGB of the treated groups. A more prominent
feature in Fig. 2 and Fig. 3 is the fewer cell population,
when compared to the control section of Fig. 1. It could be
inferred that prolonged consumption of nutmeg resulted in
toxic effect that has manifested as sparse cellular
population of the MGB. These observations are similar to
histological effects of some other substances from our
laboratory [25-27].

Neuronal degeneration has been reported to result in cell
death [28]. It is known that pathological or accidental cell
death can result from extrinsic insults to the cell [29]. The
prime candidates for inducing the massive cell destruction
observed in neurodegeneration are neurotoxins. These
may be substances present in small amounts in the
environment, or even naturally occurring chemicals. It is
known that failure in the regulation of the release or
storage  mechanism of dopamine can trigger
neurodegenerative process [30]. It also known that nutmeg
has neurotoxic effects on dopaminergic neurons [2]. What
this report contributes is that the toxic effect of nutmeg is
observable at the microanatomical level vis-a-vis by
histopathological procedure.

Furthermore, edema involves

cytotoxic usually

intracellular swelling and this could involve neuronal cells.

Typical brain edema is associated with endothelial cell
hypertrophy and neuronal cell vacuolation [31]. Brain
edema is also generally associated with -electrolyte
imbalance. The pharmacologic disruption of the MGB
caused by nutmeg is a cardinal feature of the results of this
experiment. Therefore, it is thinkable that nutmeg
intoxication may be associated with electrolyte imbalance.

This study revealed that high doses and long term
consumption of nutmeg causes some cellular degenerative
changes in MGB of adult Wistar rats. Nutmeg is a
common household spice sometimes abused for its
hallucinogenic properties. This abuse is well reported in
the medical literature [3, 16-18], but histological
perspective is lacking. Thus, the importance of this report
is the presentation of microanatomical perspective of
nutmeg toxicity.

Conclusion

Nutmeg abuse often presents with clinical symptoms that
the pathology tests do turn up negative. This report
provides a stepping stone to investigate feasible novel
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laboratory tests concordant with MGB pathology and/or
auditory dysfunction that could serve for better assessment
of nutmeg toxicity. It is therefore recommended that
further studies aimed at corroborating these observations
be carried out.
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