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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 the superior colliculus of adult wistar rats was 
carefully studied. The rats of both sexes (n = 24), with average weight of 200g were randomly assigned into two 
treatment (A & B) (n=16) and Control (c) (n=8) groups. The rats in the treatment groups (A & B) received 1g and 2g of 
nutmeg thoroughly mixed with the feeds respectively on a daily basis for thirty-two days. The control group (c) 
received equal amount of feeds daily without nutmeg added for thirty-two days. The growers mash feeds was obtained 
from Edo Feeds and Flour Mill Limited, Ewu, Edo state, Nigeria and the rats were given water liberally. The rats were 
sacrificed by cervical dislocation on the thirty-three days of the experiment. The superior colliculus was carefully 
dissected out and quickly fixed in 10% formal saline for histological study. 

The findings indicate that rats in the treated groups (A&B) showed some cellular degenerative changes, hypertrophy, 
sparse cellular population, mild edema and vacuolations in the stroma of the  superior colliculus as compared to the 
control group. Chronic consumption of nutmeg may therefore have an adverse effect on the visual sensibilities by 
affecting the microanatomy of the superior colliculus of adult wistar rats. It is recommended for further studies aimed 
at corroborating these observations. 
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Introduction 
 

      The Nutmeg plant, Myristica fragrans Houtt, is a member of the small primitive family called 
Myristicaceae, taxonomically placed between the Annonaceae and Lauraceae1. At Present, Myristicaceae is 

considered as a member of Magnotiales or its taxonomical equivalents 2, 3, Nutmeg has long been known 

for its psychoactive properties (producing anxiety/fear, Hallucination), from as early as 16th century 

writings to current internet based site 4,5,6. 
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      Nutmeg is widely accepted as flavoring agents, are used in higher doses for their aphrodisiac and 

psychoactive properties in male rat 7,8. 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. Powdered nutmeg is rarely administered alone, but enters into the 

composition of numerous medicines such as aromatic adjuncts. Medicinally, nutmeg is known for its 
stimulative and carminative properties  9,10. In pregnancy and lactation, traditionally Nutmeg has been used 

as an abortifacient. Although this use has been largely discounted, but it remains a persistent cause of 

nutmeg intoxication in women11. The active ingredient in nutmeg is called Myristicine and is a naturally 

occurring insecticide and acaricide with possible neurotoxic effects on dopaminergic neurons and a 

monoamine oxide 12, 13. Cytotoxic and apotoxic effects of Myristicine have been reported such that cell 

viability was reduced by exposure to Myristicine in a dose and dependent manner 13. 

      The superior colliculus is concerned with ocular movement. Such movements can result from 

stimulation of a wide area in the pretectal and tegmental regions of the brain. The superior colliculus 

controls and regulates many movements of the eye and head. It acts as an integrative center subserving 

visual perception. Thus, it also has a role in certain aspects of vision. Its major role is to co-ordinate 

responses evoked by a variety of sensory signals with behavioural movements that directs the head, eyes 

and ear towards the environmental stimulus. Thus, the superior colliculus has a critical role in visual 
localization, orientation tracking movements, accommodation and papillary reflex. Its superficial layers are 

concerned with vision 14, and its deep layer has been implicated in eye movements and somesthetic input 15. 

Cortical structures such as the medial and lateral geniculate bodies, inferior and superior colliculi have 

higher glucose utilization than other structures.  There is also a correlation between functional activity and 

metabolic rate such as in the visual and auditory system 16. 

      Since the neurons of the central nervous system is affected by nutmeg, it is relevant to investigate its 

effect on the superior colliculus. It is probable that the adverse cytotoxic and apotoxic effects of myristicine 

reported may be due to direct effect of nutmeg on the superior colliculi. This present study is to investigate 

the histological effects of chronic consumption of nutmeg on the superior colliculus of adult Wistar rats.  

 

 
 

Materials and Methods 
 
ANIMALS: Twenty-four adult wistar rats of both sexes with average weight of 200g were randomly 

assigned into three groups: A, B and C of (n=8) in each group. Group A and B served as treatment groups 

(n=16) while group C (n=8) served as the control. The rats were obtained and maintained in the Animal 

Holding of the Department of Anatomy, School of Basic Medical Sciences, University of Benin, Edo State, 
Nigeria. The animals were fed with grower’s mash obtained from Edo Feeds and Flour Mill Limited, Ewu, 

Edo State, Nigeria and given water liberally. The Nutmeg seeds were obtained from Oba Market, Benin 

City, Edo State. They were dried and graded into powder at the Department of Pharmacognosy, Faculty of 

Pharmacy, University of Benin, Benin City. 

 

NUTMEG ADMINISTRATION: The rats in the treatment groups (A & B) were given 1g and 2g of 

Nutmeg thoroughly mixed with the growers mash respectively on a daily basis for thirty-two days.  The 

control group (c) received equal amount of feeds without Nutmeg added for the same period of thirty- two 

days. The rats were sacrificed by cervical dislocation on the thirty- three day of the experiment.  The skulls 

were opened using bone forceps to expose the brain of the rats.  The superior colliculus was quickly 

dissected out and fixed in 10% formal saline for routine histological techniques.   
 

HISTOLOGICAL STUDY:  The tissues were dehydrated in an ascending grade of alcohol (ethanol), 

cleared in xylene and embedded in paraffin wax.  Serial sections of 7 microns thick were obtained using a 

rotatory microtome. The deparaffused sections were stained routinely with haematoxyline and eosin 17.  

Photomicrographs of the desired 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.   
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Results 
 

      The desired sections of the superior colliculus from the control animals 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& 2). 

          The superior colliculus of the treated groups revealed some cellular degenerative changes such as 

hypertrophy and sparse cellular population. The stroma of the treated sections showed some mild edema 

and vacuolations (fig. 3& 4)   

 

 

 
Fig.1: Control section of the superior colliculus  

(H & E method x100) 

 
Fig.2: Control section of the superior colliculus  

(H & E method x400) 

 

 
Fig.3: Treated section of the superior colliculus 

             With 1g  Nutmeg (H & E method x400) 

 
Fig.4: Treated section of the superior colliculus 

                  With 2g Nutmeg (H & E method x400) 
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Discussion 
 

      The results (H&E) of this experiment revealed some cellular degenerative changes such as hypertrophy and sparse 

cellular population. The stroma of the treated sections showed some mild edema and vacuolations in the treatment 

groups as compared to the control section of the superior colliculus. 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 biochemically 18. Pathological or accidental cell death is regarded as necrotic and could result from extrinsic 

insults to the cell such as osmotic, thermal, toxic and traumatic effects 19. It was reported that cell death in response to 

neurotoxins might trigger an apoptotic death pathway within brain cells 20. Cell death in response to neurotoxins 

occurs as a controlled event involving a genetic programme in which caspase enzymes are activated 20. 

       The process of cellular necrosis involves disruption of the membranes structural and functional integrity. Cellular 

necrosis is not induced by stimuli intrinsic to the cells as in programmed cell death (PCD), but by an abrupt 

environmental perturbation and departure from the normal physiological conditions 21. There is the need to further 
investigate the actual mechanism by which nutmeg induced neuronal degeneration in the superior colliculus of adult 

Wistar rats in this study. 

      Extensive cell death in the central nervous system is present in all neurodegenerative diseases 20.The type of nerve 

cell loss and the particular part of the brain affected dictate the symptoms associated with an individual disease 20. In 

this study nutmeg may have acted as toxin to the cells of the superior colliculus, affecting their cellular integrity and 

causing defect in membrane permeability and cell volume homeostasis. 

      In cellular necrosis, the rate of progression depends on the severity of the environmental insults. The greater the 

severity of the insults the more rapid the progression of neuronal injury 22. The principle holds true for toxicological 

insult to the brain and other organs 21. The prime candidates for inducing the massive cell destruction observed in 

neurodegeneration are neurotoxins20. These may be substances present in small amounts in the environment, or even 

naturally occurring chemicals such as glutamate used by the brain as transmitter’s substances 20. The latter when 
present at a critical level can be toxic to the brain cells they normally excite 20. It could be inferred from this results 

that prolonged and high dose of nutmeg resulted in increased toxic effects on the superior colliculus. The decrease in 

cellular population observed in this study may have been as a result of cell death caused by the toxic effect of nutmeg. 

In the same way, it has been reported that chronic administration of chloroquine resulted in the cellular degenerative 

changes, sparse cellular population and vacuolation appearing in the stroma with some autophagic vacuoles in the 

inferior colliculus and medial geniculate body of adult Wistar rats 23,24. 

      The vacuolations observed in the stroma of the superior colliculus in this experiment may be due to nutmeg 

interference, since it has been reported that myristicine obtained from the nutmeg may have a cytotoxic and apotoxic 

effects on the body. The cellular hypertrophy observed in this experiment may be due to the adverse effects of nutmeg 

on the superior colliculus.   

      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 superior colliculus of 
adult wistar rats.  

 

Conclusion and Recommendation 

 

      This study revealed that vary doses and long term consumption of nutmeg causes some cellular degenerative 

changes such as hypertrophy and sparse cellular population,  mild edema and vacuolations in the stroma of the 

superior colliculus of adult Wistar rats.  These results may probably affect the visual sensibilities functions of the 

superior colliculus in the adult wistar rats. 
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