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Abstract

Cerebral cortex is the largest part of cerebrum in the mammalian brain which plays key role in motor
function. The Micerebral cortex also called primary motor cortex, a principal brain area that generates
impulse that controls the execution of movement. The aim of the study is to premilinary study the
histological and histochemical demonstrate the effect of methanol leaf extract of Nicotiana tabaccum
(MLNT) on the M cerebral cortex in Wistar rats. Twenty male rats were divided into four groups (group
A was the control administered with both Tween 80 and Oil (1:4) while group B to D was administered
200, 400 and 600 mg/kg MLNT) and were subjected to treatment for four weeks. The rats were sacrificed
and the brain was dissected and fixed in Bouin’s fluid for histological and histochemical routine.
Histological routine was performed with Haematoxylin and Eosin stain and histochemical analysis was
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done with cresyl fast violet. The histological and histochemical observations showed varied degree of
neurodegeneration in the M Cerebral cortex of the MLNT treatment groups when compared with the
control. From the results we can conclude that Nicotiana tabacum is a neurotoxic plant which might leads
to brain neurodegeneration.
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INTRODUCTION

Nicotiana tabacum, or cultivated tobacco is a periodically and seasonally grown herbaceous plant
and its leaves are popularly grown worldwide to be processed into tobacco (Ren and Timko,
2001). Tobacco products, including cigarettes, cigars, chewing tobacco, snuff, and loose pipe
tobacco is obtained from the plant Nicotiana tabacum or Nicotiana rustica. All forms of tobacco
contain nicotine, an extremely addictive drug that can act as both a central nervous system
stimulant and depressant (Kamal, 2014). Nicotine is the primary pharmacologic component of
tobacco, and users of tobacco products seek out its effects. The highly addictive nature of nicotine
is responsible for its widespread use and difficulty with quitting (Lorena, 2017). It is well known
that tobacco products contain more than 4000 different chemicals (USDHHS, 1983). Their effects,
along with the sensory stimulation and the conditioning that develops with continued use, may
contribute to the addiction process which remain a major concern (Walley and Jenssen, 2015).
Many of these chemicals are known to cause cancer and various other diseases. Tobacco is most
often smoked, usually in the form of cigarettes, cigars, or in pipes (Kamal, 2014). Exposure to
tobacco nicotine either in smoking or smokeless forms includes: cigars, pipe tobacco, snuff, and
chewing tobacco, has been reported to be associated with alteration in the normal functions of
the brain and the whole nervous system (Odokuma and Oyem, 2018; Wahab et al., 2023; Wahab
et al., 2024; Wahab et al., 2025a; Wahab et al., 2025b). Nicotine is used to other nicotine addictions
(Katzung, 2005; Charles, 2010). Using a controlled amount of nicotine helps to reduce nicotine
withdrawal symptoms when one attempts to quit the use of tobacco products (Adeniyi, 2007;
NIDA Research Report Series, 2009b; Charles, 2010).

Cerebral cortex is the largest area of the cerebrum in the mammalian brain which plays key role
in motor function. The M; cerebral cortex also called primary motor cortex, a principal brain area
that generates impulse that controls the execution of movement. The cerebrum is mainly
concerned with voluntary motor functions, motivation, foresight planning, memory, mood,
emotion, social judgment, and aggression (James, 2002). Therefore, because of this functional fact
any structural change that occur within the cerebrum may affect brain associated area (Adeniyi
et al., 2010) hence, this study aimed to investigate the effect of MLNT on motor cerebral cortex
M; using both histological and histochemical routine.

MATERIALS AND METHODS

Plant Material

Fresh Nicotiana tabacum (tobacco) leaves was obtained from a local a local farm in Zaria, Kaduna
State, Nigeria and were deposited and authenticated in the Herbarium Unit of Department of
Biological Sciences, Faculty of Life Sciences, Ahmadu Bello University, Zaria, Nigeria with a
Voucher Specimen Number of ABU 054.
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Plant Extract Preparation

The preparation of methanol leaf extract of Nicotiana tabacum (MNLT) was conducted in the
Department of pharmacognosis and drug development, Faculty of Phamaceutical Sciences,
Ahmadu Bello University, Zaria. The method of maceration as reported by Wahab et al. (2023)

Experimental Animals

A total of twenty apparently healthy male Wistar rats (150 to 200 g) were obtained from Animal
House of the Department of Pharmacology and Therapeutics, Faculty of Pharmaceutical Sciences
Ahmadu Bello University, Zaria and housed in plastic cages (40cm x 35 cm) of five Wistar rat
each. Animal feed and water were provided ad libitum.

Experimental Design

Twenty male rats were divided randomly into four groups of five rats each. Group A was the
control and was administered with distilled water (Tween 80/ Oil; 1:4). Group B was
administered with 150 mg/kg MLNT, group C was administered with 300 mg/kg MLNT and
group D was adminisitered with 600 mg/kg MNLT. The administration was done orally for 28
days.

Animal sacrifice

At the end of the, the experiment, rats from each group were humanly sacrificed and brain organs
harvested, fixed in Bouin’s fluid for routine histological tissue processing and stained with
Hematoxylin and Eosin and histochemical (Cresly Fast Violet) stains, and examined under a light
microscope

RESULTS

Haematoxylin and Eosin stain

Sections of the M1 motor cortex layer IIl of Wistar rat of the control group showed normal
histoarchitectural features with well-preserved granular cell, pyramidal cell and glia cell, the
section of 200 mg/kg MLNT showed a neurodengenerative changes as karyolysis, chromatolysis,
satellitosis, cytoplasmic Shrinkage, gliosis and vacuolation when compared with the control
while section of 400 mg/kg MLNT showed a degenerative change in the histoarchitectural
distortion as karyolysis, dead neuron, chromatolysis, cytoplasmic shrinkage, gliosis and pyknosis
and also, section of 600 mg/kg MLNT revealed a severe histoarchitectural distortion as
karyolysis, pyknosis, chromatolysis, gliosis and cytoplasmic shrinkage when compared with the
control.

Cresyl Fast Violet stain

Sections of the M1 motor cortex layer III of Wistar rat of the control group showed normal
histoarchitectural features with well-preserved granular cell, pyramidal cell and glia cell, the
section of 200 mg/kg MLNT showed a neurodengenerative changes as karyolysis, chromatolysis,
and vacuolation when compared with the control while section of 400 mg/kg MLNT showed a
degenerative change in the histoarchitectural distortion as chromatolysis, vacuolation and
pyknosis and also, section of 600 mg/kg MLNT revealed a severe histoarchitectural distortion as
karyolysis, pyknosis and vacuolation when compared with the control.
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Haematoxylin and Eosin stain (x 250).
II: Layer III; GC: Granular cell; g: Glia cell; PC: Pyramidal cell; Np: Neurophil; Ky: Karyolysis; Cl/C: Chromatolysis;
St: Satellitosis; Cs: Cytoplasmic Shrinkage; Ky: Karyolysis; V: Vacuolation; G/Gs: Gliosis and Pk: Pyknosis.

Plate I: Sections of M1 cerebral region of Wistar rat of the control group showing normal cytoarchitecture. Cresyl Fast
Violet stain (x 250).

II: Layer III; Np: Neurophil; PC: Pyramidal cell; GC: Granular cell; Pk: Pyknosis; V: Vacuolation Cl: Chromatolysis;
Cs: Cytoplasmic Shrinkage and Ky: Karyolysis.

DISCUSSION

The effects of oral administration of MLNT on the motor cerebral cortex of Wistar rats were
investigated to explore the possible neurohistological and histochemical implication that could
result following its use. Using light microscope, the results obtained from the sectioned motor
cerebral cortex of Wistar rats stained with Hematoxylin and Eosin (H&E) and Cresyl Fast Violet
(CFV) revealed the extract had deleterious effects on the motor cortex of the Wistar rats.

Histoarchitectural distortion of neural tissue manifesting as, neuronal degenerative changes is a
suggesstion of neurotoxicity in the central nervous system (Ramesh, 2022). Neuronal
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degeneration is an important cause of apoptosis or cell death, which occur as a result of
pathological condition or natural aging related process (Mazanetz and Fischer, 2007; Kumar and
Khanum, 2012; Uremis and Uremis, 2025) thereby exerting extrinsic insults or traumatic stresses
on the cells (Kumar et al., 2009; Sivanandam and Thakur, 2012). Degenerative changes observed
as, cortical neuronal degeneration vacuolation, satellitosis, necrosis and pkynosis, chromatolysis
and loss of cellular components in cerebral section of treated rats when compared with the control
implies treatment related neurotoxicity. Findings are in agreement with previous reports on
neurodegenerative changes following tobacco exposure thereby induce nervous tissue
pathological changes (Wahab et al., 2023; Wahab et al., 2024; Wahab et al., 2025a; Wahab et al.,
2025).

Following light microscopy examination of the motor cortex, rough endoplasmic reticulum and
free ribosomes appear as basophilic granular areas called Nissl bodies with Cresy Fast Violet
staining. Neuronal degeneration has been related to reduction in Nissl substances (Agbon et al.,
2016) owing to disintergration of P-tubulin, an important cytoskeletal component, and these
effects are evoked by N-methyl D-aspartate receptor (NMDAR) function (Xu et al.,, 2012).
Findings are in accordance with the reports of Wahab et al. (2024) with loss of Nissl substance in
the brain section following MLNT induced toxicity. The brain among other tissues and organ
with high lipid content is the most sensitive target of tobacco toxicity (Wahab et al. 2025). The
neurotoxic effect of MLNT results from its ability to cross the blood brain barrier readily and
influence alteration of certain membrane bound enzymes responsible for protecting the biological
systems resulting to free radical damages or oxidative stress (Wahab et al. 2023).

Oral administration of MLNT results in chromatolysis of Nissl bodies. Adeniyi et al. (2010)
reported an enlarged somata in the neocortex following tobacco extract. The reason for this is due
to increase in the protein synthesis in the cells and/or chromatolysis that result from
hyperactivity of the brain cells due to nicotine stimulation as reported by Penton and Lester
(2009). However, chromatolysis impaired neuronal functioning and ultimately lead to cell death.
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