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ABSTRACTS

Thryonomys swinderianus (African grasscutter, AGC) is a breeding species widely spread
across Sub-Sahara Africa and recently reported as potential model in neuroscience
researches. Striato-pallidal (caudate-putamen, CPu, and globus pallidus, GP) nuclei are
subcortical structures that play critical roles including planned voluntary movements in
mammals. Hence, elucidating certain regions of AGC brain is critical in understanding the
neurobiology of the species. This study described the brain morphologic features and
characterized striato-pallidal microscopic features of AGCs. Four AGCs were obtained from
a farm in Zaria. AGCs were euthanized, fixed-perfused and the brains harvested for
morphologic (brain features and dimensions) and microscopic examination (histological
features using H&E stains, and Nissl substances using Cresyl fast violet stain) of striato-
pallidal regions. CPu was characterized into six-defined quadrants, and histometric features
of the fascicules were analyzed. AGC brains were milky in color with sulcal depressions.
AGC mean brain weight was greater than 11g and brain length (rostro-caudal) greater than
45mm. Microscopically, section through the cerebrum revealed a subcortical striatum with
distinct CPu and GP. These nuclei revealed varying neuronal cells types and glial cells. CPu
demonstrated pockets of white mater patches (fasciculi), with varying sizes and abundance
across the quadrants. Histometric analysis of fasciculi within the characterized six quadrants
showed difference (p<0.05) between quadrants, with higher values on the medial
compartments when compared with lateral compartments of CPu. The brain morphologic and
striato-pallidal microscopic features of the AGC is typical for a rodent species. These
findings present AGC as a potential model in neuroscience related investigations.

Keywords: Brain dimension, Caudate-putamen, Globus pallidus, Histology, White-mater
patches.
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INTRODUCTION

The brain as the part of the central nervous
system is critically involved in the
integration, coordination, and regulation of
major functions in a biological system.
[URIEIAT Certain regions of the brain have
been associated with distinct functions
including  voluntary and involuntary
activities. PI¥1 In the telencephalic region,
cortical and subcortical structures have been
associated with regulation of activities
ranging from, but not limited to sensory,
movement,  cognition, and  executive
functions. [T 1101 111 The striatum as a
subcortical structure consists of majorly of
two nuclei; caudate and putamen, nucleus
accumbens, [12 131 manifesting as a single
complex nucleus (caudate-putamen) (CPu)
in rodent species. I The striatum or CPu
serve as a major input source for the basal
ganglia of the whole brain. [ 161 7] The
CPu together with other nuclei (globus
pallidus (GP), subthalamic, and substantia
nigra) largely control voluntary skeletal
movements, learning and memory, reward
and motivation, and emotionality. 81 (191 [20]
(21 1221 |nvestigations using experimental
animal  models especially mammals
including  primate, non-primate, and
commonly, rodents have been beneficial in
biomedicine  for  elucidating  certain
pathologies related basal nuclei (striatal and
pallidal) dysfunctions. (2311241251 [26]

Certain under-explored African rodent
species could be of benefit in neuroscience
related research. 2”1 The African grasscutter
(AGC) (Thryonomys swinderianus) is a
breeding species widely spread across Sub-
Saharan Africa. [28 [ 361 |n West Africa,
Nigeria, these species (AGCs) live in most
habitats from the rain forests of the
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Southern regions to the semi-arid part of the
extreme Northern regions of the country. 2
291 They are herbivores, feeding on aquatic
grasses in the wild B% and in agricultural
areas, feed on crops in cane plantations. !
B The African grasscutter (AGC) also
referred to as giant cane rat [ has
demonstrated unique behavioral patterns;
being a quick runner and skilled swimmer,
and using its forelimbs for eating, fighting,
mating, [ 4 and freezing on sighting its
predictor. B3 This rodent can live up to
seven years in captivity. % Description of
the neurobiology of this indigenous species
as potential models in research is trending
amongst neuroscientists. 81 B4 Therefore,
elucidating the characteristics of CPu and
GP of this species is pertinent in
understanding it’s neurobiology, hence its
significance in biomedical and clinical
related investigations.

This study described the brain morphologic
and striato-pallidal microscopic features of
the Thryonomys swinderianus (African
grasscutter, AGC).

MATERIALS AND METHODS

Experimental Animals: A total of four (4)
adult Thryonomys swinderianus (African
Grass-cutter, AGCs) were obtained for the
study. The AGCs were procured from the
Tamqua Farm in Zaria, Kaduna State,
Nigeria. AGCs were transported in
ventilated wooden cages to the Animal
House of the Department of Human
Anatomy, Faculty of Basic Medical
Sciences, College of Medical Sciences,
Ahmadu Bello University (ABU), Zaria and
housed  under  standard  laboratory
conditions, fed with cane-sugar, water-
melon, and carrots. AGCs were allowed to
acclimatize for few days before
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commencement of the study. AGCs were
handled according to the Ethical Guidelines
for the Use of Animals in Research as
established by the National Committee for
Research Ethics in Science and Technology
(NENT).

Animal  Euthanasia and  Sample
Collection: At the end of the
acclimatization period, AGCs were weighed
to determined absolute body weight using a
digital weighing scale (CAMRY EKS5055,
Indian) before anesthesia under chloroform.
The anesthetized AGC was placed on a
dorsal recumbence position on a dissection
board, and perfused via cardiac puncture
using 10% Buffered Formol Saline fixative
according to the method described by. 7]

Immediately after the perfusion fixation, the
AGCs were decapitated at the atlanto-
occipital joint and the head dissected by
skinning and stripping off all the scalp and
facial muscles followed by craniotomy to
extract the whole brain. The meninges and
underlying blood vessels were carefully
dissected out to expose the intact brain. The
harvested whole brain was observed for
morphologic features and subsequently post
fixed (in the same fixative for 72 hours) for
microscopic assessments (Figure 1).

Morphological Studies: Morphological
observations were conducted on the dorsal,
lateral and ventral surfaces of the harvested
whole brain.  Morphometric parameters
including the brain weight and dimensions
were determined. Brain weight was
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measured using a portable digital weighing
scale (Notebook Series Digital Scale, China;
0.01g). The brain dimensions were
measured using a digital Vernier caliper
(150 mm, China). The following dimensions
were measured from the dorsal and lateral
surfaces of the brain as described by B8: (a)
Brain length: an anteroposterior dimension;
from the most rostral (anterior) aspect (part)
of the olfactory bulb to the most caudal
(posterior) part of the cerebellum; (b)
Cerebral  length: an  anteroposterior
dimension; from the most rostral aspect of
the cerebrum (bulbo-cerebral junction; that
is, the junction between the base of the
olfactory bulb and the apex of the cerebrum)
to the most caudal aspect of the cerebrum
(at the cerebro-cerebellar junction); (c) Mid-
antero-frontal  width: (Fronto-parietal
Junction; that is, the junction between the
frontal and parietal lobes); (d) Cerebral
width: a transverse dimension; the most
prominent aspect of the cerebrum on the
right and left; (e) Cerebellar length: an
anteroposterior dimension; from the most
rostral aspect of the cerebellum (cerebro-
cerebellar junction) to the most caudal
aspect of the cerebellum; (f) Cerebellar
width: a transverse dimension; the most
prominent aspect of the cerebellum on the
right and left; (g) Cerebral dorso-ventral
length: the most prominent aspect of the
cerebrum from the dorsal to the ventral
surface; (h) Cerebellar dorso-ventral length:
the most prominent aspect of the cerebellum
from the dorsal to the ventral surface. (See
Figure 2).
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Figure 1: Experimental protocol

Figure 2: Morphological dimensions of the dorsal and lateral surfaces of AGC
brain

A: Dorsal surface B: Lateral surface; 1: Brain length (rostro-caudal); 2: Cerebral length; 3:
Cerebellar length; 4: Fronto-parietal transverse dimension; 5: Cerebral width or transverse
Dimension; 6: Cerebellar width or transverse dimensions; 7: Cerebral dorsoventral length;
and 8: Cerebellar dorsoventral length
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Microscopic Studies: The post fixed brain
specimens were processed using histological
techniques for microscopic assessments
using histological, histochemical and
histometric techniques. A brief description
of the protocols adopted are as follows:

Histological studies: The brain specimens
were sectioned coronally to target the
subcortical structures; the striatal (caudate-

putamen, CPu) and pallidal (globus
pallidum, GP) nuclei (See Figure 3).
Paraffin  histological  sections  were

processed and stained with Hematoxylin
and Eosin (H & E) stains to demonstrate
general histoarchitectural features of CPu
and GP. The histological tissue processing
was carried out in the Histology Unit of the
Department of Human Anatomy, ABU,
Zaria. Processed tissue slides were
examined using a dissecting microscope
(AmScope- Stereomicroscope, China) and
bright field microscope (HX-LUX Leitz
Wetzlar, Germany) at different microscopic
magnifications (x10, x40, x100, and x250).
The dissecting microscope at x10
magnification, was used to map out or
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localize the entire periphery of the CPu on
the coronal brain section. For the
convenience  of  characterization  of
histological features, the CPu was divided
into six (6) quadrants (superomedial,
superolateral, mediomedial, mediolateral,
inferomedial, and inferolateral) with the aid
of three (3) imaginary lines (a vertical and
two transversely oriented lines) (See Figure
3).

Each quadrant of the CPu was observed at
higher magnification (x100, and x250) for
cytoarchitectural features including cell
types, shapes and white mater reticulations.
Similarly, the histological features of the Gp
was examined at varying microscopic
magnifications and cytoarchitectural
features including cellular morphology were
determined. Microphotograghs of the CPu
and Gp were captured using a digital
microscopic camera (AmScope MA-500,
USA) and subsequently used for histometric
assessments. Micrography were carried out
in the Microscopy and Stereology
Laboratory,  Department of Human
Anatomy, ABU, Zaria.
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Figure 3:

Coronal sections through the cerebrum of AGC to target the striatum
(caudate putamen (CPu) and globus pallidus (GP)

A: Transverse or (coronal) section through CPu; B: Transverse or (coronal) section through
GP; C: Vertical line through the midpoint of the CPu; D: Transverse plane through superior
1/3 of CPu; E: Transverse plane through inferior 1/3 of CPu; 1: Superomedial; 2:
Superolateral; 3: Mediomedial; 4: Mediolateral; 5: Inferomedial; 6: Inferolateral; 7: Globus
pallidus; 8: Internal capsule; 9: Reticular thalamic nucleus; Red oval line: showing the CPu
(X) and GP regions (Y), Adopted from George Paxinos and Charles Watson Rat Atlas 6th

edition 2007.

Histochemical Studies: Processed paraffin

histological sections were stained with
histochemical stain; Cresyl fast violet
(CFV) stain to demonstrate varying

neuronal cells types (and Nissl substances).
Histochemical sections were examined at
varying  magnifications  using  light
microscope and micrographs captured for
subsequent analyses. The histochemical
tissue processing was carried out in the
Histology Unit, Department of Human
Anatomy, ABU, Zaria.

Histometric Studies: Histometric analysis
was conducted according to method
described by Agbon et al. U for 2D
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quantification of size of structures on

micrographs. Measurements were
performed to estimate the sizes of
fascicules/ fasciculi (white-mater
reticulations)  embedded  within  the

parenchyma of CPu at the defined quadrants
in AGCs.

Histometry was conducted using a light
microscope with a x10-objective lens (X100
microscopy) and a computer running image
analysis software (AmScope MT version
3.0.0.5, USA) for microscopy, and digital
micrographs of CPu sections stained with
CFV. The AmScope imaging software
polygon tool was used to measure the areas
and perimeters of selected fasciculi.
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Selection criterion; fasciculi within a
predetermined inclusion frame/area:
136.21x 62.15um? (See Figure 4). The mean
values of measurements were computed and
statistically =~ compared  between  the
quadrants of CPu.

obtained were
software,

Data Analysis: Data
analyzed using the statistical

GraphPad Prism (v 9.1.0, Boston, USA) and
results presented in charts expressed as
mean = S.E.M. The presence of significant
difference among means were determined
using one-way ANOVA with Tukey post
hoc test for significance. Confidence
interval was set at p< 0.05.

Figure 4:

RESULTS

Morphological Assessments: The absolute
body weight of AGCs revealed a mean
weight of 2243.5 £22.50 g (Table 1). Brains
of the rodents were observed to be milky in
color and presented with two major sulcal
depressions on the dorsal surface; a coronal
plane-oriented depression, separating the
cerebrum (fore brain) from the cerebellum
(hind brain) and the other, a sagittal plane-
oriented  depression,  separating  the
cerebrum into two hemispherical halves.
Minor (sulcal) depressions (grooves) were
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Sections of the Caudate putamen of AGC showing selection frame for
Histometry. (H&E)

observed on the dorsal surface of each halve
of the cerebral hemispheres of the AGCs.
The ventral surface presented with distinct
parts of the brain including the optic
chiasma just rostral (anterior) to the
midbrain. Other brain stem structures (pons
and medulla) are delineated by depressions,
the medulla continues caudally with the
spinal cord. Moreover, vasculatures and
other related features were observed (Figure
5).

Data on brain dimensions revealed the mean
AGCs brain weight was greater than 11 g.
The mean values of other AGCs brain
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parameters measured are presented on Table
1.

Histological and Histochemical
Assessments: Coronal section through
caudate-putamen  (CPu) at  varying
microscopic magnifications revealed

distinct histoarchitectural features of the
AGCs. At a lower magnifying power, a
bilateral oval shaped nucleus in the
subcortical regions. The CPu is related
medially to the lateral walls of the lateral
ventricles and corpus callosum whose fibers
runs medial and superiorly to the CPu. The
fibers of the corpus callosum continues
supero-laterally, delineating the CPu from
the cortical regions (figure 6).

At a higher microscopic power, the CPu

revealed varying cell types including
neuronal and glial cells, reticulations
(clusters of white mater patches or

fascicules) with varying shapes, sizes, and
abundance. Blood vessels (capillaries) of
varying sizes were observed to accompany
the reticulations on the periphery. A
comparison of the histoarchitectural features
across the characterized quadrants of the
CPu revealed no observable differences in
the distribution cells (neuronal and glial).
Generally, the reticulations present with a
well-defined outline, relatively oval to
circular shaped architecture. The sizes and
abundance of these fascicules differ across
the quadrants of the CPu; Fascicules
appeared to be larger in the superomedial
quadrant and smaller in the inferolateral
when compared to that of other quadrants.
Fascicles appeared to be more abundant in
the lateral quadrants than in the medial
quadrants generally (Figures 7).
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A closer examination of the CPu
cytoarchitectural features revealed distinct
cell morphologies including stellate,
pyramidal, horizontal, multipolar, and
fusiform cell types. Glial cells were
observed to be related to fascicules in a
unique fashion within the parenchymal and
periphery of the fascicules. Additionally,
cells of CPu reacted positively with the
histochemical stain, Cresyl Fast Violet
(Figure 8).

Coronal sections through the globus pallidus
(GP) at varying magnifying power revealed
characteristic features of the subcortical
nuclei, GP. At a lower magnifying power, a
distinct nuclei just adjacent to the CPu;
situated inferomedially lies the GP.
Medially, the GP is related to the internal
capsule and reticular thalamic nucleus. At a
higher magnification, the GP demonstrated
typical features of nervous tissues including
neuronal and glial cells with related
vasculatures (blood capillaries).
Additionally, pockets of clustering neuronal
cells were observed. Histochemical staining
of GP sections with Cresyl Fast Violet
revealed positive reactivity which is
characteristic of neural tissue, and distinct
cell morphologies including fusiform,
stellate, oligodendrocyte, and pyramidal
cells (Figure 9).

Histometric Analysis: Histometric
characterization of the fasciculi size within
the defined six quadrants of CPu revealed
differences. The mean area of fasciculi in
quadrant 1 was remarkably higher compared
to quadrants 4, 5 and 6. The mean fasciculi
perimeter within the medial quadrants
presented with larger sizes (p<0.05) when
quadrant 1 was compared to quadrants 5 and
6 (Figures 10 and 11).
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Table 1: Morphological Parameters of AGCs
Parameter Mean + SEM
BWT (g) 2243.5 +22.50
BrwT (g) 12.385 + 0.295
BL-RC (mm) 50.965 + 0.215
CL (mm) 20.08 + 0.530
CbL (mm) 15.985 + 0.535
FPTD (mm) 22.74 + 0.490
CTVD (mm) 26.055 + 0.305
CbWTD (mm) 11.95 +0.50
CDVL (mm) 17.775 £ 0.925
CbDVL (mm) 11.49 £ 0.26

BWT (Body weight); BrWT (Brain weight); BL-CR: Brain length (rostro-caudal); CL.:
Cerebral length; CbL: (Cerebellar length); FPTD: (Fronto-parietal transverse dimension);
CTVD: ( Cerebral width or transverse Dimension); CoWTD: (Cerebellar width or transverse
dimensions); CDVL.: (Cerebral dorsoventral length); and CbDVL: (Cerebellar dorsoventral
length).

Figure 5: Brain of the African grasscutter

A: Dorsal view; B: Ventral view; 1: Olfactory bulb; 2: Sagittal (intercerebral) fisure,
separating the cerebral hemispheres; 3: Cerebrum (right hemisphere); 4: Sulcal depression; 5:
Cerebellum; 6: Optic tract; 7: Optic chiasma; 8: Midbrain; 9: Pons; 10: Medulla; 11: Spinal
cord.
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Figure 6: Coronal section of African grasscutter brain with the caudate putamen.
CFV stain

1: Cerebral cortex; 2: Corpus callosum; 3: Lateral ventricle; 4: Caudate putamen.

Figure 7: Section of the caudate putamen of African grasscutter. x100 H&E.

1: Superomedial; 2: Superolateral; 3: Mediomedial; 4: Mediolateral; 5: Inferomedial; 6:
Inferolateral; N: Neuronal cell; F: Funiculus (white mater); V: Blood vessel (capillary).
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Sections of the caudate putamen of African grasscutter. x250 CFV stain.

igure 8:
1: Superomedial; 2: Superolateral; 3: Mediomedial; 4: Mediolateral; 5: Inferomedial; 6:

Inferolateral F: Fasciculus; G: Glial cell; M: Multipolar cell P: Pyramidal Cell; O:
Oligodendrocyte; S: Stellate cell; V: Blood vessel (capillary).

Figure 9: Sections of the globus pallidus of African grasscutter. H&E (top row) and
CFV (bottom row) stains.

F: Fusiform cell; P: Pyramidal cell; O: Oligodendrocyte; V: Blood vessel, CPu: Caudate
putamen; GP: Globus pallidus; I: Internal capsule; R: Reticular thalamic nucleus; Red oval
broken line: Neuronal synapses in the GP.
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Figure 10:  Histometric characteristic of fasciculi (area) of African grasscutter

n= 4, mean + SEM, one-way ANOVA, Tukey post hoc test, *=p<0.05 when quadrant 1 was
compared to quadrant 4, **=p<0.05 when quadrant 1 was compared to quadrants 5 and 6.
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Figure 11:  Histometric characteristic of fasciculi (perimeter) of African grasscutter

n= 4, mean + SEM, one-way ANOVA, Tukey post hoc test, *=p<0.05 when quadrant 1 was
compared to quadrants 5 and 6
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DISCUSSION

In this study, AGC brain morphologic
features were described and the striatal
features characterized using histological,
hisctochemical, and histometric approaches.

The observed mean AGCs’ absolute body
weight value greater than 2 kg is in lined
with reported values for adults AGCs. [
This placed the species as a large rodent;
larger than the African giant rat (Cricetomys
gambianus) with reported mean absolute
body weight > 1 kg [“% for adults, but less
weighty than some rodent species including
porcupine with reported mean absolute body
weight > 7 kg. Y The milky coloration of
the AGCs brain is in agreement with
reported brain coloration for rodent species.
(421 131 4 This coloration is a common
manifestation of structures of the central
nervous system linked with the presence of
an integral biochemical component, lipid
moieties. [4°1 1461

Major sulcal depressions delineating the
cerebrum from cerebellum and, separating
the two cerebral hemispheres observed in
this rodent species agrees with the reported
characteristics of the brain of rodents. [421 [47]
[“81 Grooves (minor sulcal depressions)
observed on the dorsal surface of the
cerebrum suggests the species to be
gyrencephalic. This finding agrees with
reported gyrencephalic cortex in some
rodents including the agoutis and guinea
pigs having certain patterns of gyri on
cortical cerebral surfaces. [“°1 50 However,
this finding is at variance with the
commonly reported lissencephalic cerebral
cortex for rodents. B71 This variance could
be associated to adaptive variation in this
species, AGC, and/ or probably influenced
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by factors including environment and
genetics. 1 Morphologic features of the
ventral surfaces including brain stem
observed in this rodent species is in lined
with reported characteristics in rodents and
other mammalian species. (401511

The mean brain weight of AGCs observed
to be > 12 g agreed with reported mean
values for adults AGCs. B% 47l This mean
brain weight value is greater than that
reported for murine, hamsters, squirrel, 2
guinea pigs % and African giant rats. [39 531
Brain size in the mammalian species tends
to increase with increasing cranial cavity. In
this study, measured brain dimensions (total
brain, cerebral and cerebellar parameters) of
the AGC suggest this trend with values
comparatively higher than that reported in
some rodent species including rats, guinea
pigs and African giant rats. 71 Olude et al.,
53 and Ibe et al., “! reported a significant
difference in brain dimensions for different
brain weights of rodent species across age
groups. This finding agrees with reports that
attributed larger brain dimensions to brain
weights in different species. [42114]

Microscopically, the histoarchitectural
features of the AGCs CPu as bilateral oval
shaped subcortical nuclei, just dorsal to the
corpus callosum is characteristic of the
mammalian species including rodents. 4
(551 561 Developmentally, striatal elements
arise as deep telencephalic structures on

both sides of the cerebral hemispheres. [71
[58]

The observed varying neuronal and glial cell
types is a common feature of neuronal
tissue. Neuronal cells are the main cellular
components of the nervous tissues, and the
glial cells are supporting components. [5°1 (601
The fasciculi as patches of white mater

268 |Page



Brain Morphology and Microscopic Studies on the Striato-Pallidal Nuclei of an African Rodent Species; Thryonomys

swinderianus (African Grass Cutter)

(reticulations) imply neuronal connectivity
with bilaterally similar (commissural fibers)
and different (ipsilateral and/ or contra-
lateral; association fibers/ projections)
regions of the brain. [ [621 631 \wouterlood
et al., [64], have demonstrated several
striatal connections to and from different
regions of the brain. This CPu characteristic
parenchymal features having neuronal and
glial cellular components mingling with
reticulations is in line with striatal
histoarchitectural  patterns reported in
mammalian species including rodents such
as mice and rats. [5° 54 The accompanying
blood capillaries peripheral to the
reticulations within the AGCs CPu shows a
typical vascularized tissue similarly reported
in mammalian species. 651 6]

Histochemically, the characteristic
architecture of the white mater patches
(reticulations; fascicules) delineated as an
oval to circular shaped feature of AGCs
CPu suggests glial-outlined bundles of
white mater participating in striatal
connectivity with different regions of the
brain including cortical and subcortical
nuclei. Gerfen and  Surmeier, [67
demonstrated that, the CPu received
excitatory corticostriatal and thalamic tracts
as direct input. The variations in fascicular
sizes and abundance in the defined
quadrants of CPu of AGCs suggest regional
compartmentalization probably associated
with functional connectivity. Gerfen and
Surmeier, 1 and Fujiyama et al., [68]
demonstrated tracts both commissural and
association fibers output directly to the GP
and substantia nigra pars reticulate.

Varying cell morphologies observed in
AGCs CPu including stellate, pyramidal,
horizontal, multipolar, and fusiform cells
are typical of nervous tissues presenting
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with morphologically distinct cell types that
are functionally related. [ 3] Planert et al.
[72 and Oorschot [ "1 reported difference
neuronal cell morphologies in mammals
including primate and non-primate species,
especially rodents; mice and rats. The
presence of glial cells within the
parenchyma and periphery of the fascicules
indicates glial-delineated peripheral
boundaries of reticulations (fasciculi)
providing nutritive, supportive, and other
regulatory functions in the CPu of this
species (AGCs). Tennyson et al. ™4 and
Gerfen et al. " reported histochemical
reactivity of developing neostriatal neurons
of rabbits and transgenic mice to Horse
radish peroxidase (HRP); however, CFV is
an excellent neuronal, cell body-specific
stain. The positive reactivity of CPu cells to
the histochemical stain, CFV implies the
cells are involved in normal physiological
and biochemical processes necessary for
nervous tissue function. [

The GP observed as a subcortical nuclei
situated inferomedially to the CPu agrees
with the reported location of GP as
subcortical striatal elements in mammalian
species including rodents. [®1 U7 Striatal
structures arise deep in the telencephalon
during brain development and maintained
same location at adulthood on either sides of
the cerebral hemispheres. [ [l The
varying neuronal cell types and glial cells
observed in the parenchyma of GP is typical
of cytoarchitecture of the nervous tissue. [
601 pockets of clustered cells indicates
neuronal and inter-neuronal  synaptic
communication which could be axo-somato-
dendritic synapses; probably groups of
functionally dependent neuronal cells.
These communications could be inhibitory
or excitatory regulating pallidal
homeostasis. These findings are in line with
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previous studies in mammals including
rodents, that reported pockets of clustering
cells in certain regions of the brain [81 [60
and associated these clustering formations
as functionally interdependent neurons.
Reactivity of GP cells to CFV stains is
suggestive of the cells involvement in
normal physiological and biochemical
processes necessary for nervous tissue
function. (601181

The observed remarkable differences in
fasciculi sizes (area and perimeter) within
the defined six quadrants of AGCs’ CPu
with histometric quantification corroborate
histological observations in this study.
These variations in fascicular sizes,
especially larger calibers in the medial
quadrants of AGC CPu is suggestive of
regional compartmentalization probably
associated with certain and/ or specific
connections  between  cortical and
subcortical regions of the brain. Parent and
Hazrati, 82 together with Stoessl et al., [I;
reported striatal connectivity ranging from
commissural to projecting fibers from the
cortical regions to the superomedial
compartments of the CPu (corticostriatal);
between the thalamus and striatum
(thalamostriatal); between the substantia
nigra and striatum (nigrostriatal), between

the GP, and striatum (striatopallidal). (841 (8]
[86]

The brain morphologic features of AGC
demonstrate a relatively large brain for a
rodent species with cortical cerebral sulcal
depressions  placing this species as
gyrencephalic. Microscopic striatal and
pallidal features characterize this species as
having a typical architecture of the
subcortical structures of mammalian central
nervous system. Although, there is much to
be elucidated about the neuroanatomy of

The Journal of Anatomical Sciences 2023 Vol. 14 No. 1

this species owing to the methodologies
adopted to characterize certain features of
the basal nuclei of this species. However, it
IS convenient to mention that, these
characteristic formations suggest a well-
organized central nervous system with basal
nuclei elements necessary for motor
homeostatic functionality that relates to
certain behavioral patterns for the survival
of the species, AGC. Thus, the species is
potentially  beneficial in neuroscience
investigations  with  clinical relevance
ranging from movement disorders and
therapy, motivation, reward and cognitive
abilities.

CONCLUSION

The brain morphologic and striato-pallidal
microscopic features of the Thryonomys
swinderianus (African grasscutter, AGC) is
typical for a rodent species. These findings
present AGC as a potential model in
neuroscience related investigations.
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