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Abstract
8 healthy cerebella were collected from 4 years old male Egyptian buffalos (Bubalus bubalis). Light microscopy revealed Purkinje

cells were arranged as one layer in the cerebellum of they were pear to flask shape having acidophilic cytoplasm with spherical pale

stained nuclei. TEM imaging of the samples showed the cytoplasm of purkinje cell were occupied by numerous well developed rough
endoplasmic reticulum organized into clusters of parallel cisternae and free ribosomes. Abundant Mitochondria were seen having
spherical to oval shape with intact membrane and regular cristae and dense granules. Purkinje cells had large size, euchromatic nu-

clei with well- defined nucleoli. The nuclear envelope was characterized by shallow dimples in which strands of rough endoplasmic
reticulum gathered constituting the nuclear cap region.
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Abbreviation
TEM: Transmission Electron Microscope

Introduction

The major share of buffalo milk in total milk production of Egypt is actually high. because of milk production of sheep and goats are de-

voted to rearing suckling lambs and kids [1]. Egyptian buffalo has potential economic role in raising consumption of meat and milk based
upon domestic production and monitoring the price inflation of in the Egyptian markets) [2]. Cerebellum was considered to be the main

tissue for diagnosis of rabies in case of buffaloes. Intracytoplasmic eosinophilic inclusion bodies in Purkinje cells of cerebellum of bovines
(Negri bodies) are considered as pathognomonic finding of rabies) [3]. Purkinje cells had a flask shape with eosinophilic cytoplasm and
prominent vesicular nuclei in the cerebellum of goat foetii [4]. Purkinje neurons, in vertebrate animals was found in the cerebellar cortex
of the brain, their cell bodies were flask shape having many threadlike extensions called dendrites [5].

Aim of the Study

The present study provides essential histological description of normal purkinje cell of Egyptian water buffalo in order to investigate

and diagnosis Rabies in buffalo.
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Materials and Methods

The present study carried out on 8 cerebellum of 4 years old Egyptian buffalos (Bubalus bubalis). The specimens were collected from

Itay Elbroud slaughterhouse in the El-Behera province. Institutional ethical permission was granted by both Alexandria University and
government ethics were adhered to. Specimens were grossly examined for any pathological abnormalities and samples were only collected from healthy males where abnormalities were not observed. The cerebella were dissected free from the surrounding tissues immediately following slaughter, ensuring that the same portion was collected from each animal.

For light microscope samples were taken from different parts of cerebellum and fixed in 10% neutral buffered formalin for 48 hours

and then dehydrated in ascending grades of ethyl alcohol. Samples were cleared in xylene and embedded in three changes of paraffin. 5
µm thick sections were prepared, mounted on slides and stained with Harris haematoxylin and eosin [6].

For transmission electron microscopy (TEM) 1 mm thick tissue samples were extracted from the cerebellum, fixed in 6% phosphate

buffered glutaraldehyde solution (pH 7.4) for 6 hours at 4ºC (McDowelland Trump, 1976). Following initial fixation, the tissues were

washed in several changes of cold (4ºC) 0.1M phosphate buffer solution every 15 minutes for 2 hrs. The tissues were then post fixed in 1%

solution of osmium tetroxide in cold (4ºC) 0.1M buffer (pH 7.2) for 2 hrs, rapidly dehydrated through ascending grades of ethyl alcohol,
transferred to propylene oxide and placed in a 1:1 mixture of propylene oxide and epoxy araldite [7]. Semi-thin serial sections (1 μm)
were stained with toludine blue and under visualised under a light microscope in order to select areas suitable for electron microscopy
examination. Ultrathin sections (60 - 100 nm) were cut using a glass knife and microtome and stained with uranylacetate followed by lead

citrate (Hayat, 2000) [7]. These sections were examined with Joel 100 cx transmission electron microscope operating at 100 kilovolts
(work carried out at the EM unit, Faculty of science, Alexandria University).

Results

Purkinje cells were arranged as one layer in the cerebellum of Egyptian buffalos, they were pear to flask shape having acidophilic

cytoplasm with spherical pale stained nuclei (Figure 1). Their cell bodies were the biggest in the cerebellum with unique and distinct

appearance. The dendrites of these cells were located in the molecular layer, while their axons project deep through the granular layer
(Figure 1 and 2).

Figure 1: Light photo micrograph of cerebellum of Egyptian buffalo (Bubalus Bubalis) showing Molecular layer (MO), Granular layer (Gr)
and Purkinje cell layer (arrow). Mic. Mag. x100.Stain. H&E.
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Figure 2: Higher magnification of the previous photo, showing purkinje cell layer (P), Their dendrites (arrowhead), Molecular layer (MO)
and Granular layer (Gr). Mic. Mag. x400.Stain. H&E.

TEM imaging of the samples showed that the buffalo purkinje cell were round in shape several dendrites were seen surrounding pur-

kinje cell (Figure 3). The cytoplasm of purkinje cell were occupied by numerous well developed rough endoplasmic reticulum organized

into clusters of parallel cisternae and free ribosomes (Figure 4). Abundant Mitochondria were seen having spherical to oval shape with

intact membrane and regular cristae and dense granules (Figure 4 and 5). Well developed Golgi apparatus were observed (Figure 6).
Purkinje cells had large size, euchromatic nuclei with well- defined nucleoli. The nuclear envelope was characterized by shallow dimples
in which strands of rough endoplasmic reticulum gathered constituting the nuclear cap region (Figure 6 and 7).

Figure 3: Transmission electron micrograph of purkinje cell of Egyptian water buffalo (p) depicting nucleus (N), nucleolus (U) and their
dendrites (arrow). Mic. Mag.x800.
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Figure 4: Higher magnification of the previous photo depicting mitochondria (m), rough endoplasmic reticulum (r ER), ribosomes (r),
nucleus (N) and nucleolus (U). Mic. Mag.x3000.

Figure 5: Another electron micrograph showing mitochondria with regular cristae (m), electron dense granules (arrowhead) and rough
endoplasmic reticulum (rER). Mic. Mag.x15000.

Figure 6: Electron micrograph denoting mitochondria (m), rough endoplasmic reticulum (r ER), golgi apparatus (g), shallow dimple of
nuclear envelope (arrow), ribosomes (r) and nucleus (N)” Mic. Mag.x3000.
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Figure 7: Higher magnification of the previous photo showing gathering of rough endoplasmic reticulum (r ER) around shallow dimple of
nuclear envelope (arrowhead), mitochondria (m), ribosomes (r) and Nucleus (N)” Mic. Mag.x15000.

Discussion
In the study, light microscopic examination exhibited that the purkinje cells of buffalo cerebellum were pear to flask shape having

acidophilic cytoplasm with spherical pale stained nuclei. Their cell bodies were the biggest in the cerebellum with unique and distinct ap-

pearance. In harmony with the present results the purkinje cell of rat cerebellum. The Purkinje cells were arranged in a single row. They
contained well defined rounded vesicular nuclei and prominent nucleoli [8]. Purkinje cells of adult male albino, their cytoplasm studded
with Nissel’s granules and having central open face nuclei [9].

The electron microscopic examination revealed that the nuclear envelope was characterized by shallow dimples in which strands of

rough endoplasmic reticulum gathered constituting the nuclear cap region cytoplasm of purkinje cell. While in adult male albino rat the

nucleoplasm was bounded by a regular nuclear membrane with almost no indentations [9]. The close association of nuclear envelope
with the rough endoplasmic reticulum suggests the possibility that these structures control the movement of material into and out of the
channels of the endoplasmic reticulum [10].

Some electron dense granules were detected in mitochondrial matrix, in addition, electron microscopic studies have disclosed similar

intramitochondrial granules in osteoclasts [11], in the epithelium of the renal tubules after administration of parathyroid hormone [12].

Weiss J M [13] suggested that it displays intramitochondrial aggregates of sodium and potassium ions. It could be proposed that these
granules might be ribosomal RNA. The mitochondrial RNA granules not only contain a large assortment of the molecular tools for posttranscriptional processing and handling of mRNAs but also play as centers for mitochondrial ribosome biogenesis, performing a function
equivalent to that of the nucleolus where cytosolic ribosomes are assembled [14].

Nucleus of Purkinje cell contains electron light, homogenously dispersed euchromatin and small granules of heterochromatin [15].

Studies on mammals revealed that Purkinje cells also synthesis the hormones progesterone and estradiol during the formation of the
cerebellar circuits in developing embryos and fetuses [16].

Purkinje cell plays a pivotal role in motor coordination and learning, and its loss was considered as one of the leading causes in various

motor disorders including autism, ataxia and Huntington’s disease [17,18].
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Purkinje cell bodies were the biggest in the cerebellum with unique and distinct normal appearance. They play important role in di-

agnosis Rabies in buffalo.
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