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Abstract: 
Prednisolone is an oral, synthetic (man-made) corticosteroid used for suppressing the immune system and inflammation. It 

belongs to the general class of medicines called „steroids‟ which are used to treat a number of conditions; for example 

inflammation, asthma, arthritis and allergic reactions. Steroids are used with other medicines to prevent the body from 

rejecting transplanted organ. The purpose of this study was to evaluate the possible effects that Prednisolone could have on 

the cerebral cortex of wistar rats. Twenty (20) wistar rats were used for this experiment; they were divided into four groups 

with each group consisting of five Wistar rats. Group I was the control, while groups II, III, and IV were given 5mg/kg, 

15mg/kg and 20mg/kg of Prednisolone respectively for a period of fourteen (14) days via oral intubations. The brain tissues 

were fixed, processed and stained in haematoxylin and eosin; and the slides were viewed under the light microscope fitted 

with a digital camera and laptop. Our results showed neuronal degeneration of the cerebral cortex of the Prednisolone 

treated groups when compared with the control. Based on our observations, we therefore conclude that Prednisolone 

administration resulted into neurodegeneration of the cerebral cortex of Wistar rats.   
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Introduction 
 

Prednisolone is a synthetic glucocorticoid, a derivative 

of cortisol, which is used to treat a variety of 

inflammatory and auto-immune conditions. It is the 

active metabolite of the drug prednisone and is used 

especially in patients with hepatic failure, as these 

individuals are unable to metabolise prednisone into 

Prednisolone [1].  

It is a corticosteroid drug with predominant 

glucocorticoid and low mineralocorticoid activity, 

making it useful for the treatment of a wide range of 

inflammatory and auto-immune conditions [2] , such as 

asthma, [3]. It is also use for the treatment of uveitis, 

pyoderma gangrenosum, rheumatoid arthritis, 

ulcerative colitis, pericarditis, temporal arteritis,Crohn's 

disease, Bell's palsy, multiple sclerosis [4]. It is also 

employed for the management of cluster headaches, 

vasculitis, acute lymphoblastic leukemia and 

autoimmune hepatitis [5]; systemic lupus 

erythematosus, Kawasaki disease and dermatomyositis 

[6]. 

 

 Corticosteroids inhibit the inflammatory response to a 

variety of inciting agents and it is presumed, delay or 

slow healing. They inhibit the edema, fibrin deposition, 

capillary dilation, leukocyte migration, capillary 

proliferation, fibroblast proliferation, deposition of 

collagen, and scar formation with inflammation.  

 

The cerebral cortex is the biggest part of the brain. This 

large and complicated neural circuit is involved in most 

of the brain‟s highest functions, such as memory, 

language and sight. In man and higher animals, 

modifications of behaviour are due to cortical activity 

[7].  

 

The cerebrum consists of two cerebral hemispheres that 

are partially connected with each other. A coronal 

section through the cerebral hemisphere shows each 

hemisphere has three borders: superiomedial, 

inferolateral and inferiormedial:  
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These borders divide the surface of the hemisphere into 

three Large surfaces: superolateral, medial and inferior; 

the inferior surface is further divided into anterior orbital 

part and posterior tentorial part. Each cerebral 

hemisphere is divided into four major subdivisions or 

lobes. These are: The frontal lobe- it lies anterior to the 

central sulcus, and above the posterior ramus of the 

lateral sulcus [8]. The parietal lobe: lies behind the 

central sulcus. It is bounded below by the posterior 

ramus of the lateral sulcus and by the second imaginary 

line; and behind the upper part of the first imaginary 

line.The occipital lobe: is the area lying behind the first 

imaginary line. The temporal lobe: lies below the 

posterior ramus of the lateral sulcus and second 

imaginary line. It is separated from the occipital lobe by 

the lower part of first imaginary line[8].  

 

The two hemispheres of man are not symmetrical in their 

control of several functions. Speech, reading and writing 

for example, are vested in the left hemisphere, whereas 

the analysis of music is in the right (or right handed 

persons). These cortical areas account for most of the 

cortex of lower mammals (Marsupials and Insectivores), 

but for only one-quarter of the cortex of man [9].  

 

The cerebral cortex develops from the most anterior part 

of the neural plate, a specialized part of the embryonic 

ectoderm. The neural plate folds and closes to form the 

neural tube. From the cavity inside the neural tube 

develops the ventricular system, and, from the epithelial 

cells of its walls, the neurons and glia of the nervous 

system. The most anterior (frontal) part of the neural 

tube, the telencephalon, gives rise to the cerebral 

hemispheres and cortex [10]. 

 

Cortical neurons are generated within the ventricular 

zone, next to the ventricles. At first, this zone contains 

"progenitor" cells, which divide to produce glial and 

neuronal cells [11].The glial fibers produced in the first 

divisions of the progenitor cells are radially oriented, 

spanning the thickness of the cortex from the ventricular 

zone to the outer, pial surface, and provide scaffolding 

for the migration of neurons outwards from the 

ventricular zone.  

 

The first divisions of the progenitor cells are symmetric, 

which duplicates the total number of progenitor cells at 

each mitotic cycle. Then, some progenitor cells begin to 

divide asymmetrically, producing one postmitotic cell 

that migrates along the radial glial fibers, leaving the 

ventricular zone, and one progenitor cell, which 

continues to divide until the end of development, when it 

differentiates into a glial cellor an ependymal cell.  

 The migrating daughter cells become the pyramidal 

neurons of the cerebral cortex [10]. The aim of this study 

was to evaluate the possible effects that Prednisolone 

could have on the cerebral cortex of Wistar rats. 

MATERIALS AND METHODS:  

Materials:  

The materials used include the following: twenty Wistar 

rats, Syringes, needles, distil water, Steel cages, 

pelletized feeds, weighing balance, Prednisolone tablets, 

tissue processing reagents, Bouins fluid, Cotton wool, 

cover slip, slides, Chloroform and tap water.  

Experimental Animals:  

Twenty (20) wistar rats were used for this experiment. 

They were procured from the faculty of pharmaceutical 

sciences‟ animal house, Ahmadu Bello University, zaria, 

Nigeria. The Wistar rats were kept in the Department of 

Human Anatomy‟s Animal House, Ahmadu Bello 

University Zaria, Nigeria for two weeks before the 

commencement of administration; this was to allow the 

animals acclimatized to the new environment. The 

Wistar rats were fed with pelletized grower feeds and 

allowed to drink water freely at will throughout the 

experiment.  

Experimental Design:  

 

The Wistar rats were divided into four groups with each 

group consisting of five Wistar rats. Group I was the 

control that received distil water only, group II received 

5mg/kg, group III received 15mg/kg and group IV 

received 20mg/kg of Prednisolone per body weight for a 

period of fourteen (14) days via oral intubations. After 

the expiration of fourteen days of administration, the 

brain tissues were dissected and fixed in Bouin‟s fluid. 

The tissue were then transferred into the automatic tissue 

processor where they undergo dehydration in each of the 

ascending grades of alcohol, 70%, 80%, 90%, and 

absolute alcohol for two changes each. After which the 

tissue were cleared in chloroform and embedded in 

paraffin wax. Serial sections of five microns thick were 

obtained from a rotatory microtome. The deparrafinized 

sections were routinely stained with haematoxyline and 

eosin method “H&E” [12]; and the stained slides were 

viewed under the light microscope fitted with a digital 

camera and laptop. 
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Plate I: Photomicrograph of the cerebral cortex of the group I, control, showing normal histology of cells. The pyramidal cells 

(PC) appeared distinct.H&E,.X250. 

 
Plate II: Photomicrograph of the cerebral cortex of the group II, showing neurodegenerations (N) and areas of satellite cells 

affected. H&E,.X250. 

 
Plate III: Photomicrograph of the cerebral cortex of the group III, showing neurodegenerations (N) and Gliosis. H&E, .X250. 

 
Plate IV: Photomicrograph of the cerebral cortex of the group IV showing localized areas of degenerating neurons (DN) and 

also areas of satellite cells affected. H&E, .X250. 
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The cerebral cortex is the key structures of memory 

formation. It also integrates higher mental functions, 

general movement, visceral functions, and behavioral 

reactions [13, 14]. Prednisolone irreversibly binds with 

glucocorticoid receptors (GR) alpha and beta for which 

they have a high affinity. AlphaGR and BetaGR are 

found in virtually all tissues with variable numbers 

between 3000 and 10000 per cell, depending on the 

tissue involved. Prednisolone can activate and influence 

biochemical behaviour of most cells. The 

steroid/receptor complexes dimerise and interact with 

cellular DNA in the nucleus, binding to steroid-response 

elements and modifying gene transcription. They induce 

synthesis of some proteins, and inhibit synthesis of 

others. [15, 16]. In this present study, the effects of 

Prednisolone was evaluated in Wistar rats. The cerebral 

cortex of group I, the control, that received distil water 

only showed normal cytoarchitector of the histology of 

the cerebral cortex,with distinct appearance of the 

pyramidal cells (PlateI). The cerebral cortex of Wistar 

rats in group II that received 5mg/kg of Prednisolone 

showed slight degeneration of the pyramidal cells and 

the glial cells were looking intact(See Plate II). The 

photomicrograph of group III Wistar rats that received 

15mg/kg of Prednisolone showed nonspecific reactive 

change of glial cells in response to damage(gliosis) 

possible caused by prednisolone administration (Plate 

III).  

 The histology of the cerebral cortex for group IV Wistar 

rats that received 20mg/kg of prednisolone revealed 

lacalized areas of neurodegenerations which was very 

severe (Plate IV) when compared with the group I that 

received only distil water(Plate I). Our study revealed 

that ,although Prednisolone is useful in the treatment of 

wide range of inflammatory and auto-immune conditions 

[2], it had a negative effects on the cerebral cortex of 

Wistar rats as evident in the neurodegenerations of the 

cerebral cortex of Wistar rats treated with prednisolone 

(Plates II, III and IV) when compared with the 

control(group I) that showed normal histology of the 

cells of the cerebral cortex (Plate I). 

 

CONCLUSION:  

 

Based on our observations, we therefore conclude that 

prednisolone, although, an anti-inflammatory drug, had 

neurodegenerative effects on the cerebral cortex of 

Wistar rats and hence could affect memory formation 

and integration of higher mental functions, general 

movement, visceral functions, and behavioral reactions.  
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