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ABSTRACT: Sida acuta commonly called common wire weed, spinyhead sida belongs to the family 

malvacaea and it serves as one of the medicinal plants used by traditional herbalist for the treatment of various 

diseases. This study was to assess the effects of ethanolic leaf extract of Sida acuta on the cerebral astrocytes in 

wistars rats. Twenty (20) adult wistar rat were divided into four groups labeled A, B, C and D, each consisting 

of five rats. Group A served as the control that received distilled water, while the experimental groups B, C, and 

D received 200mg/kg, 400mg/kg and 600mg/kg of the ethanolic leaf extract of Sida acuta respectively for the 

period of fourteen days. Neurohistological results showed hyperplasia of astrocytes in the group B that received 

200mg/kg of the ethanolic leaf extract of sida acuta, hypertrophy and hypoplasia of astrocytes in the group C 

that received 400mg/kg of the extract and hypoplasia of astrocytes in the group D that received 600mg/kg of the 

extract. Thus, these results suggest that administration of ethanolic leaf extract of Sida acuta causes 

hyperplasia, hypoplasia and hypertrophy of reactive astrocytes in the cerebral cortex of wistar rats and these 

changes may result in cerebral dysfunction. 
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I. INTRODUCTION 

 Nowadays, the use of complementary/alternative medicine and especially the consumption of 

botanicals have been increasing rapidly worldwide, mostly because of the supposedly less frequent side effects 

when compared to modern western medicine [1]. The herb Sida acuta is a small shrub, belonging to the 

Malvaceae family found widely in the tropics [2]. An ethnobotanical investigation in the central region of 

Burkina Faso has shown that many species are traditionally used to treat various kinds of pain diseases. Among 

such plants, S. acuta Burn f. and S. cordifolia L. (Malvaceae) are the most frequently and widely used. These 

plants are used to treat infectious diseases in children such as malaria, fever, pain, variola, and also have 

antibacterial, anti-inflammatory, analgesic and hepatoprotective properties [3, 4].  

 

 Pharmaceutical and phytochemical literature reports have shown that an extract of sida acuta exhibits 

anti-malarial activity [5].It is used in alternative system of medicine as bitter tonic, diuretic, in nervous and 

urinary diseases, disorders of bile, chronic bowel complaints and in the rheumatic affections. It is also used in 

the treatment of intestinal worms, cures fever and headache [6-9].  The plant is reported to have antifertility 

activity [10], antibacterial activity [11], anti-inflammatory, hepatoprotective activity [12], traditional healing for 

snakebites [13] and anti-hepatotoxic actions [14]. In Malacca, the leaves and root are boiled and may be used for 

poulticing the chest to treat coughs. The pounded leaves are used to promote the healing of wounds and are also 

used to address influenza, toothaches, chest pains, ulcers, scabies, abscesses, impotence, gonorrhea and 

rheumatism [15]  They are limited data on the effect of herbal medicine on the cerebral astrocytes and its effect 

has not been fully documented. Thus the aim of this research is to find out the effect of ethanolic leaf extract of 

Sida acuta on the cerebral astrocytes. 

 

II. MATERIALS AND METHODS 
 Twenty (20) female adult wistar rats weighing between 180 –220g used for this study were obtained 

from the animal house of the Department of Pharmacology, University of Calabar. These animals were kept in 

the animal house of the Department of Human Anatomy for two weeks to acclimatize. The animals were fed 

with growers mash obtained from vital feed company, at No. 2 Mount Zion Street, Calabar and had access to 

drinking water ad libitum. After the acclimation period, they were randomly divided into a control and 

experimental groups 
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 2.1      Extract Preparation  

 The leaf of Sida acuta was collected from University of Calabar botanical garden and authenticated by 

the botanist in the botanical garden in the University of Calabar. The leaves were washed in water to remove 

impurities after which they were dried under a shade. The dried leaves were then blended to powdery form and 

kept in glass container. The extraction method involved cold ethanolic extraction.The rats were divided into four 

groups labeled A, B, C and D, each consisting of five rats. The rats in Group A serve as the control group and 

received distilled water while the rats in Groups B, C and D the experimental animals received 200mg/kg, 

400mg/kg, 600mg/kg body weight of ethanolic leaf extract of Sida acuta respectively for 14 days with an aid of 

orogastric  tube. 

 

2.2        Termination of experiment 

Twenty four hours after the last administration, the rats were sacrificed using the chloroform inhalation method. 

The cerebral cortex was extracted and immediately fixed in 5% formaldehyde for histological studies. Routine 

histological processes was carried out and stained for astrocytes using Hortegas lithium carbonate method for 

reactive astrocytes. 

 

III        RESULTS AND DISCUSSION 
 The astrocytes were demonstrated using Hortegas lithium carbonate method. The cerebral cortex of the 

control group A showed the normal distribution of astrocytes stained black (Fig 1). Sections of cerebral cortex 

from group B animals that received 200mg/kg of the ethanolic leaf extract of sida acuta showed hyperplasia of 

astrocytes (Fig 2). Sections of cerebral cortex from the treatment group C animals that received 400mg/kg of the 

ethanolic leaf extract of sida acuta showed hypertrophy and hypoplasia of the astrocytes. (Fig 3). Sections of 

cerebral cortex from the treatment group D that received 600mg/kg of ethanolic leaf extract of sida acuta 

showed hypoplasia of astrocytes. (Fig 4). The cerebral cortex is the layer of the brain often referred to as gray 

matter. The cortex is gray because nerves in this area lack the insulation that makes other parts of the brain 

appear white and plays a role in memory, attention, excitatory awareness, thought, language and consciousness 

[16]. Reactive astrocytosis occurs prominently in response to all forms of CNS injury or disease. Studies have 

shown the roles played by reactive astrocytes in restricting inflammation, protecting neurons and 

oligodendrocytes, order to  limit tissue degeneration and preserve functions after injury to the CNS [17]). In this 

study, findings revealed  hyperplasia of astrocytes in groups B animals that received 200mg/kg of the ethanolic 

leaf extract and hypoplasia of astrocytes in the experimental groups C and D that received 400mg/kg and 

600mg/kg of the ethanolic leaf extract of sida acuta when compared with the control. 

 

 The result is in line with the work reported by Ekong [18] that larimal an antimalarial, though effective 

in malarial treatment has the potential to cause cerebellar tissue damage, evidenced by hypertrophy and 

hyperplasia of reactive astrocytes. A study carried out by Ekanem [19] on the reactive astrocytes in the 

hippocampus of adult wistar rats after three day administration of combination of antimalarial drugs mefloquine 

and artequine showed large, numerous, and some few paired astrocytes. The increased  population of reactive 

astrocytes formation is meant to protect neurons by providing nutritionally rich environment for neuronal 

survival following possible adverse effects produced by these drugsDamages to the central nervous system 

(CNS) result in a glial reaction, leading eventually to the formation of glial scar. The glial reaction to injury 

recruits microglia, oligodendrocytes precursors, meningeal cells, astrocytes and stem cells (20). 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

Figure1: Photomicrographs of cerebral cortex of Control showing protoplasmic astrocytes stained  astrocytes 

(Hortegas lithium  carbonate stain X 100). 
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Figure 2:Photomicrographs of cerebral cortex of 200mg/kg of ethanolic leaf extract of sida acuta showing 

hyperplasia (Hortegas lithium carbonate stain X 100) 

 

 

 

 

 

 

                                                                                                                       

 

 

 

 

 

 

 
   

Figure 3: Photomicrographs of cerebral cortex of 400mg/kg ) hypoplasia of astrocytes (Hortegas lithium 

carbonate stain X 100 ). 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Photomicrographs of cerebral cortex of  the extract of sida acuta showing hypertrophy and hypoplasia 

600mg/kg of extract of sida acuta showing  of astrocytes (Hortegas lithium carbonate stain X 100). 
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IV     CONCLUSION 
 This study suggests that ethanolic leaf extract of sida acuta has a potential of neuronal damage as seen 

in the hypoplasia, hyperplasia and hypertrophy of reactive astrocytes in the cerebral cortex to undergo 

hypertrophy, hyperplasia and hypoplasia and   may impair uptake of neurotransmitters and alter neuronal 

environment, thus altering cerebral cortex functions such as sensory perception. 
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