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Abstract

This study assessed the effect of ethanolic extract of Sida acuta leaf on the micro-anatomy of the kidney of
Wistar rats. Thirty adult Wistar rats were separated into 3 groups A, B and C (n=10 per group). The Wistar rats
were subjected to different doses of ethanolic extract of Sida acuta in order to evaluate the possible
micro-anatomy/morphological changes in the kidney following the administration of the extract. The rats in
group A were regarded as control and they received only distilled water throughout the period. The rats in group
B and C were the treated groups and received ethanolic extract of Sida acuta leaves daily at doses 100 and
200mg/kgbw orally for 14 days respectively. The animals were sacrificed on the 15" day by cervical dislocation
and the kidney excised. Fixed in 10% formal saline and processed for light microscopy using H&E staining
methods. Finding from rats’ weight that there was a significant (P<0.05) decrease in body weight of the treated
rats compared with the control group. The histological study revealed compressed renal corpuscle, increased
bowman’s space and constricted collecting tubule which may adversely affect renal functions.
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Introduction

Higher plants as sources of medicinal compounds continue to play a dominant role in the maintenance of human
health since antiquities. Over 50% of all modern clinic drugs are of natural plant product origin. Natural plant
products play an important role in development programme of the pharmaceutical industry.' Investigations into
the medical and biological activities of plants during the past two centuries have yielded compounds for the
development of modern synthetic organic chemistry as a major route for the discovery of new and more effective
therapeutic agents.” A vast knowledge of how to use plants against different illnesses may be expected to have
accumulated in areas where the use of plants is still of great importance.” Among the plants used in traditional
medicine is Sida acuta a shrub indigenous to pan tropical areas. The aerial part of the plant is the most frequently
used part to treat asthma, renal inflammation, colds, fever, ulcers and norms in Central America.*® In Nigeria, it
has wide application in folk medicine some herbalist have claimed the traditional use of this plant to cure
infections such as gonorrhea, breast cancer and to procure abortion.”” Among the compounds isolated from Sida
acuta, its alkaloids appeared to be of great interest in pharmacological studies. Cryptolepine
5-methylindolo-quinoline, the main alkaloid of the plant has been well investigated for various biological
properties.® * Cryptolepine presents a larger spectrum of biological properties which includes hypotension and
anti-inflammatory effects.'’ This alkaloid is known to exhibit various pharmacological activities like anti
trypanosomal and antifungal effect.'" "> The kidney is a paired retroperitoneal organ on the posterior abdominal
wall that helps to secrete waste products of protein metabolism from the blood while returning nutrient and
chemical to blood."” The kidney is a chief regulator of all the body fluid and is primarily responsible for
maintaining homeostasis or equilibrium of fluid and electrolytes of the body. The kidney main function is urine
formation, regulation of acid-base balance, excretion of waste products of metabolism and toxic substances,
protein conservation, secretory functions and recovery of useful metabolites which filters through."* In view of
the usage of this extract in the treat of various ailments, this paper reported the possible effect of this extract on
the kidney morphology in Wistar rats.

Materials and methods

Thirty healthy Wistar rats with an average weight of 140g were procured from the animal house of the
Department of Pharmacology, University of Calabar, Calabar, Nigeria. The rats were kept and maintained
under standard laboratory conditions of temperature, humidity and light for a period of two weeks in the animal
holdings of the Department of Human Anatomy, University of Calabar, Calabar, before the commencement of
the experiments. During this course, the rats freely fed on pellets from Ettems’ feed holdings, Calabar and were
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given distilled water ad libitum.

Experimental design and groupings

In this study, a total of 30 adult Wistar rats were used. They were randomly separated into 3 groups of 10 rats
each. Group B and C served as the experimental groups and received ethanolic extract of Sida acuta at varying
doses. Group A served as the control group and received the same quantity of distilled water as contained in the
experimental doses.

Administration of the ethanolic extract of Sida acuta was done orally by means of an oral canula. Group B and C
received 100 and 200mg/kg body weight for three weeks. Rats in the control group (Group A) received quantity
of distilled water as contained in the experimental doses.

At the end of the study, the rats were sacrificed by cervical dislocation. The abdomen of each rat was carefully
dissected, the kidney removed and fixed in 10% formal saline for histological studies following the method of
Carleton (1967).

Result

The kidney section from group A control rats showed a normal renal corpuscle. The bowman capsule and the
glomeruli appeared to be prominent and normal (Figure 1)

The kidney section from group B treated animals showed a slightly increase in the luminar spaces of the renal
tubules, Bowman’s capsule, glomeruli, collecting duct, proximal convulated tubule. The morphological features
appeared to be slightly distorted with reduced Bowman’s space (figure 2). The section from group C treated rats
also reveals increased luminar space of the renal tubules, bowman’s capsule, collecting duct, proximal
convulated tubules and distortion of the renal architecture and loss of some cellular components of this treated
section (Figure 3)

Discussion

The use of plant as source of remedies for the treatment of many diseases dated back to prehistory and people of
all continents have this old tradition. Despite the remarkable progress in synthetic organic chemistry of the
twentieth century, over 25% of prescribed medicines in industrialized countries are derived directly or indirectly
from plants."” Sida acuta a shrub of the malvaceae family has been widely used as traditional medicine for the
treatment of various ailments.” Phytochemical evaluation of this plant has shown that it is rich in alkaloid,
saponin, tannin and flavonoids. '

The results of the study shows that the ethanolic leaf extract of Sida acuta administered at different doses caused
a significant (P<0.05) decrease in the body weight of the treated rats when compared with the control. The
increase in the luminar spaces in the treated rats might be an indication that the extract has adversely affected the
renal clearance which may consequently lead to dieresis. This is not consistent with the work reported by '”
which stated that Sida acuta plants ameliorate nephrototoxicity and renal dysfunction hence validates its ethno
medical use. '®, have noted that most waste products are poorly reabsorbed by the renal tubules and the effect of
the extract will therefore be important for effective removal of waste products from the kidney. Similarly, the
degeneration of the bowman’s is indicative that the extract have adverse effect on the cells and tissue of the
kidney may consequently impair renal function and may cause severe reduction in glomerular filtration leading
to acute diffuse proliferative glomerulonephritis.'” This is not also in agreement with previous studies that have
reported the presence of biological active compounds in Sida acuta that are capable of protecting tissues and
cells from toxic effects in particular the alkaloids which have been documented to have many pharmacological
properties. This disparity might be due to the differences in the methodology used and also the duration of
administration and dosage may have played a vital role.

This study concluded that administration of chronic doses of ethanolic extract of Sida acuta to Wistar rats
resulted in decreased body weight, decrease bowman space, dilation of renal tubules and cellular degeneration of
the treated rats. This is an indication that the extract has adversely affected the kidney morphological features
which may consequently impair renal function in the treated rats.

It is recommended from this study that further studies should be carried out particularly on the physiological and
biochemical parameters in relation to renal functions with the aim of corroborating the finding from this present
morphological study
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Figure 1: Section of the kidney (cortex and medulla) control group showing normal renal tubule (RT),

Bowman’s space (BS), Bowman’s capsule (BC), Glomeruli (G), Collecting duct (CD) and proximal
convoluted tubules (PT) H&E (x 400).

Figure 2: Section of rat kidney (cortex and medulla) treated with 100mg/kgbw of extract showed slight
increase in the luminar space of the Renal tubules (RT), Bowman’s capsule (BC), Bowman’s space (BS),
Glomeruli (G), Collecting duct (CD), Collecting tubule (CT), Proximal convoluted tubule (PT),
Ascending limbs (A) and Vasa recta (V) H&E (x 400)
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Figure 3: Sections of the rat kidney (cortex and medulla) treated with 200mg/kgbw of extract showed
increased Bowman’s capsule (BC), Bowman’s space (BS), Glomeruli (G), Collecting duct (CD), Proximal
convoluted tubule (PT), Ascending limbs (A), Vasa recta (V) and constricted Collecting tubule (CT).
H&E (x 400)
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