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Abstract
This research is meant to evaluate the effect of Parkia biglobosa aqueous seed extract on the histology of the kidney of adult Wistar

rat, Twenty-one [21] adult Wistar rats weighing about 90 - 120g were use for this research work and were split into three pairs of
seven animals each. The control group were administered with normal rat feed and water, the low dose group were administered

with (300 mg/kgBwt) of Parkia biglobosa extract and the high dose group were administered with (500 mg/kgBwt) of Parkia biglobosa. All extract was given daily, orally for thirty one (31) days. Twenty-four hours after the last administration the animals in all

groups were sacrifice using cervical dislocation. And the kidneys were removed for histological tissues processing using Hematoxylin
and Eosin (H&E) stains. Result of the study showed a significant (p < 0.05) increase in final body weight of all the animals in contrast

to their initial body weight. Histological observation of control group shows normal glomerulus (G) with tubules (T) appearing nor-

mal, sections from the kidney of the low and high dose treated animals showed mild glomerular sclerosis and tubular necrosis, and
so it can be concluded that the administration of aqueous seed extract of Parkia biglobosa is relatively not toxic to wistar rat when

administered at low dose and caution should be taken in higher quantity.
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Introduction
In Africa, many species of tree are being used as food and for medicinal purposes to locals. Some of these trees provide ecological ser-

vice [1]. They serve a source of food for many poor people in the rural areas, one of these tree is Parkia biglobosa (African locust bean tree)

(Igba in Yoruba language). Despite the important use, the population of this tree is reducing and it remains semi or undomesticated [1].

African locust bean tree was named Parkia biglobosa by Robert Brown, a Scottish in the year 1826 after Mungo Park, who explored

West Africa in 1770s. Mungo Park gave this tree a local name “Nitta” [2]. Robert Brown described African locust beans as a genus of
flowering plant in the legume family, Fabaceae, which is part of the sub-family Mimosoideae and Leguminosae with the genus Parkia and
botanical name Parkia biglobosa [3].

Parts of this plant are used as recipe or in combination with other plants for the care of various sicknesses. [4]. In fact, the different

parts of Parkia biglobosa are used for the treatment of dermatoses, hypertension and hemorrhage [5-8]. Similarly, the leaves are used to

treat eye infections, skin lesion and leprosy [9]. Roots are used for the treatment of infertility, hypertension, and stomach upset [9,10].
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African locust bean seed is consumed in many African countries especially Nigeria. It has diverse name in different countries such as

“kinda” in Sierra Leone, Nigeria and Ghana called “Dawadawa or Iru” [11], in Benin Republic “Afintin and sonru”, “netetu” in Senegal and
Burkina Faso as “soumbala” [12]. These are all produced by either natural fermentation or inoculated fermentation of African locust bean

seeds. A matured Parkia biglobosa bean pod contains yellow, dry and powdery pulp (locally known as Dorowa in Hausa) in which dark

brown or black seeds are embedded, the pulp which is rich in carbohydrates, minerals and vitamins is licked for its sweet taste but only
to a small extent [13]. Plant extract are continually sort for as effective and cheaper sources of medication of all the word especially in

advance countries. Moreover much report from different researchers has shown that Parkia biglobosa is use for the treatment of malaria,
diarrhea and pains, it is on this note this study is carried out to investigates the effect of aqueous seed extract of Parkia biglobosa on the

histology of the kidney of adult Wistar rat.

Materials and Methods
Extract preparation

Fresh dawadawa seed was gotten from a market in Makurdi, Benue State Nigeria. The dawadawa seed were verified and authenticated

by the Herbarium unit of the department of Botany, University of Calabar. The seed were air-dried at a temperature of about 270C. The

blended sample of Parkia biglobosa was weighed using digital weighing balance and was found to be weighing 160g. The blended seed
was added with 1500 mls of distill water and the mixture was kept for 48 hours at 200C, the mixture was filtered, using cheese cloth, fol-

lowed by filter paper (Whatman No.1).
Experimental animals

Twenty one (21) adult male albino rats were purchased from the animal house of the department of Human Anatomy and Forensic

Anthropology, Cross River University of Technology, Okuku campus and were used for this study. The animals were randomly divided into
three (3) group and were allowed one week of acclimatization. The animals were housed in Perspex cage under controlled light schedule

(12 hours light and 12 hours dark cycle) and were fed with standard growers’ vital feed and water ad libitum before the start of administration. They were weighed prior to the experiment.
Experimental design and procedure

Twenty one (21) adult male rats were grouped in three (3) groups; control, low dose and high dose according to their weight respectively:
1.

Group A (Control) animals received normal saline orally at a dose of 300 mg/kgBwt.

3.

Group C (High dose) animals received Parkia biglobosa aqueous seed extract orally at a dose of 500 mg/kgBwt.

2.

Group B (Low dose) received Parkia biglobosa aqueous seed extract orally at a dose of 300 mg/kgBwt.

Termination of the experiment

At the end of the four weeks period, all animals were sacrificed a day after the end of the administration using cervical dislocation. The

kidney of each animal were removed and washed with normal saline.
Histological analysis

Tissue blocks were sectioned at 5µ with a rotary microtome then was dewaxed in xylene for two minutes per two changes. Xylene was

cleared in 95% alcohol for one minute per two changes and 70% alcohol for another minute. The sections were then hydrated in running
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tap water until blue set in. They were thereafter counterstained with 1% alcohol eosin for one minute, followed by a rapid dehydration

through ascending grades of alcohol, cleared in xylene and mounted with DPX mutant. Stained sections viewed under a light microscope
and photomicrograph.
Statistical analysis

Statistical analysis was done using Statistical package for Social Sciences (SPSS) VERSION 16 Chicago Inc. One way ANOVA followed

by Bonferroni’s Multiple Data comparison Test was used to carry out the analysis. Result of descriptive statistics of the experimental data

was presented as Mean standard error of the Mean (Mean + SEM). Paired sample T-test were considered statistically significant at P <
0.05.

Results
Morphological observation from the study shows an observable significant (p < 0.05) increase in the final mean body weight which is

in contrast with the initial body weight. The final body weight of the control animals (145.0 ± 2.273) was significantly (p < 0.05) higher
than its initial body weight (101.8 ± 2.273). However, the mean final body weight of the low dose group (185.2 ± 4.790) and high dose
group (156.6 ± 4.226) were significantly (p < 0.05) higher than their initial body weights (112.5 ± 1.677) and (120.5 ± 1.891) respectively.

Figure 1: Showing effect pf Parkia biglobosa extract on average body weight changes in wistar rats.
Values are expressed in Mean ± SEM n = 5, *** = p < 0.01 vs control, c = p < 0.01 vs high dose.

Body Weights
Groups

Initial

Final

Control

101.8 ± 2.273

145.0 ± 3.225a

Low dose

High dose

112.5 ± 1.677

120.5 ± 1.891

185.2 ± 4.790a

156.6 ± 4.226a

Table 1: Morphological observation of body weight.
Values are presented as Mean ± SEM.
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Histological analysis

Plate 1: Photomicrograph of the control group of the kidney showing glomerulus normal
(G) with tubules (T) appearing normal H & E × 40.

Plate 2: Photomicrograph of the low dose of the kidney showing mild glomerular sclerosis (black arrows)
some tubules show tubular necrosis (N) H & E × 10.

Plate 3: Photomicrograph of the high dose of the kidney showing mild glomerular sclerosis
(black arrow) H & E ×10.
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Medicinal plants, also called medicinal herbs, have been discovered and used in traditional medicine practices since pre-historic times.

Plants synthesis hundreds of chemicals compounds for functions including defence against insects, fungi, diseases and herbivorous animals, numerous phytochemicals with potential or established biological activity have been identified. The active principles of many drugs

found in plants are secondary metabolites [14]. Therefore, basic phytochemical investigation of this extract for their phytochemical is
also vital.

Morphological observation
At the end of this study, there was a significant increase (P < 0.01) in the final body weight which is in contrast with the initial body

weight. This increased in the final body weight could be as a result of the nutritional value of Parkia biglobosa and its high crude fiber
content which may also contribute to a reduction in certain diseases like diabetes, hypertension, colon cancer and obesity and the anti-

microbial activities associated with the plant are linked to the phenol and terpenoid contents. Flavonoids inactivate the high unstable
free radicals, thus preventing cancer, cardiovascular disease, ageing effect in man (Duke and Wain, 1981). Also, the anti-oxidant and

anti-diarrhea properties have been reported by Tringali., et al. [8]. The effect is brought about by phytochemical processes of unwanted

flavonoid compounds which turn induces phase II enzymes transferase that help to eliminate mutagens and carcinogens. They could also
induce mechanism that may kill the cell and inhibit tumor invasion (De-sousa., et al. 2007).

P. biglobosa has been used by TMPs without any known mortality due to toxicity, this claim was proven true as there was no mortality

when the rats where administered with oral treatment of over 500 mg/kg body weight of the extract, however these finding agreed with
the work of Tijani., et al. [8], Udobi and Onaolapo [2]. The results thus suggest that the extract P. biglobosa has low toxicity [15] since the

low dose 300 mg/kgBwt was greater than 500 mg/kg body weight. Rats treated with high doses of the extract (500 mg/kgBwt) showed
no significant increase in body weights in relation to the low dose, indicating that P. biglobosa did not has no adverse effects on the body

weight, which is why it is used to assess the response to therapy of drugs and to indicate adverse effects of drugs [16]. No significant differences existed in the relative weights of the control animals, suggesting that extract of P. biglobosa did not induce any toxic effect on the

body weight. The groups treated with 300 mg/kgBwt of aqueous extract of Parkia biglobosa revealed a significant increase in the relative
weight of the kidneys.

This present study is in relation with Biobaku., et al. (2017) who reported that Parkia biglobosa when added to the feed had a nutritive

value and could be useful as a supplement to enhance recovery from malnutrition and also improve growth during adversity of malnutrition and constituents that could be exploited in nutrition, high protein ash content and low carbohydrates making it veritable plant with
nutriceutical and protein energy malnutrition ameliorating potentials.
Histochemical studies

Histopathological findings of the control group show normal kidney histology while low dose and high dose revealed tubular degen-

eration, tubular necrosis dilation of glomerular capillaries and glomerular sclerosis.

The histopathological findings is in consonance with Himri., et al. [17] who revealed tubular degeneration, dilation of glomerular capil-

laries in the kidneys by circulatory blood cause degenerative changes in the kidney tissues [18]. The toxic irritant substances brought to
the kidney by circulatory blood cause degenerative changes in the kidney tissues [18]. Randjelovic., et al. (2012) and Rodriguez-Barber.,
et al. (1997) reported that the Normal kidney sections showed cuboidal epithelial cell lining of the tubules resulted in tubular epithelial

damage with intense granular degeneration involving the renal cortex. This brought about a structural distortion in the kidney architecture. The presence of the tubular necrosis, epithelial loss and degeneration of glomeruli had also been reported [19]. The toxic effect of
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aqueous extract of P. biglobosa on the kidneys may be due to any one or more of the phytochemicals present in the extract. Furthermore,
the phytochemical screening of the aqueous extract of P. biglobosa indicated presence of appreciable amount of tannins. Study showed
that intake of tannins in large quantity may cause both kidney and liver damage [20-26].

Conclusion

Parkia biglobosa is a potent ethnomedicinal plant that may be used in the management of cancer and other tropical disease. From the

result of this study, it may be concluded that the administration of aqueous seed extract of Parkia biglobosa is relatively not toxic to wistar
rat when administered at low dose and caution should be taken in higher quantity.
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