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ARTICLE INFO ABSTRACT

This study was aimed at investigating the neurotoxicity effect of aqueous seed ex-
tract of Parkia biglobosa on the anterior pituitary gland of adult Wistar rats. Twenty one 
adult male wistar rats weighing between 90-130g were assigned randomly into three 
groups; group A were fed with normal rat chew and water, group B which served as low 
dose were administered with 300mg/kgBw of Parkia biglobosa seed extract, while group 
C were administered with 600mg/kgBw seed extract of Parkia biglobosa. Administration 
was done orally for four weeks Twenty-four hours after the last administration the an-
imals in all groups were sacrifice under cervical dislocation, and the anterior pituitary 
was harvested and preserved in 10% buffer ssformalin followed by H&E staining. Mor-
phological result revealed a dose dependent significant increase (p<0.05) in the weights 
of the treated animals. The result of the histology showed   increased cell reproduction in 
the low {300mg/kgbwt} and high {600mg/kgbwt} dose groups which indicate reduction 
in the activities of reactive oxygen species. Histochemistry studies, usingperiodic acid 
Schiff {PAS} revealed marked cells production in the treated groups, indicating positive 
PAS reaction, this could suggest that aqueous seed extract of Parkia biglobosa have an-
ti-toxicity and antioxidant properties, which may help to prevent cellular damage caused 
by reactive oxygen species in the pituitary glands.

Keywords: Parkia Biglobosa; Neurotoxicity; Anterior Pituitary; Anti- Toxicity; Histo-
chemistry

Introduction

Green plants obtain most of their energy from sunlight via 
photosynthesis by primary chloroplasts that are derived from 
endosymbiosis with cyanobacteria. Their chloroplast contains 
chlorophylls a and b, which gives them their green color [1]. 
There are about 320 thousand species of plants, of which the 
great majority, some 260-290, thousand are seed plants. Green 
plants provide a substantial proportion of the World’s molecular 
oxygen and are the basis of most of Earth’s ecosystems, especially 
on land [2]. The term plant generally implies the possession of the 
following traits: multicellularity, possession of cell walls containing  

 
cellulose, and the ability to carry out photosynthesis with primary 
chloroplast [3]. Parkia Biglobosa, also known as the African locust 
bean (West African names: néré, dodongba, netetou , sumbala or 
iru ) is a perennial deciduous tree of the family Fabaceae [4]. It is 
found in a wide range of environments in Africa and is primarily 
grown for its pods that contain both a sweet pulp and valuable 
seeds. Where the tree is grown, the crushing and fermenting of 
these seeds constitutes an important economic activity [5]. Various 
parts of the locust bean tree are used for medicinal purposes [6,7]. 
As a standing tree, locust bean may have a positive effect on the 
yield of other nearby crops [8]. Parkia biglobosa is a dicotyledonous 
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angiosperm belonging to the family Fabaceae (Caesalpinioideae - 
Mimosoid clade). It is categorized under spermatophytes, vascular 
plants [8]. It is a tree that grows to between 7 and 20 metres high, 
in some cases up to 30 metres [9]. The tree is a fire-resistant 
heliophyte characterized by a thick dark gray-brown bark [7]. The 
pods of the tree, commonly referred to as locust beans, are pink in 
the beginning and turn dark brown when fully mature. They are 
30-40 centimetres long on average, with some reaching lengths 
of about 45 centimetres. Each pod can contain up to 30 seeds; the 
seeds are embedded in a sweet, powdery yellow pulp [9].

The anterior pituitary is the major organ of the endocrine 
system and it is also called adenohypophysis or pars anterior, it 
is the glandular lobe that together with the posterior lobe or the 
neurohypophysis makes the pituitary gland (hypophysis). The 
anterior pituitary is derived from the ectoderm, more specifically 
from the Rathke’s pouch, part of the developing hard palate in 
the embryo. The pouch eventually loses its connection with the 
pharynx, giving rise to the anterior pituitary [10]. The anterior wall 
of Rathke’s pouch proliferates, filling most of the pouch to form 
the pars distalis and the pars tuberalis. The posterior wall of the 
anterior pituitary forms the pars intermedia. Its formation from the 
soft tissues of the upper palate contrast with the posterior pituitary, 
which originates from neuroectoderm [11]. In cognitive function; 
the anterior pituitary gland produces the following hormones and 
releases them into the bloodstream: adrenocorticotropic hormone, 
which stimulates the adrenal glands to secrete steroid hormones, 
principally cortisol. Growth hormone, which regulates growth, 
metabolism and body composition [12]. The use of Parkia biglobosa 
as herbal medicaments in African countries and the reports on 
the toxicity of the plant further show that the plant is non-toxic to 
humans [12] but the bark and the pods of the same plant contain 
parkine and equally have piscicidal property [12]. The extracts of 
raw Parkia biglobosa seed exhibited termiticide activity [13].

The functions of the male reproductive organs are controlled 
by hormones secreted by the anterior pituitary gland. Testes are 
controlled by Gonadotrophs which travel via the bloodstream to 
the testes [14]. Release of gonadotrophs from the pituitary is also 
absent in Kallmann’s Syndrome, a rare genetic syndrome frequently 
associated with absence of the sense of smell (anosmia) [15]. In 
kallmann’s Syndrome the hypothalamus fails to release GnRH. The 
lack of stimulation of the pituitary by GnRH means that the pituitary 
in turn does not release LH and FSH [16]. The production and 
release of FSH is regulated by the levels of a number of circulating 
hormones released by the ovaries and testes [17].

Materials and Methods

Preparation of Aqueous Extract of Parkia Biglobosa 
(Seed) 

Fresh Parkia Biglobosa pods were gotten from a farm at Makurdi 

in Benue state Nigeria. The pods were open and the seeds removed, 
fermented and well dried. After drying, they were blended to a fine 
powder. The powder was percolated in 100ml of distilled water for 
72hours (3days) and filtered using watmann filter paper [18]. The 
filtrate was evaporated to dryness at 45c, giving rise to an oil crude 
extract. This was stored in refrigerator until required for use.

Experimental Animals

Twenty one (21) adult wistar rats weighing between 90-
130g were obtained from the animal house of Human Anatomy 
Department, Faculty of Basic Medical Sciences, Cross River 
University of Technology, Okuku Campus. The animals were fed 
with commercial feed and water ad libitum for four (4) weeks [19].

Experimental Design and Procedure

Group A (CONTROL) animals received water and normal saline 
only.

Group B (LOW DOSE) animals received aqueous extract of 
Parkia biglobosa seeds at a dose of 300mg/kgBw 

Group C (HIGH DOSE) animals received aqueous extract of 
Parkia biglobosa seeds at a dose of 600mg/kgBw orally by means 
of oral cannula once daily for 30days [20].

Administration of Aqueous Extract of Parkia Biglobosa 
(SEED)

From the locust bean extract, the stock solution was prepared 
by dissolving o.5g of the extract in 10ml of distilled water [17]. 
Then the different dosage was used to administer base on the body 
weight of the animals [21]. Therefore, every 0.5ml of the extract 
administered contain 600mg/kgbwt of the extract for the high 
dose while 0.3ml of it contained 300mg/kgbwt for the low dose but 
animals received according to their body weights and the control 
group were given normal feeds and distilled water. The extracts 
were administered orally once every day for thirty (30) days [22].

Termination of Experiment

At the end of the four weeks, all the animals in the control and 
treated groups were sacrificed   using cervical dislocation [22]. The 
anterior pituitary gland of these animals were removed, preserved 
in 10% formal saline [23], and processed for histological studies 
[24].

Histological Analysis

The anterior pituitary of the animals were removed and 
preserved in labeled bottles containing 10% buffered formalin. 
There were allowed to stand for 72hours to achieve good tissue 
penetration and effective fixation. After this [25], there were placed 
in ascending grades of ethanol each lasting for one hour followed by 
95% ethanol and then absolute alcohol for the same duration [26]. 
Following dehydration, the tissues were cleared in three changes 
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of xylene each lasting for fifteen minutes. Impregnation in molten 
paraffin was at 58c was carried out overnight and the following 
morning [27], the tissue were embedded in wax to form block were 
trimmed and section at 5u thickness using the rotator microtome 
[28].

The sections were floated [29] in warm water (280c) and then 
taken up on albumenized glass slides [30]. They were air-dried 
and stained using Period Acid Schiff ’s (PAS) (Mc Manus, 1946) 
staining methods for tissue blocks were section at 5µ with rotary 
microtome [31]. There were dewaxed in xylene for 2minutes per 

two changes. Xylene was cleared in 95% alcohol for 1minutes per 
two changes [32] and then in 70% alcohol for another minute 
[33]. The sections were then hydrated in running up water for 
15minutes differentiated in 1% alcohol for 5-10seconds [34]. The 
sections were washed well in running tap water until the sections 
turned blue (Figure 1). There were thereafter counterstained with 
1% alcohol-eosin for 1minute [35], followed by rapid dehydration 
through ascending grades of alcohol cleared in xylene and mounted 
with DPX mounting [36]. Stain section were viewed under a light 
microscope and photographed [37]. 

Table 1: Morphological observation of body weight.Statistical 
Analysis

BODY WEIGHTS

GROUPS INITIAL FINAL

Control 101.8±2.273 145.0±3.225**

Low dose 112.5±1.677 185.2±4.790**

High dose 120.5±1.891 156.6±4.226**

Note: Values are presented as Mean±SEM
**= significantly different from the initial body weight at p<0.01

Figure 1A: Photomicrograph showing the control group of 
the anterior pituitary gland with many cells (C) appearing 
normal.  (H & E. X10)

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 perform 

the analysis [38] (Histology Figures 1A & 1B). Result of descriptive 
statistics of the experimental data was presented as mean standard 
error of the mean (mean + SEM) [39]. Paired simple T-Test were 
considered statistically significant at P<0.05 [40]. Morphological 
observation from the [41] study shows an observable significant 
increase in the final mean body weight [42] when compared with 
the initial body weight [43]. The final body weight of the control 
animals (145.0±2.273) was significantly (p<0.01) higher than its 
initial body weight (101.8±2.273) [44]. 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<0.01) higher than 
their [45] initial body weights (112.5±1.677) and (120.5±1.891).
respectively (Table 1) [46].

Figure 1B: Photomicrograph showing the control group of 
the anterior pituitary gland with many cells (C) appearing 
normal.  (PAS X10)

Figure 1: Showing effect of Parkia biglobosa extract on average body weight changes in Wistar rats.

Note: Values are expressed in Mean ± SEM n=5, ***=p<0.01 vs control, c=p<0.01 vs High dose.
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Discussion 

Figure 2A: Photomicrograph of low dose of the anterior 
pituitary showing the cells (C) that make up the region. 
Areas appear normal.  (H & E. X10)

It still remains that the main recourse for a large majority 
of people for treating health problems is medicinal plants [47]. 
Approximately 80% of the population of the world depends 
according to the World Health Organization on traditional 
medicine, mostly herbal remedies [48], for their primary health 
care needs [49]. Therefore, the beneficial plant was referred to as 
‘medicinal plant’ [50]. Interestingly, the use of herbal medicine was 
double to triple fold more than conventional drugs and 80% of the 
world population especially in developing countries still depend on 
plant-derived medicines for maintenance of health and treatment 
of disease [51].The anterior pituitary, or denohypophysis, plays 
a central role in the regulation of endocrine function through for 
the production and release of tropic hormones [52]. The function 
of the anterior pituitary [53], and thereby the production of 
tropic hormones [54], is under hypothalamic regulation by the 
hypophysiotropic neuropeptides releases in the median eminence 
[55]. The tropic hormones produced by the anterior pituitary are 
released into the systemic circulation, from where they reach their 
target organs to produce a physiologic response, most frequently 
involving the release of a target organ hormone (Histology Figures 
2A & 2B). The hormones produced by the target organs affect 
anterior pituitary function as well as the release of hypophysiotropic 
neuropeptides, maintaining an integrated feedback control system 
of endocrine function [34]. Anterior pituitary hormones, target 
organs, and physiologic effects. Thyroid-Stimulating Hormone 
(TSH) stimulates the thyroid gland to produce nd release thyroid 
hormones that regulate growth, differentiation, and energy balance. 
Luteinizing Hormone (LH) and Follicle Stimulating Hormone (FSH) 
stimulates gonadal production of sex steroids, which mediate 
reproductive function and behavior. Adrenocorticotropic Hormone 
(ACTH) stimulates the adrenal glands to produce steroid hormones, 
which regulate water and sodium balance, inflammation [56], and 
metabolism. Prolactin (Prl) stimulates breast development and 
milk production. Growth Hormone (GH) [57] exerts direct effects 
on tissue growth and differentiation and indirect effects through 
the stimulation of insulin- like growth factor 1 production [58], 
which mediates some of the growth and differentiation effects of 
GH [59].

Figure 2B: Photomicrograph of low dose of the anterior 
pituitary showing marked cells (C). (PAS X10)

In this study [60], Parkia biglobosa had clearly demonstrated its 
positive influence as increase weight gain was observed after values 
gotten from the assay after administration [61] were compared to 
values of the initial body weight of experimental animals before 
administration [62]. This may be due to the presence of high 
nutritional component of the extract, such as proteins) [63], which 
main primary function is to increase cell productivity [64], which 
aids in the repair of warn out tissues and replacement of death cells 
thereby increasing weight gain [65] which corresponds with [51]. 
Whereas, weight gain without increased calorie rich food intake 
might be a symptom of serious medical condition, according to the 
observed trend in the percentage change in weight of the rats was 
an indication that the rats were able to recover from any nutrient 
deficiency suffered during the growing phase (Histology Figures 3A 
& 3B). This agreed with the report of the increase in weight gain 
observed by the administration of this extract is not traceable to 
any future or immediate risk of obesity this is in line with other 
reports on African locust bean seeds carried out in southern part 
of Nigeria and the analytical data in this study revealed that Parkia 
biglobosa seeds seemed to be a potential source of protein and 
essential amino acids [66]. The result also gives useful information 
about the use of Parkia biglobosa for further exploration to cope 
with increasing demand of protein. The seeds in particular have 
attractive amino acid profiles. 

Figure 3A: Photomicrograph of the High Dose group of 
the anterior pituitary showing many cells (C) appearing 
normal.  (H & E. X10)
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Figure 3B: Photomicrograph of the High Dose group of 
the anterior pituitary showing increased marked cells (C) 
appearing normal.  (PAS X10)

The increase cells activities of the pituitary gland as observed 
in this study is in line with previous studies carried out by [67] The 
likely effect of the increase cell reproduction in the pituitary gland 
may be due to the anti toxicity and antioxidants properties isolated 
from the crude extract that is known from previous studies on the 
photochemical constituents of Parkia biglobosa this antioxidants 
works by reducing or lowering the activities of Reactive Oxygen 
Species (ROS), which if allowed in the body destroys the cells of the 
pituitary gland, thereby causing impaired function of the gland [2]. 
This is an indication that Parkia biglobosa has a positive effect on 
the pituitary gland [68].  

Conclusion

From the results obtained in this study, it could be concluded 
that aqueous extract of Parkia biglobosa has no adverse effect in the 
anterior pituitary gland, thus, intake of aqueous extract of Parkia 
biglobosa could cause increase in weight gain and also increase 
cells activities [69]. 
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