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ABSTRACT
Lead exposure is associated with severe toxicity in multiple organs, including the pancreas, and the growing interest
in plant-based therapeutic agents has encouraged the evaluation of medicinal plants for protection against heavy
metal-induced tissue damage. This study aimed to investigate the protective effects of the aqueous leaf extract of
Newbouldia laevis on pancreatic tissue in lead acetate—induced adult Wistar rats. Twenty-five adult Wistar rats were
divided into five groups comprising a normal control, lead acetate—treated group, lead acetate plus vitamin C group,
and lead acetate combined with Newbouldia laevis extract at doses of 200 mg/kg and 400 mg/kg. Pancreatic tissues
were processed for histological examination using hematoxylin and eosin staining. The control group showed normal
pancreatic architecture with intact acini and islets of Langerhans, whereas the lead-treated group exhibited severe
degeneration and necrosis of pancreatic tissue. Treatment with vitamin C resulted in moderate tissue regeneration,
while rats treated with 200 mg/kg of Newbouldia laevis showed partial recovery; notably, the 400 mg/kg dose
produced marked restoration of pancreatic structure. Overall, the aqueous leaf extract of Newbouldia laevis
demonstrated a clear dose-dependent protective effect against lead-induced pancreatic damage, supporting its potential
as a natural therapeutic agent for heavy metal—associated pancreatic toxicity.
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leading to metabolic dysregulation and an increased

INTRODUCTION

Lead exposure remains a major public health concern,
particularly in  developing countries  where
environmental and industrial regulations are often
inadequately enforced'-. Lead is a toxic heavy metal
with no known physiological benefit; however, it
accumulates in body tissues and adversely affects
multiple organ systems, including the nervous, renal,
reproductive, and endocrine systems . Lead acetate
is commonly employed in experimental studies to
model heavy metal toxicity due to its ability to induce
oxidative stress, disrupt cellular homeostasis, and
cause structural damage to vital organs®”’.

The pancreas plays a critical role in digestion and
glucose homeostasis and is especially susceptible to
toxic insults. Damage to pancreatic acinar cells or
insulin-secreting B-cells can impair insulin production,

risk of diabetes mellitus®®.

Newbouldia laevis is an angiosperm belonging to the
family Bignoniaceae and is widely distributed in
tropical regions of West Africa'®. It is commonly
known as “Aduruku” in Hausa, “Ogirisi” in Igbo, and
“Akoko” in Yoruba''. Various parts of the plant have
been traditionally used for the treatment of
inflammation, infections, ulcers, gastrointestinal
disorders, and respiratory ailments'?. Phytochemical
investigations have revealed that the leaves of
Newbouldia laevis are rich in bioactive compounds
such as flavonoids, tannins, saponins, alkaloids, and
phenolic compounds, many of which possess strong
antioxidant, anti-inflammatory, and cytoprotective
properties'?.

Several studies have reported the protective effects of
medicinal plants against heavy metal-induced organ
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toxicity. Innih and Eluehike demonstrated that
aqueous leaf extract of Newbouldia laevis exerted an
ameliorative effect on mercury chloride—induced
hepatic damage in Wistar rats'*. Similarly, Olugbenga
et al.’® reported the hepatoprotective potential of
Newbouldia laevis extract against mercury chloride—
induced toxicity in Wistar rats.

Despite its extensive traditional use and reported
hepatoprotective activity, scientific data regarding the
effects of Newbouldia laevis on pancreatic tissue
under conditions of lead toxicity remain limited.
Evaluating its potential to protect or preserve
pancreatic architecture is essential for validating its
ethnomedicinal use and exploring its therapeutic
relevance. Therefore, the present study investigates
the histological effects of aqueous leaf extract of
Newbouldia laevis on the pancreas of adult Wistar rats
exposed to lead acetate.

MATERIALS AND METHODS

Plant Material Collection and Authentication
Fresh leaves of Newbouldia laevis, an African
medicinal plant cultivated in India, were obtained
from a local herbal source. Botanical identification
and authentication were carried out at the Rai
University, Ahmedabad, Gujarat, India. Leaf
collection was performed during the early morning
hours to minimize moisture loss and preserve
phytochemical integrity. Adequate quantities of plant
material were collected to ensure uninterrupted extract
preparation throughout the experimental period.
Preparation of Aqueous Leaf Extract

The freshly collected leaves were washed thoroughly
under running tap water and rinsed with distilled water
to remove surface impurities and potential
contaminants. The leaves were air-dried under shade
at ambient temperature (20-28°C) for two weeks to
prevent degradation of heat- and light-sensitive
compounds. Once completely dried, the leaves were
ground into a fine powder using a clean electric
grinder. The powdered plant material was soaked in
distilled water, and the resulting mixture was filtered
using muslin cloth. The filtrate was concentrated
under reduced pressure using a rotary evaporator to
obtain the crude aqueous extract. The extract was
subsequently reconstituted with distilled water to
prepare a stock solution and stored at 4 °C in airtight
containers until administration.

Experimental Animals and Housing Conditions
Twenty-five adult Wistar rats of both sexes, weighing
between 150 and 200 g, were obtained from the
Animal House of the Department of Anatomy, Abia
State University, Uturu, Nigeria. Animals were housed
under standard laboratory conditions with a 12-hour
light/dark cycle and provided unrestricted access to
standard feed and clean drinking water. A 14-day
acclimatization period was allowed prior to

Rats

experimentation. During the study, lead acetate was
administered every 48 hours to induce toxicity, while
treatment substances (Newbouldia laevis extract or
ascorbic acid) were administered once daily.

Acute Toxicity Evaluation

The acute oral toxicity of the aqueous leaf extract of
Newbouldia laevis was assessed using Lorke’s
method. The study was conducted in three sequential
phases. In the first phase, rats received oral doses of
100 mg/kg and 800 mg/kg of the extract. In the second
phase, doses of 200 mg/kg and 500 mg/kg were
administered. In the final phase, higher doses of 3000
mg/kg and 5000 mg/kg were given. Animals were
observed for behavioral changes, signs of toxicity, and
mortality over a 7-day period. The median lethal dose
(LDso) was calculated using Lorke’s formula'*.
Experimental Grouping and Treatment Protocol
Following acute toxicity assessment, the remaining
animals were randomly allocated into five
experimental groups (n =3 per group). Animals were
marked with non-toxic dyes for identification. Group
A served as the normal control, Group B received lead
acetate only, Group C received lead acetate in
combination with ascorbic acid, Group D received
lead acetate with Newbouldia laevis extract at a dose
of 200 mg/kg, and Group E received lead acetate with
Newbouldia laevis extract at a dose of 400 mg/kg. All
treatments were administered orally for a period of 28
days.

Tissue Harvesting and Histological Examination
At the end of the treatment period, animals were
euthanized using chloroform anesthesia. The pancreas
was carefully excised, rinsed in normal saline, and
fixed in 10% buffered formalin for 72 hours. Fixed
tissues were processed using standard histological
techniques and stained with hematoxylin and eosin.
Histological sections were examined under a Leica
DM750 light microscope, and photomicrographs were
captured at x200 and x400 magnifications using a
digital imaging system'”,

Statistical Analysis

Experimental data were analyzed using SPSS software
(version 25). Results were expressed as mean =+
standard error of the mean (SEM). Comparisons
between initial and final body weights were performed
using an independent sample ¢-test. Differences among
treatment groups were analyzed using one-way
analysis of variance (ANOVA), followed by the Least
Significant Difference (LSD) post hoc test. A p value
less than 0.05 was considered statistically significant.
RESULTS AND DISCUSSION

Effect of Treatments on Body Weight

The effects of aqueous leaf extract of Newbouldia
laevis on the body weight of lead acetate—induced
adult Wistar rats are presented in Table I. A general
increase in body weight was observed across all
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experimental groups at the end of the treatment period
when compared with initial values. Statistical analysis
indicated that values bearing the same superscript
letter within the same row were not significantly
different (»p > 0.05), suggesting that lead acetate
exposure and subsequent treatments did not result in
severe systemic toxicity affecting growth or survival.
Table I: Effects of Aqueous Leaf Extract of
Newbouldia laevis on Body Weight of Lead
Acetate—Induced Adult Wistar Rats

Experimental Initial Final Body
Group Body Weight (g)
Weight (g)
Negative Control 73.10 £ 103.40 +
7.102 10.85°
Positive Control 76.20 £ 111.80
(Lead acetate) 12.40 16.90°
Lead acetate + 81.60 + 109.30 £
Vitamin C 8.20? 13.10°
Lead acetate + V. 84.50 = 113.60 +
laevis (200 mg/kg) 17.90 13.70°
Lead acetate + V. 71.10 £ 103.20 £
laevis (400 mg/kg) 2.402 6.30°

Values are expressed as mean £ SEM. Values in the
same row bearing the same superscript letter are not
significantly different (p > 0.05).

Histopathological Findings

Histopathological examination of pancreatic tissue
sections from all experimental groups, as shown in
Figure 1, revealed clear evidence of lead acetate—
induced pancreatic damage and the dose-dependent
protective effect of Newbouldia laevis leaf extract.
The normal control group (Group A) exhibited intact
pancreatic histoarchitecture with well-organized acini
and clearly defined islets of Langerhans. In contrast,
the lead acetate—treated group (Group B) showed
severe histological alterations characterized by
degeneration of pancreatic acini and necrosis of the
islets, consistent with oxidative stress—mediated tissue
injury. Rats treated with lead acetate plus Newbouldia
laevis extract at 200 mg/kg (Group C) demonstrated
mild tissue regeneration, although moderate necrosis
persisted, indicating incomplete structural recovery.
Conversely, treatment with 400 mg/kg of Newbouldia
laevis extract (Group D) resulted in marked restoration
of pancreatic architecture, with well-preserved acini
and distinct islets of Langerhans, closely resembling
the normal control group and indicating effective
protection against lead-induced pancreatic toxicity.

Rats

Figure 1. Histopathological examination

Comparative Interpretation

Comparison among treatment groups revealed a clear
dose-dependent protective effect of Newbouldia
laevis. Notably, the higher extract dose (400 mg/kg)
demonstrated superior pancreatic protection compared
to vitamin C. This enhanced effect may be attributed
to the synergistic action of multiple phytoconstituents
present in Newbouldia laevis, including flavonoids,
tannins, and phenolic compounds, which possess
antioxidant and anti-inflammatory  properties.
Preservation of islet morphology is particularly
significant, as pancreatic B-cell damage has been
associated with impaired insulin secretion and altered
glucose homeostasis following lead exposure. These
findings align with previous reports describing the
antioxidant, anti-inflammatory, and cytoprotective
activities of Newbouldia laevis in experimental
models of heavy metal toxicity.

CONCLUSION
The findings of this study demonstrate that lead
acetate induces marked structural damage to

pancreatic tissue, characterized by degeneration of
pancreatic acini and necrosis of the islets of
Langerhans in adult Wistar rats. Treatment with
vitamin C provided partial protection, indicating its
antioxidant role in mitigating lead-induced oxidative
stress. However, administration of aqueous leaf extract
of Newbouldia laevis produced a pronounced, dose-
dependent protective effect on pancreatic architecture.
Notably, the higher dose (400 mg/kg) effectively
restored pancreatic histology, with well-preserved
acini and distinct islets of Langerhans. These results
validate the traditional use of Newbouldia laevis and
suggest its potential as a natural therapeutic agent for
protecting pancreatic tissue against heavy metal—
induced toxicity. Further studies are recommended to
elucidate the underlying molecular mechanisms and to
assess its long-term safety and clinical applicability.
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