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Background: Tamarindus indica (TI) extract is known to possess important phytochemical composition. The study
aimed to assess the effects of ethyl acetate fraction of TI leaves (EATI) on memory and learning, traced element
and brain sialic acid levels, and hippocampal Nissl substance expression following prenatal (PN) AlCl; exposure
in Wistar rat pups.

Methods: Pregnant rats were divided into 5 groups (n = 4); Group I received distilled water (negative control),
Group II-V were experimental groups treated with 200 mg/kg of AlCl;. Group II (positive control), Groups III, and
IV received 400 mg kg~! and 800 mg kg~! of EATI, respectively, and Group V received 300 mg kg~! of Vitamin
E (comparatively control) for 2 weeks (PN day 7-21). On postnatal (PoN) day 19, male pups were subjected
to novel object recognition test (n = 5). Some pups were euthanized on PoN days 7 and 21; and samples were
collected for quantification of trace element (n = 5), brain sialic acid concentration (n = 5), and Nissl staining
using cresyl fast (n = 3).

Results: The results of the trace elements quantification on PoN days 7 and 21 revealed significantly lower mean
copper, zinc, and iron, and significantly higher calcium level in the group treated with 400 and 800 mg kg™! of
EATI when compared with the positive control group. EATI at a dose of 800 mg kg~' showed improvement in
memory and increased brain sialic acid. EATI 400 mg kg~! increased only free sialic acid and had no effect on
memory. Improvement in Nissl staining was observed in the EATI treated group on PoN day 7 and 21.
Conclusion: The administration of EATI ameliorated AlCl;-induced neural toxicity.

Patients on long-term parental nutrition and dialysis are at high risk of
bioaccumulation aluminum-related toxicity [5]. Various organs of the

Introduction

Aluminum (Al) is an important metal used in the production of vac-
cines and drugs for the management of diarrhea, hemorrhoidal, douche,
and antacids [1,2]. Al is used in water treatment and the production of
Al foils for food wrapping [3]. The major route of human Al exposure
is through the ingestion of water and food contaminated with Al [4].
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body are reported to be vulnerable to aluminum accumulation both in
adults and during prenatal development including the bones, liver, kid-
ney, and the different parts of the brain [6].

The hippocampus is an essential regions of the brain necessary
for human and animal adaptation to their environment [7,8]. The
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signaling, neural transmission, and apoptosis [27,28]. The observed im-
provement in the present study suggests a possible involvement of EATI
modulation and/or restoration of tissue biochemical and physiological
functions. Trace elements are generally needed in well-regulated quan-
tities for normal cellular function [18,19]. This study offers a preview of
the role of EATI in preventing heavy metal toxicity, and the fact that Al
toxicity was associated with the elevation of mean brain concentration
of various traced element except Ca, suggesting a need to investigate
the responsible cellular ionic efflux/influx mechanisms.

The administration of EATI was associated with a dose-dependent
improvement in Nissl staining in neonates following prenatal AICl; ex-
posure in the present study. The administration of vitamin E was also
associated with improvement in Nissl staining following prenatal AlCl;
exposure. Disruption of Nissl substance distribution has been associated
with interference with cellular protein synthesis, with consequent impli-
cations on cellular activities [68]. The observed higher Nissl substance
expression may serve as a pointer to the resultant biochemical activity
of EATI at the level of the different traced element, with a consequent
improvement in neuronal viability and survival. Previous study reported
improvement in GFAP expression and oxidative stress biomarker follow-
ing the administration of EATI during prenatal AlCl; [45]. Treatment
with EATI during prenatal AICl; exposure was also associated with im-
proved motor coordination and myelin staining in the cerebellar cortex
[46]. A Significant improvement in anxiety-like behavior, motor activ-
ities and pyramidal cell count following prenatal EATI administration
during AlICl; exposure [47]. The observed improvement in Nissl stain-
ing is in line with the finding of Usman et al. [69] who reported in-
creased Nissl staining in sections of Wistar rat cerebral cortex adminis-
tered ethanol extract of Tamarindus indica during prenatal ethanol ex-
posure.

This study did not investigate in vitro trace element concentrations
for specific brain parts or quantitatively investigate the expression of
Nissl substances following challenges in infrastructure, thus forming
part of the study limitation in the current investigation.

Conclusion

Administration of EATI ameliorated alterations in memory and learn-
ing, traced element, and brain sialic acid concentration, and protected
the hippocampus following prenatal exposure to AlCl; neurotoxicity in
rats. Beneficial properties of EATI could be associated with the activity
of important phytocompounds. Therefore, suggesting further studies on
the molecular mechanism responsible for the observed improvement in
the traced element, brain sialic acid concentration, and Nissl staining
during prenatal AICl; exposure.
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