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ABSTRACT

Aim: To provide information on the interactive influence of Sida acuta and Rauvolfia vomitoria on
the hippocampus of albino rats using neurohistological parameter.

Methods: Thirty-five (35) female adult albino rats were used for the experiment. They were
randomly divided into seven groups of five animals in each group. Group 1: The control group was
given feed and water ad libitum for 28 days. Groups 2-7 served as the experimental groups. Group
2: Received 200 mg/kg body weight of Sida acuta leaf extract for 14 days. Group 3: Received
212.5 mg/kg body weight of Rauvolfia vomitoria leaf extract for 14 days. Group 4: Received 200
mg/kg body weight of Sida acuta and 212.5 mg/kg body weight of Rauvolfia vomitoria leaf extract
for 14 days. Group 5: Received 200 mg/kg body weight of Sida acuta leaf extract for 14 days, then
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212.5 mg/kg body weight of Rauvolfia vomitoria for the remaining 14 days. Group 6: Received
400 mg/kg body weight of Sida acuta leaf extract for 14 days, then 425 mg/kg body weight of
Rauvolfia vomitoria for the remaining 14 days. Group 7: Received 600 mg/kg body weight of Sida
acuta leaf extract for 14 days, then 850 mg/kg body weight of Rauvolfia vomitoria for the remaining
14 days.

Results: Sida acuta at the tested dose of 200 mg/kg body weight induced degeneration of
pyramidal cells when compared to the control, Rauvolfia vomitoria at the tested dose of 212.5
kg/mg body weight exhibited neuroprotective effect, co-administration of both Sida acuta at 200
mg/kg body weight and Rauvolfia vomitoria at 212.5 mg/kg body weight and administration of
Rauvolfia vomitoria after Sida acuta at increasing doses significantly reverse these changes to
near normal when compared to the group that received 200 mg/kg body weight of Sida acuta for
14 days.

Conclusion: Rauvolfia vomitoria had the potential of ameliorating the neurodegenerative effect

caused by the Sida acuta leaf extract on the pyramidal cells of the hippocampus albino rats.

Keywords: Rauvolfia vomitoria; Sida acuta; hippocampus; neurodegeneration.

1. INTRODUCTION

The use of medicinal plant is increasing
exponentially around the globe; this has been
attributed to the supposedly less adverse effect
when compared to orthodox medicine [1]. Thus
every year a number of persons turn to herbal
medicine because they believe it is free from
undesirable side effects [2]. In Africa/Nigeria,
herbal medicines are commonly used for the
treatment of mental and other disorders. This is
probably due to the rising cost of orthodox drugs
in the maintenance of personal health and well-
being [3].

Sida acuta belong to the Malvaceae family [4]. It
is a small shrub and grows in cultivated field,
waste lands and it is highly competitive.
Phytochemical result reveals the present of
alkaloids such as vasicine, ephedrine and
cryptolepine as the main alkaloids [5]. The plant
is used for the treatment of various diseases in
different parts of the world. It is used to treat
diseases such as fever, headache, skin
diseases, diarrhea and dysentery [6].

Rauvolfia vomitoria is of the Apocynaceae family.
It is commonly found in forest where fallow
period is prolonged [7]. It is reported to contain
reserpine, ajmaline, yohimbine, rescinnamine,
raucaffricine, sarpagine etc. These alkaloids
exhibit antimalarial, antitumor and antidiabetes
potentials [8]. It is effective in the treatment of
malaria and mental disease [9]. The two plants
(Sida acuta and Rauvolfia vomitoria) are used to
treat closely related diseases, thus there is need
to sufficiently document their interactive influence
as this could lead to the discovery of a safer and
effective polyherbal drug.
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2. MATERIALS AND METHODS
2.1 Plant Material and Authentication

Fresh leaves of both Sida acuta and Rauvolfia
vomitoria were obtained from the city of Uyo.
They were identified and authenticated by Mrs.
E. G. Udoma of the Faculty of Botany, University
of Uyo herbarium with voucher number UUPH
6(c) for Sida acuta and UUPH 46(e) for Rauvolfia
vomitoria.

2.2 Experimental Animals

Thirty- five adult female albino Wistar rats,
weighing between 180 and 200 g were used for
this study. The Wistar rats were obtained from
the Faculty of Basic medical sciences animal
house University of Uyo. They were transferred
to the Faculty of Pharmacy animal house
University of Uyo, where they were acclimatized
for one week before administration. They were
housed in wooden cages with adequate space to
enhance free movement and good ventilation.
Saw dust was used as bedding and were
replaced with clean ones every two days. They
were allowed twelve-hour light and twelve hour
dark cycle at the normal room temperature
obtainable in the test environment. The animals
were fed with standard rat pelletized diet (Vital
Feed Growers, Green Cereals Nigeria Ltd) and
water ad libitum.

All animals were treated in accordance with the
“guide for the care and use of laboratory animals”
prepared by the national academy of sciences
and published by the national institute of health
[10].
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2.3 Extracts Preparation

The leaves were separately cleaned to remove
adhering dirt, air-dried and grinded separately
into powder using a manual blender. Extraction
was carried out by separately macerating and
sucking in commercial ethanol for extraction for
about 48hours with intermittent agitation and
were then filtered and left separately in the water
bath to concentrate. The doses and protocols for
R. vomitoria and Sida acuta extracts were as
previously described by [11,12] respectively.

2.4 Experimental Design

The animals were grouped into seven groups of
matured female albino rats labelled 1-7.

Group 1: Animals in this group were the control;
they were given food and water only.

Group 2: Animals in this group were given oral
gavage of 200 mg/kg body weight of Sida acuta
only for 14 days.

Group 3: Animals in this group were given oral
gavage of 212.5 mg/kg body weight of Rauvolfia
vomitoria only for 14 days.

Group 4: Animals in this group were given oral
gavage of 200 mg/kg body weight of Sida acuta
and 212.5 mg/kg body weight of Rauvolfia
vomitoria for 14 days.

Group 5: Animals in this group were given 200
mg/kg body weight of Sida acuta for 14 days and
from the 15" day, 212.5 mg/kg body weight of
Rauvolfia vomitoria was then administered till the
28" day.

Group 6: Animals in this group were given 400
mg/kg body weight of Sida acuta for 14 days and
from the 15™ day, 425 mg/kg body weight of
Rauvolfia vomitoria was then administered till the
28" day.

Group 7: Animals in this group were given 600
mg/kg body weight of Sida acuta for 14days from
the 15" day, 850 mg/kg of Rauvolfia vomitoria
was then administered till the 28" day.

3. RESULTS AND DISCUSSION
3.1 Histomorphology

The result of the section of the hippocampus of
rats treated with ethanolic leaf extracts of Sida
acuta and Rauvolfia vomitoria on the
hippocampus of rats are shown in Figures 1-7.

3.2 Discussion

The hippocampus is a major brain part and a
component of the limbic system responsible for
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the consolidation of information from short-term
memory to long-term memory and in spatial
memory that enables navigation [13]. The major
input to the hippocampus is through the
entorhinal cortex while the major output is
through the Cornu Ammonis1 (CA1) to the
subiculum [14]. The pyramidal cells are the major
excitatory cells of the hippocampus. This study
reveals degeneration of the pyramidal cells of the
hippocampus in group 2 (Figure 2) administered
with 200 mg/kg body weight of Sida acuta
compared with that of the control (Figure 1) that
showed the normal cytoarchitecture of the
hippocampus. This finding agrees with that
reported by Eluwa et al. that Sida acuta has a
degenerative effect on the cells of the central
nervous system [12]. This micro-anatomical
alteration observed in the pyramidal layer of the
CAB3 of the hippocampus has the ability to tamper
with the normal functioning of the CA3 relative to
the memory function of the hippocampus. The
CA3 is known to receive impulse from the mossy
fibres from the granule cells of the dentate gyrus
which is part of the hippocampal formation [15].
This alteration may also have a negative
implication on the flow of information within the
hippocampus as the CAS3 is part of the indirect
trisynaptic pathway of the hippocampus.
Therefore, the disruption of the pyramidal cells of
the hippocampus may hinder the flow of
information and hence memory. This study also
reveals the near normal cytoarchitecture of the
pyramidal cells in group 3 (Figure 3)
administered with 212.5 mg/kg body weight of
ethanolic leaf extract of Rauvolfia vomitoria. This
finding is in agreement with that reported by [16],
that Rauvolfia vomitoria has a neuroproctective
effect due to the present of high antioxidant such
as reserpine and ajmaline. In group 4 (Figure 4)
co-treated with Sida acuta at 200 mg/kg body
weight and Rauvolfia vomitoria at 212.5 mg/kg
body weight presented only with mild
degeneration of pyramidal cells compared to
group 2 (Figure 2). This may be due to the
interaction between the active biological
constituents of Sida acuta and Rauvolfia
vomitoria. This result agrees with that reported
by [17]. That herbal medicine derived from two or
more herbal plants have pharmacological
constituents which may exert synergistic,
potentiative, agonistic and antagonistic action by
virtue of the active different constituents. It is also
in harmony with another study which reported
that Dbiologically active constituents have
pharmacological principles that work in a
dynamic way to produce maximal therapeutic
effect and eliminate undesirable side effects [18].
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The study also reveals progressive improvement
in groups administered with Sida acuta and later
Rauvolfia vomitoria with increasing dosage of the
two leaf extracts (group 5 with 200 mg/kg body
weight of Sida acuta and then 212.5 mg/kg body
weight of Rauvolfia vomitoria, group 6 with 400
mg/kg body weight of Sida acuta and then 425
mg/kg body weight of Rauvolfia vomitoria and
group 7 with 600 mg/kg body weight of Sida
acuta and the 850 mg/kg body weight of
Rauvolfia vomitoria). This is in accordance with a
report which revealed that Rauvolfia vomitoria
has an ameliorating effect on the pyramidal cells
of the CAS3 region of the hippocampus and that

there exists a direct relationship between the
concentration of the degenerating agent,
ameliorating agent and the proportion of
neurodegeneration [19]. The results also showed
cellular vacoulation. Cytoplasmic vacuolization or
vacuolation develops spontaneously or after
exposure to bacterial or viral pathogens as well
as to various natural and artificial low-molecular-
weight compounds [20].

Cytoplasmic vacuolization of mammalian cells
can be ftransient or irreversible. Transient
vacuolization is observed only during the
exposure to an inducer and reversibly affects the

Figure 1. Section of the hippocampus of control rat given distilled water, showing pyramidal
cell layer-PCL, molecular layer-ML, Polymorphic layer-PML. (H&E x400)F

Figure 2. Section of the hippocampus treated with 200 mg/kg body weight of Sida acuta
showing severe degeneration of pyramidal cell -SDPC in the pyramidal cell layer-PCL and
vacoulation-V in the molecular layer (H&E x400)

Figure 3. Section of the hippocampus treated with 212.5 mg/kg body weight of Rauvolfia
vomitoria showing a normal pyramidal cell layer - PCL, Molecular layer-ML and polymorphic
layer-PML (H&E x400)

Figure 4. Section of the hippocampus treated with 200 mg/kg body weight of Sida acuta and
212.5 mg/kg body weight of Rauvolfia vomitoria for 14 days showing Mild degeneration of
pyramidal cells -MDPC and vacoulation in the molecular layer-V (H&E x400)
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Figure 5. Section of the hippocampus treated with 200 mg/kg body weight of Sida acuta for 14
days and 212.5 mg/kg body weight of Rauvolfia vomitoria for 14 days showing mild
degeneration of pyramidal cells- MDPC and Mild vacoulation in the molecular layer V (H&E
x400)

ML -

Figure 6. Section of the hippocampus treated with 400 mg/kg body weight Sida acuta for 14
days and 425 mg/kg Rauvolfia vomitoria for another 14 days showing mild degeneration of
pyramidal cells-MDPC (H&E x400).
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Figure 7. Section of the hippocampus treated 600 mg/kg body weight Sida acuta for 14 days
and 850 mg/kg of Rauvolfia vomitoria for another 14 days showing normal molecular layer-ML,
pyramidal cell layer- PCL and polymorphic layer- PML. (H&E x400)

cell cycle and migration [21]. The vacoulation
evident in Figs. 2, 4 and 5 are the onset of
cellular degeneration. This finding agrees with
that reported by Chen et al. that irreversible
vacoulation accompanies cell death [20].

4. CONCLUSION

From the results of the experiment, this study
therefore suggests that the ethanolic leaf extract
of Rauvolfia vomitoria contains alkaloid that have
the potential of ameliorating the
neurodegenerative effect caused by the Sida
acuta leaf extract. This ameliorating effect could
be attributed to high antioxidant activity of
Rauvolfia vomitoria leaf extract.
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