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ABSTRACT

The heart as it is one of the major organs that sustain the part of human body because the contractility of its muscles
helps to supply blood that maintains them. To investigate the effects of lead acetate on the cardiac muscles and the
potency of the extract of Ficus vogelii as a useful herb. The 48 Wistar rats used for this work were purchased and
acclimatized for 7 days and were divided into 12 groups of 6 rats per group. Group A (Control group) received
normal saline and water ad libitum. The animals were given lead acetate in a dose of 2mg/kg body weight. Group B
was further divided into B1-B4 (aqueous extract groups). Group C also further regrouped into C1-C4 (ethanolic
extract groups). Even though the heart is one of the hardest organ to be affected by toxicity, our result showed that
lead acetate causes the following on the myocardial necrosis, oedema, optical empty spaces, fatty changes,
hemorrhages, myocardial cell death, etc. The groups that received the extract show little effect of lead acetate on the
myocardium, this could be as a result of the therapeutic potency of the herb. Ficus vogelii leave can be used as an

herbal remedy in tackling myocardial toxicity. With this our little result we recommend the herb for use.
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INTRODUCTION

Exposure to environmental toxicant such as lead and
many other heavy metals have been implicated in the
aggravation of some pathological processes. The
report of WHO.” stated that cardiovascular diseases
have become one of the leading causes of morbidity and
mortality. Lead is a constituent of many home products
which humans are in need of. In view of the above, we
may always be in contact with the products of lead and
those products will always release lead to pollute the
environment. Environmental lead is present
everywhere and everyone has certain amount of it in
their blood stream.”** According to Pokras et al.,’ and
Ekanem et al.’), lead presents one of the largest
environmental problems because of the number of
people being exposed. Wright et al., ' conducted a
surveyed on lead toxicity in Jos, Nigeria and they
reported a mean blood lead concentration of 8.7 pg/dl
with a range of 1-34 pg/dl were and about 34 % of the
subjects had concentrations of 10 pg/dl or greater.
Because lead cannot be degraded, it remains longer on
the earth's crust to contaminate it and drinking water
thereby exposing the populace both non human and
human to its epidemiological impacts."™’

Many researchers were able to find out that chronic
exposure to lead is one of the major risk factor for the
development of hypertension. *""* In recent years,
researchers like Fiorim et al .,” and Simoes et al.,";
reported that even exposure to low level of lead for even

a very short period of time also leads to increase in
arterial pressure in animals. Death toll from
cardiovascular diseases has increased sharply in the
low and middle-income countries by 12.5% in 2005 to
2015. * This would have been due to the less attention
paid to lead's contribution to cardiovascular mortality
as a broader disregard of what all forms of pollution
contribute to mortality. According to Den, ' and
Weinhold, "; these environmental pollution are
preventable in all ramification which may lead to a
reduced general effect of lead in the body including
cardiovascular diseases. With the emergence of all
these reports suggesting that there is a huge link
between lead exposure and cardiovascular disease for
over 100 years."

It is still difficult for us to completely elucidate the
contribution of lead to cardiovascular disease."” It is on
this note that we decided to design a work that will look
into the alterations caused on the histology of the
myocardial. This is because anything that affects the
muscles of the heart affects its functionality which will
lead to impaired heart function.

MATERIALSAND METHODS

Ethical clearance: During this experiment, we
respected and strictly observed the following councils
directive on the use of experimental animals. They are;
Directive 2010/63/Eu, 2010 of the European
Parliament and the European Council as passed on 22
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September, 2010 on the use and protection of
experimental animals”; and The Organization of
Economic Co-operation Development (OECD), Paris,
Guideline for Testing of Chemical usage in
Experiment.” These animals were fed with standard rat
feed and allowed water ad libitum.”* We also sort for
and obtained the ethical clearance from the Faculty of
Basic Medical Sciences University of Nigeria Enugu
Campus.

Experimental protocol: The forty eight (48) healthy
adult Wistar rats used for this present research were
acclimatized for 7 days and randomly assigned into 12
groups of six (6) rats each. Group A (Control) received
normal saline and water ad libitum. The animals were
given lead acetate in a dose of 2mg/kg body weight.
Group B was further divided into B1-B4 (received the
aqueous extract). Group C also further regrouped into
C1-C4 (received ethanolic extract). They were made of
both currative and protective groups. Group D was
given only lead acetate of the same dosage. Group E
was given aqueous extract while F received ethanolic.
All the administrations were done orally using
orogastric tube and it lasted for 28 days. *

Leaves collection and extraction: Fresh leaves of F.
vogelii were collected from Enyibichiri Ndufu-Alike in
Ikwo Local Government Area of Ebonyi State. The
leaves were dried in ventilated room after they were
washed. Thereafter, it was crushed into powder using
electronic blender and passed through mesh sieve to get
the fine powders. Five hundred grams (500g) of the
powder was weighed using an electronic weighing
balance and soaked in 1200mL of water. The same
quantity was also soaked in ethanol. The mixture was

agitated using an electric blender to enhance proper
mixing of the solvent with the powder and then poured
into air-tight plastic containers. The container with the
mixture was kept in a refrigerator for 48hours.” The
mixtures were filtered first with cheese cloth and then
with Whiteman No 1 filter paper (24cm). The filtrates
were separated and concentrated in vacuum using
Rotary Evaporator to 10% of their original volumes at
37°C - 40°C. These were concentrated using a water
bath until a sticky paste was gotten. The extracts were
stored in a refrigerator until it is required for use.

Histological Study: At the end of the experiment, the
rats were starved for 24 hours and anaesthetized and
then decapitated. * The animals were dissected and the
heart was removed and quickly fixed in 10 % formalin
for routine histological procedures.

RESULTS

Lead as a metal has been implicated in so many ways
and its effects on exposed organs varies depending on
the extent of exposure. To the animal as a whole, it
could result to gain/loss of body weight “’. The tissues
were studied under the light microscope to ascertain the
level of damage or alterations inflicted in the
histoarchitecture of the myocardium. The study
revealed that the myocardial was affected at various
points and degrees even though the heart is one of the
most difficult and last organs to be affected by toxicity.
“ As presented below the effects of lead in the
myocardial include necrosis, oedema, optical empty
spaces, fatty changes, hemorrhages, myocardial cell
death, etc.
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Photomicrographs of the heart Negative control group with normal muscle fibres and cytoplasm. The entire
group B's received lead acetate and treated with aqueous extract ranging from 100 to 300ml/kg. Fig.1 (A):
Normal histological features such as myocardial, vessels, etc. Fig. 2: (B1) Necrosis, Oedema. Fig. 3: (B2)
oedema, hemorrhage. Fig. 4: (B3) hemorrhages, myocardial cell death Fig.5: (B4) Necrosis, Optical empty
spaces, fatty changes
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Photomicrograph of the heart of the entire group C's received lead acetate and treated with ethanolic extract ranging
from 100 to 300ml/kg. Fig.6: (C1) Necrosis, Oedema. Fig.8: (C2) Oedema, haemorrhage. Fig.9: (C3)
haemorrhages, myocardial cell death. Fig.10: (C4) Reduced, Optical empty spaces, fatty changes. Fig.11: (D) lead
acetate group shows myocardial degeneration, Cell death, necrosis, oedema and haemorrhage. Fig.12: (E) received
only aqueous extract and shows healthy cytoplasm, myofibrils and nucleus. Fig.13: (F) received only ethanolic
extract and shows cytoplasm, myofibrils and nucleus
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DISCUSSION

The heart is the most difficult organ is the body to be
affected by toxicity of any type. It is also still under
investigation the mechanisms that protect the heart
muscles from being destroyed by toxicity. Studies
carried out by various researchers have shown that lead
is able to induce hypertension and arteriosclerosis in
animals at various level of toxicity . The
mechanism of induction that leads to arteriosclerosis is
still under investigation by researchers even till date.

In this experiment, the cardiac muscles of the negative
control group is intact without any damage while the
positive control showed signs of edema, necrosis and
vessel constriction. This constriction is a sign of
hypertension. It has been discovered that both acute and
chronic lead poisoning has much contributions in
vascular and cardiac damage and other deleterious
effects such as cardiovascular illnesses and
hypertension " *. According to ATSDR, * report,
exposure to low level of any form of lead has been
implicated in hypertension in both humans and animals
and this research shows a sign of it in the sense that there
were signs of vessel dilation in the heart. The little signs
of edema recorded in this work could be a sign of a more
deleterious heart disease such as congestive heart
failure. This is a chronic condition in which the heart
does not pump blood normally as it should and it is
normally caused but not limited to narrowing of the
artery. In this research we discovered that major cardiac
vessels were affected which may lead to Cerebro-
vascular accidents, peripheral vascular disease and
ischemic coronary heart disease as a major disorders
that may be accompany toxicity of the heart. This
agrees with the report of Assi ez al., ** and Navas-Acien
etal.,”. The necrosis that is seen in the muscles of the
heart in this work could be an indication that lead
toxicity may be responsible for heart failure because the
necrotized muscle does not have any power to pump
blood. With the indications of vascular constriction as
seen in the figures above, the relationship of
hypertension and lead exposure is becoming clearer
that lead toxicity may be implicated in hypertension.
The above disagrees with Navas-Acien et al.,” when
they reported that cardiovascular outcomes cases of
toxicity of lead are only applied. Our result is totally in
agreement with the experiment conducted by Vaziri and
Sica, * when they recently studied the effects of lead
exposure cardiovascular system. Our results also have a
very strong correlation with the result of Kilikdar et
al.,” which showed that the lead acetate administered in
the rats caused heart damage.
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