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ABSTRACT

The human heart is an organ that pumps blood throughout the body via the circulatory system, supplying oxygen
and nutrients to the tissues and removing carbon dioxide and other wastes. Damage to tissue or cells of the
heart can be very fatal. Cassia angustifolia is a plant regularly consumed by the locals to treat gastrointestinal
issues. The aim of this study is to determine the effect of Cassia angustifolia on the heart and other
cardiovascular parameter. Animals of either sex were selected. Group 1 received distilled water (10 ml/kg), while
group 2, 3 and 4 received Cassia angustifolia 50, 100 and 200 mg/kg respectively. Animals were kept in standard
cages and given access to the extract, water and food orally for 28 days, after which they were weighed and
sacrificed. Blood was collected by cardiac puncture and taken immediately for hematological and chemo
pathological analysis. The histological toxic potential of the plant on the kidney was studied using haematotoxylin
and eosin (H&E) staining technique. There was significant (P<0.05) decrease in RBC, HGB, MCV, while there
was no change in the level of neutrophiles, basophiles, eosinophiles and platelets. The extract did not cause
significant (P<0.05) change in the level of cholesterol, low density lipoprotein (LDL) and triglyceride. There was
significant (P<0.05) increase in the level of high-density lipoprotein (HDL). Histological observation revealed
slight to no damage to tissue of the heart. Result obtained suggests that the plant maybe of cardiovascular
significance, particularly when taken for a prolong period of time.
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INTRODUCTION of the heart [3]. A double-walled sac called the
In humans, the heart is roughly the size of a large pericardium encases the heart, which serves to
fist and weighs between about 10 to 12 ounces protect the heart and anchor it inside the chest.
(280 to 340 grams) in men and 8 to 10 ounces (230 Between the outer layer, the parietal pericardium,
to 280 grams) in women [1]. The physiology of the and the inner layer, the serous pericardium, runs
heart basically comes down to "structure, electricity pericardial fluid, which lubricates the heart during
and plumbing. The human heart has four chambers: contractions and movements of the lungs and
two upper chambers (the atria) and two lower ones diaphragm [4].

(the ventricles), according to the National Institute The heart's outer wall consists of three layers. The
of Health [2]. The right atrium and right ventricle outermost wall layer, or epicardium, is the inner wall
together make up the right heart, and the left atrium of the pericardium. The middle layer, or
and left ventricle make up the left heart. A wall of myocardium, contains the muscle that contracts [5].
muscle called the septum separates the two sides The inner layer, or endocardium, is the lining that
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contacts the blood. The tricuspid valve and the
mitral valve make up the atrioventricular (AV)
valves, which connect the atria and the ventricles.
The pulmonary semi-lunar valve separates the right
ventricle from the pulmonary artery, and the aortic
valve separates the left ventricle from the aorta.
The heartstrings, or chordae tendinae, anchor the
valves to heart muscles. The sinoatrial node
produces the electrical pulses that drive heart
contractions [6)].

Cardiovascular  disease generally refers to
conditions that involve narrowed or blocked blood
vessels that can lead to a heart attack, chest pain
(angina) or stroke. Other heart conditions, such as
those that affect your heart's muscle, valves or
rhythm, also are considered forms of heart disease
[7]. Many forms of heart disease can be prevented
or treated with healthy lifestyle choices.
Traditionally, herbs have been consumed for
various reasons. Most of these plants have
unsuspected and unintended effect that maybe
serendipitous or deleterious consequences [8].
Cassia angustifolia is a shrubby plant that reaches
0.5-1, rarely two, metres in height with a branched,
pale-green erect stem and long spreading branches
bearing four or five pairs of leaves. These leaves
form complex, feathery, mutual pairs. The leaflets
vary from 4 to 6 pairs, fully edged, with a sharp top
[9]. The midribs are equally divided at the base of
the leaflets. The flowers are in raceme interior
blossoms, big in size, coloured yellow that tends to
brown. Its legume fruit are horned, broadly oblong,
compressed and flat and contain about six seeds.
When cultivated, the plants are cut down semi-
annually, dried in the sun, stripped and packed in
palm-leaf bags. It also serves as a fungicide [10].
Modern medicine has used extracts since at least
the 1950s as a laxative. If accidentally ingested by
infants, it can cause side effects such as severe
diaper rash [11]. The active ingredients have
several glycosides which interact with immune cells
in the colon. The aim of this study is to investigate
the effect of ethanol extract of Cassia angustifolia
on the heart and lipid profile of rats.

METERIALS AND METHODS
Animals

Male and female wister rats were obtained from
Bingham University, Animal House. They were
maintained on standard animal pellets and given
water ad libitum. Permission and approval for
animal studies were obtained from the College of
Health Sciences Animal Ethics Committee of
Bingham University.

Plant collection

Leaves of Cassia angustifolia were collected from
its natural habitat from nearby Karu village,
Nasarawa State, Nigeria. The plant was
authenticated from Department of Botany, Bingham
University, Nasarawa State Nigeria.

Plant extraction

The leaves were shadow dried for two weeks. The
dried plant material was further reduced into small
pieces and pulverized. The powdered material was
macerated in 70% ethanol. The liquid filtrates were
concentrated and evaporated to dryness at 40°C in
vacuum using rotary evaporator. The ethanol
extract was stored at -4°C until used.

Animal study

Twenty-four (24) rats of either sex (159-283g) were
selected and randomized into four groups of six rats
per group. Group 1 served as the control and
received normal saline (10ml/kg) while the rats in
groups 2, 3 and 4 were giving 50, 100, and 200
mg/kg of extract respectively. The weights of the
rats were recorded at the beginning of the
experiment and at weekly intervals. The first day of
dosing was taken as DO while the day of sacrifice
was designated as D29.

Haematological analysis

The rats were sacrificed on the 29th day of
experiment. Blood samples were collected via
cardiac puncture. One portion of the blood was
collected into sample bottles containing EDTA for
hematological analysis such as Hemoglobin
concentration, white blood cell counts (WBC),
differentials (neutrophils, eosinophils, basophils,
lymphocyte and monocyte), red blood cell count
(RBC), platelets and hemoglobin (Hb) concentration
using automated Haematology machine (Cell-Dyn,
Abbott, USA).

Chempathology analysis

Second portion of the blood was collected into plain
bottle, allowed to clot and centrifuged at 300rpm for
10 minutes. The serum collected was used to
estimate  biochemical parameters such as
cholesterol, triglyceride, high density
lipopolysaccharide ~ (HDL) and  low-density
lipopolysaccharide (LDL).

Histological study

The heart of the animals were surgically removed
and weighed and a part of each was fixed in 10%
formaldehyde for histological processes.



Statistical analysis

Data were expressed as the Mean £Standard Error
of the Mean (SEM). Data were analyzed statistically
using one-way Analysis of Variance (ANOVA)
followed by Dunnett's post hoc test for multiple
comparisons between the control and treated
groups. Values of P< 0.05 were considered
significant.

RESULTS

Effect of 28 days oral administration of Cassia
angustifolia on hematological parameters
in rats

Cassia augustifoliacaused significant  (p<0.05)
decrease in the level of red blood cell, hemoglobin,
platelet etc. and significantly (p<0.05) caused an
increase in  mean corpuscular hemoglobin
concentration in the rats at the dose level of 50
mg/kg compared to the control. The level of
basophiles,  neutrophiles,  eosinophils  and
lymphocytes were however not significantly
(p<0.05) affected by mean corpuscular hemoglobin
concentration (Table 1).

Effect of 28 days oral administration of ethanol
extract of Cassia angustifolia on relative organ
to body weight ratio in rats.

The heart was observed to be slightly increased in
rats with dose level of 100 mg/kg of the extract
(Table 2).

Effect of 28 days oral administration of ethanol
extract ofCassia angustifolia on lipid profile in
Wistar rats

Significant (p<0.05) increases were observed in
total cholesterol and HDL levels at 100 mg/kg dose
level ofCassia angustifoliawhen comparedto the
control. The extract did not produce significant
changes in all other parameters (LDL, TRIG levels)
studied when compared to the control (Table 3)

Effect of 28 days oral administration of ethanol
extract of Cassia angustifolia on Histology of
Heart in rats

Histopathological examination of heart showed
slight necrosis of cardiac muscles at all doses and
normal features at control (10 mi/kg). Study reveals
normal elongated and rod-shaped cells, striated
muscles and blood vessels (Figure 1).

DISCUSSION

Without the heart the blood would not be pumped
through our blood vessels. But this is what is

needed for oxygen/carbon dioxide exchange in
tissues and lungs [12]. It is also needed for all the
nutrients to reach all cells. It is further needed to
transport the immune cells into every comer of the
body where they are required. And of course our
hormones are carried in the blood stream, pumped
by the heart and they have effects wherever
matching hormone receptors are located in the
body [12]. Study was not done on the functionality
and performance of the heart with regards to blood
pressure and pulse rate [13].

In this study the effect of the plant on the heart and
vascular parameters were examine.Ethanol extract
of leaves of C. angustifolia resulted in significant
(*p<0.05) decrease in the red blood cell,
hemoglobin and platelet when compared to the
control group of rats. This indicated that the plant
may either suppress the production of red blood
cells, decrease the lifespan of red blood cells or
causes problems with how the body uses iron.
Anemia is a condition that develops when the blood
lacks enough healthy red blood cells or hemoglobin
[14]. Hemoglobin is a main part of red blood cells
and binds oxygen. If the level of RBC too few or
there is abnormal red blood cells, or hemoglobin is
abnormal or low, the cells in the body will not get
enough oxygen [15]. Also, the level of basophiles,
neutrophiles, eosinophils and lymphocytes were not
affected by the extract. This indicates that the plant
may not affect the body immune. It could also
suggest that the plant may have immunomodulatory
property. In this work, the effect of Cassia
angustifoliaon the lipid profile of rat. The level of
most of the parameters such as low density
lipoprotein (LDL), triglyceride and cholesterol were
unchanged when compared to the group that
received normal saline. There was significant
increase in the level of high density lipoprotein
(HDL). Clinically and nutritionally, LDL cholesterol is
usually considered bad cholesterol, because it
contributes to fatty deposition in arteries, a
condition known as atherosclerosis [16]. This
condition clogs the arteries, raises the value of
peripheral resistance and increases the risk for
cardiovascular diseases, such as heart attack,
strokeand peripheral artery disease. HDL acts as a
scavenger, removing LDL (bad) cholesterol away
from arteries and back to the liver, where it is
broken down and passed from the body [17]. But
HDL cholesterol does not completely remove LDL
cholesterol from the blood vessels. Only one-third
to one-fourth of blood cholesterol is carried by HDL
[17]. Triglyceride stores excess energy.



Table 1: Effect of 28 days oral administration of ethanol leaf extract of Cassia angustifolia on
hematological parameters in wistar rats.

Treatment (mg/kg)
Hematological DW(1ml/kg) 50 mg/kg 100 mg/kg 200 mglkg
parameters
WBC (x109/L) 7.6740.772 7.74+1.419 3.700+0.657* 6.420+1.085
RBC (x10'2L) 8.2140.37 8.65+0.20 6.11+0.35 7.9110.27
HGB (g/dL) 14.92+0.66 14.2410.46 10.93+0.76* 13.5840.77
HCT (g/dL) 54.27+2.13 55.60+2.75 34.67+2.28* 52.414£2.73
MCV (fL) 66.62+0.93 65.40+1.44 57.17+0.31* 69.60+1.72
MCH (pg) 19.1710.17 17.80+1.02 18.83+0.37 18.8040.20
MCHC (g/dL) 34.17+0.16 32.30+0.72 35.50+0.53* 30.62+0.74
PLT (x109L) 626.86+46.71 577.20+93.32 242.13+45.28* 688.40+45.26
LYM (%) 76.45+5.16 74.00+5.19 75.8316.33 75.4045.23
NEUT (x109L) 20.86+4.57 21.83+2.69 25.3345.66 21.3614.17
EOSI (x109L) 2.55+0.24 3.4440.65 2.87+0.36 2.3240.51
BASO (x109L) 2.1240.19 2.60+0.85 244177 3.45+1.64

Data presented as Mean + SEM: n = 6, One way ANOVA, followed by Dunnett's post hoc for multiple comparison
*significantly different from the distilled water (DW) control at p<0.05. DW = distilled water

(WBC = white blood cells, RBC = red blood cells, HGB = hemoglobin, HCT = hematocrit, MCV = mean corpuscular volume,
MCH = mean corpuscular hemoglobin, MCHC = mean corpuscular hemoglobin concentration, PLT = platelet, LYM =
lymphocyte, NEUT = neutrophils, EOSI = eosinophils, BASO = basophils).



Table 2: effect of 28 days oral administration of ethanol extract ofCassia angustifolia on relative organ to
body weight ratio in rats.
Treatment(mg/kg) HEART

DW(10ml/kg) 0.47£0.07
c.a 50 mg/kg 0.40+0.03
c.a 100 mg/kg 0.65+0.12
c.a 200 mg/kg 0.49+0.02

Table 3: Effect of 28 days oral administration of Cassia angustifolia on serum lipid profile in rats.

Treatment (mg/kg)
Lipid profiles DW(10ml/kg) 50 100 200
CHOL (mmoliL) 47.30+8.46 62.80+6.26" 48.40+2.75 45.75+9.42
HDL (mmol/L) 48.30+3.18 62.00+4.14* 47.20+1.9 54.7143.95
LDL (mmollL) 6.80+1.94 7.46%1.75 7.7244.249 6.57+3.67
TRIG (mmol/L 62.45+2.34 58.39+8.55 65.45+6.81 62.33+£5.98

*Significantly different from the distilled water (DW) control at p<0.05.(CHOL = total cholesterol, HDL = high density
lipoprotein, LDL = low density lipoprotein, TRIG = triglycerides).
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Figure 1: Photomicrograph of the heart (Hematoxylin and eosin. H and E x100). (A) Control group,
Shows normal myocardium. (B) 50 mg/kg Cassia angustifolia, slight necrosis of myocardium (MN). (C)
100 mg/kg, slight necrosis of myocardium. (D) 200 mg/kg, slight necrosis of myocardium (MN).
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Figure 2: effect of 28 days oral administration of ethanol extract of Cassia angustifolia on relative organ

to body weight ratio in rats.



High triglycerides may contribute to hardening
of the arteries or thickening of the artery walls
(arteriosclerosis) — which increases the risk
of cardiovascular  disease. Extremely
high triglycerides can also cause acute
inflammation of the pancreas (pancreatitis)a
high triglyceride level combined with high LDL
cholesterol or low HDL (good) cholesterol is
linked with fatty buildups within the artery
walls, which increases the risk of heart attack
and stroke [17,18,19]. The crucial risk factor
for CVD includes a high level of LDL or low
level of HDL-cholesterol. The association
between a low level of HDL-cholesterol and
an increased risk of CVD has been well
established through epidemiological and
clinical studies [20, 21,22,23]. The protective
roles of HDL cholesterol from CVD have been
suggested to occur in various ways
[21,24,25]. HDL exerts part of its anti-
atherogenic action by counteracting LDL
oxidation. Recent studies reveal that HDL
promotes the reverse cholesterol transport
pathway, by inducing removal of excess
accumulated cellular cholesterol resulting in
prevention of the generation of an oxidative
modified LDL [22,26,27]. Furthermore, HDL
inhibits the oxidation of LDL by transition
metal ions, but also prevents 12-
lipooxygenase-mediated formation of lipid
hydroperoxides [28,29,30,31,32]. After oral
administration of ethanol extract of Cassia
angiotifolia for a 28 days period, there was no
change in the level of LDL, cholesterol and
triglyceride suggesting that the plant has
fewer tendencies to induce atherosclerotic
plague, while high level of HDL indicates that
it may be useful in managing cardiovascular
diseases. Histological evaluation revealed
that there was little to no damage to the
membrane and other part of the heart. This
agrees with biochemical parameters that the
plant maybe of cardiovascular benefit to
human.

CONCLUSION

The result of the study suggests that Cassia
angiotifolia  may be of benefit in managing
dyslipidamia. Further study can be carried out to
determine it effect on cardiovascular condition such

as hypertension, cardiac arrhythmia, angina, etc.
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