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ABSTRACT 
Effects of methanol leaf extract of Clerodendrum violaceum on selected indices of 
cardiovascular disease in mice were evaluated. Six groups of ten mice each were used. Groups 
B-F received orally 31.25, 62.5, 125, 250 and 500 mg/kg body weight of methanol leaf extract of 
Clerodendrum violaceum respectively while group A received 5% DMSO (control). Half of the 
animals in each group were sacrificed after 14 days of administration while the remaining half 
were sacrificed after 28 days of administration. Selected indices of cardiovascular disease were 
then determined. At the end of 14 days, serum concentrations of total cholesterol, triglyceride 
and LDL-c, with the atherogenic index were all significantly decreased (p<0.05) at higher doses 
compared to control; however, serum HDL-c concentration was significantly increased (p<0.05). 
A similar pattern was observed for these parameters after 28 days of administration. There was 
significant decrease (p<0.05) in AST activity at the highest dose of the extract in heart and serum 
and significant increase (p<0.05) in serum AST at other doses on days 14 and 28. Creatine 
kinase activity was significantly increased (p<0.05) at all doses of the extract in heart and serum 
on day 14 compared to control but was reversed back to the range of control on day 28. The 
extract at all doses did not cause any significant change (p>0.05) in serum lipoprotein (a) 
concentration on days 14 and 28 compared to controls. The results suggest that methanol leaf 
extract of Clerodendrum violaceum may not predispose subjects to cardiovascular diseases. 
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INTRODUCTION 
Cardiovascular disease (CVD) is a general term for a group 
of disorders that lead to conditions affecting the heart and/or 
blood vessels. These include peripheral arterial disease, 
stroke, atherosclerosis, hypertension, coronary heart disease 
(CHD), cerebrovascular disease and rheumatic cardiac 
disease. It is one of the most prominent groups of non-
communicable diseases (NCDs), accounting for the most 
NCD deaths in the world (Razmpoosh et al., 2022). Annual 
deaths have been reported to reach about 17.9 million people 
worldwide, primarily due to CVDs including 
cerebrovascular disease and CHD (Tsao et al., 2022). 
Leading risk factors for CVDs include high blood pressure, 
diabetes, high alcohol use, smoking and secondhand smoke 
exposure, obesity, unhealthy diet, physical inactivity, and 
high low- 

 
 
 
density lipoprotein cholesterol (LDL-c) (Roth et al., 2020). 
Elevated LDL-c has persisted as a leading modifiable risk 
factor and is one of the most closely linked markers of 
atherosclerotic CVD. In 2021, 3.81 million cardiovascular 
deaths and 3.81 million deaths overall were attributed to 
elevated LDL-c levels worldwide (Zhang et al., 2021). High 
LDL cholesterol can double the risk of heart disease because 
it can cause a buildup in the walls of arteries and limit blood 
flow to the heart, brain, kidneys, and other organs. The 
levels of plasma lipids including cholesterol, triglycerides, 
LDL-c, and HDL-c have been listed as part of the 
modifiable risk factors for cardiovascular diseases and 
maintaining them within normal limits is one of the 
strategies for the control of the progressivity of 
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cardiovascular diseases; thus, they serve as useful indices to 
assess cardiovascular disease risk (Vaduganathan et al., 
2022).  

Plant-derived medicines are used in most parts of the world 
and have always been an important part of health care 
systems worldwide. This is especially true in most 
developing countries including Africa where herbal 
treatment forms a part of the culture and is sometimes the 
only available source of healing and therapy (Porwal et al., 
2017). The development of resistance against synthetic 
drugs, cost and their unavailability have also made the use of 
medicinal plants popular. One of such plants used in 
traditional herbal treatment of some ailments is 
Clerodendrum violaceum. Clerodendrum violaceum 
(Verbenaceae) is commonly called Clerodendrum in English 
and “Ewe isedun” in Yoruba (Nigeria); a decoction of the 
leaves is used in the traditional treatment of fever/malaria. 
Clerodendrum species generally contain similar 
phytochemical components (Shrivastava and Patel, 2007) 
and have been reported to have hepatoprotective effects 
(Remya et al., 2021) and anti-inflammatory activity (Tiwari 
et al., 2021). They have also been shown to inhibit key 
enzymes linked to type 2 diabetes (Erukainure et al., 2018) 
and exhibit significant anticancer activity against breast 
carcinoma (Shendge et al., 2021). The acclaimed 
antimalarial activity of the leaf extract of Clerodendrum 
violaceum in folk medicine has been authenticated in our 
previous studies (Balogun et al., 2010; Adebayo et al., 
2022).We also reported the contribution of its antioxidant 
activity in augmenting the antimalarial activity (Balogun et 
al., 2014). Although medicinal plants play a critical role in 
the maintenance of health worldwide and some of them have 
been shown to be effective, they may elicit adverse side-
effects (Nath and Yadav, 2015). Therefore, evaluating the 
effects of any medicinal plant extract is an important step to 
determine its suitability for use in complementary and 
alternative medicine. The present study, therefore, was set 
out to evaluate the effects of methanol leaf extract of 
Clerodendrum violaceum on selected cardiovascular disease 
indices in mice. 

MATERIALS AND METHODS 
Chemicals and reagents 

Methanol was obtained from British Drug House Laboratory 
Supplies, Poole Dorset BH15 UK. Assay kits for enzyme 
assays were obtained from Randox Laboratories Ltd., Co. 
Antrim, U.K. All other reagents used were of analytical 
grade and were prepared in all glass distilled water.   
 

Animals 
Adult Swiss albino mice with an average weight of 20 ± 2.0 
g were obtained from the animal breeding unit of the 
Department of Biochemistry, University of Jos, Plateau 
State. The mice were maintained at room temperature and 12 
h light/dark cycle with free access to mouse pellets (Vital 
Feed; Grand Cereals, KM 17, Zawan Round About. P.O. 
Box13462, Jos, Plateau State) and portable water ad libitum. 
The research adhered to the Principles of Laboratory Animal 
Care (NIH publication #85−23, revised in 1985). 
 
Plant material 
Fresh leaf samples of Clerodendrum violaceum were 
collected in Oyo town, Oyo State, Nigeria and botanically 
authenticated at Forestry Research Institute of Nigeria 
(FRIN), Ibadan, Oyo State, Nigeria. A specimen with 
voucher number FHI 109857 was deposited. 
 
Plant extract preparation  
Fresh leaf samples of the plant were dried under shade at 
room temperature (25±2 °C) and pulverized to powder using 
an electric blender (Mazeda Mill, MT 4100, Japan). Four 
hundred and fifty gram (450 g) of the powder was 
exhaustively extracted with 4 L n-hexane, 4 L ethyl acetate 
and 4 L absolute methanol for 72 h each successively.  The 
extracts were filtered using Whatman filter paper No 1 and 
concentrated after each extraction period under pressure at 
45˚C using a rotary evaporator (Scilogex SCI 100-s 5L, 
1275 Cromwell Avenue, C-6 Rocky Hill, Hampshire, USA). 
The concentrates were then allowed to evaporate at room 
temperature to dryness (Adebayo et al., 2003). Only the 
methanol extract was used in this study because it was found 
to have the highest antioxidant activity (Balogun et al., 
2014) and the best antimalarial activity (Adebayo et al., 
2022). 
 
Experimental design 
Sixty Swiss laboratory mice were randomly divided into six 
groups (A-F) of ten mice each and given 0.2 ml of the 
methanol extract of Clerodendrum violaceum leaf orally as 
follows: 
Animals in group A were administered 5% DMSO and 
served as control while those in groups B, C, D, E and F 
were administered 31.25, 62.5, 125, 250 and 500 mg/kg 
body weight of the methanol leaf extract of Clerodendrum 
violaceum, respectively. After fourteen days of 
administration, five animals from each group were sacrificed 
and blood and heart were collected for analysis. Extract 
administration continued for another fourteen days and 
thereafter, the remaining animals in all the groups were 
sacrificed and treated similarly to the first half.  
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Collection and preparation of samples 
The mice were sacrificed after they were slightly 
anesthetized with diethyl ether. Blood was collected by 
cardiac puncture from the unconscious mice into clean, dry 
test tubes. This was allowed to stand for fifteen minutes at 
room temperature in order to clot. It was then centrifuged at 
1000 rpm (Gallenkamp Centrifuge 200) for fifteen minutes 
and the clear serum supernatant was carefully collected 
using a Pasteur pipette. The animals were then dissected and 
the hearts were removed, cleaned of blood, weighed and 
then homogenized separately in ice-cold 0.25 M sucrose 
solution (1:5 w/v). The homogenates were stored frozen 
overnight before centrifuging at 1000 rpm for fifteen 
minutes. The supernatants obtained after centrifuging were 
used for the analyses. Some of the weighed heart tissues 
were also transferred into specimen bottles containing 10% 
formalin for histopathological examination.  
 
Organ-body weight ratio 
The organ-body weight ratio was calculated using the 
formula: 

Organ − body weight ratio =
Weight of the organ
Weight of the animal

 

 
Analysis of biochemical parameters 
To determine the serum concentrations of total cholesterol 
and high density lipoprotein-cholesterol (HDL-c), the 
methods of Allain et al. (1974) and Bachorik et al. (1980) 
were used respectively while low density lipoprotein-
cholesterol (LDL-c) concentration was determined by the 
method of Friedwald et al. (l972). The method of Jacobs and 
Van-Demark (1960) was used to determine the triglyceride 
concentration. For the concentration of lipoprotein a, the 
method of Marcovina et al. (1996) was used. Protein 
concentrations in serum and heart homogenate were 
determined using the Biuret method as reported by Gornall 
et al. (1949). Alkaline phosphatase (ALP) activity was 
determined as described by Wright et al. (1972) while the 
activities of alanine and aspartate aminotransferases (ALT 
and AST) were assayed by the method of Reitman and 
Frankel (1957). The method of Di Witt and Trandelenburg 
(1982) was used to determine the activity of creatine kinase 
(CK). To assess the histopathological effect(s) of the 
methanol leaf extract of Clerodendrum violaceum on the 
heart of mice, the method described by Krause (2001) was 
used. 
 

Statistical analysis 
The group means ± SD for each parameter was calculated 
and significant differences were determined by Analysis of 

Variance (ANOVA) and Duncan’s Multiple Range Test 
(DMRT) at 95% confidence level using SPSS-PC 
programme package (Version 24.0, SPSS Inc. Chicago). 

RESULTS AND DISCUSSION 
Organ-body weight ratio 

The effects of methanol leaf extract of Clerodendrum 
violaceum on organ-body weight ratios of mice after 14 and 
28 days of extract administration are shown in Table 1. 
There was no significant alteration (p>0.05) in the organ-
body weight ratios at all doses administered throughout the 
study period.  
 
Table 1. Effects of Methanol Leaf Extract of Clerodendrum 
violaceum on Organ-Body Weight Ratios of Heart after 14 and 28 
days of Administration 

Treatment    Day 14 (x10-3) Day 28 (x10-3) 
Control  
31.25 mg/kg b.wt 
62.5 mg/kg b.wt 
125 mg/kg b.wt  
250 mg/kg b.wt 
500 mg/kg b.wt 

    2.6 ± 0.05 a 

    2.8 ± 0.07 a 
    2.9 ± 0.05 a 
    3.3 ± 0.06 a 
    3.5 ± 0.05 a 
    3.7 ± 0.02 a 

3.0 ± 0.05 a 
2.8 ± 0.02 a 
2.5 ± 0.04 a 
2.7 ± 0.07a 
2.9 ± 0.06 a 
2.3 ± 0.04 a 

Values are means of 5 replicates ± SD. Means in the same column with 
different superscripts are significantly different (p<0.05). 

 
Cardiovascular disease indices 

Extract administration for 14 days did not cause significant 
alterations (p>0.05) in all the serum lipid parameters except 
at the doses of 250 and 500 mg/kg body weight which 
significantly reduced (p<0.05) concentration of total 
cholesterol, triglycerides, and low density lipoproteins 
cholesterol and the atherogenic index and significantly 
increased (p<0.05) high density lipoprotein cholesterol 
concentration compared to controls (Table 2).  
 

After 28 days of extract administration, there was significant 
decrease in the concentrations of total cholesterol, 
triglycerides, low density lipoprotein cholesterol and the 
computed atherogenic index (p<0.05) at all doses of the 
extract. On the other hand, a significant increase (p<0.05) in 
the concentration of high density lipoprotein cholesterol was 
observed at all doses compared to control (Table 3) 
 

Table 4 shows the effects of methanol leaf extract of 
Clerodendrum violaceum on serum lipoprotein (a) [Lp(a)] 
concentration in mice after 14 and 28 days of administration. 
Extract administration did not significantly alter (p>0.05) the 
concentration of serum lipoprotein (a) at all doses 
throughout the study period compared to control. 
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Table 2. Effects of Methanol Leaf Extract of Clerodendrum violaceum on Serum Lipid Profile of Mice after 14 days of Administration 

Treatment Total cholesterol 
(mmol/L) 

Triglycerides 
(mmol/L) 

HDLc 
(mmol/L) 

LDLc 
(mmol/L) 

Atherogenic 
index 

Control 
31.25 mg/kg b.wt 
62.5 mg/kg b.wt  
125 mg/kg b.wt  
250 mg/kg b.wt 
500 mg/kg b.wt 

4.40 ± 0.69a 
4.37 ± 1.17a 
4.35 ± 1.26a 
4.36 ± 1.15a 
3.70 ± 0.76b 
3.55 ± 2.41c 

2.53 ± 4.03a 
2.50 ± 1.84a 
2.51 ± 0.54a 
2.49 ± 1.49a 
0.98 ± 3.66b 
0.74 ± 0.49b 

1.88 ± 0.09a 
1.86 ± 0.05a 
1.87 ± 0.07a 
1.85 ± 0.08a 
2.73 ± 0.04b 
2.81 ± 0.08b 

1.37 ± 0.59a 
1.36 ± 0.08a 
1.34 ± 0.61a 
1.35 ± 0.65a 
0.53 ± 0.03b 
0.41 ± 0.09b 

2.34 ± 1.54a 
2.35 ± 0.23a 
2.33 ± 0.14a 
2.35 ± 0.16a 
1.36 ± 0.08b 
1.27 ± 0.04b 

Values are means of 5 replicates ±SD. Means in the same column with different superscripts are significantly different (p<0.05). High density  
lipoprotein cholesterol: HDLc, Low density lipoprotein cholesterol: LDLc 

 
Table 3. Effects of Methanol Leaf Extract of Clerodendrum violaceum on Serum Lipid Profile of Mice after 28 Days of Administration 

Treatment  Total cholesterol 
(mmol/L) 

Triglycerides 
(mmol/L) 

HDLc  
(mmol/L) 

LDLc  
(mmol/L) 

Atherogenic 
index 

Control  
31.25 mg/kg b.wt  
62.5 mg/kg b.wt  
125 mg/kg b.wt 
250 mg/kg b.wt 
500 mg/kg b.wt 

4.99 ± 0.66a 
3.73 ± 2.02 b 
3.64 ± 1.39 b 
3.61 ± 2.69bc 
3.59 ± 1.76c 
3.49 ± 1.27c 

2.95 ± 1.16a 
1.48 ± 0.12b 
1.29 ± 0.05b 
1.03 ± 0.07b 
0.97 ± 0.02b 
0.85 ± 0.06b 

2.04 ± 0.11a 
2.25 ± 0.06b 
2.35 ± 0.16b 
2.58 ± 0.06b 
2.62 ± 0.07b 
2.64 ± 0.09b 

1.61 ± 0.57a 
0.81 ± 0.03b 
0.70 ± 0.04b 
0.56 ± 0.04b 
0.53 ± 0.05b 
0.46 ± 0.06b 

2.45 ± 1.23a 
1.66 ± 0.97b 
1.55 ± 1.09b 
1.40 ± 0.67c 
1.37 ± 0.98c 
1.32 ± 0.07c 

Values are means of 5 replicates ±SD. Means in the same column with different superscripts are significantly different (p<0.05). High density  
lipoprotein cholesterol: HDLc, Low density lipoprotein cholesterol: LDLc 

 
Table 4. Effects of Methanol Leaf Extract of Clerodendrum 
violaceum on Serum Lipoprotein (a) Concentration in Mice after 14 
and 28 days of Administration  

Treatment  Day 14 (mg/dL) Day 28 (mg/dL) 
Control  
31.25 mg/kg b.wt  
62.5 mg/kg b.wt 
125 mg/kg b.wt 
250 mg/kg b.wt 
500 mg/kg b.wt 

1.02 ± 0.09a 
1.03 ± 0.31a 
1.03 ± 0.46a 
1.05 ± 0.19a 
1.06 ± 0.64a 
1.07 ± 0.41a 

1.38 ± 0.22a 
1.40 ± 0.20a 
1.42 ± 0.28a 
1.41 ± 0.49a 
1.42 ± 0.32a 
1.44 ± 0.25a 

Values are means of 5 replicates ±SD. Means in the same column with the 
same superscripts are not significantly different (p>0.05). 

 
Cellular enzymes 
Alkaline phosphatase 
There was a dose-dependent significant increase (p<0.05) in 
ALP activity in the serum with significant increase (p<0.05) 
in heart ALP activity only at the doses of 250 and 500 mg/kg 
body weight compared to controls after 14 days of extract 
administration (Figure 1). 

After 28 days of extract administration, there was a dose-
dependent significant increase (p<0.05) in ALP activity in 
serum compared to control (Figure 2). However, there was 
no significant alteration (p>0.05) in ALP activity in the heart 
of mice compared to control (Figure 2). 
 
Alanine aminotransferase 
There was significant increase (p<0.05) in ALT activity in 
the heart and serum at the doses of 62.5, 125 and 250 mg/kg 
body weight while the least dose significantly increased 
(p<0.05) only heart ALT activity compared to controls after 

14 days of extract administration (Figure 3). There was 
however, significant decrease (p<0.05) in ALT activity in  
 
 

the heart and serum at the dose of 500 mg/kg body weight 
compared to controls (Figure 3). 
After 28 days of extract administration, there was significant 
increase (p<0.05) in ALT activities in the serum at all doses 
compared to control (Figure 4). There was a significant 
decrease (p<0.05) in the activity of the enzyme in the heart 
at 500 mg/kg body weight with no significant change 
(p>0.05) at other doses compared to control.  
 

Figure 1. Effects of Methanolic Extract of Clerodendrum 
violaceum Leaf on Alkaline Phosphatase Activities in Serum and 
Heart of Mice after 14 days of Administration 
 
Values are means of 5 replicates ± SD. Bars for heart/serum with different 
letters are significantly different (p<0.05). 
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Figure 2. Effects of Methanolic Extract of Clerodendrum 
violaceum Leaf on Alkaline Phosphatase Activities in Serum and 
Heart of Mice after 28 days of Administration  
 
Values are means of 5 replicates ± SD. Bars for heart/serum with different 
letters are significantly different (p<0.05). 
 
Aspartate aminotransferase 
There was significant decrease (p<0.05) in AST activity at 
500 mg/kg body weight  in the heart and serum compared to 
controls after 14 days of administration of extract (Figure 5). 
There was however, a significant increase (p<0.05) in AST 
activity in the serum, with no significant change (p>0.05) in 
heart AST activity at the other doses compared to controls 
after 14 days of extract administration (Figure 5). 

After 28 days of administration, there was a significant 
decrease (p<0.05) in AST activity at the dose of 500 mg/kg 
in the serum and heart compared to controls. Its activity in 
the serum was significantly increased (p<0.05) with no 
significant change (p>0.05) in heart AST activity at the other 
doses compared to control (Figure 6). 
 

 
 
Figure 3. Effects of Methanolic Extract of Clerodendrum 
violaceum Leaf on Alanine Aminotransferase Activities in Serum 
and Heart of Mice after 14 days of Administration  
 
Values are means of 5 replicates ± SD. Bars for heart/serum with different 
letters are significantly different (p<0.05). 
 

 
 
Figure 4: Effects of Methanolic Extract of Clerodendrum 
violaceum Leaf on Alanine Aminotransferase Activities in Serum 
and Heart of Mice after 28 days of Administration  
 
Values are means of 5 replicates ± SD. Bars for heart/serum with different 
letters are significantly different (p<0.05). 
 
 

 
 
Figure 5. Effects of Methanolic Extract of Clerodendrum 
violaceum Leaf on Serum and Heart Aspartate Aminotransferase 
Activities in Mice after 14 days of Administration  
 
Values are means of 5 replicates ± SD. Bars for heart/serum with different 
letters are significantly different (p<0.05). 
 

 
 
Figure 6. Effects of Methanolic Extract of Clerodendrum 
violaceum Leaf on Serum and Heart Aspartate Aminotransferase 
Activities in Mice after 28 days of Administration  
 
Values are means of 5 replicates ± SD. Bars for heart/serum with different 
letters are significantly different (p<0.05). 
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Creatine kinase 
Extract administration for 14 days caused a significant 
increase (p<0.05) in creatine kinase activity at all doses in 
the serum and heart compared to control (Figure 7). 

After 28 days of extract administration, the activity of the 
enzyme was not significantly altered (p>0.05) at all doses in 
the serum and heart compared to controls (Figure 8). 
 

 
Figure 7. Effects of Methanolic Extract of Clerodendrum 
violaceum Leaf on Serum and Heart Creatine Kinase Activities in 
Mice after 14 days of Administration  
 
Values are means of 5 replicates ± SD. Bars for serum/heart with different 
letters are significantly different (p<0.05). 
 

 
Figure 8. Effects of Methanolic Extract of Clerodendrum 
violaceum Leaf on Serum and Heart Creatine Kinase Activities in 
Mice after 28 days of Administration  
 
Values are means of 5 replicates ± SD. Bars for heart/serum with the same 
letters are not significantly different (p>0.05). 
 
Histopathological studies 
Histopathological investigation of the heart was done for all 
experimental groups on days 14 and 28 after extract 
administration. There was no difference in the normal 
architecture of the heart throughout the experimental period 
(Plates 1 and 2). 
 

Discussion 
The ratio of the organ weight to body weight is an important 
endpoint for identification of potentially harmful effects of 
drugs/chemicals (Bailey et al., 2004); organ weight changes 
are accepted as a sensitive indicator of chemically induced 

effects on organs and are commonly assessed (Lazic et al., 
2020). The absence of any significant alteration in the heart-
body weight ratios of the mice suggests that the extract at 
the doses used in this study did not adversely affect the size 
of the heart in relation to the weight of the animals (Table 
1). 
 

 
Plate 1. Photomicrographs of the Hearts of Mice Administered 
Various Doses of Methanol Leaf Extract of Clerodendrum 
violaceum for 14 days. A, B, C, D, E and F: Control, 31.25, 62.5, 
125, 250 and 500 mg/kg b.wt respectively (H and E x 400). 
 

 
Plate 2. Photomicrographs of the Hearts of Mice Administered 
Various Doses of Methanol Leaf Extract of Clerodendrum 
violaceum for 28 days. A, B, C, D, E and F: Control, 31.25, 62.5, 
125, 250 and 500 mg/kg b.wt respectively (H and E x 400). 
 
The major serum lipids include cholesterol, low density 
lipoprotein (LDL), high density lipoprotein (HDL) and 
triglycerides. Any alteration in the concentration of these 
lipids can give useful information to the predisposition of 
subjects to atherosclerosis and coronary heart disease 
(Abolaji et al., 2007; Rafiee et al., 2017). High blood 
cholesterol concentration is an important risk factor for 
cardiovascular disease (Ashafa et al., 2009; Al-Snafi, 2017). 
Therefore, the reduced concentration of serum total 
cholesterol at 250 and 500 mg/kg body weight on day 14 
(Table 2) and at all doses on day 28 (Table 3) may be 
clinically beneficial as the extract may reduce risk of 
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cardiovascular disease by decreasing vascular resistance 
through improvement of endothelial function (Adebayo et 
al., 2005). Triglycerides are the main storage form of fatty 
acids.  The significant decrease in the concentration of 
serum triglycerides at 250 and 500 mg/kg body weight on 
day 14 (Table 2) and at all doses compared to control on day 
28 (Table 3) suggests that the extract increased the 
breakdown of triglycerides or impaired incorporation of 
triglycerides into lipoproteins in the liver (Adebayo et al., 
2007). However, this effect was only at higher doses (Table 
2) or after prolonged administration (Table 3). 

LDL-c is often termed the “bad” cholesterol because it is the 
primary carrier of plasma cholesterol and builds up slowly in 
the walls of arteries feeding the heart; this results in 
formation of plaques that clog the arteries leading to 
atherosclerosis and increased risk of high blood pressure 
which may eventually lead to stroke (Chia, 1991, Yakubu et 
al., 2008, Saikia and Lama, 2011). Extract administration 
led to a significant decrease in the concentration of LDL-c at 
the doses of 250 and 500 mg/kg body weight on day 14 
(Table 2) and at all doses on day 28 compared to controls 
(Table 3). The significant decrease in plasma LDL-c may be 
due to increased hepatic LDL receptors and decreased 
conversion of VLDL to LDL (Olatunji et al., 2005). This 
reduction could be beneficial since high LDL concentrations 
may predispose to coronary heart disease. The reduction was 
also seen at higher doses (Table 2) or after prolonged 
administration (Table 3). 

HDL transports excess or unused cholesterol from the 
tissues back to the liver, where it is broken down to bile 
acids and is then excreted making it beneficial (Adebayo et 
al., 2011). The significant increase in HDL-c concentration 
at 250 and 500 mg/kg body on day 14 (Table 2) and at all 
doses on day 28 (Table 3) suggests that the extract at higher 
doses or when administered for a prolonged period may be 
beneficial since it has been demonstrated that an increase in 
the concentration of HDL-c correlates inversely with 
coronary heart disease (Nicholls and Nelson, 2019). This 
potential benefit is further shown by a decrease in the 
computed atherogenic index which followed a similar 
pattern of LDL-c concentration (Tables 2 and 3). 

Lp(a) particles are like LDL consisting of a cholesterol-rich 
core, with an apoB-100 protein attached. However, Lp (a) 
uniquely differs from LDL in that it also has an apo(a) 
protein attached via a disulfide bond. Elevated Lp(a) levels 
associate robustly and specifically with increased 
cerebrovascular disease (CVD) risk. This association is 
continuous and does not depend on high levels of LDL or 
non-HDL cholesterol, or the presence of other CVD risk 
factors. Lp(a) levels, like elevated LDL, is causally related 

to premature development of atherosclerosis and CVD 
(Nordestgaard et al., 2010). The non-significant alteration in 
the concentration of Lp(a) (Table 4) throughout the study 
period suggests that the extract may not predispose subjects 
to atherosclerosis and CVD.  

The observed effect of the extract on the cardiovascular 
disease indices may be attributed to its reported 
phytochemical contents which include, phenolic compounds, 
flavonoids, tannins, and phlobatannins (Adebayo et al., 
2022). Secondary metabolites present in medicinal plants 
have been shown to possess potent cardio-protective activity 
due to their antioxidant activities (Rafiee et al., 2017; 
Afsheen et al., 2018). We have previously shown that the 
methanol leaf extract of Clerodendrum violaceum possessed 
significant antioxidant activity (Balogun et al., 2014). 
Therefore, the presence of these antioxidant phytochemicals 
may play an important role in the prevention and treatment 
of chronic diseases caused by oxidative stress including 
cardiovascular diseases. 

The significant increase in the activity of ALP in the heart 
on day 14 (Figure 1) could be attributed to induction of 
enzyme synthesis or activation of the enzyme in situ in the 
heart at those doses by extract components. However, this 
effect was short lived as the activity of the enzyme was 
reverted to the range of control on day 28 (Figure 2). The 
significant increase in serum ALP activity on days 14 and 28 
suggests activation of the enzyme in situ rather than leakage 
from the heart. However, leakage from other tissues may not 
be ruled out. The significant increase in the activity of ALT 
in the heart at the doses of 62.5, 125 and 250 mg/kg body 
weight on day 14 (Figure 3) indicates that the extract might 
have caused an increase in de novo synthesis of the enzyme 
molecules or activated the enzyme in situ (Yakubu et al., 
2005). However, the sustained increase in the serum activity 
of ALT and the reverting of heart ALT to the range of 
control after 28 days suggests that there was no leakage from 
the heart but possibly other tissues, like the liver. This still 
supports the fact that the increase in ALT activity is due to 
the activation of the enzyme in situ. The reduction in ALT 
activities at 500 mg/kg body weight in the heart and serum 
on both days suggests inactivation of the enzyme in situ at 
the highest dose (Figures 3 and 4). Heart AST activity was 
not significantly changed while serum AST activity was 
significantly increased at doses less than 500 mg/kg body 
weight on both days suggesting that the increase in serum 
AST activity was not due to leakage from the heart but 
activation of the enzyme in situ in the serum. However, 
reduction in the activity of heart and serum AST activities 
on both days at 500 mg/kg body weight also suggests 
inactivation of the enzyme in situ and possibly reduced 
synthesis of the enzyme in the heart at the highest dose.  
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Creatine kinase is an enzyme present in skeletal muscle, 
brain and smooth muscle. There was a significant increase in 
the activity of this enzyme in the serum and heart of 
experimental animals at all doses on day 14 (Figure 7). This 
increase could have resulted from activation of the enzyme 
in situ in the serum and heart. The increased activity of this 
enzyme could lead to increased creatine phosphate 
production in the heart which could be of benefit to heart 
function because it will enhance availability of ATP 
molecules for muscle contraction.  Serum creatine kinase 
activity has been shown to be decreased in malaria patients 
compared to normal patients (Baloch et al., 2010). This early 
observed increase in creatine kinase activity could be 
beneficial in counteracting the effects of malaria (which the 
plant extract is used to treat) in patients. The activities of this 
enzyme in the serum and heart on day 28 (Figure 8) were not 
significantly different from controls suggesting that the 
earlier increase on day 14 was a mechanism of adaptation to 
cope with the assault from extract components.  

The absence of histopathological lesions in the heart 
throughout the experimental period (Plates 1 and 2) suggests 
that the extract at the doses investigated did not adversely 
affect the normal architecture of the heart. 

CONCLUSION 
The results of the study showed that the methanol leaf 
extract of Clerodendrum violaceum was able to significantly 
reduce some selected cardiovascular disease indices in mice 
at higher doses of the extract and after prolonged 
administration; thus, it may not predispose subjects to 
atherosclerosis and cardiovascular diseases.  
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