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ABSTRACT

Objectives: The number of people with salt-sensitive hypertension and cardiometabolic diseases (CMD)
are increasing due to high-salt diet (HSD) consumption globally. Parkia biglobosa (PB), an African locust
bean tree, has been reported to have several cardiovascular protective properties but its ameliorative effects
on CMD are scarcely reported. Therefore, this study aimed at investigating the effects of PB stem bark
aqueous extract on some risk markers of CMD in weanling male rats subjected to HSD and Spironolactone
(Sp) treatment.

Methods: Twenty-five weanling male rats (95-105 g) were divided into 5 groups: Group 1 (Control); Group
2 (untreated HSD) fed on normal chow and HSD (8% NaCl); Group 3 (HSD+Sp); Group 4 (HSD+PB);
Group 5 (HSD+Sp+PB) fed on HSD (8% NaCl) and received either 80 mg/kg of Sp or 400 mg/kg of PB and
both as treatment, respectively. After 6 weeks of treatment, blood andcardiac samples were collected from
each animal for biochemical analysis.

Results: Administration of both PB and Sp or only PB, significantly decreased the plasma or cardiac
adenosine deaminase (8.39 vs18.61 mg/dl; P< 0.05), xanthine oxidase (0.30 vs 0.70 mg/dl; P<0.05), C-
reactive protein(30.07 vs 66.88 mg/dl; P<0.05), lipids (except high-density lipoprotein), uric acid (5.93 vs
8.51mg/dl; p< 0.05), sodium (122.60 vs141.38 mmol/I;P<0.05), and potassium (5.57 vs 7.83mmol/l;
P<0.05) concentrations. Contrarily, the plasma, as well as cardiac nitric oxide and endothelial nitric oxide
synthase, increased significantly by the same treatment (8.83 vs 4.48mg/100 mg tissue; P<0.05).
Conclusion: Parkia biglobosa or its administration with Spironolactone ameliorates associated-risk

markers of cardiometabolic disease which are triggered by a high salt diet.

INTRODUCTION

With salt being a major preservative of food before
refrigeration, the amount of salt in several foodstuffs have
significantly increased and eating habits which include salt
consumption have substantially changed in industrialized
countries.[1] Therefore, the numbers of people affected by
salt-sensitive hypertension and cardiometabolic diseases
including heart attack, stroke, diabetes, insulin resistance and
non-alcoholic fatty liver disease are growing.[1,2]

High-salt diet (HSD) is a risk factor that has
detrimental effects on the tissues and organs of
cardiovascular systems.[3,4] HSD alters the metabolic
functions of the body system via increase in plasma sodium
concentration and expansion of extracellular volume which
subsequently lead to increased blood pressure.[4,5] Also,
several researches have shown that incessant intake of HSD
may result in dysregulations of the cardiovascular systems,

leading to fluid overload, inflammation, elevated serum
triglyceride and cholesterol, decreased vascular
bioavailability of nitric oxide (NO) which cause several
endothelial and metabolic dysfunctions in the blood vessels
and heart.[6-9]Moreover, studies have shown that HSD
triggers elevated uric acid (hyperuricaemia) which is already
known as an independent risk factor of cardiometabolic
diseases.[10,11] In addition, increased activity of adenosine
deaminase (ADA) and xanthine oxidase (XO) can be
hypothesized to result in hyperuricaemia. However, the
association between HSD and these enzymes (ADA and XO)
of uric acid metabolism has not been well documented.
Studies have shown that both HSD and hyperuricaemia are
associated with impairment of nitric oxide (NO) production
due to inhibition of endothelial nitric oxide synthase
(eNOS).[12,13] The human body prevents the risk of
developing cardiometabolic dysfunctions and tolerates
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excessive salt intake for a short time. However, dietary salt
reduction and pharmacological interventions are the
therapeutic approaches to cardiometabolic diseases, but
studies have shown that these approaches are with side effects
in certain individuals.[14-16] Therefore, other therapeutic
approaches that prevent or manage cardiometabolic
dysfunctions due to HSD are necessary. As a result, the quest
for other approaches has presented traditional alternative
medicine as an effective, safe, and inexpensive therapy.

Parkia biglobosa (PB) is a multipurpose fodder tree
that belongs to the family Mimosaceae, popularly called the
“African locust bean tree”. PB is found in many countries,
especially in the West African coast where the seeds are
fermented into locust beans (known as “iru” in Yoruba,
“daddawa” in Hausa, and “ogiriokpe” in Igbo), a popular
local food seasoning known to be rich in protein and vitamin
B2. The seed, leaf, and stem bark extracts of PB have been
shown to exhibit hypotensive activities by decreasing blood
pressure via vasodilation.[17,18] Apart from the reported
hypotensive activities of PB, there is scarce information on
the effects of the aqueous extract of PB stem bark in relations
to other risk factors or markers of cardiometabolic functions.
Therefore, this study was designed to investigate the effects
of the aqueous extract of PB stem bark on some risk factors or
markers which are associated with cardiometabolic diseases
in weanling Sprague-Dawley male rats subjected to HSD.

METHODS
Plant material and extract preparation

The stem barks of Parkia biglobosa (PB) were
collected in the University of Ilorin, College of Health
Sciences premises, and air-dried in a shade and was identified
at the herbarium of the Department of Plant Biology with
voucher number UILH|001]2019|1016. The phytochemical
contents (Sample label and Serial number: MTL/14920/009)
of the stem bark were analysed at the Molecular Toxicology
Laboratory, Deprtment of Biochemistry, Obafemi Awolowo
University, [le-Ife, Nigeria as described in Table 1.

Table 1: Phytochemical contents of Parkia biglobosa stem
bark

Parameter Measured Value Obtained

Alkaloid 5.297+0.334 mgAE/g
Tannin 5.517+0.885 mgGAE/g
Phenol 129.443+3.311 mgGAE/g
Flavonoid 30.667+4.225 mgQUE/g

mgAE/g=milligrams ascorbic acid equivalent per gramme of
sample

mgGAE/g=milligrams Gallic acid equivalent per gramme of
sample

mgQUE/g= milligrams Quercetin acid equivalent per
gramme of sample

The air-dried stem barks were ground into powder
using a milling machine and then sieved. For conventional
extraction, 5 g of the powdered stem bark was soaked in 50
mL of distilled water in a beaker for 48hours and stirred
intermittently every 2-3 hours to mix properly. This process
was repeated until the desired amount of residue was
obtained. At the end of the 48 hours, the solution was filtered

with a Whitman filter paper (125 mm) to separate the residue
from the filtrate. Thereafter, the filtrate was filtered and
concentrated into a powdery form via water bath at 40°C, and
400 mg/kg was administered as the dose of the aqueous
extract according to Tijani et al.[19]

A gas chromatography-mass spectrometer (GC-MS)
was used to separate the chemical mixture and analyzed
different chemical constituents of the aqueous extract of PB
stem bark as described in Table 2 and GC-MS trace in Figure
1.

Table 2: Gas chromatography and Mass spectrometer

Chemical Resident % Area Peak
constituent time (RT) concentration height
Dodecanoic
acid 13.384 5.85 11539468
13.835 5.90 14955791
14.708 7.90 20141357
14.933 6.29 20697431
15.187 6.97 19511014
15.694 5.40 16003563
16.004 6.23 14774676
16.483 8.26 13336278
16.736 5.03 13877632
16.849 1.54 12732811
17.018 5.98 15093299
17.299 4.84 12706034
17.638 2.74 7272968
18.004 2.42 5501031
18.342 1.71 4905644
18.736 0.91 1347430
1,2,3- 14.933 6.29 20697431
Propanetriy 1 15.187 6.97 19511014
ester 16.483 8.26 13336278
16.736 5.03 13877632
17.018 5.98 15093299
17.638 2.74 7272968
18.004 2.42 5501031
18.736 0.91 1347430

A GC-MS was used for the instrumental analysis of stem bark
of Parkia biglobosa extract which showed main compounds
peaking at different times, dodecanoic acid and 1,2,3-
propanetriol ester at various resident times (RT).
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Figure 1: Extract characterization showing qualitative
information on the active constituents of back stem of Parkia
biglobosa and the peaks identified
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Experimental animals

Twenty-five (25) weanling Sprague-Dawley male rats
that weighed between 95-105 g were obtained from the
animal house of the College of Health Sciences, University of
Ilorin, Nigeria. The animals were acclimatized for 2 weeks
and maintained under standard environmental conditions of
temperature (22-26°C), relative humidity (50-60%) and 12-
hour dark/light cycle. The study was carried out according to
the National Institutes of Health's Guide for the Care and Use
of Laboratory Animals and was approved by the Ethical
Review Committee of the University of [lorin (UERC) with
ethical number UERC/ASN/2019/357.

Treatment and experimental design

Spironolactone (Sp), a reference drug, was purchased
from Pfizer, B25796 and manufactured by Piramal
Healthcare (UK). It was administered at a dose of 80 mg/kg
according to Sica.[14] After 2 weeks of acclimatization, the
weanling animals were randomly assigned into five groups (n
=15), fed on normal chow or high-salt diet (HSD, 8% NaCl) as
described by Sofola et al.[20] and received either Sp or PB
extractand both as treatment for 6 weeks as follows:
Group 1 (Control): normal chow and 2 mL of distilled water
(vehicle).
Group 2 (Untreated HSD): HSD (8% NaCl) and 2 mL of
distilled water (vehicle).
Group 3 (HSD+Sp): HSD (8% NaCl) and Sp (80 mg/kg) as
treatment.
Group 4 (HSD+PB): HSD (8% NaCl) and PB aqueous extract
(400 mg/kg) as treatment.
Group 5 (HSD+Sp+PB): HSD (8% NaCl) and both Sp and PB
aqueous extract as treatment.

Blood sample collection and tissue harvesting

At the end of the treatment period, the animals were
anaesthetized by intraperitoneal injection of sodium
pentobarbital (50 mg/kg). While the animals were
unconscious, blood samples were collected by cardiac
puncture into heparinized tubes. The heart was then excised
from eachanimal, rinsed in normal saline, weighed, and
corrected to body weight to eliminate variability. The blood
samples were centrifuged at 3000 rpm for 15 min to obtain
plasma, and the plasma was stored frozen until needed for
biochemical assay. Thereafter, 100 mg of the heart tissues
were homogenized in cold phosphate buffer solution by a
homogenizer and subsequently centrifuged at 10000 rpm for
10 minat40°C.

Determination of relative weight

The relative weights of the heart of the animals were
determined from the percentage of the ratio of the cardiac
weightto the body weight i.e.
Relative weight=cardiac weight/body weight x 100

Biochemical Analysis

The biochemical analysis of sodium, potassium, total
cholesterol (TC), triglycerides (TG), high-density lipoprotein
(HDL), nitric oxide (NO), endothelial nitric oxide synthase
(eNOS), uric acid (UA), c-reactive protein (CRP), xanthine
oxidase (XO), adenosine deaminase (ADA) concentrations
was determined via standardized enzymatic colorimetric
methods by using specific assay kits as described in the
instruction manuals of the manufacturer (Fortress
diagnostics, Antrim, UK). The LDL was estimated by
Friedewald's formula (21), LDL = Total cholesterol - (HDL +
Triglyceride/5).

Statistical Analysis

All data were expressed as means + SEM. Data was
analyzed with SPSS, version 23 statistical software. One-way
analysis of variance (ANOVA) was used to compare the mean
values of variables among the groups. Bonferroni's test was
used to identify the significance of pair-wise comparisons of
mean values among the groups. Statistically significant
differences were accepted at p<0.05.

RESULTS
Effect of Parkia biglobosa on relative heart weight, mean
body weight, food and water intakes in spironolactone
treated and high-salt fed male rats

Therelative heart weight of the untreated HSD-fed rats
and HSD-fed rats that received Sp treatment was significantly
increased when compared to that of the control group and
HSD-fed rats that received PB extract or both PB and Sp, as
indicated in Table 3. However, administration of both PB
extract and Sp in the presence of HSD significantly decreased
the relative heart weight when compared to the control group
and HSD-fed rats that received PB extract only.

Effects of Parkia biglobosa on plasma sodium and
potassium concentrations in spironolactone treated and
high-salt fed male rats

There was a significant increase in plasma sodium
concentration in the untreated HSD-fed rats (HSD Group)
when compared to the control group (p<0.05). On the
contrary, administration of only Sp, PB extract or both
significantly decreased the plasma sodium concentration
when compared to the untreated HSD-fed rats but not
significantly different in comparison to the control group
(Figure 2 A). As shown in Figure 2 B, administration of only
Sp caused a significant increase in plasma potassium
concentration in comparison to the untreated HSD-fed rats
and the control group. However, administration of only PB
extract or both PB extract and Sp significantly decreased the
plasma potassium concentration when compared to the
administration of Sp alone (p<0.05).
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Table 3: Effect of Parkia biglobosa on relative heart weight, mean body weight, food and water intakes in

spironolactone treated and high-salt fed male rats

CTR HSD HSD+Sp HSD+PB HSD+Sp+PB
Relative heart weight (%) 0.62+0.05 0.75+0.04* 0.86+0.18* 0.64+0.05# 0.55+0.13#
Body weight(g)
Initial 101.00£4.39  100.13+4.07 100.30+3.04 102.00+3.29 103.20+1.80
Final 150.50+8.84 182.90+£3.20* 166.50£3.14#1 63.85+7.43# 145.50+£2.60#
%Change 49.01+0.40 82.66+0.20* 66.00+0.70*# 60.64+0.10%%  40.99+0.50#p
Food Intake(g/kg/day)
Initial 83.40+2.30 82.40+1.30 82.20+1.20 81.57+3.10 84.40+1.40
Final 100.90+£2.50  110.40+2.10 104.51+£2.40 103.20£1.50 103.40+£2.40
%Change 20.98+2.10 33.98+2.20* 27.14+2.10# 26.52+1.15# 22.51+1.30#
Water Intake(ml/kg/day)
Initial 50.90+4.10 55.60+3.20 52.60+4.50 53.40+2.60 51.30+5.30
Final 55.70+5.30 85.70+6.60* 65.30+5.50 70.00+5.90 61.20+6.10#
%Change 9.43+2.20 54.13+3.10%* 24.14+2.30*# 31.09+£5.92*%#  19.29+3.70%#

n =5 rats per group; *p<0.05 (vs control group), #p<0.05 (vs HSD group), Bp<0.05 (vs HSD+Sp group).
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Figure 2:Effects of Parkia biglobosa extract on plasma sodium (A) and potassium (B) in HSD-fed male rats; n =
5 rats per group, *p<0.05 (vs control group), #p<0.05 (vs HSD group), Bp<0.05 (vs HSD+Sp group)

Effects of Parkia biglobosa on plasma lipid profiles in
spironolactone treated and high-salt fed male rats

In Figure 3 A, Figure 3 B, and Figure 3 C respectively,
the plasma concentrations of triglyceride (TG), total
cholesterol (TC), and low-density lipoprotein (LDL) were
significantly increased in the untreated HSD-fed rats and
HSD-fed rats with Sp administration when compared to the
control group. On the other hand, only PB extract or both PB
extract and Sp significantly decreased the plasma
triglyceride, total cholesterol, and low-density lipoprotein in
comparison to the untreated HSD-fed rats and HSD-fed rats
with Sp administration only. Moreover, the HDL plasma
concentration significantly decreased in the untreated HSD-
fed rats and HSD-fed rats with Sp administration when
compared to the control group (Figure 3 D). On the contrary,
administration of PB extract or both PB extract and Sp

significantly increased the plasma HDL concentration in
comparison to the untreated HSD-fed rats.

Effects of Parkia biglobosa on plasma and cardiac uric
acids in spironolactone treated and high-salt fed male rats

The plasma and cardiac uric acid levels of untreated
HSD-fed rats and HSD-fed rats with Sp administration
(HSD+Sp) were significantly increased when compared to
the control group (p<0.05), as indicated in Figure 4 A and 4 B.
Only PB extract or its combination with Sp significantly
decreased the plasma uric acid level in comparison to the
untreated HSD-fed rats. However, administration of only PB
extract significantly decreased the cardiac uric acid
concentration in comparison to the untreated HSD-fed rats
(Figure 4 B).
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Figure 3: Effects of Parkia biglobosa extract on plasma triglyceride (A), total cholesterol (B), low-density
lipoprotein, LDL (C) and high-density lipoprotein, HDL (D) in HSD-fed male rats;n = 5 rats per group, *p<0.05
(vs control group), #p<0.05 (vs HSD group), Bp<0.05 (vs HSD+Sp group)
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Figure 4: Effects of Parkia biglobosa extract on plasma uric acid (A) and cardiac uric acid (B) in HSD-fed male
rats; n =5 rats per group, *p<0.05 (vs control group), #p<0.05 (vs HSD group), fp<0.05 (vs HSD+Sp group)

Effects of Parkia biglobosa on plasma and cardiac
adenosine deaminase (ADA) and xanthine oxidase (XO)
in spironolactone treated and high-salt fed male rats

The plasma and cardiac activities of ADA were
significantly increased in the untreated HSD-fed rats when
compared to the control group (Figure 5 A and 5 B
respectively). On the other hand, administration of the
combination of both PB extract and Sp significantly
decreased the plasma activities of ADA in HSD-fed rats when
compared to the untreated HSD-fed rats (HSD group), HSD-
fed rats with Sp (HSD+Sp), and HSD-fed rats with PB extract

(HSD+PB). In addition, the administration of only PB extract
or its combination with Sp significantly decreased the cardiac
activities of ADA in HSD-fed rats in comparison to the
untreated HSD-fed rats.

Moreover, the plasma and cardiac activities of XO
were significantly increased in the untreated HSD-fed rats
when compared to the control group (Figure 5 C and Figure 5
D respectively). However, administration of only PB extract
or both PB extract and Sp significantly decreased the plasma
and cardiac activities of XO when compared to the untreated
HSD-fed rats, as shown in Figure 5 C and Figure 5 D.
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Figure 5: Effects of Parkia biglobosa extract on plasma adenosine deaminase (A), cardiac
adenosine deaminase (B), plasma xanthine oxidase (C) and cardiac xanthine oxidase (D) in HSD-
fed male rats, *p<0.05 (vs control group), #p<0.05 (vs HSD group), Bp<0.05 (vs HSD+Sp group),

Effects of Parkia biglobosa on plasma and cardiac nitric
oxide (NO) and endothelial nitric oxide synthase (eNOS)
in spironolactone treated and high-salt fed male rats

The plasma and cardiac concentrations of NO were
significantly decreased in the untreated HSD-fed rats and
HSD-fed rats that received Sp administration alone when
compared to the control group (Figure 6 A and Figure 6 B
respectively). However, administration of only PB extract
and its combination with Sp significantly increased the
plasma and cardiac NO concentrations in the HSD-fed rats
when compared to the untreated HSD-fed rats. Furthermore,
the plasma and cardiac concentrations of eNOS were
significantly decreased in the untreated HSD-fed rats when
compared to the control group, as indicated in Figure 6 C and
Figure 6 D respectively. On the other hand, the plasma and
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cardiac eNOS concentrations were significantly increased in
the HSD-fed rats that received PB extract alone or both PB
extractandSp when compared to the untreated HSD-fed rats.

Effects of Parkia biglobosa on plasma and cardiac on C-
reactive protein (CRP) in spironolactone treated and
high-salt fed male rats

The plasma and cardiac concentrations of CRP in
untreated HSD-fed rats and HSD-fed rats with Sp
administration increased significantly when compared to the
control group (Figure 7A and 7 B). On the contrary,
administration of only PB extract, as well as its combination
with Sp significantly decreased the plasma and cardiac
concentrations of CRP in comparison to the untreated HSD
and HSD+Sp groups.
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Figure 6: Effects of Parkia biglobosa extract on plasma nitric oxide (A), cardiac nitric oxide (B) plasma
endothelial nitric oxide synthase, eNOS (C), and cardiac eNOS (D) in HSD-fed male rats;n = 5 rats per
group, *p<0.05 (vs control group), #p<0.05 (vs HSD group), fp<0.05 (vs HSD+Sp group), $p<0.05 (vs

HSD+PB group)
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Figure 7: Effects of Parkia biglobosa extract on plasma C-reactive protein, CRP (A) and cardiac CRP (B) in
HSD-fed male rats;n = 5 rats per group, *p<0.05 (vs control group), #p<0.05 (vs HSD group), Bp<0.05 (vs

HSD+Sp group).

DISCUSSION

This study investigated the adverse effects of high salt
intake as well as the plausible therapeutic effects of the stem
bark of Parkia biglobosa (PB) aqueous extract or
Spironolactone (Sp), and both on markers of cardiometabolic
functions. Previous experimental studies have shown that the
hydroalcoholic extract of PB stem bark caused
vasorelaxation and the aqueous extract of the bark decreased
the blood pressure.[2,23] However, the present study showed
that the aqueous extract of PB stem bark ameliorates
cardiometabolic dysfunctions in high-salt diet. High-salt diet
(HSD) has been reported to cause some cardiometabolic
changes such as electrolytes imbalance (especially sodium
and potassium imbalance), dyslipidaemia, cardiac
dysfunctions and inflammatory responses.[4,5]

In this study, HSD caused a significant increase in
plasma sodium and a slight but insignificant decrease in
potassium concentration. Increased plasma sodium
concentration has been known to elicit deleterious
cardiometabolic changes which may involve activation of
mineralocorticoid receptors. Spironolactone (Sp) is a
mineralocorticoid blocking agent that competes with the
cytoplasmic aldosterone receptor.[14] Its mechanism of
action is tocompetitively block the epithelial and non-
epithelial actions of aldosterone in the distal tubule of the
nephron, thus, preventing sodium and water retention, and
causing potassium retention. It is not surprising that the
administration of Sp ameliorated plasma concentrations of
sodium and caused potassium retention in HSD-fed animals.
This observation is consistent with other studies.[1,14] The
potassium-retention effect of Sp in this study was
significantly increased in HSD-fed animals and this showed
that Sp acted as a potassium-sparing diuretic. Therefore, Sp
can cause deleterious elevation of circulating potassium as an
adverse effect if used for therapy in salt-induced
cardiometabolic disease. On the other hand, administrations
of either only PB extract or both PB extract and Sp
normalized the sodium and potassium plasma concentrations
in HSD-fed animals. Therefore, it is reasonable to suggest
that PB extract has a mineralocorticoid blocking action since
the administration of only PB extract normalized plasma

sodium and does not spare potassium as inSp administration.
We, therefore, infer that the combination of PB extract and Sp
prevented the deleterious increase in potassium level when Sp
was administered alone. Thus, PB may be appropriate for co-
administration with Sp (as a diuretic) to prevent the
potassium-retention effect of Sp.

Moreover, HSD caused a significant decrease in
plasma concentration of high-density lipoprotein and a
significant increase in plasma concentrations of triglycerides,
low-density lipoprotein, and total cholesterol, thus, showing
overtdyslipidaemia. Dyslipidaemia has been reported in
different studies in association with metabolic syndrome,
cardiometabolic dysfunction, and salt-induced
hypertension.[9,24] In addition, the mechanism by which
HSD increases triglycerides is still controversial but it is well
known that high salt intake impairs lipid metabolism.[9]
Interestingly, administration of Sp to HSD-fed animals did
notnormalize dyslipidaemia.

However, administration of only PB extract or both PB
extract and Sp ameliorated lipid profile in HSD-fed animals.
Evidence in previous studies has shown that the aqueous
extract of PB stem bark has anti-lipidaemic effects due to its
component called tannin which reduces
hypertriglyceridaemia and hypercholesterolaemia.[25-27]
The anti-lipidaemic effects of PB have also been attributed to
its hypolipidaemic component called saponins.[28]
Therefore, the observed anti-lipidaemic effects of PB in this
study agreed with other previous studies.[25-28]

Furthermore, CRP is a general marker of inflammation
and a risk marker for cardiovascular diseases.CRP plasma
concentration increases whenever there is tissue damage in
the body due to inflammation.[29] Therefore, the significant
increase in the plasma and cardiac CRP in both the untreated
HSD-fed rats and HSD-fed rats that received Sp indicated that
there was the occurrence of systemic and cardiac
inflammation in both groups. On the other hand, the PB
extract caused a significant decrease in the plasma and cardiac
CRP in the HSD-fed animals. Hence, this suggests that PB
stem bark has anti-inflammatory properties as reported in the
findings of Kouadio et al and Nwaehujor ez a/.[30,31]

In this study, HSD disrupts the endothelial function by
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a decrease in the plasma and cardiac concentrations of nitric
oxide (NO) and endothelial nitric oxide synthase (eNOS). In
previous studies, reduction in NO is strongly associated with
increased levels of reactive oxygen species (ROS) which are
generated by NADPH oxidase, xanthine oxidase (XO) or
uncoupled eNOS within the vascular wall.[32,33] These
previous studies were corroborated with the observed
increase in the cardiac XO and profound reduction of NO and
eNOS in the plasma and cardiac tissues of the untreated HSD-
fed rats. However, administration of PB extract ameliorated
the endothelial function by a significant increase in NO and
eNOS. Therefore, we suggest that since PB stem bark has
been reported to have antioxidant and anti-inflammatory
properties, the production of ROS that disrupts NO and eNOS
functions was reduced in HSD-fed rats that received either
PB extract or both PB extract and Sp. Similarly, the
enhancement of endothelial function via NO production
because of the antioxidant property of PB is supported by
other studies.[17]

Furthermore, uric acid is known to cause endothelial
dysfunction, vascular smooth muscle cell proliferation,
increased IL-6 synthesis, and impairment of nitric oxide
production, all of which contribute to the progression of
cardiometabolic diseases.[34-36] The administration of PB
extract or its combination with Sp showed a significant
decrease in plasma uric acid level with a concurrent decrease
in ADA and XO. It is expected that a decrease in uric acid
levels should be accompanied by a decrease in both ADA and
XO. This probably suggests that the observed uric acid
lowering properties of the PB extractare mediated through
the ADA/XO/UA pathway.

In conclusion, PB stem bark ameliorated risk markers
of cardiometabolic diseases in HSD and Sp treated rats via its
antioxidant, anti-inflammatory, anti-lipidaemic, and
uricosuric effects. In addition, these effects might be due to
the presence of its secondary metabolites such as tannin,
saponin, alkaloid, flavonoid, and phenol which have been
reported to possess cardioprotective properties. The
enhanced electrolyte balance, endothelial function-
enhancing activities, and UA lowering capacity of PB in this
study is worthy of note. Therefore, further studies are needed
on the exact mechanisms by which PB exhibits its
ameliorative effects in the cardiometabolic diseases model.
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