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ABSTRACT

The traditional method of preparing herbal decoctions has been known for ages without certainty if the
most efficacious phenolic bio-molecules of medicinal plants e.g. Phyllanthus amarus (Schum and Thonn)
are being exploited. More so, high salt diet (HSD) intake has been established worldwide, to deleteriously
induce hyperlipidemia-related hypertensive rubor, renal subjugation and adipocyte proliferation. The
present study was to validate the best extraction method that would greatly tap the Phyllanthus amarus
(Schum and Thonn) whole plant phenolic phytoconstituent and also evaluate its in-vivo role in the
amelioration of high salt meal triggered hyperlipidemia, adiposity, and renal dysfunction in an animal
model, within 8 weeks. Thirty-five male Sprague-Dawley rodents (170-180g) were grouped, and treated
as follows: Groupl: fed with normal rat chow; Group 2: HSD; Group3: HSD+75mg/kg/b.wt of PRE;
Group 4: HSD+100mg/kg/b.wt of PRE; Group 5: HSD+150mg/kg/b.wt of PRE. Results showed that
aqueous acetone concentrates exhibited the highest 2, 2-diphenyl-1picrylhydrazyl (DPPH) radical
scavenging activity (result not shown), and also with the highest content of total phenolics. The in-vivo
results further revealed significant (p < 0.05) histopathological alterations in the renal architecture of
group 2 fed high salt chow only, increased kidney weight, lipid profile, body fat deposit(54.5%)
andconcentration of renal bio-products. It also established a significant dose-dependent recuperating
potential in the groups co-treated with PRE when compared with rats on normal chow. The aqueous
acetone solvent exhibited the best extraction medium for PRE and may thus be considered as an imminent
therapeutic agent in managing high salt-driven Hyperlipidemia, Adiposity and Renal dysfunction.

Keywords: Hypernatremia, Phyllanthus amarus, Phenol-rich concentrate, Nephronecrosis, Acetone.

INTRODUCTION
Despite the health challenges scourging the world,
the success accounts on the efficacy of natural
remedies have been tremendous, further proving its
integration into health care delivery management.
More precisely, consumption of a high-salt diet
(HSD) customized ready made meals has also been
reported worldwide, resulting into hypernatremia-
related pathologies, and renaldys function. The
recommendation of dietary salt intake, more
importantly in the regulation of related pathologies
such as cardiovascular diseases, hypertension,
adiposity, and tunica intima fibrosis had also
received much attention in another study. It was
established that high salt diet intake is the major
cause of oxidative damage, hepatotoxicity and
ultimately increasing the risk of vascular events of

hyperlipidemia, atherosclerosis, myocardial
infarction, obesity, stroke, and nephrotoxicity.
Previous studies also established loss of leptin
responsiveness in a high salt sensitive animals
resulting into obesity. The influences of
hypernatremia on the integrity of kidney
architecture, functionality, infiltrating Urea, uric
acid, creatinine and albuminbio-indicators have
also been proclaimed, which was reported to be
mediated through activation of renin-angiotensin's
interaction in the kidney's subvention . In remedial
inquisitiveness, supplementation with bio-active
metabolites from crude plant origin as been
established, perhaps through the suppression of
angiotensinogen to centrally active peptide
angiotensin lactions inhypernatremia-drivenrenal
morbidity. However, phytoconstituents, majorly
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phenols, terpenes, and alkaloids, are not well
exploited by traditional practitioners, though are
documented agents for alternative medicine.
Phenols, being the most beneficial secondary
reductants from plants, a functional bearing
scavenging hydroxyl group benzene subordinate,
majorly acting as atherapeuticagent in disease
control and protection in plants against pests, and
even in animal consuming them as foods have not
been extractively exploited. Normally, the leptin
hormone regulating the potentiality of the kidney on
renin-angiotensinactions, occurring within the
human system could rejuvenate and prevent the
body's homeostasis against a reasonable degree of
health instability triggered by the high salt
infringement. Nonetheless, the exposure of the
body inertia to a high salt diet eventually submerged
the anti-cascade call, triggering hypernatremia-
related pathologies. Phyllanthus amarus, a
medicinal plant belonging to Euphorbiaceae
commonly used in alternative medicine as an anti-
diarrhea, anti-diabetic, antioxidant, analgesic, anti-
inflammatory, antihypertensive, antimicrobial, and
hypolipidemic agent is hereby investigated. The
phytochemical analysis revealed the presence of
phenolic compounds (flavonoids), tannins,
alkaloids, saponins, and terpenoids in aerial parts,
with roots/seeds dominating with a reasonable
amount of phenolic and terpenoid bio-constituents
only. With this background, the study thus aimed to
investigate the best extraction method for phenolic
phytoconstituents in mg/g of gallic acid equivalent,
provide an overview of the use of the Phyllanthus
amarus whole plant phenolic rich bio-active
constituents, its lethal dose, antiobesity, renal
recuperating and antihyperlipidemic potential in
high salt diet assaulted animal model.

MATERIALS AND METHODS
Plant Materials
The Phyllanthus amarus (Schum & Thonn)
whole plant was sourced locally from alternative
medicine Practitioners managing various diseases
in Oja Igbo market, Ogbomosho and authenticated
by Dr. Famuwagun 1[.B., Federal University of
Technology, Akure (FUTA), Nigeria. The plant
sample tagged 0255, was finally preserved at the
FUTA herbarium for botanical referencing.

Plant Preparation
Phyllantusamarus (Schum & Thonn) whole

plant was watched with clean water, air-dried at
room temperature for Sweeks and eventually
pulverized using an industrial fine grinding
machine. The final powdered sample was kept in an
air-tight amber bottle, and refrigerated for future
extraction.

Plant Extraction
» Preparation of Phenolic Rich-extract
(PRF)
The phenolic-rich extract was prepared using
the methods of with little alteration.

Laboratory Animals

The experiment was performed using healthy
adult male Sprague-Dawley rats (n=35), weighing
between 170-180g, purchased from the animal unit,
Department of Biochemistry, and housed in the
animal colony of the Department. They were fed
with commercial 8% high salt and normal rat chow
from Funsab Enterprises, Agro and Livestock Raw
Materials Merchant, Lagos, Nigeria.

Animal grouping

The animals (n=35) were divided into five groups of
seven.

Group 1: Rats on a Normal chow diet

Group 2: Rats orally fed a high-salt diet

Group 3: HSD+75mg/kg/bodyweight of PRE.
Group 4: HSD+100mg/kg/bodyweight of PRE.
Group5: HSD+150mg/kg/bodyweight of PRE.

Acute Lethal toxicity evaluation of Phyllanthus
amarus (Schum & Thonn) whole plantphenol-
rich extracts

The acute lethal toxicity (LD50) of phenol-
rich extracts (PRE) was determined using up-and-
down techniques as described by .

Animal Sacrificing

After an overnight fasting, post-last
administration, the animals were anesthetized with
chloroform vapor for about 2minutes, sacrificed
through an abdominal incision, renal organs
harvested and blood collected using Sml syringes
into an Ethylene diamine tetraacetic acid (EDTA)
and serum bottles. With the latter standing for
45minutes, centrifuged at 3000rpm for 15minutes,
serum obtained was used for the biochemical
analysis.
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Biochemical evaluation

The phenolic affirmation was carried out as

spectrophotometrically against standard Gallic acid
as quantified by. as follows:
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» Estimation of serum cholesterols' profile

» Qualitative test for Phenolics The following lipid cholesterols were estimated in

the serum as proclaimed by analytical procedure

described by. using assay kits from Randox Laboratories Ltd,
> Total phenolic content United Kingdom.
Total phenolic concentration was determined e Assay for total cholesterol

Absorbance (A) of sample X concentration of standard (calibrator conc)
Absorbance of standard

Conversion factor, mg/dL x 0.0258 = mmol/L
eEstimation of triglycerides (TG)
The concentration of triglyceride was calculated as:

Triglycerides (TG) (mg/dL) = A sample x 200 (calibrator conc)
A

standard

Conversion factor, mg/dL x 0.0113 = mmol/L.

eEstimation of low and high-density lipoprotein
HDLc concentration was calculated as follows:

A sample x Concentration of Standard x Dilution Factor (200)
A standard

While LDL-Cholesterol was quantified as:
LDL cholesterol = Total Cholesterol — HDLc - (TG/5)
» Estimation of kidney biomarkers

eSerum creatinine determination

Serum creatinine concentration was quantified by the method described by.
eSerum urea determination

The concentration of urea was calculated as follows (mg/dl)

= Absorbance for sample X Absorbance for standard
Standard concentration

eSerum uric acid determination
Calculation of uric acid concentration was also estimated using the method described by .

eSerum total protein determination
Total protein was estimated as described by .

eSerum albumin determination
The concentration of albumin in the serum was estimated following the report of .

The total Cholesterol concentration was calculated
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e Serum globulins determination

The total proteins of the plasma are divided
into three fractions; albumin, globulins and
fibrinogen. However, the measurement of protein is
done on serum, which is the fluid that remains after
the plasma has clotted, therefore fibrinogen, a
plasma protein/clotting factor is already excluded.
Consequently, the total globulin fraction was
calculated by subtracting the albumin concentration
from the total protein obtained from the serum .
Globulin level (g/dl) = Total protein concentration
(g/dl)—albumin concentration(g/dl)

Computation of weight of the experimental
animals and the harvested renal organs

The body weights and that of the harvested
kidneys of all the rats were also measured.

RESULTS
One-way ANOVA data

o
=]
)

404

204

Percentage weight gain (%)

Histological evaluation of the renal architecture

The renal architecture was evaluated after
fixation in a phosphate-buffered solution (pH 7.4),
stained with eosin, and preserved using 4%
formaldehyde. Tissues were premounted on slides,
viewed at X100 (H&E) and recorded .

Statistical Analysis

The data were cross-examined using a one-
way analysis of variance (ANOVA) streamlined by
the Newman-Keuls Multiple Comparison Test. The
Statistical Analysis was performed using Graph Pad
Prism (ver.5.0a). More so, all data were expressed
as mean = SD (n= 6) and considered statistically
different at p<0.05. Data with different superscripts
were compared with the control group along the
same column and are statistically different.

Experimental groups

Figure 1: Outcome of phenolic-rich extract of Phyllanthus amarus (Schum & Thonn) whole plant on the bodyweight of rats fed
with 8% high salt diet

Table 1: Outcome of Phenol rich extract (PRE) of Phyllantusamarus whole plant on lipid profile
(mg/dl) of rats fed with 8% high salt diet.

Group TC HDL TG LDL VLDL

Groupl ~ 91.21+1.21° 80.97+1.14"  70.11+1.15* 931+1.00°  14.62+0.33
Group2  158.50+1.26°  48.38+0.55"  180.30+1.30°  58.05+0.15°  43.32+0.25"
Group3  130.30+£0.03°  54.31+0.33"  161.20+£1.20° 38.41+0.08°  29.21+0.52°
Group4  115.30+1.35°  72.51+1.29%  140.50+0.15% 21.52+0.01°  20.55+ 0.16°
Group5  99.21+0.15% 7532+ 1.19°  100.30+0.13°  13.51+0.03°  15.59+ 0.25%
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Keys:

Group 1- Normal group

Group 2- High salt diet (HSD) fed group
Group 3- HSD+75mg/kg/bwt of PRE
Group 4- HSD+100mg/kg/bwt of PRE
Group 5- HSD+150mg/kg/bwt of PRE

Table 2: Outcome of Phenol-rich extract (PRE) of Phyllantusamarus whole plant on some

markers of HSD-induced kidney toxicity.

Groupl 31.80+0.53° 2.21+0.02° 0.62+0.05* 3.20£0.01* 6.05+0.03" 2.85+0.02¢
Group2 58.21+0.05* 6.05+0.05° 1.41+0.07° 5.62+£0.02° 7.05+0.12° 1.43+0.10¢
Group3 50.15+0.02° 4.32+0.02° 1.10+0.01° 4.74+0.10° 6.05+0.12°* 1.31+0.02°
Group4 43.2140.02° 3.96+0.05 1.05+0.03¢ 3.83+0.15¢ 6.05+0.55% 2.22+0.40"
Group5 39.30+0.08Y 3.01+0.02° 0.92+0.04° 2.98+0.11°* 6.05+0.12°* 3.07+0.01

Significant (p < 0.05) percentage increase in
the bodyweight of the positive group (HSD
assaulted) (54.5%) when compared with the
negative rats on normal chow (51.2%) after 8weeks
was established in this study, as depicted in Fig
1.The observed weight increase in the rats fed HSD
agreed with the report of , who accounted for a
correlation between leptin non-responsiveness,
high salt diet and obesity in mice, amidst activation
of endogenous fructose anabolism, and also
resulting into fatty liver. However, there was a
significant (p < 0.05) dose-dependent percentage
decrease in the bodyweight of rats co-administered
with phenolic-rich extract of the whole plant (34%,
29.3% & 22.9%) when compared with the negative
control. The established (p < 0.05) dose-dependent
and correlational decreases are consistent with the
anti-obesity report of , on normoglycemic albino
rats, administered aqueous extract of the same
plant. The effect of Phyllanthus amarus extract on
body weight as accomplished is thus attributed to
the rich phenolic phytoconstituents that are present
in this concentrate. More so, it's well accounted as
shown in Table 1, a significant (p<0.05) increase in
the level of lipid profile, TC, TG, VLDL, and LDL
with a corresponding(p< 0.05) decrease in the level
of HDL in the group fed high salt diet only (Group

2) when compared with rodents on normal rat chow
after 8weeks.The result further revealed the ability
of PRE, to significantly and dose-dependently
recuperate the compromised lipid profile of the
treated group to near normal. This was correlated
with dose-dependent and metabolic improvement
of HDL level. Worthy of note, is the more
deleterious advancement of LDL than other lipid
parameters of interest in the high salt assaulted
group, which is also consistent with the report of
.The significant dose-dependent increase (p <0.05)
in the serum level of urea, uric acid, creatinine and
albumin of rats fed with HSD, was also established
when compared with animals fed with normal chow
(Table 2). However, groups 3, 4, and 5 co-
administered with PRE at 75, 100, and
150mg/kg/bwt, respectively showed a dose-
dependent decrease in the concentration of kidney
bio-indicators (urea, uric acid, creatinine and
albumin)to a near normal level with a
corresponding increase in the concentrations of
kidney marker, globulin. More importantly, PRE
recuperated all compromised renal parameters to
near normal levels after co-treatment when
compared with the group fed with normal chow
after 8weeks.
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Histopathology of rats' kidneys fed HSD and co-treated with phenolic-rich concentrate

Fig 2: Sectional photomicrograph of kidney subjected to eosin staining procedure. G1- Group 1- Normal group. G2-
High salt diet (HSD) fed group. G3- HSD+75mg/kg/bwt of PRE. G4- HSD+100mg/kg/bwt of PRE. G5-
HSD+150mg/kg/bwt of PRE
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Table 3: Weight of harvested kidneys of rats co-
administered with PRE and HSD

Group Weight of harvested kidney (g)
Group 1 0.60+ 0.02"
Group 2 0.96+ 0.02
Group 3 0.85+0.01°
Group 4 0.70+0.02°
Group 5 0.61+£0.01*

Normal structural representations of the kidney
were observed in group 1, fed with normal rat chow
as presented in Figure 2. These were evidenced
with normal kidney total weight, glomerulus and
afferent arteriole when compared to group 2, fed
HSD only (blue arrow). Assaulted intake of high
salt diets, eventually distorted the kidney weight,
corroded the renal topology, and the cortical histo-
architecture leading to nephrosclerosis. However,
groups 3, 4, and 5 co-administered with PRE at 75,
100, and 150mg/kg/bwt, respectively showed a
significant and dose-dependent recuperation in the
integrity of the kidney, with group 5 revealing near-
normal kidney parenchyma, mesangial cells and
renal weight.

Table 4: Phenolic content from solvent

comparative study

Solvents

Phenolic content (mg/g) in

Gallic acid equivalent (GAE)

Aqueous acetone(70%) 204.78+2.34°
Aqueous ethanol(70%) 165.50:1.78°

Aqueous Decoction 150.22+2.00°

The concentrate extracted from
Phyllantusamarus whole plant using aqueous
acetone, revealed a significant phenolic value of
204.78+2.34 mg/g of gallic acid extract (GAE)
equivalent followed by aqueous ethanol
with165.50+1.78 mg/g and lastly 150.22+2.00
mg/g by the aqueous vehicle. Interestingly, no such
comparison could be found in the literature.

DISCUSSION

In consideration of the pertinent interest to
exploit the full potential of Phyllantusamarus
whole plant, it was accounted that the phenolic bio-
constituents are more potent in plants extracted with
acetone than other vehicles of interest and the
metabolites there-in are responsible forintent
pharmacological remediation reported in this study.
The aqueous acetone concentrate also exhibited the
greatest DPPH scavenging activities (data not
shown) with the highest phenolic concentration of
204.78+2.34 mg/g of gallic acid extract (GAE)
followed by 70% ethanol [165.50+1.78 mg/g of
GAE] and aqueous vehicle [150.22+2.00mg/g of
GAE]. This study further confirmed that, besides
the commonly used traditional method of
decoction, solvents such as aqueous acetone among
others are of a better application for extracting
beneficial phenolic phytoconstituents from
medicinal plants. In addition, eight percent (8%)
HSD (by weight) was established to induce
repugnanthypernatremia-related adiposity by
54.5% when compared with rats on normal chow
(51.2%), after the 8-week study. The observed
weight increase with corresponding larger kidney
hypertrophyper body weight observed in the rats
fed with HSD, though agreed with the declaration
of on high salt-sensitive populations, could have
been triggered by the loss of leptinactions,
adipocytokines and adipsinhormone stimulation
amidst an increased appetite with concomitant
endogenous fatty molecules anabolism and adipose
tissue build-up. Moreover, the groups fed with HSD
only were obviously noted to drink water more
virulently than the group fed with normal rat chow
throughout the study, consistently presumed to be
triggered by the signal induction received from
aldosterone, a renal hormone. Be as it may, the
percentage dose-dependent decrease observed in
the body weight of separate groups co-administered
with PRE (75, 100 and 150 mg/kg body weight)of
the Phyllantusamarus whole plant extract, though
partly consistent with the account of on the aqueous
extract of the same plant, could have been actuated
by the efficacy of the rich metabolites in alleviating
hypernatremia driven mitochondrial and
endoplasmic reticulum (ER) stress, which ought to
synthesize fatty adipose polymers. The rich plant
concentrates also perhaps significantly potentiate
the endothelial lipoprotein lipase decomposition of
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fatty triglycerides to adenosine triphosphate (ATP)
cycle, within the mitochondrion, tunica intima
architecture and hence down regulating in
tracellular fibrosis, adiposity, water retention and
plasma-renalextracellular volume ratio. This
eventually promotes the health countenance and
weight reduction in treated groups after co-
administration. The kidneys on the other hand are a
pair of bean-shaped organs, with about a million
tiny filters called nephrons specifically mandated to
filter blood and eventually maintain homeostatic
gradients, right levels of electrochemical and
proteinous threshold (albumin and globulin), toxic
urea, uric acid and nitrogenous creatinine in the
blood. In this study, HSD severely corroded kidney
architecture and its biomarkers leading to
nephrosclerosis (figure 2)as revealed in the
histology, which perhaps established the incidence
of renal failure in some individuals consuming
highly salty meals. This eventually resulted also
into a significant increase in renal-related serum
bio-molecules, albumin, nitrogenous urea, uric
acid, creatinine and renal weight in rats fed with
HSD when compared with the groups fed with
normal chow after 8weeks. The aforementioned
HSD agonist impairment triggered on the kidney
integrity eventually resulted in dose-dependent
related pathology; hyperlipidemia, and adiposity,
associated with globulin depletion as previously
established by . The report of further accounted for
over-inductions of renin hormone, an
angiotensinogenase, and aldosterone, from a
compromised kidney's adrenal gland, in response to
inflammatory high salt agonist, being the basic
modalities behind the actuated nephrosclerosis,
significant elevation in its markers, and volume
gain of the kidney. However, co-administration of
PRE (75, 100, and 150mg/kg/bwt) in other HSD-
fed groups significantly and dose-dependent
lyameliorated the pathology and perhaps hindered
the renin response to near normal levels. This was
also very apparent in the reduction coefficient of
urea, uric acid, creatinine and albumin of high salt
diet fed but co-treated rats to near normal levels as
depicted in the renal photomicrograph. On a larger
note, the PRE thus prevents HSD-induced renal
hyper-activity of proteinous insurgence, kidney's
histopathology and its renal sclerosis by
counterbalancing the influx of electrochemical
sodium/water gradient, being reabsorbed back to
the blood lumen, which ought to inflame cardiac

pressure. The attenuation effects potentiated by the
phenolic-rich concentrates on the over-disposition
of serum proteinous biomolecules, also resulted in
an eventual increase in creatinine clearance
credibility, a good venture for healthiness (table 2
refers). The resultant homeostasis accounted by
PRE on HSD deranged kidney parenchyma, as
recorded in Figure 2, its marker, globulin, and
weight, also consolidated the remedial potency of
the phytochemicalson albuminuria as reported by ,
and notably, recuperating over allagility in the co-
treated groups. The dose-dependent efficacies
established against the assaults from the groups co-
administered with the rich concentrates, also
consolidated a restoration report on renal
parameters of rats treated with both Gallic and
tannic acids extracts, surmountably reverting
endoplasmic reticulum hyperinductivity and
nephrotoxicity to near normal level. Furthermore,
aldosterone from the kidneys' adrenal gland though
peculiar with the regulation of sodium-potassium
electro-chemical threshold in the kidney and
plasma protein in the blood, yet, over elicitation of
the hormone, consolidated with activation of
Angiotensin converting enzymes (ACE) and
Endothelin converting enzymes (ECE), have also
been established in HSD agonist sensitive
individual .Withal, the rich extracts potentiated a
significant recuperation, which perhaps suppressed
ACE, ECE and the conversion of angiotensinogen
to centrally peptide angiotensin I, thence, to the
extremely potent vasoconstrictor, angiotensin 11,
by ACE is demobilized in co-treated groups. These
potentialities of the phenol-rich plant concentrates
maintain metabolic homeostasis, which favors
kidney functionality, Endothelialnitric oxide
synthase, hydrogen sulfide (H,S) induction, cardiac
inotropism, with concomitant reduction in ACE
affiliated NADPH oxidase, other renal parameters
and volume gain to near normal level, and
eventually preventing high salt agonist-
inducednephrosclerosis. Though, the total protein
retains no significant concentration difference, in
HSD fed group as accounted by throughout the
study, however, urea, uric acid over elicitation,
nephrotoxicity and albuminuria were dose-
dependently attenuated by PRE, as also evidenced
in the photomicrograph (figure 2) and could thus be
recommended as therapeutic candidate in the
treatment of HSD triggered renal injury. Most bio-
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lipids synthesized by cholesterol synthase in the
smooth and rough endoplasmic reticulum of the
hepatocytes, are mostly trafficked through Golgi
bodies into the bloodstream and are categorized into
high-density lipoprotein (HDL), low-density
lipoprotein (LDL), triglycerides (TG) and very low-
density lipoprotein (VLDL) cholesterols. Though
VLDL is majorly transported in the form of TG
along the blood lumen, however accumulation of
the TG and LDL cholesterols are accounted to be
atherogenic in animal models. The significant
increase of TG and LDL in rats fed with HSD, could
have been mediated or triggered by the
denaturalization of tunica intima and hepatocyte,
leading to hyperlipidemia in a counter-response,
with corresponding actualization of adiposity and
fatty liver. The established outrage (p <0.05) in the
lipid profile of various cholesterol (TC), TG, LDL,
VLDL with significant (p < 0.05) decrease in the
level of High-density lipoprotein (HDL)by the
HSD agonist compared with rats on normal chow,
could also have been actuated by the degradation
inhepatic lipase functionality, vis-a-vis catabolism
of fats and dietary triglycerides into extracellular
nutrients, hence synthesis and proliferation of
adipocytes. Nonetheless, the observed efficacies of
PRE against HSD triggered hyperlipidemia in co-
treated groups, attenuating hypernatremia-related
impairment on tunica intima and hepatocyte by
building hydrogen, covalent and/or ionic bonds,
which is the common morphological
manifestations of the intracellular ameliorative or
radical scavenging mechanism of the hydroxyl
functional group of most phenolics, was perhaps the
Operandi of the extract metabolites, hence
promoting the rich constituent anti-lipidemic
efficacy and healthiness.

Aftermaths, the increase in HDL, a good cholesterol
to a larger extent, initiated by the co-treatment, thus
correspondingly actuated the extracellular
trafficking of bad LDL from the peripheral tissues
and endosomal lumen back to the hepatocytes for
storage, through reverse cholesterol influence, thus
limiting cellular toxicity and reducing the
availability of LDL. The PRE amelioration
potential might have also been mediated through
inhibition of hepatic cholesterol synthase |,
increased lipid to bile acids conversion and
excretion, enhanced endothelial lipoprotein lipase
catabolism of TG to non-esterified fatty acid
(NEFA), which consequently promote the

availability of Adenosine triphosphate (ATP) in the
tissues. These are instrumental and beneficial,
essentially in high-density lipoprotein (HDL)
efficiencies, and now in rats co-treated with the rich
plant concentrates. Though, HSD assaulted animals
revealed higher significant value in the level of LDL
compared to other lipid parameters of interest,
perhaps due to low reversed trafficking by HDL
biomolecule, however, PRE potentiated elaborate
lipid profile recuperation and recovery in a dose-
dependent manner to near normal level. The basic
mode of actions/remedial activity in the groups co-
treated with the whole plant-richconcentrates could
also have demobilized phospholipase A2 on the
vascular intima, which ought to release fatty
molecules and eventual formation of plaque
indices. The other possible mechanisms by which
high saltagonist induces hyperlipidemia and
hepatorenal-related adiposity include;
phospholipase enzyme hyperactivity , increased
cardiac expression of the B-myosin heavy chain
(MHC) ,calcium influx, over induction of
sodium/potassium AT pasehomeostatic threshold ,
atherogenesis on vascular intima, profilerating
peroxidation, endothelial on cogenesis and renal
toxicityvia renin-angiotensin's modules of
operandi, among others. Withal, PRE could have
acted as a therapeutic agent, concisely alleviating
all the aforementioned to near normal group.

CONCLUSION

It was established in this study that the general but
common traditional method of preparing herbal
decoction doesn't fit in to exploit the most
efficacious phenolic phytoconstituents of
medicinal plant, P. amarus to be precise. The
aqueous acetone concentrate having revealed the
highest phenolic concentration in mg/g of the
standard Gallic acid equivalent (GAE) than other
vehicles' extracts evaluated. This was also
supported by showing greater DPPH scavenging
ability among others (data not shown). The efficacy
of the aqueous acetone concentrate (PRE) of the
Phyllantusamarus whole plant, acting as an anti-
obesity, anti-hyperlipidemia and renal recuperating
agent in HSD assaulted rodents, was indisputably
noted, and consolidated by the lethal dose above
5000mg/kg/body weight and safe doses of 75, 100,
and 150mg/kg/bodyweight. These potencies
accounted are very well related to the identified
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phenolic compounds in Phyllanthusamarus, which
include phyllanthin, hypophyllanthin, lignans ,
Hydroxybenzoic, hydroxycinnamic acid
derivatives, gallic acid, flavonoids, ellagic acid
derivatives, and protocatechuic acid, among others
as accounted by. In all, the phenolic
phytoconstituents from P. amarus are of research
interest, which can be exploited using aqueous
acetone and thus be therapeutically used as a novel
complementary alternative candidate with very
potent efficacy, in the prospect to manage HSD
driven adiposity, hyperlipidemia and renal
dysfunction.
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Legends of Figures and Tables

1. Figure 1: Outcome of phenolic-rich extract of
Phyllanthus amarus (Schum & Thonn) whole
plant on the bodyweight of rats fed with 8%
high salt diet.

2. Figure 2: Sectional photomicrograph of
kidney subjected to eosin staining procedure

3. Table 1: Outcome of Phenol rich extract (PRE)
of Phyllantusamarus whole plant on lipid
profile (mg/dl) of rats fed with 8% high salt
diet.

4. Table 2: Outcome of Phenol-rich extract
(PRE) of Phyllantusamarus whole plant on
some markers of HSD-induced kidney
toxicity.

S. Table 3: Weight of harvested kidneys of rats
co-administered with PRE and HSD.

6. Table 4: Phenolic content from solvent
comparative study.
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