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ABSTRACT

Background: Withania coagulans (Indian rennet, paneer phool, or rishyagandha) an
herbal medicinal plant that belongs to the family Solanaceae, common English name
“Indian Chees maker” and in Pashto called “Khamazora”. Aim: the study was
conducted to evaluate the anti-hyperlipidemic activity of “Withania coagulans”.
Methodology: Total six groups of Wister rats (n=6) and each group with six
replicates (r=6) were selected. Each group was labeled as control group, negative
control group, Standard group, and Treatment group. Group 1st received normal
routine feed with water, group 2nd received a high-fat diet of 30%, groups 3rd, 4th,
5th, and 6th were also fed with a high-fat diet and were treated with the standard
anti-hyperlipidemic drug Atorvastatin(2.6mg), low dose (125mg), medium dose
(250mg) and high dose (500mg) of W. coagulans plant extract using ZnO
nanoparticles respectively. Zinc Oxide Nanoparticles (ZnO-NP) were characterized
by Zeta size and Zeta potential. Over the course of the 49-day trial, which included 28
days for the induction of hyperlipidemia and 21 days for treatment, the rats were
decapitated for the purpose of collecting samples, including blood and various
organs, and serological tests were performed to assess the impact of W. coagulans.
Results: A high dose of W. coagulans plant extract significantly decreased the
elevated level of LDL-C, triglycerides, total cholesterol, ALT, AST, creatinine, and
Urea, and significantly increased the low level of HDL-C, RBCs and WBCs count, and
SOD. Conclusion: W. coagulans plant extract utilizing ZnO-NPs had a notable impact
on these models of hyperlipidemic-induced rates.

INTRODUCTION

Hyperlipidemia refers to either a high level of low-density

properties, including anticancer, antilipidemic, and

lipoprotein cholesterol (LDL-C) more than 130mg/dL,
elevated triglycerides > 150mg/dL, or a low level of high-
density lipoprotein cholesterol (HDL-C).LDL plays a vital
role in the progress of atherosclerosis. Among the various
risk factors, dyslipidemia ranked first for the development
of cardiovascular diseases (Jacobsen et al, 2024).
Withania coagulans is also known as Rishyagandha, is a
medicinal herb utilized for treating a range of ailments
such as indigestion, diabetes mellitus, liver disorders,
blood purification, and blood pressure regulation (Gupta
et al, 2022). Withania coagulans plant is widely
distributed across temperate and tropical regions in Asia
and is recognized for its diverse pharmaceutical
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immunosuppressive activities (Tripathi et al., 2005)

Hyperlipidemia continues to be the leading cause of
mortality globally, and it is more common in middle- and
high-income countries than in low-income ones.
Conditions such as obesity, hypertension, blood sugar, and
cholesterol levels all have an impact on death rates. These
risk factors have been successfully reduced in high-income
nations during the last 20 years. High BMI and blood sugar
levels, however, are killing more persons in lower- and
middle-income groups. Even if fewer people are dying
from heart disease, more people are dying overall because
of the world's population growth, longer lifespans, and
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poor lifestyles that make heart disease prevention more
difficult (Barquera et al.,, 2015).

The fruit of Withania coagulans, referred to as Doda
Paneer in Hindi and Indian Cheese Maker in English, has
been acknowledged for its ethanopharmacological
significance in Pakistan's healthcare system. Research has
indicated that eating a lot of fat increases the chance of
developing diabetes, atherosclerosis, and problems with
the macro and microvasculature (Shukla et al, 2014).
Obesity and excess weight are closely associated with a
number of health problems. Atherosclerosis-related heart
disease, diabetes mellitus, and hypertension are among
the cardio-metabolic conditions that are significantly
influenced by hyperlipidemia. In particular, metabolic
dyslipidemia is acknowledged as a crucial link between
obesity and a number of cardiovascular diseases (Su et al.,
2021).

Dyslipidemia refers to an abnormality in the levels of
fat in the bloodstream. Total cholesterol, LDL cholesterol,
and triglyceride levels are high, and your HDL cholesterol
levels are low. It is a major risk factor for cerebrovascular
and cardiovascular events. To lower the risk of myocardial
infarction and stroke, dyslipidemia must be prevented and
managed. Over 15% of deaths each year are caused by
heart attacks, a frequent and fatal cardiac condition that
primarily affects males. About 7.4 million people died from
coronary heart disease (CHD) in 2015; by 2030, that
number is predicted to rise to 23.6 million. Stroke is the
second leading cause of mortality and a major contributor
to chronic health issues. It accounts for 11.13% of all
fatalities globally. Strokes affect 0.2% of the population
annually, with a high death rate in the first month and over
half of survivors experiencing severe impairment
(Alloubani et al., 2021).

Dyslipidemia is considered the main cause of
cardiovascular disease and stroke. Epidemiological
studies show that people with healthier lifestyles face
fewer chances of cardiovascular diseases. Increased
cholesterol level is the root cause of atherosclerotic
cardiovascular disease. According to Kopin and
Lowenstein (2017), atherosclerotic cardiovascular disease
(ASCVD) is the primary cause of death and morbidity in
both types of diabetes. Dyslipidemia can be inherited or
associated with diabetes mellitus. The most prevalent
cause of cardiovascular problems is hypercholesterolemia.
For passing in 1990, 2007, and 2019, high LDL is the 15th,
11th, and 8th most dangerous driving hazard, respectively.
Obesity and atherogenic dyslipidemia are closely related.
Quantitative and qualitative alterations in plasma
lipoproteins are hallmarks of atherogenic dyslipidemia, a
lipid disorder. It is more prevalent in women and is closely
linked to obesity. It is also possibly the most dangerous
factor for reproductive issues, pregnancy-related
metabolic illnesses, and cardio-metabolic infections in
later life (Vekic et al., 2023).

Studies have shown that nanotechnology can be used
to cure more than half of CVDs. Examining current
developments in cardiovascular medication carriers based
on nanoparticles is the main goal of this study.
Furthermore, this study seeks to describe the difficulties
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with traditional treatment approaches in contrast to
nanomedicine's potential to cure CVDs (Pala et al., 2020).

Herbal drugs derived from medicinal plants have the
potential to revolutionize the healthcare industry by
providing a natural and effective alternative to synthetic
drugs. However, to ensure their best usage in treating
human illnesses, more study and standardization are
necessary, since worries about the safety and effectiveness
of herbal medicines persist (Rasool et al., 2020). Natural
herbs have the ability to solve the problem of drug
resistance in microorganisms, which is why their use as
main components in the creation of innovative medicines
is continuously increasing. Due to the growing need for
medicinal plants in both developed and developing
countries, research on these plants is becoming
increasingly important on a global scale. But greater
attention must be paid to the preservation of medicinal
plants and the assessment of bioactivity-safety (Soetan et
al,, 2009).

Nanoparticles' extraordinary power and functional
capabilities make them essential to the fields of
nanoscience and nanotechnology. These particles are
usually made by physical or chemical means, but their
potential toxicity restricts their application. Various
environmentally benign and less harmful green synthesis
methods, such as using plants, microbes, and algae, have
been investigated in response to this constraint. Among
these green synthesis techniques, the use of medicinal
plants is especially important as it presents a potential
remedy for the problems of toxicity and bacteria multidrug
resistance that are present in the existing treatment
strategies. In light of the general interest in metal
nanoparticles, this study focuses on the environmentally
friendly and sustainable production of metallic
nanoparticles utilizing medicinal herbs (Chandra et al,,
2020)

Currently, heart disease is the leading cause of
mortality globally. Atherosclerosis starts during childhood
and then gives way during adolescence to cardiovascular
diseases later in life after reaching young adulthood.
Several cardiovascular risk factors can be identified in
childhood and adolescence. However, hyperlipidemia has
emerged as the most common factor linked to the central
development of ASCVD as a result of the worldwide
obesity pandemic. Therefore, screening for
hyperlipidemia is crucial in order to identify children who
are at high risk of developing these illnesses; these
individuals should receive more thorough research and
treatment. In order to reduce the chance of developing
ASCVD in the future, treatment should begin as soon as
feasible. Numerous factors contribute to the fact that heart
illnesses are the leading cause of mortality worldwide.
Plaque buildup in the blood arteries causes the
atherosclerotic condition; this pathogenic process begins
in adolescence, continues throughout life, and ultimately
leads to heart disease (Mainieri et al., 2023).

An aging population and declining infections are the
primary factors responsible for the global increase in
cardiovascular disease, with three trends in developing
countries being at the forefront: (1) better nutritional
intake and (2) lower mortality rates (3) the sharp increase
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in the smoking rate, which already increases
cardiovascular vascular disease and also causes an
increase in smoking-related cancers if the use lasts longer
(Hennekens et al., 2000).

CVDs remain the predominant reason for mortality in
Asia, accounting for 58% of the total CVD deaths
worldwide in 2019. In Asia, CVD caused 10.8 million
deaths that year, accounting for 35% of all deaths, with
39% of those deaths happening in those under 70, which
is higher than the rates in the US, Europe, and the rest of
the world. Eighty-seven percent of the fatalities from CVD
were caused by ischemic heart disease and stroke.
Between 1990 and 2019, the number of fatalities in Asia
from CVD increased from 5.6 million to 10.8 million, from
23% to 35% of total deaths in the area. Demographic
changes caused the crude death rate to increase, while the
age-standardized mortality rate decreased in response.
The development of successful public health initiatives
depends on these epidemiological trends (Zhao et al,
2021).

Heart disease is the leading cause of mortality globally,
and its prevalence has also risen in low- and middle-
income countries. Although effective preventative
strategies are available, each demographic requires a
customized strategy. The efficacy of public health efforts
depends on the gathering of local data on atherosclerotic
disorders. Thorough monitoring and testing can help
reduce the effects of heart disease. This can aid in the
prevention and treatment of issues including heart attacks
and strokes. (Franco et al,, 2011)

Cardiovascular diseases (CVDs) pose a significant
health challenge globally, with a growing prevalence and
being a primary cause of illness and death. Herbal
remedies are becoming more popular as alternative
options for treating different conditions, including CVDs,
due to their cost-effectiveness and perceived safety in
comparison to modern medications. Despite the
increasing use of medicinal herbs, there is a lack of
comprehensive testing on their safety, highlighting the
need for greater public awareness regarding potential
risks, side effects, and interactions with conventional
drugs. Research conducted in laboratories indicates that
medicinal herbs could offer therapeutic benefits for CVDs
by influencing various risk factors. As a result, there is a
push to move these laboratory findings into clinical
settings to effectively incorporate herbal treatments into
the management of cardiovascular diseases (Shaito et al.,
2022). CVD is now considered a significant threat to the
well-being of humans. Even though there are different
types of heart disease medications available, they are not
always effective because they don't dissolve well in water,
don't work well in the body, don't target the problem area,
and can stop working overtime Nano-drugs delivery
systems were developed by us to aid in the treatment of
heart diseases. This new method is proving to be
extremely beneficial in addressing the issues we
previously discussed. However, there are also problems
with NDDSs that need to be fixed, such as their toxicity
(Deng et al.,, 2020).

The risk of atherosclerosis and subsequent
cardiovascular diseases is high when hyperlipidemia is
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present. An abnormal elevation in blood cholesterol,
particularly elevated levels of LDL and triglycerides, is the
hallmark of hyperlipidemia, which is influenced by genetic
and environmental factors. Current therapy consists of
lifestyle modification and pharmacological interventions,
mostly consisting of statins. As the field of managing
hyperlipidemia continues to evolve, it is crucial to continue
exploring existing treatments as well as new and potential
candidates, which could lead to improved treatment
strategies in the future (Abbasi et al.,, 2024).

Atherosclerosis is a chronic disease caused by
inflammation of the artery wall and an alteration in blood
lipids. It's the biggest killer in industrialized countries.
Medicinal herbs have lipid-lowering, antioxidant, and
antibacterial qualities that can prevent atherosclerosis.
These substances are utilized extensively .These plants
have been found to have less adverse effects and to be
useful in the prevention and treatment of atherosclerosis
(Kirichenko et al., 2020).

Withania coagulans is a medicated plant known as
Cheesemaker or vegetable Rennet and traded as Paneer. It
belongs to the family of Solanaceae. The medicinal plant is
very famous for its significant antihyperglycemic and
antihyperlipidemic properties. Principal extraction modes
applied to this plant are alcoholic, methanolic, ethanolic,
and aqueous extractions (Bandawane and Juvekar, 2021).

MATERIALS AND METHODS

Research Area

The study was carried out at the University of Agriculture,
Faisalabad, in the lab of the Department of Pharmacology
and the relevant animal house.

Bioethics Permission

After receiving approval from the University of Agriculture
Faisalabad's Bioethics committee, all experimental
research trials were conducted. In addition to a printed
copy of the study proposal being sent to the committee, the
research specifics and goal were presented to the
committee.

Experimental Animals

For the study, 36 healthy Wistar albino rats (120-130g, 4
weeks old) were used over a 48-day period (Table 1).
Hyperlipidemia was induced by feeding them a high-fat
diet made from 30% rat feed and 70% cooking ghee for 30
days. The rats' body weight was recorded weekly. Initially,
the rats showed normal growth, which slowed after
starting the high-fat diet.

Table 1
Experimental Design
Group Group Number of
No Name Animals Treatments
1) Control 6 Routine feed and normal
group saline
e High Fat Diet 30% induced
2) control 6 e ;
hyperlipidemia untreated
group
High Fat Diet 30% induced
3) Standard 6 hyperlipidemia will be

Group treated with standard drug
Atorvastatin (2.6mg/kg)
4) Treatment 6 HFD 30% induced
group hyperlipidemia will be
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treated with a low dose of
plant extract using zinc
oxide nanoparticle
(125mg/kg)

HFD 30% induced
hyperlipidemia will be
treated with a Medium dose
of plant extract using zinc
oxide nanoparticles
(250mg/kg)

HFD 30% induced
hyperlipidemia will be
treated with a high dose of
plant extract using zinc
oxide nanoparticle
(500mg/kg)

5) Treatment 6
group

6) Treatment 6
group

Induction of Hyperlipidemia
Figure 1(a) & (b)

Herbal Plant Collection

The plants were gathered from my hometown of Zhob,
which is in the northern region of Pakistan's Baluchistan
province, in order to assess Withania coagulans' anti-
hyperlipidemic potential. To get rid of the dust and other
debris, the leaves, fruits, and roots of the plant were all
gathered and carefully cleaned with tap water.

Herbal Plant Identification

I submitted a sample of a plant's seeds and leaves to the
Department of Botany and Agriculture at the University of
Agriculture Faisalabad (Figure 2) for identification and
analysis. Experts identified the plant and found several
bioactive compounds such as flavonoids, terpenoids, and
alkaloids with various pharmacological benefits. They also
conducted a qualitative and quantitative analysis to
determine the levels of total flavonoid content (TFC) and
total phenolic content (TPC).

Figure 2
Herbal plant extract

Zinc Oxide Nanoparticles preparation
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Nanoparticles of zinc oxide were employed in the study.
The recommended process is followed in the preparation
of these particles. The following substances are utilized to
create nanoparticles: 1. Metal nanoparticles (copper, iron,
zinc and silver). 2. Iron oxide, aluminum oxide, and zinc
oxide are examples of metals and non-metals oxides. 3.
Semiconductor, including zinc nitrate and zinc sulfate. 4.
Carbon (C) nanoparticles

Low dose

A low dose of 125mg/kg of zinc oxide nanoparticles
containing the plant extract was made using a weighing
balance, spatula, Falcon tube, and distilled water.

Medium dose

A medium dose of 250mg/kg of zinc oxide nanoparticles
containing the plant extract was made using a weighing
balance, spatula, Falcon tube, and distilled water.

High Dose

A high dose of 500mg/kg of zinc oxide nanoparticles
containing the plant extract was made using a weighing
balance, spatula, Falcon tube, and distilled water.

Standard drug

Atorvastatin which is a lipid-lowering drug was used in
comparison with prepared doses (Low dose, medium dose,
and high dose) of medicinal plants. The dose rate of
atorvastatin was 2.6 mg

Decapitation

As the research duration ended, all the experimental rats
were ethically decapitated for tissue sampling. Before
sample collection, all the bio safety protocols were
followed. Following materials are used such for tissue
sampling such as, Tissue preservative formalin, Icebox,
Scissors and surgical blades, Petri dish, Surgical gloves and
face mask, Blood collection tubes, Apendrops, Triazoles,
Polythene bags, and Alcohol (Figure 3).

Figure 3
Decapitation of rats

Blood and Organs Sampling

Procedure

Initially, all standard self-protection protocols, including
wearing a gown, gloves, and face mask, were followed.
Alcohol was used to anesthetize the rats before cutting the
jugular veins with a sterile blade for blood collection in
EDTA tubes. The samples were labeled with rat numbers
and sent to the CMS department at the University of
Agriculture, Faisalabad, for hematological analysis using
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an automated blood analyzer. Additionally, the aorta and
adipose tissues were extracted for further examination
(Figure 4a, 4b, and 5).

Figure 4(a) & 4(b)
Sampling of aorta from heart

Figure 5
Adipose tissue collections

Hematological Analysis

In order to get tissue and blood samples, the rats were
decapitated. After that, the blood sample was centrifuged
for 15 minutes at 1500 revolutions per minute, which is
how plasma and serum are separated. Then, these were

kept at -20°C.

IJBR Vol.3 Issue.5 2025

Serum Analysis

In serum analysis, RBCs and WBC count were determined.
In the case of hyperlipidemia, oxidative stress is caused
due to which the RBC counts lower than normal value. In
contrast, the WBCs level is normal in healthy rats while
increases in hyperlipidemic rats

Complete Blood Count (CBC)

The pathology diagnostic lab at the University of
Agriculture Faisalabad processed the collected blood
samples. All of the blood's components were extracted
from an automatically created report. The concentrations
of hemoglobin, white blood cells, and red blood cells were
compared to normal values

Liver Function Tests (LFTSs)

Aspertate  Aminotransferase (AST) and Alanine
Aminotransferase (ALT) are two enzyme reaction assays
that may be used to test liver function. Measurements
were made of these liver-produced enzymes that control
bodily processes. Normal values and the measured values
of these enzymes were contrasted.

Renal Function Tests (RFTs)
1. Urea
The Urease-GLDH method is used for renal function tests.

Creatinine determination
The most commonly used method is the Jaffe reaction.

2. Lipid Profile

Triglycerides (TG)

Triglycerides were quantified using the commercially
accessible QCA® kit from Spain.

3. Total Cholesterol (TC)

The measurement of total cholesterol levels was
determined by using a commercially accessible QCA® kit
in the country of Spain.

4. High-density lipoprotein (HDL-C) Cholesterol
High-density lipoprotein (HDL-C) Cholesterol was
determined through a commercially available QCA® kit, in
Spain.

5. Low-density lipoprotein (LDL-C) Cholesterol

The colorimetric technique was utilized to measure the
concentration of serum total cholesterol in vitro by
employing a commercially accessible QCA® kit from
Spain.

Anti-oxidant Activity

Superoxide dismutase (SOD)

The enzymatic function of SOD in both serum and liver
tissue was assessed using the protocol outlined by
Gianopolitis and Reis.

Histopathological Examination

Following the procedure, tissue samples were rinsed with
0.9% saline and preserved in 10% formalin. Histological
analysis was conducted using the method of Bancroft and
Gamble (2008), involving paraffin wax impregnation,
hematoxylin and eosin staining, and examination under a
light microscope. Phosphate buffer formalin was used for
sample preservation during the analysis.
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Statistical Analysis

Statistical analysis involved the utilization of one-way and
two-way ANOVA tables within the framework of
completely randomized design (CRD) and Graph Pad
Prism software.

RESULTS

Phytochemical Analysis of Withania Coagulans
Qualitative analysis

Through qualitative analysis of W. coagulans, different
bioactive constituents were identified. These bioactive
constituents possess different pharmacological properties
such as anti-hyperlipidemic, anti-hyperglycemic, anti-
oxidant, anti-inflammatory, and anti-convulsant (Table 2).

Table 2

Phytochemical analysis of Withania coagulans
Serial No.  Phytoconstituent Present
Withanolides +
Alkaloids
Steroidal Lactones
Saponins
Flavonoids
Glycosides
Tannins

Absent

NOUTd WN =

+ o+ o+ o+

Hematological parameters

Red blood cell count

The table shows a significant increase in RBC's count in all
treated groups. In the case of hyperlipidemia, oxidative
stress may develop and it causes hemolysis of RBCs and
hence decreased in RBCs count (Table 3).

Table 3
The effect of Withania coagulans extract on red blood cell
count (Mean #+ SE) in hyperlipidemic-induced and treated

groups.
Groups Mean # SE (P<0.05)
Normal Control group 7.50+ 1.15
Toxic Control group 6.40+ 1.02
Treatment group 1 (Low dose) 6.15+0.849
Treatment group 2 (Medium dose) 6.90+ 1.00
Treatment group 3 (High dose) 7.00+£1.25
Standard group (Standard drug) 7.20+ 1.25

RBCs count

1 www f
T !

]
t
1
2
u 1 1 ]
MOT 8 H ML

Treatmant graupse

Marmal contral graup

Taxls Sarire §ralss
Standard control group
Figh Gads 1realed Sreup
hdzdium dose treated group
Low doss freated growo
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Significant***= A graphic depiction reveals that the body's
RBC count is initially high. The RBC level decreases when
hyperlipidemia is introduced. The high dose of the plant
extract and the standard medication had nearly identical
levels of effectiveness.

Effect of W. coagulans plant extract on White Blood
Cells (WBCs) count

The WBC counts returned to normal after the Withania
coagulans plant extract was administered to these toxic or
hyperlipidemic rats. Thus, this finding suggests that using
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Withania coagulans plant extract as an anti-
hyperlipidemic treatment significantly increased the WBC
count (Table 4).

Table 4
The effect of Withania coagulans extract on White blood cell
count (Mean #+ SE) in hyperlipidemic-induced and treated

groups.

Groups Mean # SE (P<0.05)
Normal Control group 8+ 1.15

Toxic Control group 5.40+ 1.02
Treatment group 1 (Low dose) 2.50+0.849
Treatment group 2 (Medium dose) 3.50+1.00
Treatment group 3 (High dose) 5.50+1.25-
Standard group (Standard drug) 6.20+ 1.25

WBCs count

1
Iicic

* ¥ W
10 *
l—'
u
a
2
T T T
T L "] H S

]

Marmal group

Toxic group

Low dose treated group
Medium dose treated group
High dose treated group

pgoooum

Standard drug

Cs court x10*3 cellsimL
['1]

W8
(=]

Groups

Significant***= The WBC count graphic indicates that the
rats' WBC levels were initially high prior to the
introduction of hyperlipidemia. When hyperlipidemia was
added, the toxic (T) group's WBC level significantly
dropped. The levels of WBC in the treatment groups of
lower dosage, medium dose, high dose, and standard
medication increased considerably when these
hyperlipidemic rats were given extract of W. coagulans.

Lipid Profile Tests

Effect of W. coagulans plant extract on LDL-C

Table. 5 show that Withania coagulans is a plant extract
that has been shown to reduce high levels of bad
cholesterol (LDL-C), raise good cholesterol (HDL-C), and
lower triglycerides. Overall, the plant extract has
significantly reduced blood fat levels after producing
elevated blood fat (Table 5).

Table 5
The effect of Withania coagulans extract on LDL-C (Mean *
SE) in hyperlipidemic-induced and treated groups.

Groups Mean #* SE (P<0.05)
Normal Control group 31+ 1.20
Toxic Control group 42.50+1.10
Treatment group 1 (Low dose) 41.50+0.849
Treatment group 2 (Medium dose) 38.40+ 1.00
Treatment group 3 (High dose) 35.60+1.25
Standard group (Standard drug) 33.50+ 1.50
LDL-C
50} £ E .
Thss* , ! - Nor!'na_l control group
404 B Toxic Group
B Low dose treated group
30—
= 3 Medium dose treated group
E‘ 20 B High dose treated group
10 = Standard drug
0- 1 T 1
N L M H S
groups
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Significant***= LDL-C graphic depiction reveals that the
normal (N) group has a low level of LDL-C. As in the toxic
(T) group, the level of LDL-C rose considerably following
the creation of hyperlipidemia. When W. coagulans extract
was administered to these hyperlipidemic rats, the
treatment groups' LDL-C levels dramatically dropped.
Similar effects were observed in the effectiveness of
common medication atorvastatin and large dosages of
plant extract.

Effect of W. coagulans plant extract on HDL-C

Good cholesterol HDL-C is typically high in healthy rats,
but its value drops when hyperlipidemia is created. Thus,
when hyperlipidemic rats are given a W. coagulans extract,
their values return to normal. This suggests that W.
coagulans plays a crucial part in preserving the body's
HDL-C level (Table 6).

Table 6
The effect of Withania coagulans extract on HDL-C (Mean +
SE) in hyperlipidemic-induced and treated groups.

Groups Mean * SE (P<0.05)
Normal Control group 25.80+1.20
Toxic group 15.80+1.10
Treatment group 1 (Low dose) 17.50+0.849
Treatment group 2 (Medium dose) 19.50+ 1.00
Treatment group 3 (High dose) 21.40+1.25
Standard group (Standard drug) 23.60+ 1.50
HDL-C
. * ko ,
304 i FE* | ' Mormal control group

Toxle control group

Low dose treated group
Medlum dose treated group
High dose treated group

Standard drug

ggpooaol

k=
=)
E
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B
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Standard group
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Medium dose treated group

pponni

Low dose treated group

Significant***= Graphical representation shows that
initially, the level of triglycerides in the body was normal.
When hyperlipidemia is introduced, the level of
triglycerides was increased.

Total Cholesterol

The normal rats had normal cholesterol levels, but the rats
with high cholesterol had much higher levels. After giving
the rats with high levels of fats in their blood a treatment
with W. Extract from coagulants plant reduces total
cholesterol level to a normal range (Table 8).

Table 8
The effect of Withania coagulans extract on Total Cholestrol
(Mean # SE) in hyperlipidemic-induced and treated groups.

Significant***= The HDL-C graphic indicates that the
normal (N) group has a high HDL-C level. Similar to the
toxic (T) group, the level of HDL-C dramatically dropped
when hyperlipidemia was induced. When W. coagulans
extract was administered to these hyperlipidemic rats, the
treatment groups' HDL-C levels dramatically rose.

Triglycerides

Triglyceride levels are significantly elevated in
hyperlipidemicrats. After treatment of these induced
hyperlipidemic rats with plant extract of W. coagulans,
there was a significant decrease in the level of triglycerides
(Table 7).

Table 7
The effect of Withania coagulans extract on Triglycerides
(Mean # SE) in hyperlipidemic-induced and treated groups.

Groups Mean * SE (P<0.05)
Normal Control group 116+ 1.20
Toxic group 202+ 1.10
Treatment group 1 (Low dose) 170+0.849
Treatment group 2 (Medium dose) 165+ 1.00
Treatment group 3 (High dose) 145+1.25
Standard group (Standard drug) 130+ 1.50
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Groups Mean * SE (P<0.05)
Normal Control group 80.83+1.20
Toxic group 156.50+ 1.10
Treatment group 1 (Low dose) 145.50+0.849
Treatment group 2 (Medium dose) 130+ 1.00
Treatment group 3 (High dose) 110.50£1.25
Standard group (Standard drug) 95.50+ 1.50
Total Cholesterol
200, rrx !
Ly 1 mm Normal contral group
150 ﬂ = Toxic Group
= Ea Low dose treated group
E‘ 100 /1 Medium dose treated group
b mm High dose treated group
'()% I |_| =3 Standard drug
o T T T
N T L M H s
Groups

Significant***= Graphical representation shows that
initially, the level of total cholesterol level was very low in
contro group. When hyperlipidemia is introduced, the
level of cholesterol level was increased.

Liver Function Tests

Alanine Aminotransferase (ALT)

After hyperlipidemic induction,a significant increase in
ALT level was seen while after treatment with plant
extract, there was a significant decrease in ALT level
(Table 9).

Table 9

The effect of Withania coagulans extract on Alanine
Aminotransferase (Mean + SE) in hyperlipidemic-induced
and treated groups.

Groups Mean =* SE (P<0.05)
Normal Control group 30-50 1U/L+ 1.20
Toxic group 110.50+ 1.10
Treatment group 1 (Low dose) 95.60+0.849
Treatment group 2 (Medium dose) 70.50+1.00
Treatment group 3 (High dose) 60.60£1.25
Standard group (Standard drug) 55.50+ 1.50
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ALT

Maormal control group

Taxic Group

Low dose treated group
Medium dose treated group

High dose treated group

gooooim

Standard drug

Groups

Significant***= Graphical representation shows that
initially, the level of ALT in the body was low. When
hyperlipidemia is introduced, the level of ALT was
increased.

Aspertate Aminotransferase (AST)

The following table depicts that there is an increased level
of AST in all hyperlipidemic experimental groups. After
treatment with plant extract of W. coagulans, there is a
significant decrease in AST level (Table 10).

Table 10
The effect of Withania coagulans extract on Aspertate
Aminotransferase (Mean * SE) in hyperlipidemic-induced
and treated groups.

Groups

Normal Control group

Toxic group

Treatment group 1 (Low dose)

Mean * SE (P<0.05)
60-80+1.20
150-160+ 1.10
130-140+0.849

Treatment group 2 (Medium dose) 120+1.00
Treatment group 3 (High dose) 100+1.25
Standard group (Standard drug) 90+ 1.50
AST
200} il 1 N | vl
e mm MNormal control group
1504 I i = Toxic group
= " B Low dose treated group
E 1004 |—| B3 Medium dose treated group
2 Bl High dose treated group
50— B Standard drug

N T L M H S

Groups

Significant***= Graphical representation shows that
initially, the level of AST in the body was low. When
hyperlipidemia is introduced, the level of AST was
increased.

Renal Function Tests (RFTs).

Urea

The level of urea was measured in renal function testing.
The urea level rises following the development of
hyperlipidemia. The level of this kidney function
biomarker has been considerably restored by the plant
extract of W. coagulans (Table 11).

Table 11
The effect of Withania coagulans extract on Urea (Mean #*
SE) in hyperlipidemic-induced and treated groups.

Groups Mean #* SE (P<0.05)
Normal Control group 15-25+ 1.60
Toxic group 50mg+ 1.50
Treatment group 1 (Low dose) 40+0.589
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Treatment group 2 (Medium dose) 35+1.00
Treatment group 3 (High dose) 30+1.75
Standard group (Standard drug) 28+ 1.80
Urea
&0 P
| | [ mm Mormal control group
|—| = Toxic group
o 40 =3 Low dose treated group
E‘ — = Medium dose treated group
g 20 E=m High dose treated group
: =3 Standard drug
o T T T
N T L M H 5
Groups

Significant***= It shows that there is a significant increase
in the level of Urea after induction of hyperlipidemia. On
the other hand (Right side of the graph) there is a
significant decrease in the level of urea when treatment is
given.

Creatinine Level

Creatinine levels were monitored in renal function testing.
Creatinine levels rise with the development of
hyperlipidemia. The amount of this renal function
biomarker has been considerably restored by the plant
extract of W. coagulans (Table 12).

Table 12
The effect of Withania coagulans extract on Creatinine Level
(Mean # SE) in hyperlipidemic-induced and treated groups.

Groups Mean * SE (P<0.05)
Normal Control group 0.4-0.8+ 1.60
Toxic group 1.5+ 1.50
Treatment group 1 (Low dose) 1.3+0.589
Treatment group 2 (Medium dose) 1.2+1.00
Treatment group 3 (High dose) 1.05£1.75
Standard group (Standard drug) 0.9+ 1.80
Creatinine
204, #%=
I_l| m Mormal control group
B 45 ns =3 Toxic group
g T = Low dose treated group
E 1.04 |;| = Medium dose freated group
E — Em High dose treated group
S— 0.5 = Slandard drug
o0 T T T
N T L M H 3
Groups

Significant***= There is a significant increase in the level
of creatinine after induction of hyperlipidemia. There is a
Non-Significant relationship between the low and medium
doses. On the right side of the graph, a single * indicates a
minute significant relationship between a high dose of
plant extract and the standard dose.

Superoxide Dismutase (SOD), an anti-Oxidant

Superoxide dismutase, an antioxidant, is often present in
high concentrations in the body to protect it from stress.
Because of oxidative stress, SOD levels fall in
hyperlipidemic situations. The SOD level in hyperlipidemic
rats was considerably raised to the normal range after they
were given an extract of W. coagulans (Table 13).
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Table 13

The effect of Withania coagulans extract on Superoxide
Dismutase (SOD) (Mean #+ SE) in hyperlipidemic-induced
and treated groups.

Groups Mean = SE (P<0.05)
Normal Control group 2.5-4.0% 1.60
Toxic group 1.90+ 1.50
Treatment group 1 (Low dose) 1.95+0.589
Treatment group 2 (Medium dose) 2.00+1.00
Treatment group 3 (High dose) 2.4+1.75
Standard group (Standard drug) 2.5+ 1.80

sSOD

Marmal control graup

Taoxic group

Low dase trealed group
Medium dose treated group
High dase treated grous
Standard drug

pponnmi

L M H s

Groups

Significant***= there is a significant increase in the level of
SOD when hyperlipidemic rats were treated with plant
extract.

Histology of organ samples

Pathophysiology of Cardiovascular Disease

The primary cause of heart disease and stroke is
hyperlipidemia. The first step in the development of CVDs
is the accumulation of LDL-C in the innermost endothelial
layer of any tubular organ, which leads to atherosclerotic
formation. The engulfing process of macrophages results
in the creation of foam-like cells. This study demonstrates
that the plant extract Withania coagulans prevents the
production of plaque or atherosclerosis, thereby having an
antihyperlipidemic effect. The physiology of the liver,
kidney, gut, and fat tissues showed a notable
improvement.

Liver tissues histology

Fatty liver is the term used to describe the accumulation of
fat on the liver in cases of hyperlipidemia. An imbalance in
liver function is caused by a fatty liver. Several metabolic
hormones, including bilirubin, ALT, ALP, and AST, are
produced by the liver. These liver indicators are elevated
in cases of hyperlipidemia. These hormones significantly
improve following treatment with W. coagulans plant
extract, demonstrating the impact of the extract on liver
tissues. (Figure 6a, 6b, 6¢, 6d, 6e, 6f)

Figure 6a
Normal Liver tissues

Figure 6b
Toxic / Hyperlipidemic liver tissues

Treatment Group Liver Tissues
Figure 6¢ L.T,
Low dose of plant extract

Figure 6d L.T,
Medium dose of plant extract

. "I ‘{”’ ’.
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Figure 6e L.T, Treatment groups adipose tissue histology
High dose of plant extract Figure 7c
g\ Low dose treated adipose tissue

\
3

Figure 6fL.T,

Standard drug (Atorvastatin) Figure7d

Medium dose treated adipose tissue
T

Histopathology of Adipose Tissues
Figure 7a
Normal Adipose tissue - Figure 7e

w . High dose treated adipose tissue

™~ -

Figure 7b
Toxic adipose tissue

= -6

Figure 7f
Standard drug treated adipose tissue
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e
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DISCUSSION

The present study was carried out on the medical uses of
the herbal plant Withania coagulans to treat disease
associated with consuming of high fat diet. According to
our research RBCs and WBCs count are decreased up to
6.40+ 1.02, 5.40+ 1.02 respectively, in hyperlipidic
induced rats, while increased again in RBCs and WBCs
count up to normalized range when treated with Withania
coagulans extract. Same results were concluded by
(Abdelhalim 2010; Khan et al., 2024) where the RBCs
count are decreased and unlike WBCs and platelets count
are increased in hyperlipidimic induced rats and
physiologically stressed rabbits by introducing B-
Oligosaccharide and probiotic mixture. However, RBCs
valueis normally high in adult female of animals and its
values will be decreased in diseases condition (Arif et al.,
2024).

Our results show that there is increased in LDL-C value
upto 42.50% 1.10 in hyperlipidimic induced rats and
decreased again in treated groups, same results were
presented by (Abdelhalim 2010).Same The fat vale was
also decreased in rabbits meat feeded with prebiotic
supplementation (Ahmed et al., 2024).

Furthermore, in present study good cholesterol HDL-
C valuel5.80+ 1.10 was decreased in hyperlipidimc
induced rats and increased in treatment groups, unlike
there was increased in HDL-C level presented by (Yang et
al, 2025), while there was no significant difference in
HDL-C in hyperlipidic induced rats (Otunola et al., 2010).

Similarly in present study there was significant
increase of triglycerides and total cholesterol levels 202+
1.10, 156.50+ 1.10 respectively in hyperlipidic induced
rate and again attained the normal ranges when treated
with mentioned herbal plant. This data is matched with
other researcher (Laaboudi et al., 2025)
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