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ABSTRACT... Objective: To determine the Anti hyperlipidemic effect of Oxyresveratrol and Zinc complex on Total Cholesterol
in Hyperlipidemic rat Model. Study Design: Experimental study. Setting: Islamic International Medical College Rawalpindi.
Period: Sep 2020 to Sep 2021. Material & Methods: In our study on high fat diet fed hyperlipidemic rats comparison
of this standard drug with a novel compound oxyresveratrol was done. Forty rats were randomly divided into 4 groups,
Group | was used as NC (Negative Control), group Il Positive Control (PC), group lll (OXY-Zn complex) and group IV SIM
respectively. Groups Il and IV were given orally 10 mg/kg body wt. OXY-Zn and SIM respectively. Terminal sampling was
performed on day 57 for estimation of total cholesterol. Results: OXY-Zn complex showed significantly better control over
total cholesterol compared with SIM. Total cholesterol of OXY treated group showed p < 0.001 like SIM treated group (p <
0.001). Conclusion: Our results showed that OXY-Zn complex is better than simvastatin because of its significantly positive

effect on total cholesterol when compared with SIM.
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INTRODUCTION

Hyperlipidemias are a group of diseases marked
by abnormally increased levels of lipids in the
blood.! In hyperlipidemia there is an raised level
of plasma lipids such as cholesterol, triglycerides
and phospholipids.2 This increasing level may
occur due to either genetic defect or because
of diet or drugs. It is most common type of
dyslipidemia and may cause atherosclerosis
and cardiac diseases. Atherosclerosis leads
to coronary artery disease, a leading cause of
death across the globe.®* WHO report reveals
CVD as the cause of 12 million deaths around
the world annually. Research on hypolipidemic
agents in controlling TC and TG levels is being
conducted on since centuries using artificial and
natural sources.* Rats are being used as model
for hyperlipidemic testing.? According to research
estimations 17.3 million deaths annually are due
to cardiovascular disease and this level may
increase to 23.6 million next 10 years." CHD has
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highest mortality rate in China and all over the
world.® This global increase in the prevalence of
hyperlipidemia is due to unhealthy eating habits,
obesity and sedentary lifestyle. Third report of the
National Cholesterol Education program reported
south Asian are more likely to develop CHD at
a young age in the absence of established risk
factors.®

Diet modification, regular physical activity,
smoking cessation, and weight reduction
should be tried as initial treatment, especially
in mild cases of hyperlipidemia and in persons
without CHD or CHD risk equivalent and <2
risk factors. Clinically, many lipid lowering drugs
including atorvastatin, fibrates, statins, nicotinic
acid and probucol have been used for treating
hyperlipidemia. However, since these drugs are
expensive and have potential side effects." In the
past few decades, herbal medicine has become
a topic of global importance, making an impact
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on both world health and international trade.”
Medicinal plants have always been regarded as a
healthy source of life for all people due to its rich
therapeutic capabilities and being 100% natural.’
Zinc (Zn) is an essential micronutrient that is
integral to the activity of various metalloenzyme
required for cellular functions. Zn acts as an anti-
inflammatory, anti-atherogenic and antioxidant by
protecting against various oxidative stresses.?

Mulberry (Morus alba L.) leaves have long been
used in medicine for treatment of diabetes,
hypertension, obesity, fever, and liver damage.
They are rich in various functional components,
such as 1-deoxynojirimycin (1-DNJ), y-amino-
butyric acid (GABA), flavonoids, stilbenes, and
2-arylbenzofurans (moracins, MCs), which
have anti-hyperglycemic, anti-hypertensive,
anti-hyperlipidemic, anti-aging, and antioxidant
activities.® Oxyresveratrol found in mulberry twigs
and fruits. It has an antihyperlipidemic effects
and anti-obese actions.’® (OXY) is an aglycone
derivative of MUL. M. alba is tremendously used
in traditional medicine, as a cough suppressant,
anti-asthmatic, antibiotic, and anticancer agent.
Oxyresveratrol (OXY) lowers serum cholesterol
through the inhibition of key enzymes (HMG-CoA
reductase and squalene synthase) involved in the
cholesterol biosynthesis.?

Since hyperlipidemia poses a major risk factor for
Atherosclerotic Cardiovascular Disease. Lowering
the levels of lipids in blood can remarkably reduce
the incidence of CVD. Recently researchers are
focusing on developing more treatment options
by identifying active ingredients of food extracts.
Consequently there is an increasing interest in
the role of nutritional supplements like zinc with
potential hypolipidemic activities in the treatment
and reduction of risk for metabolic disorders.
Statins have been used for the treatment of
hyperlipidemias but many unwanted effects have
been reported. To combat the limitations of this
standard drug, better treatment options have
always been a challenge for the chemist. There is
an imminent need to develop a drug with similar
or better efficacy with more safety or a less toxic
profile.”

MATERIAL & METHODS

This experimental study, with a duration six
months, was conducted at the Department
of Biochemistry, Multidisciplinary research
laboratory of Islamic International Medical College
Rawalpindi (IIMC), in mutual collaboration with
Animal house at NIH, Islamabad from September
2020 to September 2021. Research was started
after the official approval of synopsis by accredited
Ethical Review Committee of Islamic International
Medical College (Riphah/IRC/20/238).

The animal house of the National Institute of Health
in Islamabad provided a total of 40 adult male
rats weighing 300-350 grams. The animals were
retained in well-ventilated metallic cages in Room
no: 13 with eight rats per cage. Photoperiod was
controlled at constant 12-h light and dark cycle
with maintenance of relative humidity (50 + 5%)
and a controlled temperature of 20-25°C, under
the standard laboratory conditions. They were fed
anormal standard diet and a high fat diet provided
at the National Institutes of Health, along with
standard food pellets made in accordance with
recommendations accepted by the Universities
Federation for Animal Welfare. They got free
access to tap water via inverted bottles with a
capacity of 200ml that were attached to the tops
of the cages. The National Institute of Health in
Islamabad provided the rodent chow, which was
purchased and authorized. To ensure the normal
growth and behavior, acclimatization was allowed
1 week before the intervention.

Research grade simvastatin, were obtained
from SIGMA-ALDRICH Germany whereas
Oxyresveratrol and zinc complex was prepared
at Riphah Institute of Pharmaceutical Sciences,
Islamabad.

Preparation of Drugs

Simvastatin 20 mg/kg/day was given orally once
daily for four weeks.? Oxyresveratrol 5mg was
given orally once daily for 4 weeks."® Zinc complex
10 mg/kg/day was given orally once daily for four
weeks.

Group | was named as NC for negative control
and throughout the trial of 56 days it was provided
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with normal standardized rodent chow (approved
and purchased from National Institute of Health
Islamabad). Group Il labeled PC (positive control)
was given high fat diet (HFD) all along the
experiment. HFD, constituted of 25% fats, 25%
sucrose and 50% standardized Rodent chow,
was prepared at NIH. Group |l received HFD for
first 28 days and then treated with OXY + Zn and
fed with standardized rodent chow from day 29
to day 56 i.e. the last day of experiment. Group
IV received HFD for first 28 days and then treated
with simvastatin and fed with standardized rodent
chow from day 29 till day 56.

At day 56, experiment was completed. The
biochemical essay measurement was done via
intracardiac sampling on Day 0 and Day 29.
Terminal sampling was done via cardiac puncture
on Day 57. Simple random sampling was done.
Sample tubes were placed in the centrifuge and
were run at 2500rpm for 10 min. Thus serum was
separated at the top of serum separating tube
containing the sample. Serum samples thus
obtained were stored with the help of micropipette
of 1000 microL for biochemical analysis.

Total cholesterol was estimated by using Semi
automated clinical chemistry analyzer, Merck
microlab 300. Respective data was entered and
analyzed in SPSS version 21. Mean = SEM
were calculated for the quantitative variables.
One way ANOVA was applied to observe group
mean differences between control group 1 and
experimental groups 2, 3 and 4. The Post Hoc
Tuckey test was used to compare the mean
differences across groups.

RESULTS

Serum Total Cholesterol

Significant rise (p<0.001) in serum TC was seen
in disease control group with a Mean + SEM of
176.10 = 11.36 as compared to negative control
where Mean = SEM was 99.50 = 5.79. OXY +
Zn with Mean = SEM 102.90 + 3.39 and SIM 117
+ 4.68 showed significant reduction (p<0.001) in
TC levels respectively.

No. NC DC OXY + Zn SIM
s 99.50 176.10 102.90 117
erum . N N .
TC . - - -

5.79 11.36 3.39 4.68
= 2004 RH#
]
S - -
E 150 4
2
2 o -
2 100+
o
=
o
& 50 4
o
@D
& 0' T T

O (¢] el S

& Q oéo &

X
1,(‘

Graphical presentation of results of serum TC in all four
groups.

Denotes comparison between NC and DC, our results
showed ### p<0.001 comparison of NC and DC. *denotes
comparison of OXY and SIM with DC, our results showed
*** p<0.001 when compared with DC. +++ denotes
comparison between OXY + Zn and SIM, our results showed

+++ p<0.001.

DISCUSSION

Hyperlipidemia is a modifiable risk factor for
atherosclerosis and related cardiovascular
diseases which includes CHD, cerebral stroke,
Ml and renal failure. It has becoming a major
health problem worldwide.”™ To reduce ASCVD,
a three-step approach has been advocated,
which includes changing one’s lifestyle,
lowering blood cholesterol levels with effective
medication therapy, and managing obesity.
However, pharmacological therapy (mainly
statins) has been the only approach that has
shown an overwhelming response across
decades.'® Despite encouraging results, statins
have been linked to a number of negative
effects, according to many recent research."
Therefore, ACC/AHA published guidelines for the
management of hyperlipidemia, which included
recommendations for more research into the
development of improved therapy choices for
better hyperlipidemia management.'®

In order to keep the afore mentioned propositions
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in consideration, we focused this study primarily
on a new compound, a stilbenoid oxyresveratrol
and the trace element zinc and the outcome has
been observed on a hyperlipidemic rat model. The
overallincrease in TC and TGs level augments LDL
and VLDL synthesis and a consequent decrease
in HDL levels which indicates hyperlipidemia.'®
Similarly various studies revealed that Zn can up
regulate SREBP1 and PPARs expression. PPARa
is responsible for regulating fatty acid oxidation,
while PPARY regulates processes like adipocyte
differentiation and lipid storage and is also
associated with insulin sensitivity.'® According to
some previous studies, Zn supplementation has
also been linked to a better lipid profile, with lower
total and LDL cholesterol.

Moreover, as cardio-metabolic risk is a result
of combination of risk factors, out of which
dyslipidemia is the consequent and modifiable
risk factor. In scientific literature, it has been
associated with the excursion of TC, TGs, LDL
and HDL concentrations.®

In lipid profile TC is a measure of all the cholesterol
included in the form of either cholesteryl esters
as well as free cholesterol in serum. During
dyslipidemia high levels of TC are observed which
collectively show the cholesterol load on liver.2°

Our study revealed that OXY and Zn, when given
at a dose of 10 mg/kg/day significantly lowered
the serum TC levels in group lll. Jo SP et al'
observed that serum TC levels were significantly
reduced in hyperlipidemia rats treated with OXY at
a dose of 10 mg/kg/day which was in accordance
with study conducted by Oleichnowicz et al?
who revealed that treatment with zinc decreased
the high plasma TC levels in HFD induced
hyperlipidemia mice.

CONCLUSION
In the present study it is concluded that,
Oxyresveratrol and Zinc effectively and

synergistically reduces total cholesterol levels in
high fat diet induced hyperlipidemia as compared
to simvastatin.

Copyright© 13 Jan, 2022.
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