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ABSTRACT

The present study was aimed efficiency to evaluate the unsaturated fatty acid omega-3 in reducing the side
effects that resulted from the administration of cyclosporine drug in white rabbits. (60) white males' rabbits
were used in this study, divided into four groups contain (15) rabbits per group and its subdivision into three
groups (5) rabbits per group. The first group is orally administered with normal saline, the second group was
administered cyclosporine (25mg/kg) only. Third groups were administered cyclosporine on the first day and
omega-3 (500mg/kg) on the second day, while Fourth groups were administered cyclosporine on the first day
and omega-3 (1000mg/kg) on the second day for periods (21,30,60) days respectively. After ending study
periods, the animals were sacrificed and the blood was collected and the results were shown the
following: Administration with cyclosporine (25mg/kg)only and for periods were led to a significant
increase(P<0.05) in total cholesterol, triglycerides and low-density lipoprotein(LDL) and a significant
decrease(P<0.05) in high-density lipoprotein(HDL).whereas interaction with (500&1000mg/kg) of omega-3
and to all periods showed a significant decrease (p<0.05) in the total cholesterol, triglycerides and low-density
lipoprotein(LDL) and significant decrease(p<0.05) in high-density lipoprotein(HDL), while the non-
significant difference in high-density lipoprotein(HDL). This study concluded that omega-3 has an important
role in reducing biochemistry side effects that result from the administration of cyclosporine drugs in white
rabbits.
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INTRODUCTION

The drug makes to suppress the immune
system by inhibiting the receptors of T-lymphocytes
(sensitivity to the proteins responsible for the
stimulus), this effect prevents the binding of
cytokines, which are the natural stimuli for the
immune response (Borel, 1989).

Cyclosporine targets the T cells by binding to
cytoplasmic receptors in T cells called
(Cyclophilin), the cyclophilin, makes to inhibit a
substance called (Calcineurin) responsible for
stimulating the nuclear factor to activate
lymphocytes to produce cytokines (Crespo-Leiro,
2005). Several studies have indicated that the effect
of cyclosporine is through the activation of the
enzyme Thyronin Phosphatase as it makes to
remove a phosphate group from the cytoplasmic
component of the NF-ATc, and thus it is transferred

to the nucleus and is called (NF-ATn) and is linked
to the Promotor dependent to the responsible gene
On the encoding of interleukin-2 (IL-2), which leads
to its non-production and non-stimulation of
lymphocytes, and as a result the effect on the
performance of the function, reproduction and
functioning of lymphocytes (Kelly & Kahan, 2002).

Studies have found that cyclosporine is absorbed
incompletely in the small intestine due to the
presence of several factors such as the excretion of
bile salts, and pathological conditions such as
diarrhea, hepatic intestinal circulation disorders,
acute and chronic enteritis and intestinal neuropathy
(Cantarovich et al., 2004).

The concentration of the cyclosporin in plasma
ranges by about (44-33%), in lymphocytes about (4-
9%), while in granulocytes it reaches about (5-
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12%), and its percentage in red blood cells ranges
(41-58%). (Diasio and Lobuglio., 1996).

Several researchers have found that cyclosporine
is metabolized about 99% in the liver by an enzyme
called Cytochromes P-450 oxidase (CYP3A)
(Pichard et al., 1990; Jones et al., 1997). Almost all
of the cyclosporine is excreted by hepatic
metabolism by two methods: bile and about 6% in
urine, and 1% of the antagonist is excreted
unchanged (without metabolism), i.e. crude during
urination and bile (Bistrup et al., 2001).

Cyclosporine is believed to have many side
effects, as it increases the risk of cancer and aids in
the growth of tumors (Bradley et al., 1994). Omega-
3 is defined as: a common name for a group of
unsaturated fatty acids) where omega-3 consists of
several fatty acids: First: Alpha-Linolenic acid
(ALA): which is one of the essential fatty acids of
Omega-3, it is supplied with food Due to the body's
inability to manufacture it, ALA is important to
human health as it suppresses dampens
inflammations, and many chronic diseases such as
heart diseases, shock and cancer. It combines with
cell membranes, stimulates the repair of blood
vessels as it transforms into long chains of omega-3
(Pawlosky et al., 2003). Second: Docosahexaenoic
acid (DHA): It is one of the groups of omega-3 acids
that makes to reduce the percentage of protein
synthesis and accumulation in the brain that causes
Alzheimer's disease, by reducing the deposition of
(beta-amyloid) substance around brain cells (Hong
et al., 2003).

Third: Eicosapentanoic acid (EPA): which are
found mainly in fish oil, such as mackerel and
salmon, and it represents an essential omega-3 part.
It has many beneficial applications, as it helps
reduce blood pressure and coronary heart disease
(Gesch et al., 2002).

In a study conducted, it was found that
polyunsaturated fatty acids such as (omega-3)
available in food reduce the risk of coronary heart
diseases (CHD). If it was found that eating one or
two meals of omega-3 rich fish per week is
sufficient to provide protection of diseases when
compared with people who do not eat fish (Kris-
Etherton et al., 2001).

MATERIALS AND METHODS

Laboratory Animals

The total number of study animals is (60)
White New Zealand rabbit, and from males only,
their weights ranged between (1200-1500 grams)
and age between (10-12 months), the animals were
obtained from the animal house / College of
Veterinary Medicine / University Kufa, the study
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started from 07/15/2020 to 15/11/2020. The animals
were left in the animal house under standard
conditions of temperature (13 hours) during the day
and (11 hours) at night, and they were fed well
throughout the experiment.

Preparation of study materials
Preparation of omega-3

Omega-3 is available at a concentration of
(500 & 1000 mg / kg) in the form of gelatin
capsules, obtained from (Novartis Pharma) and
given to male rabbits by mouth depending on the
weight of the animal daily.(Murtadha M.Jawad AL-
khafaji Arshad Noory AL-Dujaily, 2014)

Preparation of cyclosporine drug

Cyclosporine is available at a concentration
of (25 mg/kg) in the form of gelatin capsules,
obtained from (T&D pharma Gmbh) and
administered to male rabbits by mouth depending
on the weight of the animal daily.

Animals Sacrificing

Male rabbits were dissected after anaesthesia
with ether on days (61,31,22) for groups orally
dosed for periods (60,30,21) days respectively.
After that, the ventral lumen was opened, organs
(liver and kidney) were removed and weighed with
a Sartorius sensitive scale the organs were placed in
(10%) formalin solution for fixation until tissue
sections were made, staining with eosin-
hematoxylin, and examining under a strong
compound microscope (10 X).

Blood Samples

Blood samples were taken by heart puncture
for both the control group and the dosed groups
using medical syringes with a capacity of (5 ml).
Then, it was centrifuged at a speed (3000 rpm) for a
period of (10 minutes), in order to separate the blood
serum from its other components. They underwent
direct chemical tests, which included: Estimating
total cholesterol, triglycerides, high-density
lipoprotein concentration (HDL), and low-density
lipoproteins in serum (LDL).

Biochemical parameters
Measurement

Estimation of Total serum cholesterol,
Triglycerides, high density lipoproteins (HDL) in
Serum Archives by the enzymatic method described
by Siedel et al. 1981 was used to estimate total
serum cholesterol. The optical absorbance was read
at a wavelength of (500) nanometers.

Copyright © The Author(s)
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Calculation of low-density lipoproteins

The equation described by Wilson (1998) was used
to calculate low-density lipoproteins, and this
equation is:

LDL. Cholestrol (mg/dl)
= T. Cholestrol — [(TG/5 + HDL]

Statistical Analyses

The statistical analysis was done using the
statistical program (SPSS) and the (T-test) and the
least significant difference (L.S.D) with a
probability level less than (0.05) to determine the
level of significance (George, et al., 2003).

RESULTS

The effect of cyclosporine dose (25 mg / kg) in
rabbits for different periods of time on Total
cholesterol and triglycerides (TG).

The dosing duration (60 days) showed the
highest significant effect (P <0.05) on total

cholesterol and Triglycerides concentrations in
white rabbits compared with the two periods (30,21
days), respectively.

Low-density lipoproteins (LDL) and high-
density lipoproteins (HDL).

The results of Table (1) indicate a significant
increase (P <0.05) in the concentration of low-
density  lipoproteins  (LDL) for  rabbits
administration with the drug cyclosporine at a
concentration of (25 mg/kg) and for periods of time
(60,30,32 days), as it reached ( 283.00), (287.50),
(288.75) mg/dl, respectively, compared with the
control group (204.50) mg/dl.

It is also evident from the same table that
there is a significant decrease (P <0.05) in the
concentration of HDL high-density lipoproteins,
reaching (24.60), (23.05), (22.73) mg / dl for
periods of (60,30,32 days), respectively, compared
to with a control group (79.13) mg / dl.

The results of the table depict the highest
significant effect (P <0.05) for lipoproteins, which
was in the duration (60 days) compared to the two
periods (30.21 days), respectively.

Table (1) the effect of cyclosporine dosing at a concentration (25 mg / kg) in white rabbits and for
different periods of time on total Cholesterol and triglyceride concentrations (TG) compared to the
control group.

Parameters T. Cholesterol mg/dl TG mg/dl
21day 277.45% 117.88*
cyclosporine (25 mg / kg) 30day 332.08* 124.75%*
60day 344.25%* 127.75%*
Control 238.20 64.84
L.S.D. (0.05) 7.519 6.118

* Significant difference with control group below likelihood level (P <0.05). ** Significant difference between doses.

Table (2) The effect of cyclosporine drug dosing at a concentration (25 mg / kg) in white rabbits for
different periods of time on the concentration of low-density lipoproteins (LDL) and high-density
(HDL) compared to the control group.

Parameters HDL mg/dl LDL mg/dl
21day 283.00* 22.73%
cyclosporine (25 mg / kg) 30day 287.50* 23.05%*
60day 288.75%* 24.60%**
Control 79.13 204.50
L.S.D. (0.05) 4.658 2.614

* Significant difference with control group below likelihood level (P <0.05). ** Significant difference between doses.

The effect of dosing the egg rabbit drug
cyclosporine at a concentration of (25 mg / kg) in
interaction with my concentration (500 and 1000
mg / kg) of omega-3 compared to the drug group
only.

Copyright © The Author(s)

Total  cholesterol
triglycerides (TG).

Table (4-9) data indicate a significant
decrease (P <0.05) in the concentration of total
cholesterol (Total.cholesterol) and triglycerides
(Triglycerides), reaching (153.50), (50.83) mg / dl,

(T.cholesterol) and
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overlapping the concentration of (500 mg / kg).) For
omega-3, (151.63), (44.80) mg / dl, in interfering
with the concentration of (1000 mg / kg) for omega-
3, respectively, compared with the drug group only
(315.25), (97.38) mg / dl, respectively.

The interaction between cyclosporine at a
concentration (25 mg/kg) and a concentration (1000
mg/kg) of omega-3 showed the highest significant
effect (P <0.05) on the above lipid content
compared to the interaction with a concentration
(500 mg/kg) for omega-3.

Low-density lipoproteins (LDL) and high-
density lipoproteins (HDL).

We conclude from Table (3) that there was a
significant decrease (P <0.05) in the concentration
of low-density lipoproteins (LDL) after the
intervention with a concentration of (500 & 1000

mg / kg) of omega-3 with the drug cyclosporine (25
mg / kg), reaching (162.02) , (136.82) mg / dl,
respectively, compared with the drug only (288.00)
mg / dl group.

From the same table, we note the absence of
a significant difference (P <0.05) with respect to the
concentration of high-density lipoproteins (HDL)
after the intervention between the drug cyclosporine
with a concentration (25 mg / kg) and my
concentration (500 & 1000 mg / kg) for omega-3.

The white rabbit group showed the highest
significant effect (P <0.05) in the concentration of
low-density lipoproteins (LDL) with the interaction
of the drug cyclosporine with a concentration (25
mg/kg) and a concentration (1000 mg/kg) for
omega-3 compared with the interaction with the
concentration (500 mg/kg) for omega-3.

Table (3) the effect of dosing of cyclosporine drug at concentration (25 mg / kg) in interaction with my
concentration (500 & 1000 mg / kg) of omega-3 in total cholesterol (T.cholesterol) and triglycerides
(TG) compared to the drug group only.

Parameters T. Cholesterol mg/dl TG mg/dl
Cyclosporine (25 mg/kg) 315.25 97.38
Cyclosporine (25 mg/kg)+ omega-3 (21 day) 153.50% 50.83*
Cyclosporine (25 mg/kg)+ omega-3 (30 day) 151.63%%* 44.80**
L.S.D. (0.05) 10.325 5.918

* A significant difference with the drug group only. ** Significant difference between the two concentrations of Omega-

3 (500 & 1000 mg / kg)

Table (4) the effect of dosing of cyclosporine drug at a concentration of (25 mg / kg) in interaction with
my concentration (500 & 1000 mg / kg) of omega-3 compared to the drug group only in the
concentration of low-density (LDL) and high-density (HDL) proteins

Parameters LDL mg/dl HDL mg/dl
Cyclosporine (25 mg/kg) 288.00%* 23.00
Cyclosporine (25 mg/kg)+ omega-3 (21 day) 162.02%* 23.48
Cyclosporine (25 mg/kg)+ omega-3 (30 day) 136.82%* 24.40
L.S.D. (0.05) 19.157 N.S

. * A significant difference with the drug group only.

** Significant difference between the two concentrations of Omega-3 (500 & 1000 mg / kg).

N.S lack of any moral difference.

The effect of durations on dosing of rabbits.
The interaction between cyclosporine and
omega-3 drugs compared to drug group only.

Total cholesterol (T.cholesterol) and
triglycerides (TG).

The results indicated in Table (4-11) show a
significant decrease (P <0.05) in the concentration
of total cholesterol and triglycerides, reaching
(210.3), (97.7) for the period (21 days) mg / dl. And
(199.7), (82.8) mg / dl for the period (30 days) and
(195.1), (77.0) mg / dl for the period (60 days),
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respectively, compared with the drug group only for
the periods (60,30,21 days) (277.4) ), (331.9),
(3443) mg / dl for total cholesterol
(Total.cholesterol) and (118.1), (124.8), (127.8) mg
/ dl for Triglycerides respectively.

The interaction between cyclosporine and
omega-3 drugs for a period of (60 days) showed a
significantly higher effect (P <0.05) in the
concentration  of  both  total  cholesterol
(Total.cholesterol) and triglycerides compared with
the two periods (30.21 days), respectively.
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Low-density proteins (LDL) and high-
density lipoproteins (HDL).

Table (4-12) shows that there was a
significant decrease (P <0.05) in the concentration
of low-density lipoproteins (LDL) after the
intervention and for (60,30,32 days) periods of
(122.3), (108.1), (100.6) mg/dl. Respectively,
compared with the drug group only (277.5), (344.6),
(344.3) mg/dl, and for the periods (60,30,32 days)
for the same periods.

Also, from the table, it is evident that there

were no significant differences (P <0.05) in the
concentration of high-density lipoproteins (HDL)
after the intervention and for all periods compared
to the drug group only.
The interaction between cyclosporine and omega-3
drugs for a period of (60 days) showed a
significantly higher effect (P <0.05) on the
concentration of low lipoproteins (LDL) compared
to the two periods (30, 21 days), respectively.

Table (5): The effect of duration (60,30,21 days) on dosing of the rabbit. The interaction between
cyclosporine and omega-3 drugs compared with drug group only and for the same duration in total
cholesterol concentration (T.cholesterol) and triglycerides (TG).

Parameters T. Cholesterol mg/dl TG mg/dl
Cyclosporine (21 day) 277.4 118.1
Cyclosporine+omega-3 (21 day) 210.3* 97.7*
Cyclosporine (30 day) 331.9 124.8
Cyclosporine+omega-3 (30 day) 199.7* 82.8%*
Cyclosporine (60 day) 344.3 127.8
Cyclosporine+omega-3 (60 day) 195.1%%* 77.0%*
L.S.D. (0.05) 15.994 8.924

* A significant difference with the drug group only.

** Significant difference between the two concentrations of Omega-3 (500 & 1000 mg / kg).

Table (6) the effect of durations (60,30,21 days) on dosing of rabbits. The interaction between
cyclosporine and omega-3 drugs compared with the drug group only and for the same durations in the
concentration of high-density lipoproteins (HDL) and low-density lipoprotein (LDL).

Parameters LDL mg/dl HDL mg/dl
Cyclosporine (21 day) 277.5 219
Cyclosporine+omega-3 (21 day) 122.3* 23.5
Cyclosporine (30 day) 344.6 22.8
Cyclosporine+omega-3 (30 day) 108.1* 22.7
Cyclosporine (60 day) 3443 233
Cyclosporine+omega-3 (60 day) 127.6** 24.4
L.S.D. (0.05) 21.594 N.S

* A significant difference with the drug group only. ** Significant difference between the two concentrations of Omega-

3 (500 & 1000 mg / kg). N.S lack of any moral difference.

The effect of interaction between dosing of
cyclosporine drug with concentration (25 mg/kg)
and concentration (500 and 1000 mg/kg) of omega-
3 in white rabbits for different periods of time
compared to the drug group only.

Total cholesterol (T. cholesterol) and
triglycerides (TG).

Figure (1), (2) shows a significant decrease (P
<0.05) in the concentration of total cholesterol
(Total.cholesterol) and triglycerides after the
intervention. 500 & 1000 mg/kg) for omega-3 and
for all periods of time (60,30,21 days) compared to
the drug group only.

Copyright © The Author(s)

The interaction with the concentration (1000
mg/kg) of omega-3 and for the period (60 days)
showed the highest significant effect (P <0.05) on
the concentration  of  total  cholesterol
(Total.cholesterol) and triglycerides compared with
the two periods (30.21 days), respectively.

Low-density lipoproteins (LDL) and high-
density lipoproteins (HDL).

Figure (3) underline a significant decrease (P
<0.05) in the concentration of low-density
lipoproteins (LDL) after the interaction between
cyclosporine and omega-3 at a concentration of
(500 & 1000 mg/kg) for all periods of time
(60,30,21 days). Compared with the group of drugs
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only. while The HDL concentration was not highest significant effect (P <0.05) on the
affected by the interference. concentration of low-density lipoproteins (LDL)
The interaction with a concentration (1000 mg/kg) compared to the two periods (30.21 days),
of omega-3 and for a period of (60 days) showed the respectively.

400
350
300
250
200
150
100

50

con. of Total cholesterol (mg/dl)

H cyclosporine(25mg/kg) ® cyclosporine+tomega-3(500mg/kg) ™ cyclosporine+tomega-3(1000mg/kg)

21 DAY 30 DAY 60 DAY
PERIOD (DAYS)

Figure (1) The effect of the interaction between dosing of cyclosporine at a concentration (25 mg / kg) and a
concentration (500 and 1000 mg / kg) for omega-3 in egg rabbits and for periods of time (60,30,21 days) on
the total cholesterol concentration (T.cholesterol). A group compared to the drug group only.

con. of TG (mg/dl)

H cyclosporine(25mg/kg) ® cyclosporine+omega-3(500mg/kg) = cyclosporine+omega-3(1000mg/kg)

21 DAY 30 DAY 60 DAY
PERIOD (DAYS)

Figure (2) The effect of the interaction between dosing of cyclosporine drug with a concentration (25
mg / kg) and a concentration (500 and 1000 mg / kg) for omega-3 in white rabbits and for different periods of
time (60,30,21 days) in the concentration and triglycerides (TG) Compared with the drug group only.
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H cyclosporine(25mg/kg) m cyclosporine+omega-3(500mg/kg) m cyclosporine+omega-3(1000mg/kg)

con. of LDL (mg/dl)

21 DAY

30 DAY
PERIOD (DAYS)

60 DAY

Figure (3) The effect of the interaction between dosing of cyclosporine at a concentration (25 mg/kg) and a
concentration (500 and 1000 mg/kg) for omega-3 in white rabbits and for time periods (60,30,21 days) on the
concentration of low-density lipoproteins (LDL) Compared with a group of drugs only.

DISCUSSION:

Changes in total cholesterol and triglycerides
levels before and after interactions of cyclosporine
with omega-3

The current study found a significant increase in
the concentration of total cholesterol and
triglycerides after treatment with cyclosporine.
Many studies found that cyclosporine has a role in
increasing the concentration of
hypercholesterolemia, which is often associated
with a decrease in the level of Lipoprotein A
(Markell & Freidmman, 1989; Holt, 2002;
Suleiman etal). , 2009)

Some research has reported that increased
cholesterol concentration in kidney transplant
patients after treatment with cyclosporine is one of
the causes leading to atheroseclerosis and often
leads to coronary heart diseases (Kobayashi et al,
1983; John etal, 2000).

Increased cholesterol may be associated with
activation of the enzyme Lecithin-cholesterolacyl
transferase, which increases inhibition of
cholesterol esterification and transfer to the liver
and increases its concentration in the blood serum
after treatment with cyclosporine (Ballantyn etal,
1989; Moulin etal, 1992).

Edwards et al (2005) study showed that the cause
of high cholesterol after treatment with

Copyright © The Author(s)

cyclosporine is a decrease in its excretion from
biliary excretion.

Other studies have shown that treatment with
cyclosporine leads to an increase in the
concentration of triglycerides, which is always
associated with a decrease in the concentration of
HDL / TG, which increases the risk of
atherosclerosis (Lukas etal, 1995; Kuster etal,
2004).

The current study found a significant decrease in
the total cholesterol and triglyceride concentrations
after the omega-3 intervention.

Research has been directed on the use of foods
rich in omega-3 because of its association with
reducing the risk of cardiovascular disease.
Important compounds of omega-3s are the
compounds  Docosahexanoic ~ (DHA) and
Eicosapentaenoic (EPA), which have been
considered biomarkers associated with the
reduction of cardiovascular disease (Moyad, 2005),
Harris and Vouschacky, 2004).

Gebauer etal (2006) stated that eating a meal
(500 mg) of EPA and DHA per day is very
important in reducing the incidence of
atherosclerosis.

A recent study showed that consuming (700 mg)
per day of omega-3 gives protection from
atherosclerosis because of its relationship with low
levels of triglycerides (Mozaffarian, 2007).
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Martin  (2003) indicated that the world
population groups who eat sea foods have lower
incidence of cardiovascular disease. Reports of the
World Health Organization WHO (1995) indicated
that the death rate among these people is at lower
rates compared to others.

The effect of fish oil and omega-3s known as the
hypolipidemic effect has great benefit in reducing
total cholesterol and triglycerides by reducing the
prevention of the release of high-density
lipoproteins from the liver or converting
carbohydrates into triglycerides and increasing
cholesterol excretion through the bile (Mori etal,
2000; Ilamura etal, 2003; Guillote etal, 2010).

The role of omega-3s may also be by increasing
the effectiveness of the enzyme lecithin
cholesterolacyl transferas.

Changes in the concentration of high and low-
density lipoproteins before and after the
intervention of cyclosporine and omega-3.

The results of the current study indicated a
significant increase in the concentration of low-
density lipoproteins and a decrease in high-density
lipoproteins after treatment with cyclosporine.

Cyclosporine may increase the oxidation of low-
density lipoproteins by increasing their leaching
from the arterial walls and their oxidation by
combinations of oxygen into oxidized low-density
lipoproteins (LDL), which increase the risk of
atherosclerosis by increasing the activity of
endothelial cells and liberating phospholipids. And
thrombus formation (Brown et at. 1993; Edward et
al, 2005).

The increase in the concentration of low-density
lipoproteins may be associated with the increase in
the concentration of cholesterol, and this is what
was observed in the current study, as the increase in
low-density lipoproteins, which is also called
malignancy, is because they transport cholesterol
into the bloodstream (Vathsala et al, 1980).

Studies have found that increasing the
accumulation of cyclosporine administration,
especially in kidney transplant patients for several
months, may increase the concentration of low-
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