Egyption

Journal

AIN SHAMS UNIVERSITY

For Specialized Studies

Quarterly Published by Faculty of Specific Education, Ain Shams University

o sy i St aandd |
Board Chairman
Prof. Osama EI Sayed
Vice Board Chairman
Prof . Dalia Hussein Fahmy
Editor in Chief
Dr. Eman Sayed Ali
Editorial Board
Prof. Mahmoud Ismail
Prof. Ajaj Selim
Prof. Mohammed Farag
Prof. Mohammed Al-Alali
Prof. Mohammed Al-Duwaihi
Technical Editor
Dr. Ahmed M. Nageib
Editorial Secretary
Laila Ashraf
Usama Edward
Zeinab Wael
Mohammed Abd El-Salam

Correspondence:
Editor in Chief
365 Ramses St- Ain Shams University,
Faculty of Specific Education
Tel: 02/26844594

Web Site :

https://ejos.journals.ekb.eg
Email :

egyjournal@sedu.asu.edu.eg

ISBN : 1687 - 6164
ISNN : 4353 - 2682

Evaluation (July 2024) : (7) Point
Arcif Analytics (Oct 2024) : (0.4167)
VOL (13) N (47) P (4)
July 2025

Advisory Committee

Prof. Ibrahim Nassar gy
Professor of synthetic organic chemistry
Faculty of Specific Education- Ain Shams University

Prof. Osama EI Sayed gy
Professor of Nutrition & Dean of
Faculty of Specific Education- Ain Shams University

Prof. Etidal Hamdan (kuwait
Professor of Music & Head of the Music Department
The Higher Institute of Musical Arts — Kuwait

Prof. EI-Sayed Bahnasy &gy
Professor of Mass Communication
Faculty of Arts - Ain Shams University

Prof. Badr Al-Saleh «sa)

Professor of Educational Technology
College of Education- King Saud University

Prof. Ramy Haddad (ordan)
Professor of Music Education & Dean of the
College of Art and Design — University of Jordan
Prof. Rashid Al-Baghili uwait

Professor of Music & Dean of
The Higher Institute of Musical Arts — Kuwait

Prof. Sami Taya oypt)
Professor of Mass Communication
Faculty of Mass Communication - Cairo University

Prof. Suzan Al Qalini E&gypy

Professor of Mass Communication
Faculty of Arts - Ain Shams University
Prof. Abdul Rahman Al-Shaer
(KSA)

Professor of Educational and Communication
Technology Naif University

Prof. Abdul Rahman Ghaleb wag

Professor of Curriculum and Instruction — Teaching
Technologies — United Arab Emirates University

Prof. Omar Ageel s»)
Professor of Special Education & Dean of
Community Service — College of Education
King Khaild University
Prof. Nasser Al- Buraq (sa)
Professor of Media & Head od the Media Department
at King Saud University
Prof. Nasser Baden (i)
Professor of Dramatic Music Techniques — College of
Fine Arts — University of Basra
Prof. Carolin Wilson (canada)
Instructor at the Ontario institute for studies in
education (OISE) at the university of Toronto and
consultant to UNESCO
Prof. Nicos Souleles reece)

Multimedia and graphic arts, faculty member, Cyprus,
university technology



https://ejos.journals.ekb.eg/
mailto:egyjournal@sedu.asu.edu.eg

A
Misus

janagement information Systems
& Decsion Support System

GIBE 4 [N SN fnd 4 o i gl ;

T 04 2004358 10076164  wluppwgetds  lasulelddipddd e Muidsopinay

Analytics

= > Arab Citation & Impact Factor =il &1=3pall Gllasiiwilg pilil Jolen A rCif —
- Arab Online Database arndpl aupell alilull dacld T

e-MAREFA
2024/10/20 7))
L24/0228 ARCIF :a3)
arinall Laadiall cluball Ljaal) Aaall s Gy .o L5 Balaw
ran BAW) Aaegil) Al AS uad (e dnala
ceedayg Al 4a3
dalal) (gginally 2 U "Ajns’ iy 5308 Syalie aal (ARCIF — Ciangyl) el Lalal) cBlaall dunajal) Slalgatiatlly o3 Jalaa s
12024 plall cilaall ki) (goind) a0 (3l 5 sl Sl
i B pae BAWE sl Ll LS (uad (e draly o 5plall Lawadiall cluball Ljaad) sl o Kdle)y (g Ly
sl S el ada e g S chliaa (32) Wase aly ally Bl el g Ll "ATCH Cial’ Jalaa 3] yulea Gifa3
[http://e-marefa.net/arcif/criteria : Jui Ll )

(0.4167) 2024 ad (Silad plad)* AFCHf Chsnaf Jalan S

O lell e ¢ (aesll 25l a5 (@3) &l s el (gl o (127) cdlaal) 33 Maa) (o Dugasil) pslall (anadl i oSilas ciida LS
-(0.649) (IS Gawdil 13g] "Cia)l' Jalea bauigia
) pSlad A0l daall B 5LaY) SISy elaal) Jualsi) allsa o 5 (g Y (SaBge e clse daill o3 e (DleY! (SiSals
aSalaa aldl) "ArCHf Ciaw ) Jalas
< CsSia e Jealsill ¢ Gl " Jalee 3 oSalaty Lals Zg 5 Auasy 5alg o Jpemnll oSt Jla g clalia
ol alaaN) (3l J s |shndy
DAY el s
LA Jalaa 8ala Gty

"Arcif cas)) ”

< +962 6 5548228 -9 E info@e-marefa.net Amman - Jordan
F +96265519107 == www.e-marefa.net 2351 Amman, 11953 Jordan



AAY

Yol

YY.Y

Y4y

YYo)

daad) il giaa

O AN el o) BY JAnS Al el LS o

JEJ:\..MS]\ BN
el i 2 gdaa Jil g /a,)
;uuadaaagihk=¢huﬁ/a\
5 Maall ae daaa ¢ /8
93 G Cighua LSiiga /)
Gl g9 (Al / dpagaaal) daad )l 4000 4 (5 gle
s aalail) L o S5 Clianine aslie daii b L il 5 48 )
pdxdll L ) iS5 Ol
L) Baad) 2o da g8 /0
delan) ()l daaa iy j /2.0,
el ) ) dada (a2
Sl ) 8 Aadl Aran /)
A ) alad Ly (Auadi - ase) acdll laai G Jeladl)
Glaglaall jaead Glgliny G Gl e LB 4S5
& LI 5 daapall Ol len Apati B o il 5 (Gaae-adan)
AUl Als yall O L..SJ rdaﬂ\
s sa A 2l daaa /|
dada jiic daaa /2
dana daaf a3 gana /)
il doa L0 wM\MﬁM@@).ﬁ@b})ﬁ\
; Adobe Illustrator s siwl) csal aladiuly
daaj cuad e /2,
S Glasles 3 ) geaaia /3,
A e A (il /)
Alall Genill € adiie G ARl dle ) 53 gad &5 jlaa Al
LiBle 5 s 3Sall ole (samuy (s 3Spall Sy bl
=l La
(3alall g&H 3 gana slaal /3,
ol (Jdgia a) ) &b ja /2,
dena el 38 Juasd Juni /2.0
CSan gl daa (B guad oy /)

[ﬂ/\o]



dad) il giaa Al
A S Al A Ao gy
Antimicrobial and antioxidant activity effect of
ginger and marjoram on chicken burger
Prof. Mona Samy Halaby
Prof. Abd EI-Aziz Nadir Shehata
Dr. Fatma Mohamed Abd Allah
Eman Ramadan Mostafa
Evaluation of the antimicrobial and antioxidant
activity effect of sumac and thyme on beef
burger

127

Prof. Mona Samy Halaby 153
Prof. Abd EI-Aziz Nadir Shehata
Dr. Fatma Mohamed Abd Allah
Eman Ramadan Mostafa
The Effect of Nutrition Education Program on
the Nutrition Status of Bariatric Surgery Patients
Prof. Mona Samy Halaby
Prof. Eman Mokbl Ghalab
Prof. Doaa Zakaria Zaky
Sara Salah Youssef Mohamed
The Effect of Fish Oil Enriched with Omegas on
Cardiovascular Diseases in Experimental Rats
Prof. Usama El-Saied Mostafa
Prof. Walaa Ibrahim Mohamed
Dr. Hala Rashed Ataya
Maha Ashraf El-Sayed Abdullatif
Using of Ajwain (Tracyspermum ammi L.) and
Its Extracts in Prevention of Hepato-Renal
Toxicity in Experimental Rats
Prof. Eveleen Said Abdalla 217
Prof. Aymen Fathy Khalil
Prof. Eshak Mourad El-Hadidy
Manal Milad Abd EIl Shaheed

[anv]

177

193



The Effect of Fish Oil Enriched
with Omegas on
Cardiovascular Diseases In
Experimental Rats

Prof. Usama El-Saied Mostafa

Prof. Walaa Ibrahim Mohamed ®

Dr. Hala Rashed Ataya )

Maha Ashraf El-Sayed Adbullatif )

(1) Professor of Nutrition and Food Science, Home Economics
Dept, Faculty of Specific Education, Ain Shamis University.

(2) Professor of Nutrition and Food Science, Home Economics
Dept, Faculty of Specific Education, Ain Shamis University.

(3) Lecture of Nutrition and Food Science, Home Economics
Dept, Faculty of Specific Education, Ain Shamis University

(4) Researcher in Home Economics Dept, Faculty of Specific
Education, Ain Shamis University



The Effect of Fish Oil Enriched With Omegas on ... http://ejos.journals.ekb.eq

The Effect of Fish Oil Enriched with Omegas on
Cardiovascular Diseases in Experimental Rats

Prof. Usama El-Saied Mostafa
Prof. Walaa Ibrahim Mohamed
Dr. Hala Rashed Ataya
Maha Ashraf El-Sayed Abdullatif

Abstract

The current study aims to find out the effect of fish oil with different types of
omegas on male mice with heart disease, The results showed that there is a
noticeable change in body weight for the groups treated with omega in the
mice, and that treatment with omega increases the percentage of total change
in body weight in the mice. All the results of mice with heart disease that
were treated with different types of omegas proved to have an almost similar
number of red blood cells. The results showed that the group treated with
omega 3, followed by the group treated with a mixture of omegas, had the
best results for total cholesterol. The results also showed that the groups
treated with a mixture of different types of omegas were the ones who
achieved the best results for all indicators of kidney function.

Keywords: Omega, Fish Oil, Heart Disease, Lipid profile , Cardio vacuolar
disease , rats
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Introduction

Heart and blood vessel diseases, also known as
cardiovascular diseases, are a leading cause of death worldwide.
These diseases include conditions such as coronary artery disease,
heart failure, stroke, and peripheral artery disease. They are
characterized by the narrowing or blockage of blood vessels,
which can lead to reduced blood flow and oxygen supply to the
heart and other organs (Caldwell et al., 2018).

The significance of studying the impact of different types
of omega fish oil on heart and blood vessel diseases lies in the
potential to identify the most effective and beneficial form of
omega fish oil for preventing and managing these conditions.
While, omega-3 fatty acids are the main components of omega
fish oil, the ratio of eicosatetraenoic acid (EPA) to
docosahexaenoic acid (DHA) and the presence of other bioactive
compounds can vary among different types of fish oil
supplements Omega-3 is a type of polyunsaturated fatty acid that
is essential for the proper functioning of the human body. It is
considered an essential fatty acid because our bodies cannot
produce it on their own, so we must obtain it from our diet.
Omega-3 fatty acids play a crucial role in maintaining overall
health and well-being (Calder, 2020).

Polyunsaturated fatty acids (PUFAs) may regulate the
antioxidant signaling pathway and modulate inflammatory
processes. They also influence hepatic lipid metabolism and
physiological responses of other organs, including the heart.
Longitudinal prospective cohort studies demonstrate that there is
an association between moderate intake of the omega-6 PUFA
linoleic acid and lower risk of cardiovascular diseases (CVDs),
most likely because of lower blood cholesterol concentration.
studies (Yayasan, 2022) show that higher intakes of omega-6
PUFAs, especially eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA), are associated with a lower
incidence of chronic diseases characterized by elevated
inflammation, including CVDs.
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Omega-9 fatty acids represent one of the main mono-
unsaturated fatty acids (MUFA) found in plant and animal
sources. MUFA represents a healthier alternative to saturated
animal fats and has several health benefits, including anti-
inflammatory and anti-cancer characters (Mozaffarian, 2016).

Accordingly, this study aimed to investigate the effect of
fish oil enriched with different forms of Omegas on
cardiovascular diseases in experimental rats.

Key words:

Omega, fish oil, heart disease, lipid profile, cardio vacuolar
disease, rats.

Materials:

- Fish oil (about 55 g were obtained from SEDICO
Pharmaceutical Company on the 6"of October City, Giza) in
March 2022.

-Omega of all kinds 3, 6, 9 (about 100 capsules of each
type were obtained from a pharmacy for food supplements on the
6™ of October City, Giza) in March 2022.

Casein, Cellulose, Fructose, Cholesterol powder, Bile salts
and choline chloride were purchases from Middle East Chemical
Company in Kasur Al-Any.

-Sunflower oil and Coconut oil were obtained from the
local market.

- Mixture of minerals and Vitamin mixture was obtained
from a veterinary pharmacy in Giza.

- Albino male mice were purchased from the Agricultural
Research institute in Giza.

All the previous material and chemical were purchased
during October 2022.
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Methods:
Basel Diet

The basal diet (AIN-93) was prepared according to (Reeves
et al., 1993).

Hyperlipidemic diet:

Hyperlipidemic diet was prepared according to Kawasaki
(2009).

Duration, time, and place of conducting the experiment:

The experiment was conducted for two months in January
and February 2023 at the Agricultural Research Center in Giza.

Biological Study( Animal treatments and grouping) :

Thirty-six Male rat (Albino) weighting 160 = 10g were
used. Rats were housed in well Ventilated cages and under
appropriate sanitary conditions well aerated room with alternating
Light and Dark cycles of 12 h each and at room Temperature of
25 °C.

Rats were divided into two main groups as follows:

The first main group (n=6 rats) was fed on the basal diet
only as a control negative group (Control - (healthy group)

The second main group (n=30 rats) was induced to
hyperlipidemia for two weeks and divided into five subgroups
(n=6 rats for each group)

They were fed for two weeks with a DS diet Consisting of
(Modification basal diet by added cholesterol powder and Bile
salts 1 and 1.5%, respectively to induce rats with hyperlipidemia).

Second main groups were divided as follows:

-Sup groupl: negative control group (6 rats) were fed on
dyslipidemic and steatohepatitis inducer diet (DS) Diet without
any treatment (control positive (Control +).
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- Sup group 2: (6 rats) were fed on DS Diet supported with
50 ml fish oil +150 ml omega 3.

- Sup group 3: (6 rats) were fed on DS Diet supported with
50 ml fish oil +150 ml omega 6.

- Sup group 4: (6 rats) were fed on DS Diet supported with
50 ml fish oil + 150ml omega 9.

- Sup group 5: (6 rats) were fed on DS Diet supported with
50 ml fish oil and mixture of different omega forms (50 ml
omega3 +50 ml omega 6 +50ml omega 9).

Each rat was weighed at the beginning of the experiment.
At the end of each week, rats have been weighed until the end of
the experiment. Moreover, the weight and amount of food
consumed by experiential rats for each group was recorded.

At the end of the experiment rats were fasted overnight
and anesthetized with diethyl ether. At the end of each
experiment, rats were fasted overnight and anesthetized. Blood
samples were collected from the retro-orbital plexus from all
animals of each group into clean, dry and labeled tube. The tubes
contained heparin (10.01U/ml) as anticoagulant. Blood was
centrifuged to separated plasma which was tightly kept in sealed
aliquot tubes at -20°C until biochemical assays According to
Foster and Dumns, (1973).

Biological Evaluation:

Feed intake (FI) feed efficiency ratio (FER) and Body
Weight Gain percent (BWG%) were determined according to
Bakr and Header (2014).

BWG% and FER were calculated according to the
following equation:

BWG%-= Final body weight (g) — Initial body weight Y100

Initial body weight
FER = Body weight gain (g) \ Feed intake (g)
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Biochemical analysis of serum:

The Following determinations were carried out for serum
samples:

lipide profile:
Determination of lipid profile

Determination of serum Cholesterol, triglycerides, HDL
and VLDL, LDL were examined by bioassay systems, as
described by Zollner (1962), Takahashi (2016)

Determination of cardiovascular disease (CVD)risk
factor:

It was determined according to the method of lvanova
(2017).

Using the following formula:
CVD risk = total cholesterol

HDL

Calculation of the atherogenic Index (Al) risk factor:
It was calculated according to Ivanova (2017).

As follow:
Al (mg\dl) =

LDL-c + VLDL-c

HDL
Determination of liver function:

Determination of Alanine aminotransferase (ALT and
AST):

Determination of serum alanine amino transferase (ALT
and AST) were measured according to the method described by
Henry et al., (1960).

Determination of kidney functions:

Uric acid was determind according to the colorimetric
method described by Vassault et al (1986). Moreover, Creatinine
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and urea nitrogen were determined according to method described
by Chaney et al (1962).

Result and discussion:

Table (1): Effect of fish oil Enriched with different omega
forms on Body weight, BWG%, Fl and FER for rats suffering
from cardiovascular diseases

Initial body Final Feed BWG FER
weight(g) Weight(g) Intake (g) % %

Control(-Ve) 201.0%+6.2 259.29+4.3 19.5942.1 28.95°¢ 1.48°
Control(+Ve) 208.3%+8.4 312.0%+9.4 24.3*+1.9 49.782 2.04%

Groups

Omega 3 210.6%+5.6 268.6°+7.8 20.8°+0.8 27.54¢ 1.324
Omega 6 206.8%+7.7 281.4+6.2 22.8°+0.4 36.07° 1.58°
Omega 9 203.5%+5.9 278.2°+8.2 22.3°+0.9 36.70° 1.64°

Omega 3.6.9 209.1°+9.6 265.2°+5.3 20.7°¢1.2 26.824 1.294

BWG% means Body weight percentage. FER means Fed affiance percentage.

o Values denoted arithmetic means + standard deviation of the mean.
o Colum with different letter means that there were statistically significant different at
(P<0.05).

Bodyweight, BWG%, FI and FER results were present in
table (1). The current results indicated that there were no
statistical differences between all investigated groups in initial
body weight, being approximately the same. It may be due to the
researcher adopting all group weight. The control positive group
tended to have the highest final body weight among all tested
groups. Even statistically significant differences were observed
between them. All treated groups have Body Weight lower than
control positive group and higher than control negative group. On
the other hand, the groups treated with omega 3 and with mixture
of omega 3, 6, 9 have the best results for Body Weight among all
treated groups. It should be noted that the body weight for those
two groups was still higher than the control negative group. Even
statistical differences were observed between them. The results of
BWG% and FER% showed that the control positive group was
better than the control negative group. It was also found that there
were statistical differences between some treated groups for
BWG% and FER%. The group suffering from CVD and treated
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with omega-3 had the nearest final body weight, BWG% and
FER% among all treated group. This result was in general within
with other study that confirmed that, the results of the current
study showed that the treatment with omega-3 increases the
percentage of the total body weight change in rats. (Teng et al.,
2020) demonstrated that specific dose of fish oil mitigates DOX-
induced cardiac malfunctions. The platelets number was
significantly increased in the DO intoxicated rats. Treating DOX-
injected rats with omega-3 led to a significant decrease in the total
count of platelets.

Table (2): Effect of fish oil enriched with different omega
forms on CBC (Hb — RBcS — WBCS) on rats suffering
from cardiovascular diseases

Parameter Hb RBcSx103 WBcSx103
Groups (9) (cmm) (cmm)
Control (-Ve) 13.6a+0.7 4.1a+£0.2 9.3a 0.6
Control (+Ve) 10.7¢+0.3 3.1c+0.1 7.1b+14
Omega 3 12.8b+0.4 3.9b+0.2 6.7c+1.1
Omega 6 12.3b+0.9 3.7b+£0.2 59c+0.7
Omega 9 12.1b+0.6 3.5b+0.3 6.0c+1.6
Omega 3.6.9 12.7b+0.6 3.8b+0.4 6.4c+1.2
Hb: Hemoglobin. RBcs: Red Blood Cell. WBCcS: White Blood Cell.

o Values denoted arithmetic means + standard deviation of the mean.
e Colum with different letter means that there were statistically significant different at
(P<0.05).

The CBC data for rats suffering from CVD and treated with
fish oil enriched with different omega forms (3, 6 and 9) were
illustrated in table (2). The results for Hb showed that the control
negative group was better than the control positive group. There
were statically significant differences at (P<0.05) that have been
detected between them. All CVD groups had close results for Hb.
Accordingly, no significant were detected. After being treated
with fish oil enriched with different omega forms or mixture of
them the Hb does not reach to control negative group.

RBC and WBCcS count for control negative group was
higher than control positive. After being treated, RBC was higher
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than control positive group but lower than control negative group.
It should be noted that all CVD rats treated with different omega
forms have approximately similar RBC count, so no significant
were detected at (P<0.05). Accordingly, all forms of omega and
their mixture had the same effect on blood picture.

The results of the current study showed that the total count
of WBCs and the differential counts were significantly increased
in the group of rats that injected with DOX when compared to the
control groups. Omega-3 treated group showed significant
decrease at (P<0.05).in the total count of WBCs and their
differential counts. Previous studies showed the ameliorative
effect of fish oil on the DOX induced toxicities (Barakat et al.,
2018); (Ahmed et al., 2021).

Table (3): The effect of fish oil enriched with different omega
forms on lipid profile (TC - TG-HDL - LDL - VLDL
(mg/dl) and LDL\HDL) for rats suffering from cardiovascular

diseases
Parameters TC TG HDL-c LDL-c VLDL-c La'gf !
Groups (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/d1)

Control (-Ve) 126.3e45.2 102.6e+2.3 53.1a+4.3 51.8e+5.6 20.5e+1.0 0.97d+1.30
Control (+Ve) 171.8a+7.1 153.8a+ 4.6 32.6ex1.7 | 103.9a+8.3 34.3ax1.4 3.18a +4.88
Omega 3 136.8cd+6.4 111.8cd+2.4 | 36.2d+2.2 69.7d+4.8 27.3cd+1.2 1.92b+2.18

Omega 6 153.1b+5.8 136.5b+3.6 | 45.1b+3.8 | 94.7bx7.3 30.6b+1.1 2.09b+1.92

Omega 9 145.6¢46.7 127.3c+3.2 40.3c+3.2 74.9c+6.7 29.1c+1.3 1.85c+2.09

Omega 3.6.9 131.6d+5.6 109.6d+2.6 | 35.1d+1.6 | 66.6d+4.1 26.3d+1.1 1.89¢c+2.56

o Values denoted arithmetic means + standard deviation of the mean.
e Colum with different letter means that there were statistically significant different at
(P<0.05).

The data of the effect of fish oil enriched with different
omega forms on lipid profile were present in table (3). The
current results indicated that the control positive group tended to
have the highest total cholesterol and triglyceride and VLDL
among all tested groups. Even, statistically significant differences
at (P<0.05). were observed between them. All treated groups had
total cholesterol lower than control positive group but still higher
than control negative group. On the other hand, the groups treated
with omega 3 and with mixture of different omega forms (3, 6
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and 9) had the best results for total cholesterol. It should be noted
that the total cholesterol for those two groups was still higher than
the control negative group. Even statistically significant at
(P<0.05) differences were observed between them. From the data
illustrated in table (3), appeared that groups suffering from CVD
and treated with omega 3 and groups treated with different omega
forms (3, 6 and 9) had total cholesterol approximately the same.
Similar result was detected for TG. This result was approximately
like reported in other study which confirmed that, studies have
shown that EPA can help to lower triglyceride levels in the blood,
which is important for reducing the risk of heart disease (Chen,
2022).

The previous result is in the line with Yayasan, 2022, who
demonstrate that study that appears Omega-3 fatty acids have
been shown to have a positive impact on cholesterol levels. They
can help increase levels of high-density lipoprotein (HDL)
cholesterol, also known as "good" cholesterol, while reducing
levels of low-density lipoprotein (LDL) cholesterol, or "bad"
cholesterol. This balance can help maintain healthy cholesterol
levels and reduce the risk of atherosclerosis Accordingly, it can
be said that omega 3 has the most potential effect for lowering
cholesterol and TG among other forms of omega.

Data in table (3) illustrated that HDL-c was much lower for
control positive group (suffering from CVD), as compared with
control negative group (health group). All treated groups tended
to have HDL-c higher than control positive group, but still lower
than control negative group. The best group of treatment group is
the group treated with omega 6, followed by groups treated with
omega 3 and group treaded with mixture of omega forms.

The results regarding LDL showed that the control positive
group was better than the control negative group. As for the
treated groups, it was noted that there were statistically significant
differences at (P<0.05) between them. but from the data
illustrated in table (3), appeared that groups suffering from CVD
and treated with omega 3 and groups treated with different omega
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forms (3, 6 and 9) had LDL-c approximately the same. There
were no statistically significant differences at (P<0.05) between
them. It should be noted that groups treated with omega 6 had
LDL-c one-third more than groups treated with omega 3 or
groups treated with mixture forms of omega. It means that omega
3 had the strongest effect for reducing LDL-c, as compared with
other omega forms.

The results for LDL\HDL were proven that. The control
positive group was approximately three times higher than the
control negative group. There were no statistically significant
differences between treated groups with omega 3 and omega 6.
Moreover, there were no statistically significant differences
between treated groups with omega 9 and mixture of omega
forms (3, 6 and 9).

From the above-mentioned data, it could be clear that, Fish
oil supported with different forms of omega have TG, TC lower
than untreated group. This result was completely agreed with the
other which reported that omega have also been found to improve
lipid profiles by lowering triglyceride levels and increasing high-
density lipoprotein (HDL) cholesterol levels (Gioxari, 2018).

The current result was completely agreed with other which
reported that, Omega fish oil has been shown to have a beneficial
effect on triglyceride levels omega-3 fatty acids have been found
to reduce triglyceride levels by decreasing the production of
triglycerides in the liver and increasing their clearance from the
bloodstream. They also improve insulin sensitivity, which can
help lower triglyceride levels in individuals with insulin
resistance (Yayasan, 2022).

In the present study, a significant increase in at (P<0.05)
serum total lipids, cholesterol, triglycerides, and LDL-c and a
significant decrease at (P<0.05). HDL-c of the rats treated with
lead acetate were estimated. HDL-c helps to scavenge cholesterol
from extrahepatic tissues and the decrease of HDL-c
concentration as in this study contributed to increasing cholesterol
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levels. There is evidence linking increased serum cholesterol and
LDL-c levels to a higher risk for developing coronary heart
diseases. with other research which indicated that, Studies
(Yayasan, 2022) have shown that omega-3 fatty acids can help
reduce the risk of heart disease. They have been found to lower
triglyceride levels, reduce blood pressure, and prevent the
formation of blood clots. These effects can significantly reduce
the risk of heart attacks and strokes.

The present results exhibited that there was a significant
decrease at (P<0.05) in serum total lipids, cholesterol,
triglycerides, and LDL-c and a significant increase at (P<0.05) of
HDL-c of the rats treated animals with Omega-3 in groups 2 and
3 compared to lead acetate treated group. DeSagana et al., (2014)
suggested that oxidative modification of low-density lipoproteins
(LDL-c) caused by reactive oxygen species results in the
formation of foam cells which is the initial lesion of
atherosclerosis. They also reported that LDL-c oxidation and
atherogenesis can be inhibited by nutritional antioxidants. There
Is also epidemiological evidence and interventional studies to
correlate higher levels of antioxidant-rich food uptake with lower
incidence of coronary heart disease.

This result was within with other research which indicated
that studies have shown that supplementation with omega fish oil
can lead to a favorable change in the ratio of LDL cholesterol to
HDL cholesterol, which is an important indicator of heart health.
In addition to reducing LDL cholesterol levels and increasing
HDL cholesterol levels, omega fish oil has been found to improve
the size and density of LDL particles. Smaller, denser LDL
particles are more likely to contribute to the development of
atherosclerosis, while larger, less dense particles are less harmful.
Omega-3 fatty acids have been shown to increase the proportion
of larger LDL particles, which may help reduce the risk of heart
disease (Caldwell KL et al., 2018).

The previous result is in line with (Caldwell KL et al.,
2018). study that appears Omega-6 fatty acids, particularly
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linoleic acid, have been associated with cardiovascular health
benefits. They help lower LDL (bad) cholesterol levels and
reduce the risk of heart disease. Omega-6 fatty acids also play a
role in maintaining healthy blood pressure levels and reducing
inflammation in the blood vessels, which can contribute to
improved cardiovascular health.

Table (4): The effect of fish oil Enriched with different omega
forms on kidney’s function for rats suffering from
cardiovascular diseases (mg/dl)

Parameters Urea Creatinine Uric acid
Groups (mg/dl) (mg/dl) (mg/dl)

Control (-Ve) 28.8d+ 2.2 0.77d+0.12 2.52d+0.26
Control (+Ve) 46.7ax 4.4 1.64a+0.21 5.61a+0.47
omega 3 30.2c+ 2.7 0.98 ¢+0.13 2.92b+0.60
omega 6 39.1b+ 3.1 1.35b+0.09 4.38b+0.56
Omega 9 34.8b+ 1.7 1.32b+0.16 4.13b+0.50
omega 3.6.9 29.8c+ 2.8 0.91¢c+0.18 2.80c+0.31

o Values denoted arithmetic means + standard deviation of the mean.
e Colum with different letter means that there were statistically significant different at
(P<0.05).

The results of the effect of fish oil enriched with different
omega forms on kidney functions were illustrated in table (4).
The current findings were regarding urea, creatinine and uric acid
in the control positive group being higher than the control
negative group. It was even noted that there was a statically
difference between them. It was clear that all treated groups were
going to be lower than control positive group for all tested kidney
function parameters. Groups that were treated with mixture of
omega forms (3,6 and9) tended to have the best results for all
examined kidney function parameters. In despite of, rats suffering
from CVD and treated with mixture of omega forms had the best
results for kidney functions but still not achieve for healthy group.
The data present in table (4) illustrated that groups treated with
omega 3 had urea nitrogen and creatinine much lower than
control positive group and close to reported for groups treated
with mixture of omega.
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All groups fed on diet enriched with fish oil plus different
omega forms had better kidney function, as compared with
control positive group. It may be due to fish-oil reduced cytokine
content and macrophage counts in kidney tissue following short-
term (i.e., 4 days), are consistent with data from in vitro studies
(Mistreat al., 2014); (Moreover Diaz Encarnacion et al., 2018)
reported that fish oil reduces macrophage infiltration and fibrosis
in kidney tissue from salt-sensitive rats with hypertension. In
addition, smaller doses of fish oil are also effective for reducing
inflammation and fibrosis in the kidney following ureteral
obstruction (REF).

The current result completely agrees with other studies
which reported that, fish oil is known for its anti-inflammatory
properties and has been shown to have a positive impact on heart
health. EPA helps to reduce the production of inflammatory
substances in the body, such as prostaglandins and leukotrienes,
which can contribute to the development of heart disease
(Gioxari, 2018).

Table (5): The effect of fish oil enriched with different omega
forms on lipid profile (Al- CVD) for rats suffering from
cardiovascular diseases

Parameters Al CVvD
Groups (mg/dl) (mg/dl)
Control(-Ve) 1.36 ¢ +1.53 2.37¢+1.20
Control(+Ve) 4.23a+5.70 5.26 a +4.27
Omega 3 2.67b+2.72 3.77b +£2.90
Omega 6 2.77b +2.21 3.39b +1.52
Omega 9 2.56 b +2.5 3.61b +2.09
Omega 3.6.9 2.64 b +3.25 3.74b +3.5

Al: Atherogenic Index CVD: Risk Factor
¢ Values denoted arithmetic means + standard deviation of the mean.
e Colum with different letter means that there were statistically significant different at
(P<0.05).

The Al and CVD count for control Positive group was
higher than control Negative. As for the treated group whether in
Al and CVD, there are no statistically significant differences
between them compared to the control groups. The current result
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was completely agreed with other study which reported that,
Longitudinal prospective cohort studies demonstrate that there is
an association between moderate intake of the omega-6 PUFA
linoleic acid and lower risk of cardiovascular diseases (CVDs),
most likely because of lower blood cholesterol concentration.
(Yayasan, 2022).

Cardiovascular diseases (CVD) and their complexity,
intimately linked to diet, are substantial public health issues.
Hepatic enzymes are liver function parameters, also referred to as
hepatic objects, and are groups of blood tests that provide
information about the state of a patient's liver. To investigate the
potential effects of a plant-based high-fiber enrichment diet on
improving hepatic enzymes in growing rat models to prevent and
manage CVD. The current investigation developed a fiber-
enriched diet and compared it with control, high-fat, and other
formulated diets on rat models (Ortega, 2019).

The current result completely agreed with other study
which reported that, High blood pressure is a major risk factor for
heart disease and stroke. Omega-3 fatty acids have been found to
help regulate blood pressure levels, particularly in individuals
with hypertension. They can help lower both systolic and diastolic
blood pressure, leading to improved cardiovascular health (Mori,
2018).

this result was within with another research (Bhatt et al.,
2019) which indicated that, by reducing the levels of these
inflammatory molecules, omega fish oil can help alleviate
inflammation in the blood vessels and prevent the damage
associated with chronic inflammation.

The previous result is in line with (Harris et al., 2021).
study that appears It is rich in omega-3 fatty acids, which are
essential nutrients that play a crucial role in maintaining heart and
blood vessel health.

The current result completely agreed with other study
which reported that, Numerous scientific studies have shown that
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omega-3 fatty acids can have a positive impact on various aspects
of cardiovascular health, including reducing the risk of heart
disease (Aglago et al.,2020).

This result was within which indicated that fish oil is
known for its anti-inflammatory properties and has been shown to
have a positive impact on heart health. EPA helps to reduce the
production of inflammatory substances in the body, such as
prostaglandins and leukotrienes, which can contribute to the
development of heart disease (Gioxari, 2018).

Conclusion:

In concision using sources rich on different forms of
omegas improve general health, specially, lipid profile, liver and
kidney functions. It should be noted that, all omega forms
specially, omega 3 had most powerful effect on health.
Accordingly, it recommended to use daily food rich in different
omega forms such as oily fish and flax seeds oil.
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