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IntroductIon 

Omega-3 polyunsaturated fatty acids (PUFA) are gain-
ing interest as dietary supplements for animal feeding 

because of their several roles and benefits in health promo-
tion and disease lessening (DiNicolantonio and O’Keefe, 
2018; Alagawany et al., 2019). They have been proved to be 
efficient in the treatment of rheumatoid arthritis (Lee et 
al., 2019), reduction of platelets and endothelial cells, and 
are useful for their anti-thrombotic and anti-inflammatory 
effects (Kanakri et al., 2017; Kanakri et al., 2018). Salman 
(2017) showed that omega-3 has an important role in in-
creasing the total amount of white blood cells, and the li-

pid profile. Recent research revealed that omega-3 could 
decrease the activity of the nuclear factor, which is impor-
tant for controlling gene expression during inflammatory 
responses and has been linked to the pathogenesis of the 
cardiovascular disease (De Winther et al., 2005; Adkins 
and Kelly, 2010; Schmid-Lausigk and Aurich, 2014).

Oils containing these fatty acids (FAs) originate primarily 
from plant sources or are improved in plants, with nearly 
80% of them being of plant origin, whereas some of them 
are also obtained from marine, algal, and single-cell sourc-
es (Shahidi and Ambigaipalan, 2018). The predominant 
FAs present in plant oils are saturated and unsaturated 
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compounds with straight aliphatic chains of carbon atoms 
(Abdel-Khalek et al., 2019).

Mammals have a limited ability to synthesize Omega-3 
FAs, which are necessary to provide health benefits (Ravin-
dran et al., 2016). Particularly, rabbits can’t synthesize 
Omega-3, and therefore these kinds of fatty acids have to 
be provided in their diet. Despite it is well known the posi-
tive effects of Omega-3 in humans and many other species 
of animals, in rabbits little information is available. Thus, 
this study aimed to investigate the effect of Omega-3 as a 
dietary supplement on the growth rate, blood parameters, 
and lipid profile of male New Zealand (albino) rabbits.

MAtErIAlS And MEthodS

AniMAlS And experiMentAl deSign 
This study was performed at the animal housing within 
the departments of animal production at college of Ag-
riculture, Tikrit University, following guidelines for the 
use of animals that were approved by the Animal-Ethic 
Committee (No.AS-3085P). Twelve New Zealand (albi-
no) male rabbits, aged 6-7 months, with an average weight 
of 1308.00 ± 39.97g were used in the study. All of the an-
imals were fed ad libitum with a balanced food based on 
barley meal 30%, yellow corn 30%, soybeans 25%, wheat 
bran 12.3%, vitamins 0.2%, limestone 2%, sodium chlo-
ride 0.5%, protein content therein 18.78%, with a total 
of 2514.4 calories/kg. They were randomly divided into 3 
groups (n = 4 in each group). The control received distilled 
water by gavage needle; whereas the experimental groups 
were administered with Omega-3 (Scitron Nutrition, In-
dia) also by gavage needle, with one group receiving 150 µl 
and the other 300 µl. The commercial available Omega-3 
fatty acids used in this study consist of natural fish oil dis-
solved in liquid form, containing (180 mg) of EPA (eicosa-
pentaenoic acid) and (120 mg) of DHA (docosahexaenoic 
acid), gelatin, and glycerin.

body weight MeASureMentS
Rabbitts’ body weight (g) was calculated weekly for 60 
days, after cutting the feed for 12 hours, using an electronic 
scale (ACS-A9, DahongYing, China).

blood SAMple collection
The blood samples were collected from 6 of the bare vein 
in the ear directly with a 10 ml wine syringe and divided 
into two parts. The first vial (1 ml) contained heparin to 
help determine haematological parameters and separate 
the serum. The second vial (9 ml) did not contain an anti-
coagulant to obtain serum. The samples were centrifuged at 
3000 rpm for 12 minutes to separate the blood serum from 
the remaining components, and then separated and stored 
at (–20 °C) until analysis.

hAeMAtologicAl pArAMeterS deterMinAtion
Red blood cell (RBC) and white blood cell (WBC) counts 
were measured according to Natt and Herrick (1952); the 
latter, was calculated using a hemocytometer and followed 
Hean’s (1995) method, and packed cell volume (PCV) was 
determined according to Dacie and Lewis (1975). The dif-
ferential counting of white blood cells (lymphocytes and 
mononuclear cells) by light microscopy using an oil lens (X 
100) (Sood, 1985). The mean corpuscular volume (MCV), 
mean corpuscular haemoglobin (MCH), and the mean 
corpuscular haemoglobin concentration (MCHC) were 
calculated according to Coles (1980).

biocheMicAl And AntioxidAntS pArAMeterS 
deterMinAtion 
Serum lipids profiles, including cholesterol, triglycerides, 
and high-density lipoproteins (HDL) were determined by 
the enzymatic method using the kit REF 11505 (Biomer-
iux, Biolabo, France). The low-density lipoproteins (LDL) 
were estimated according to Friedewald et al. (1972), 
whereas the concentration of the very-low-density lipo-
proteins (VLDL) was calculated by dividing the score for 
triglycerides by 5. Albumin concentration was measured 
according to Doumas et al. (1971); globulin concentra-
tion by the separation of albumin from total protein, and 
glucose  present in the serum using the enzymatic-based 
kit (Biosystems Kit, No. REF11533, Spain). The concen-
tration of the liver enzymes aspartate aminotransferase 
(AST), alkaline phosphatase (ALP), and alanine transam-
inase (ALT) was calculated calorimetrically according to 
Reitman (1957). The concentration of urea and creatinine 
was determined using a spectrophotometer (type pd 303, 
Apel, Indian) and a ready-to-use kit (BioSystems, Linear 
Chemicals, Spain) following Young’s (1997) instructions.

StAtiSticAl AnAlySeS
The assays were performed using a complete randomized 
design (CRD) in one way. Data coming from the assays 
were analysed using the software Statistical Analysis Sys-
tem (SAS; VERSION 9, USA; SAS, 2004). ANOVA 
analyses were performed to detect significant variances and 
were followed by Duncan’s multiple range test (Duncan, 
1955) at a 95% or 99% confidence level.

rESultS 

body weight
The results of the effect of feeding with Omega-3 on the 
final body weight of male New Zealand (albino) rabbits 
are shown in Figure 1. Rabbits that were fed with 300 µl 
of Omega-3 (third group) significantly increase their body 
weight (1578.67 g) compared to the control group fed only 
with distilled water (1415.33 g). Whereas no significant 
difference was detected between the final body weight of 
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table 1: The feeding with Omega-3 affected most of the blood parameters of the rabbits
Item omega-3 Significant 

control 150 μl 300 μl
RBC (×106/µL) 10.94±0.25 b 12.08±0.24  a 12.15±0.28  a **

PCV (%) 39.77±0.62  b 47.38±0.60  a 47.41±0.49  a **
Hb  (g/100mL) 13.16±0.20  c 13.89±0.25  b 14.96±0.21 a **
MCV (femtoliter) 36.41±0.88   39.26±0.94  39.10±1.13  ns
MCH (pictograms/ cell) 12.05±0.26  11.52±0.44  12.33±0.25  ns
MCHC (%) 33.14±0.98   a 29.32±0.56  b 31.59±0.77  ab *
WBC  (×103/µL) 9.74±0.60   a 7.90±0.34  b 7.76±0.36  b *
Lymphocyte (%) 39.09±3.43  b 49.13±0.26  a 53.70±1.82  a **
Monocyte (%) 6.11±0.36  b 6.34±0.78  b 8.64±0.46  a *

Mean values ± standard deviation are represented. ANOVA analyses were performed to detect significant variances among all the 
interactions, followed by the Duncan test at 95% confidence (*) or 99% confidence (**) levels. Different letters denote statistical 
differences among treatments. References: RBC (red blood cell); PCV (packed cell volume); Hb (haemoglobin); MCV (mean 
corpuscular volume); MCH (mean corpuscular haemoglobin); MCHC (mean corpuscular haemoglobin concentration); WBC 
(white blood cell); ns (no statistically significant differences). 

table 2: The feeding with Omega-3 affected most of the lipid profiles of the rabbits
Item omega-3 Significant 

control 150 μl 300 μl
Cholesterol  (mg/dL) 180. 40±4.91 a 152.35±5.31 b 143.37±2.08  b **
Triglyceride (mg/dL) 127.30±1.21  a 109.40±3.78  b 108.85±3.08  b **
HDL(mg/dL)         15.98±0.39  17.05±0.93  17.68±0.45  ns
LDL (mg/dL)         69.08±5.78  a 60.00±0.74  b 52.20±4.87  b *
VLDL (mg/dL) 25.46±0.24  a 21.88±0.76  b 21.77±0.61  b **

Mean values ± standard deviation are represented. ANOVA analyses were performed to detect significant variances among all the 
interactions, followed by the Duncan test at 95% confidence (*) or 99% confidence (**) levels. Different letters denote statistical 
differences among treatments. References: HDL (high-density lipoproteins); LDL (low-density lipoproteins); VLDL (very low-
density lipoproteins); ns (no statistically significant differences).

table 3: The feeding with Omega-3 affected most of the kidney and liver function indicators
Item  omega-3 Significant 

control 150 μl 300 μl
Urea (g/dL) 66.33±2.52  a 64.57±0.25  a 56.99±2.83  b *
Creatinine ( µ mol\L) 1.85±0.28  1.36±0.25 1.35±0.25  ns
AST (U/L ) 29.08±0.76  a 27.75±1.85  a 18.75±0.66  b **
ALT (U/L ) 61.00±0.80  a 59.00±0.83  a 51.65±0.78  b **
ALP ( King /100 ml)  71.93±3.53  72.68±0.92  71.38±0.48  ns

Mean values ± standard deviation are represented. ANOVA analyses were performed to detect significant variances among all the 
interactions, followed by the Duncan test at 95% confidence (*) or 99% confidence (**) levels. Different letters denote statistical 
differences among treatments. References: AST (aspartate aminotransferase), ALP (alkaline phosphatase), and ALT (alanine 
transaminase); ns (no statistically significant differences). 

table 4: The feeding with Omega-3 affected all of the biochemical serum parameters of the rabbits
Item omega-3 Significant 

control 150 μl 300 μl
Glucose (mg/dl ) 190.85±0.41  a 184.35±2.91  a 164.20±10.03  b *
Total protein (g/dl) 7.21±0.20   b 7.83±0.09  a 8.35±0.22  a **
Albumen (g/dl) 3.75±0.13   b 4.15±0.14  ab 4.23±0.11  a *



Advances in Animal and Veterinary Sciences

September 2022 | Volume 10 | Issue 9 | Page 2001

Globulin (g/dl) 3.46±0.12   b 3.68±0.20  ab 4.13±0.19  a *
Mean values ± standard deviation are represented. ANOVA analyses were performed to detect significant variances among all the 
interactions, followed by the Duncan test at 95% confidence (*) or 99% confidence (**) levels. Different letters denote statistical 
differences among treatments.

Figure 1: Effect of the feeding with Omega-3 on the final 
body weight of male New Zealand (albino) rabbits

rabbits fed with 150 µl and 300 µl Omega-3 (second and 
third groups).

hAeMAtologicAl pArAMeterS 
The administration of both doses of Omega-3 (150 and 
300 µl) led to a significant increase in red blood cell 
(RBC), packed cell volume (PCV), haemoglobin (Hb), 
white blood cell (WBC) count, lymphocytes, compared to 
the control group of rabbits (Table 1). For all these haema-
tological parameters no significant differences were detect-
ed between rabbits treated with both doses of Omega-3, 
except for the Hb, in which the group that received 300 
µl presented a higher value than the one that received the 
lower dose. For example, the administration of 150 µl or 
300 µl of Omega-3 led to increases ranging around 10% 
for RBC, 19% for PCV, and between 5.5 % - 13.7% for 
Hb, 18.9% - 20.3% for WBC, and 25.7% and 37.4% for 
the lymphocyte count. Regarding the mean corpuscular 
haemoglobin concentration (MCHC), only those rabbits 
that received 150 µl of Omega-3 presented a significantly 
lower value compared to the control group (11.5%), where-
as those rabbits that received 300 µl of Omega-3 present-
ed a significantly higher count of monocytes (41.4%). No 
significant differences were observed in mean corpuscu-
lar volume (MCV) and mean corpuscular haemoglobin 
(MCH) values among the three groups. 

lipidS profileS
The lipids profile was significantly affected in those rabbits 
that received both doses of Omega-3 throughout the study 
period (60 days), and a decrease in the values was observed 
for all the parameters evaluated compared to the control 
group, except for the HDL, which registered no significant 
differences (Table 2). For example, the administration of 
150 µl or 300 µl of Omega-3 led to a decrease between 

15.5% and 20.5% of cholesterol, 14% of triglycerides, 13.4 
and 24% for LDL, and around 14% for VLDL, depending 
on the dose administered. 

kidney And liver function
The effect of the administration of Omega-3 on rabbits’ 
kidney and liver function was studied by measuring some 
key indicators (Table 3). The highest dose of Omega-3 
(300 µl) was the only one that showed an effect on rabbits’ 
kidney and liver function. For example, it led to the lowest 
level of urea, aspartate aminotransferase (AST) and ala-
nine transaminase (ALT) enzymatic activities, compared 
to the control group. No significant difference was detect-
ed in creatinine level and alkaline phosphatase (ALP) ac-
tivity among the groups.

biocheMicAl pArAMeterS
The administration of 300 µl Omega-3 significantly affect-
ed the levels of serum glucose, albumin, and globulin com-
pared to the control group (Table 4); it reduced by 14% 
the levels of glucose and increased by 11.3% and 19.4% 
the levels of albumin and globulin, respectively. Only the 
total proteins were significantly augmented by both doses 
of Omega-3 (8.6% and 15.8% increases with 150 µl and 
300 µl of Omega-3, respectively).

dIScuSSIon 

In the present study, we demonstrated that when male 
New Zealand (Albino) rabbits were treated orally with 
150 or 300 µl of Omega-3, their body weight improved. 
Similar to what we observed, Rebollar et al. (2014), Kow-
alska (2015), and Salman (2017) also reported that the 
use of fish oils as a dietary supplement of Omega-3 had 
a positive effect on the final body weight of rabbits. Some 
possible explanations for this result are that Omega-3 may 
positively affect the appetite of rabbits, resulting in an in-
creased feed intake and improved intestinal absorption, as 
stated by Okeke et al. (2011); more efficient utilization of 
nutrients from food and further conversion into muscle 
protein is also possible (Risso et al., 2016; Rodrigues et al., 
2017). Another valid explanation is that rabbits fed with 
Omega-3 gained body weight because the increased TSH 
levels stimulated thyroid hormones and increased rabbits’ 
metabolism, as reported in a previous study (Habeeb et al., 
2021). 

It is well known that Omega-3 can stimulate anti-inflam-
matory cells and reduce physiological stress (Deuel et al., 
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2012). Thus, the significant effect Omega-3 had on red 
blood cell (RBC), haemoglobin (Hb), packed cell volume 
(PCV), and white blood cell (WBC) lymphocytes and 
mononuclear cells, may be explained due to its capacity to 
increase or decrease these kinds of cells when function-
ing as an antioxidant or an anti-inflammatory supply, and 
due to its role in increasing lymphocytes and reducing 
neutrophils by stimulating the immune system (Saiyed et 
al., 2015; Ravindran et al., 2016). These results agree with 
those reported by Abbas (2013) and Salman (2017).

The serum lipid profile level was lower in the rabbits that 
received either dose of Omega-3 compared to the control 
rabbits who only received distilled water. This result may 
be explained due to the capacity of Omega-3 to inhibit 
lipogenesis (Sampath and Ntambi, 2005). Moreover, the 
increased expression of the enzyme lipoprotein lipase in 
Omega-3-treated rabbits is attributed to its ability to reduce 
the production of very-low-density lipoproteins, which are 
responsible for the carriage of triglyceride, phospholipids, 
and cholesterol (Harris et al., 1990; Abdel-Khalek et al.,, 
2019). Our results are in agreement with Abbas (2013), 
and Salman (2017), who found that Omega-3 reduced li-
pid profile by impeding the biosynthesis of triglycerides 
and very low density lipoprotein in the liver.
In the present experiment, the liver enzyme values were 
lowest in the rabbits that received orally Omega-3 com-
pared to the control. According to Stillwell and Wassall 
(2003), the essential fatty acids are important in the cell 
envelopes and, in combination with phospholipids and ef-
fective in envelope-binding enzymes. Some results agree 
with Asaad and Aziz, (2012), and Salman (2017). Moreo-
ver, Mohamed et al., (2012) and Salman (2017) found that 
Omega-3 can affect liver enzyme activity.

Whereas the significant increase in the blood protein levels 
in Omega-3-treated rabbits may be due to the biological 
effect it has on increasing feed consumption and inducing 
a better intestinal absorption (Okeke et al., 2011). Simi-
larly, El-Moghazy et al. (2014) showed that feeding adult 
New Zealand rabbits with fish oil-enriched Omega-3 pol-
yunsaturated fatty acids significantly increased protein and 
blood albumin levels. 

concluSIon

The oral administration of Omega-3 (at both doses of 150 
and 300 µl) improved male New Zealand (albino) rabbits’ 
final body weight and the haematological parameters, pos-
itively affected liver enzymes, and reduced lipid profiles. 
Therefore, Omega-3 is a promising dietary supplement 
with various benefits for rabbits. 

noVElty StAtEMEnt

Omega-3 has many benefits for human and animal health, 
but little information about its effect on rabbits is available. 
Moreover, rabbits cannot synthesize Omega-3 and need to 
be provided in their diet. Current findings demonstrated 
that Omega-3 is a promising dietary supplement with var-
ious benefits for rabbits, including the gain of body weight, 
the improvement of haematological parameters, and lipids 
profile.
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