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Abstract: This study aims to complete the direction of experimental research in determining the effect of flaxseed oil doses
on the fertility of Awassi ewes, as well as some important blood parameters to clarify the animal's physiological state during
the duration of the experiment. This study was conducted in the animal field (College of Agriculture - Tikrit University) for 76
days (16 days before and 60 days after fertilization). 2-3 years have an average live weight of 51.74 kg, and the ewes were
randomly divided into three treatments (each treatment was nine ewes). The three treatments were given doses of flaxseed
oil at the rate of 0, 6 and 8% / kg of feed, respectively. The results showed that there was no significant difference (P<0.05)
between the treatments in the ewes' weights and physical blood characteristics during the experiment period, while it
was noted that the fertility rate of the second and third treatments amounted to 66.66% for each of them, over the first
treatment (55.55%). In addition, the second treatment was significantly (P<0.05) superior in blood globulin concentration
over the rest. In contrast, the third treatment was significantly (P<0.05) superior in triglyceride concentration (62.66) mg/
dL, and the first treatment showed a significant (P<0.05) superiority. In glucose concentration (70.33) mg/dL. The following
characteristics were not significantly different in total protein, al-bumin, urea, creatinine, ALT and AST enzymes, as well as

no significant difference between treatments in the concentration of estrogen and progesterone hormones.
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|
Introduction

Adding fats to diets is receiving great attention as a
mechanism for increasing the unsaturated fatty acids rich
in omega 3 and 6 fatty acids in animal products( that are
not manufactured in the body, as well as reducing the per-
centage of saturated fatty acids in them, so they must be
included in diets, and we can find these essential fatty acids
in some vegetable oils such as flaxseed oil'. A lot of recent
research recommends reducing the content of short and
medium-chain saturated fatty acids and increasing the pro-
portion of long-chain unsaturated fatty acids such as lino-
leic acid in particular?. Therefore, unsaturated oils extracted
from the seeds of oilseeds were used in the diet compo-
nents®. Flaxseed oil is one of the vegetable oils rich in un-
saturated fatty acids*%, in addition to containing tocophe-
rols (vitamin E) and high amounts of phenolic compounds
antioxidants. Flaxseed oil also contains about 60% of the
omega-3 fatty acids that have vital benefits to the bodys®. It
also includes a large proportion of vitamin B complex, leci-
thin, and zinc, in addition to the necessary minerals for the
body, such as magnesium and potassium. Scientific studies
have proven that flaxseed oil helps reduce harmful fats such
as LDL, VLDL and triglycerides’. (8) indicated that adding
omega-3 to cow diets led to improved fertility and attributed
the reason to an increase in the energy level. This positively
affected the level of progesterone and estrogen necessary
in maintaining pregnancy and the initial growth of the fetus

by reducing the level of prostaglandin release from the ute-
rine wall and thus reducing Fetal mortality rate®. This study
was conducted to know the biological effect that the addition
of fats that contain a high percentage of unsaturated fatty
acids and the use of flaxseed oil can have on some produc-
tive and physiological traits.

|
Materials and methods

The study was conducted in the animal field (College
of Agriculture - Tikrit University) for 76 days (16 days befo-
re and 60 days after fertilization). 2-3 years have an ave-
rage live weight of 51.74 kg. The ewes were divided into
three groups according to their weight (each group had nine
ewes). The ewes were placed in a semi-enclosed enclosure
under the same environmental conditions. The ewes were
allowed to graze in the morning and provided a supplemen-
tary ration of 2.5% of their body weight, divided into two
morning and evening meals, and hay was provided freely.
Barley, soybean, corn and bran as shown in Table (1) as a
preliminary period, then the transactions were distributed to
the totals as follows:

1- Control group without addition.

2- The second group (dose) with flaxseed oil (6%) / kg
of dry matter was ingested.
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the ingredients Third second first
transaction transaction treatment

Barley 52 52 52
Bran 20 20 20
Maize 15 15 15
Soybean 11 11 11
salts and minerals 2 2 2
The chemical composition of the relationships%
dry matter 89.71 89.71 89.71
Organic matter 87.40 87.40 87.40
raw protein 14.98 14.98 14.98
raw fiber 3.01 3.01 3.01
ether extract 2.34 2.34 2.34
soluble carbohydrates 61.57 61.57 61.57
Metabolites (MJ/kg dry matter) 11.29 11.29 11.29

* The diet was analyzed in the laboratories of Erbil Feed Company - Erbil
= The represented energy was estimated according to the following equation!® :ME (MJ/kg DM)

=0.31CP+ 0.12EE + 0.05CF + 0.14NFE

Table 1. Ingredients and chemical composition of the experimental ratio %.

3- The third group (dosing) with flaxseed oil (8%) for
each kg of dry weight consumed.

Vaginal sponges were used to unify the molars and
were raised after 14 days of laying. Then all ewes were in-
jected with PMSG hormone to stimulate ovulation. A preg-
nancy test was carried out with an ultrasound (sonar) device
to confirm pregnancy by a specialized veterinarian. 10 ml
of blood was withdrawn from the jugular vein, of which 2 ml
were taken and placed in plastic tubes containing the an-
ticoagulant Ethylene Diamine Tetra Acetic acid (EDTA) for
use in physical blood tests. The remaining 8 ml was placed
in glass tubes to separate the blood serum in a centrifu-
ge ( 3000 cycles/minute and for 15 minutes), after which
the serum was kept in the freezer (-20°C) until biochemical
tests were performed on it. Glucose, cholesterol, triglyceri-
des, total protein, albumin, globulin, blood urea and creati-
nine. The activity of aspartate aminotransferase (AST) and
alanine (ALT) enzymes in serum was estimated using the
ready-made diagnostic kit (kit) supplied by the French com-
pany Biolabo, and based on the information installed on the
standard solution container.The physical characteristics of
blood were calculated using the MYTHIC device from the
Swiss company ORPHEE, which works on the principle of
electrical impedance, to calculate the red blood cells (RBC),
white blood cells (WBC), hemoglobin (Hb), rate of the com-
bined blood cell volume (PCV) and the number of platelets.
The second section was taken from the frozen blood sample
(-20 m). The blood samples were analyzed in the accuracy
laboratory using a device (Cobas E 411), a German-ori-
gin device from the German company Roche. The device
works with chemiluminescence technology to estimate the
concentration of the hormones estrogen and progesterone.
The results were analyzed by the SAS statistical analysis
program' using a complete random design (CRD), and the
means were compared using Duncan's multiple range test"?
according to the following mathematical model:

yij=p + ti + eijj

Since:

yij = value of views.

M = overall average of views.

ti = the effect of the treatment.
eij = effect of experimental error.

|
Results

Effect of flaxseed oil dosing on fertility

The results in Table (2) indicate that there is an increa-
se in the fertility rate in favor of the second and third treat-
ments, 6 and 8% of flaxseed oil of body weight, reaching
66.66% for each, over the first treatment (control) 0% flax-
seed oil, which was 55.55%. The reason can be attributed
to the fact that adding fat directly affects fertility by modif-
ying the energy status'®. This was confirmed by (14), that
the use of flaxseed oil by 10% and 12% led to an increase
in the concentration of progesterone in the blood.

Adjective T1 T2v T3
0% FO™ | 6obFO | 8% FO
Fertility 55.55 66.66 66.66

Table 2. The effect of flaxseed oil dosing on fertility.

Ewe weights

The results in Table (3) indicate no significant differen-
ces between the treatments in the weights of ewes during
the experiment period, as they ranged between 50.13 -
53.78 kg. The reason may be that the treatments dealt with
the same quantity of the ration with the uniformity of the per-
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centage of crude protein in the ration, which did not cause
differences in the weight gain.

Physical blood characteristics

The results in Table (4) indicate no significant diffe-
rences between the treatments in all the studied physical
characteristics, which gives us evidence that the ewes were
in good health throughout the experiment. From infection,
maintenance of cell membranes, improvement in the syn-
thesis of white blood cells, and improvement in the vital im-
mune functions of the body.

Biochemical blood parameters

The results in Table (5) showed that there were no sig-
nificant differences (p< 0.05) between treatments in total
blood protein and albumin, which indicates the minimum
nutritional effects and protein catabolism in muscles'. The
results also showed no significant differences (p< 0.05) be-
tween the treatments in the concentration of cholesterol,
although there was a clear arithmetic increase in the third
treatment and that the reason for the increase in animals
fed flax oil could be due to the increase in the concentration
of fatty acids in the small intestine and their absorption and
conversion to lipoprotein, as well as the increase in choles-
terol can be attributed to an increase the level of fat in the
diet's. The high level of cholesterol when adding fat to the
diet may be due to the increase in the level of digestion of
unsaturated fatty acids contained in these fats compared to
saturated fatty acids"".

The oil treatments did not affect urea and creatinine,

pregnancy of Awassi ewes

indicating that they did not affect kidney function because
both urea and creatine in the blood are indicators of glo-
merular filtration in the kidneys?, on the integrity of liver
function. At the same time, there was a significant (p<0.05)
superiority for the second treatment of globulin (2.13 g/dL)
compared to the first and third treatments (1.00 and 1.80)
g/dL, respectively. The reason may be that flaxseed oil has
a role in improving the immune system and preventing in-
fection. Many serious diseases and detoxification of the
body®. Consequently, it led to an increase in globulin, which
performs several functions in the blood plasma, the most
important of which is the enzymatic role that gives acquired
immunity to the body and is a carrier of hormones. Innovati-
ve to destroy pathogenic organisms’®.

While there were no significant differences (p< 0.05)
between treatments in the triglycerides, the results showed
an apparent arithmetic increase for flax oil treatments,
which amounted to 58.66 and 58.33 mg/dL in the second
and third treatments, respectively, compared to the control
treatment, which amounted to 50.66 mg/dL. The increase
in triglycerides can be attributed to the rise in the level of
fats in the diet'®; the high level of triglycerides when adding
fats to the diet may be due to the increase in the level of
digestion of unsaturated fatty acids contained in these fats
compared to saturated fatty acids'. In comparison, there
was a significant superiority (p< 0.05) for the first treatment
of glucose, which reached 70.33 mg/dL, compared to the
second and third treatments, which amounted to 66.33 and
62.50 mg/dL, respectively. In ruminants, hepatic glucose is
formed from proteins™®.

Treatments T1 T2 T3
0% FO* Table 3. Effect of flax-
6% FO 8% FO seed oil dosing on live
Adjectives weight of ewes (mean
+ standard error). The
initial weight (kg) 50.25 +1.98a 51.05+1.99a 51.5+2.06a values that carry diffe-
rent letters within the
First month of pregnancy(kg) 50.57 +1.42a 50.13 £1.55a 50.63 £1.75a same row indicate the
presence of significant
Second month of pregnancy 52.40+2.21a 53.78 £2.21a 53.28 +2.16a differences at the pro-
bability level (p < 0.05).
(kg)
*FO= Flaxseed oil
Treatments T3 T2 T1
0% FO~*
_ 8% FO 6% FO Table 4. Effect of flax-
Adjectives . .
seed oil dosing on the
Total protein (g/dL) 4.86=+0.21a 5.00 £0.05a 4.86+0.63a physical  characteris-
tics of blood (mean *
Albumin (g/dL) 3.86+0.12a 2.86+0.24a 3.06+0.52a standard error). The
values that carry diffe-
Globulin (g/dL) 1.00£026 b 2.13+0.23a 1.80 +0.30ab rent letters within the
same row indicate the
Triglycerides 50.66+4.37 a 58.66+5.92 a 58.33 £5.45a presence of significant
AL differences at the pro-
(mg/dL) bability level (p < 0.05).
Cholesterol (mg/dL) 82.00+£4.50 a 79.00£1.15a 87.00£7.00a
Glucose (mg/dL) 70.33+0.33 a 66.33 £1.66 ab 62.50+250 b
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Treatments T3 T2 T1
8% FO 6% FO 0% FO*

Adjectives
Total protein (g/dL) 4.86+0.21a 5.00+0.05a 4.86+0.63a
Albumin (g/dL) 3.86+0.12a 2.86+0.24a 3.06 £0.52a
Globulin (g/dL) 1.00+026 b 2.13+0.23a 1.80 £0.30ab
Triglycerides 50.66 £4.37 a 58.66+592 a 58.33 £5.45a
(mg/dL)
Cholesterol (mg/dL) 82.00+4.50 a 79.00+1.15a 87.00+7.00a
Glucose (mg/dL) 70.33£0.33 a 66.33 £1.66 ab 62.50+2.50 b
Urea (mg/dL) 36.66+1.76a 43.33+£5.84a 36.50+0.86a
Creatinine (mg/dL) 1.20+0.10a 1.2340.03 a 1.23£0.08 a
AST (U/L) 68.33+11.68a 59.664+2.02a 66.00+0.57a
ALT (U/L) 19.00+1.73a 17.33+£1.85a 19.66+2.18a

Table 5. Effect of flaxseed oil treatment on blood biochemical parameters in early pregnancy (mean + standard error).

Hormonal influence

The results in Table (6) indicate that there were no signi-
ficant differences (p< 0.05) between treatments for estrogen
and progesterone, with an apparent arithmetic increase for
the second and third treatments over the control treatment
for estrogen and progesterone. Fats or oils prepared in food
increase the concentration of cholesterol, which is the basis
for synthesizing steroid hormones. And that its high level
in the blood may lead to a rise in the level of the hormones
estrogen and progesterone?'.

|
Discussion

When returning to what the sources have shown about
the effect of adding oils, it can be said that dosing with flax-
seed oil may have improved the hormonal response level in
raising fertility. Un-saturated fatty acids significantly redu-
ced stress, although they did not appear substantial becau-
se of the small number of animals?2.

We can say the decrease of triglycerides concentration
in blood for the third treatment may be due to the effect of
omega-3, which increases the absorption of large amounts
of triglycerides in fat cells, on the other side while reducing
the concentration of cholesterol in the blood, which limits
the change in the level of sex hormones (estrogen and pro-
gesterone), because cholesterol is the main component in
the synthesis of steroid hormones.

An increase in glucose level is also observed, which
may be due to the high concentration of long-chain fatty
acids formed in the rumen, which leads to increased pro-
duction of propionic acid, which in the blood is converted
into glucose.

The omega-3 found in flaxseed oil is very effective in
reducing the effectiveness of liver enzymes in the blood be-
cause it contains a high percentage of omega-3, which has
a significant role in reducing liver damage and thus main-
taining the average ratio of these enzymes in the blood?.

Treatments T3 T2 T1
Adjective: 0% FO*
jectives 8% FO 6% FO ’
Estrogen(pg/ml blood) 6.63+0.37a 8.33+0.52a 7.50£0.75a
Progesterone (ng/ml blood) 2.33+0.24a 2.36x0.26a 2.73+0.21a

Table 6. Effect of treatment with flaxseed oil on the hormones estrogen and progesterone in blood serum (mean * stan-
dard error). The values that carry different letters within the same row indicate the presence of significant differences at

the probability level (p < 0.05).
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Conclusions

10.Al-Bayar, M. A., Abdulateef, S. M., Farhan, S. M., Shawkat,
S. S. & Mohammed, Th. T. Role of Nitroglycerine injection in
Japanese Quail (Coturnix japonica) testes tissues parameters.
Indian Journal of Ecology. 2020, 47 (10): 251-255.

11.SAS. Statistical analyzing system. Institute Inc. and World Pro-
gramming Limited (England and Wales High Court (Chancery

There is no significant indication of the importance of
flaxseed oil dosing in the characteristics of weight and blood
studied in the experiment. However, the ewes dosed with oil
were more fertile than the treatment not dosed with oil. But

it is impossible to give a definitive result because the small
numbers used do not give a clear picture of the breed's fer-
tility as important as the Iraqi Awassi sheep.
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