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Introduction: Maternal stimuli, such as nutrition, result in developmental adaptations by the fetus which
changes physiology and metabolism of offspring. In ewe energy level and source during gestation have been shown
to impact lamb performance. Supplementation of fatty acids during gestation has been shown to affect offspring

in dairy cattle and sheep. The omega-3 (n-3) fatty acids eicosapentaenoic acid (EPA) and docosahexaenoic acid
(DHA) are particularly bioactive and can alter physiology and metabolism by increasing the transcription of
lipolytic genes and decreasing the transcription of lipogenic genes, potentially increasing the utilization of fatty
acids for energy, which yields more energy than other metabolizable nutrients. The bioactive properties of EPA

and DHA allow them to affect offspring development through changes in metabolism in non-ruminant species.
Therefore, we hypothesized that supplementation of EPA and DHA will alter metabolism of pregnant ewes, which
in turn will modulate growth and metabolism of the offspring.

Antioxidants protect the body against free radicals that are responsible for causing more than 100 diseases.
Among the most important natural antioxidants are retinol (vitamin A), carotenoids, tocopherol (vitamin E),
ascorbic acid, butyric acid, EPA and DHA. Long-chain unsaturated fatty acids have high antioxidant power, as it
is reported that EPA and DHA have the same antioxidant capacity as vitamins. It has also been reported that
supplementation of EPA, DHA in the diet of dairy cows has increased the concentration of antioxidants in milk.

Materials and Methods: 45 ewes were selected while were in the last two months of pregnancy and randomly
assigned to three treatments, including control (first treatment) second treatment which received EPA and DHA
supplement and third treatment received a basal diet with one percent calcium fat supplement. Plasma samples
were collected to measure glucose, triglycerides, cholesterol, total protein, albumin, globulin, urea nitrogen, non-
esterified fatty acids, beta-hydroxybutyrate and antioxidants. The amount of milk production and milk composition
were also determined.

Results and Discussion: There was a significant difference in birth weight between different treatments. In a
study conducted on dairy cows in the last weeks of gestation with long-chain unsaturated fatty acids, the birth
weight of calves born on long-chain unsaturated fatty acid supplementation was significantly different compared
to other treatments. In another study, the birth weight of lambs whose mothers received fat supplement was not
significantly different from the control group. Plasma concentrations of glucose, non-esterified fatty acids and
beta-hydroxybutyrate were significantly different between treatments. Supplementation of ewes in the last two
months of pregnancy with eicosapentaenoic acid and docosahexaenoic acid fatty acids increased glucose and
decreased non-esterified fatty acids and beta-hydroxybutyrate compared to other treatments, which releases fatty
acids from the tissue to reduce energy balance to provide the energy needed for breastfeeding. In a study it was
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found that addition of trans fats to the diets of pregnant cows reduced glucose levels and increased NEFA, possibly
due to increased circulating fat. There was no significant difference in the amount of blood metabolites such as
triglycerides, cholesterol, total protein and urea between treatments.

Milk production in 3 hours showed a significant difference between treatments, as EPA and DHA
supplemented group produced more milk than other groups, which can be attributed to the higher amount of blood
glucose in this treatment. Experimental diets had no effect on the amount of protein, fat and total SNF of milk. It
was also observed that consumption of 18 mg per kg metabolic body weight during pregnancy did not show any
change in milk parameter.

The use of EPA and DHA supplements in the diet of pregnant ewes increased the total antioxidant capacity of
milk and colostrum. Omega-3 fatty acids reduce the effect of free radicals. In this way, omega-3 fatty acids may
increase the level of catalase in the peroxisomes and cytoplasm and, thus, improve the defense against free radicals.

Conclusion: The use of EPA and DHA supplementation in pregnant ewes caused significant changes in the
birth weight of lambs, milk production and the amount of antioxidant production in milk and colostrum. It also
altered glucose, non-esterified fatty acids and beta-hydroxybutyrate in the plasma metabolite on lambing in ewes.
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o piS oS o als piiS g Basal
Wheat straw Barley Wheat bran diet
Alfalfa (25%) (21%) (16%)
(38%)
(h02) S5 osle 92 92.3 89 90.2 91.15
Dry matter (percentage)
(S 3lo 2,3) J osle 91.6 93.6 94.9 934 93.08
Organic matter (percentage of dry matter)
(i o2le 223) P iy 14.91 4.61 105 16 11.58
Crude protein (percentage of dry matter)
(S ole 20,3) (sl o e 1.78 1.8 1.6 1.82 1.75
Ethere extract (percentage of dry matter)
(S ke 203) S 50.4 57.8 20.7 49.3 4583
NDF (dry matter percentage)
(S 0o 20) s> 36 50.23 7 1153 29.55
ADF (dry matter percentage)
(i osle 2.03) oS 8.4 7.02 5.1 6.6 7.07
Ash (percentage of dry matter)
(e 5 5kS > s JE150) puidgilio LB (5551
Metabolizable energy (megacaloriey per kilogram) 21 15 3 2.5 2.20
1
(i o2ls 2.2 1.88 0.05 0.05 0.13 0.75
Calcium (percentage of dry matter)
(S 3lo 22,3) 28 0.29 0.06 0.32 0.7 0.31

Phosphorus (percentage of dry matter)

1 Metabolizable energy was calculated according to NRC (2007)
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C18:2n-6 8.08 29.45
C18:3n-3 2.01 3.01
C18:4 n-3 3.18 0.51
20:0 0.24 0.13
20:5n-3 4.69 0.05
22:5n-3 0.99 0.2
22:6 n-3 4.201 0.1
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control EPA and DHA Fat calcium

V5 ok 3.88 5,042 3.87b 0.0409 <0.0001
Birth weight
[ W) ..\J9~o oy Sy
Number of lambs 16 15 15 - -
born
ol Waie 4 0y Al
Number of male 8 8 7 - _
lambs
(R ,\J9~o odlo oy dlass
Number of female 8 7 8 - -
lambs
2j9l8ed olus 1 0 0 ) ]

Number of twins
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! Means with different superscript letters in each row indicate significant difference (P<0.05).
21- Control treatment 2- EPA, DHA supplemented group from last two months of pregnancy 3- Fat supplemented group in the last

two months of pregnancy.
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Milk protein,
G g del Slps 10.14 10.27 10.36 0.4218 0.8131
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! Means with different superscript letters in each row indicate significant difference (P<0.05).
21 -Control treatment 2- EPA, DHA supplemented group from last two months of pregnancy 3- Fat supplemented group in the last
two months of pregnancy.
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Table6- The effect of fat supplementation on the antioxidant activity (umol Fe2* / L) of milk and colostrum
" oinbel slales
Experimental treatments
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! Means with different superscript letters in each row indicate significant difference (P<0.05).
21- Control treatment 2- EPA, DHA supplemented group from last two months of pregnancy 3- Fat supplemented group in the last
two months of pregnancy.
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