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ABSTRACT

This study was conducted to evaluate the effects of feeding fish oil on the expression of genes affecting the mammary
gland growth and development in Holstein cows compared to palm oil. Ten cows with at least one parturition were
randomly assigned to fish oil (FO) or palm oil (PO) groups. Experiment period started from 42 days before expected
parturition date and finished at day 63 of lactation. Blood samples were taken at 21 days intervals and mammary
tissue sampling were taken in two-month intervals (seven and 63 days after parturition). There was no significant
difference in serum estradiol and progesterone concentration between two groups. The result of gene expression
analysis showed that the relative expression of IGF-1 gene in the fish oil group decreased (P<0.05) and the relative
expression of TNF-a gene in this group tended to decrease (P=0.06). Expression of Bel-2 in fish oil group tended to
increase over time (P=0.10). The ratio of BCL-2/BAX gene expression with approaching to lactation peak, showed a
decreasing trend for the PO group but, for the FO group, an increase was observed indicating that apoptosis in
mammary gland tissue was decreased. In conclusion, it is probable that the consumption of fish oil from mid dry
period to lactation peak can postpone the apoptosis process in Holstein cow’s mammary gland.
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Table 1. Ingredient and chemical composition of diets

Close up diets Fresh diets Early Lactation diets
PO FO PO FO PO FO
Ingredient composition (% of DM)
Alfalfa hay 321 321 28.6 28.6 19.5 195
Corn silage 10% grain 28.2 28.2 15.9 15.9 24.0 24.0
Beet pulp - - 6.57 6.57 4.33 433
Barley grain 11.9 11.9 14.0 14.0 14.6 14.6
Corn grain 5.95 427 8.00 7.75 5.22 4.96
Soybean meal 7.52 7.52 13.5 13.5 9.39 9.39
Corn gluten meal - - 1.50 1.50 1.04 1.04
Meat meal - - 0.50 0.50 1.04 1.04
Cottonseed whole - - 3.75 3.50 2.61 2.61
Wheat grain 3.96 4.36 2.50 2.50 5.22 5.22
Sunflower meal - - - - 6.78 6.78
Optomega 50 - 0.80 - 2.00 - 2.08
Palm oil hydro. 0.40 - 1.00 - 1.04 -
Wheat barn 5.94 6.14 - - 0.89 0.63
Vit. & Min. supplement 0.47 0.47 0.50 0.50 0.73 0.73
Sodium bicarbonate - - 0.75 0.75 0.83 0.83
Salt 0.08 0.08 0.15 0.15 0.21 0.21
Limestone 0.55 0.55 0.10 0.10 0.41 0.41
Dicalcium phosphate 0.16 0.16 0.55 0.55 0.31 0.31
Anionic salt 1.52 1.52 - - - -
Zeolit - - 0.90 0.40 1.56 1.04
Biotin vit. - - 0.07 0.07 0.08 0.08
Glycoline 1.19 1.19 1.00 1.00 - -
Micozorb 0.08 0.08 0.07 0.07 0.05 0.05
Magnesium oxide - - 0.15 0.15 0.17 0.17
Chemical composition (g/Kg)
NE_(Mcal/ Kg) 1.50 1.50 1.64 1.64 1.60 1.60
NDF 37.0 37.2 322 32.0 31.8 32.0
NFC 373 37.0 37.2 37.0 36.9 37.0
CcP 15.0 15.0 174 17.3 171 17.2
Fat 3.10 3.10 4.10 4.10 3.98 4.01
Ca 0.84 0.87 0.83 0.82 091 0.92
P 0.43 0.44 0.44 0.44 0.49 0.50

* PO: Palm oil group; FO: Fish oil group.
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Table 2. Fatty acids profile of fat supplements

Index Palm oil (%) Fish oil (%)
C16:0 71-76

C18:0 4-6 -
C18:1 13-17 -
C18:2 2-4 4
C18:3 - 2
C18:4 - 2
C20:4 - 2
C20:5 - 6-8
C22:5 - 3
C22:6 - 9-11
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Table 3. Forward and Reverse primers used in Real time PCR analysis

Gene Symbol Length Primers (5° to 3”) Accession No.

GAPDH 177 bp Forward gggTCATCATCTCTgCACCT XM001252479
Reverse ggTCATAAgTCCCTCCACQgA

IGF-I1 195 bp Forward TCTCATAATACCCACCCTgACC AY277406
Reverse ACTggAgAgCATCCACCAAC

TGF-a 135bp Forward gCTgTgAACACgCAgACCTC XM_593710
Reverse CCTCgCAgCAgTgTATCAgC

TGF-B1 118bp Forward g9TggAATACggCAACAAAATC M36271
Reverse CCgAgAgAgCAACACAQgTTC

aFGF (FGF-1) 104bp Forward gACACCCAATgAggAATgTTTg NM_174055.2
Reverse TgAgACCAACgAACCAATgC

bFGF (FGF-2) 199 bp Forward gCAgAAgAgAgAQggggTTgTg NM_174056.3
Reverse gCCCAgTTCgTTTCAgTgC

Bax 120 bp Forward TTTgCTTCAgQggTTTCATCC NM_173894.1
Reverse CgCTTCAgACACTCgCTCAg

Bcl-2 69 bp Forward ACgCCTTTgTggAgCTgTATg U92434
Reverse CCTTCAgAgACAgCCAggAgA

TNFa 114 bp Forward CCAgAgggAAgAgCAgTCCC NM_173966.3
Reverse TCggCTACAACgTgggCTAC

COX-2 109 bp Forward TgATTgACAgTCCACCAACTT AF004944
Reverse CAgTCATCAggCACAggAgg

Fibronectin1(FN1) 135 bp Forward TTTACCACCACCAQCACQgAg NM_001163778.1
Reverse gACCCAggAAACCACAAAQC

Plasminogen 203 bp Forward 9CggTggTgTTCCTACTTCTC NM_173951
Reverse TgTTgCTCTTTACTgTggTACTgg
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Table 4. Mammary gland genes expression in two experimental groups during 8 weeks after parturition

P Value
Gene Symbol PO FO SEM Treatment Time Treatment x Time
BAX 1.62 1.59 0.08 0.75 0.38 0.89
BCL-2 1.67 1.70 0.02 0.29 0.05 0.67
BCL-2/BAX 1.04 1.07 0.06 0.58 0.58 0.66
COX-2 1.45 1.44 0.05 0.87 0.27 0.26
TNF-a 1.69 1.60 0.04 0.06 0.17 0.64
FGF-1(aFGF) 1.58 154 0.10 0.68 0.26 0.69
FGF-2(bFGF) 1.49 1.58 0.14 0.52 0.97 0.52
IGF-1 1.86 1.80 0.02 0.03 0.33 0.89
TGF - a 151 1.56 0.06 0.46 0.23 0.95
TGF-B 1.67 1.64 0.04 0.54 0.11 0.37
Fibronectin1(FN1) 1.37 1.62 0.24 0.34 0.69 0.86
Plasminogen 1.65 1.25 0.21 0.13 0.12 0.29

1. Expressions of genes are based on the logarithm in Section 10.

PO: Palm oil group; FO: Fish oil group.

Significantly differences is considered at P<0.05.
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Figure 1. Changes in genes expression of IGF-1 (A), TNF-a (B), BCL-2 (C) and BCL-2/BAX ratio (D) in mammary

gland tissue of two experimental groups during 8 weeks after parturition. PO: Palm oil group; FO: Fish oil group.
Significant level considered P<0.05.
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Table 5. Serum Estradiol and Progesterone concentration between two experimental groups (-42 to 42 days of parturition)

P Value
Hormones PO FO SEM Treatment Time Treatmentx Time
Estradiol (pg/ml) 116.35 108.95 32.25 0.69 0.43 0.79
Progesterone (ng/ml) 6.50 5.47 1.52 0.53 <0.01 0.78

PO: Palm oil group; FO: Fish oil group.

Significantly differences is considered at P<0.05.
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Figure 2. Changes in serum Estradiol and Progesterone concentration in two experimental groups during six blood
samplings (-42 to 42 days of parturition). Significant level considered P<0.05.
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