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Introduction: Proper nutrition management during calf rearing is one of the most important factors which
influence herd profitability. Environmental stressors and immature immune system of calves, reduce the viability
of the animal. Today, attempts are being made to increase immune system postnatal calf life in various ways.
Supplying unsaturated fats, which have double bonds on their structure, in starter diet, is one of the suggested
solutions to improve the calf’s immune system. Neonata ruminants do not have the ability to biosynthesize fat-
soluble vitamins (A, Ds, E), while these vitamins play a major role in the animal's immune system and their
performance. Supplying fat-soluble vitamins in the calves’ diets is critical for the normal growth of muscles and
the body skeleton, as they have an improvement role to improve the immune system in animals. The common
symptoms of a fat soluble vitamin deficiency in suckling calves are growth retardation, coarse hair, and
susceptibility to infectious diseases.

Materials and Methods: In this experiment, twenty eight Holstein female calves with an average weight of
37.74 kg (x 4/76) were used from birth to 56 days. After birth claves were separated from their dam and after
weighing they transferred to individual pen. On the fourth day, the calves were randomly assigned to one of four
treatments. All calves received colostrum for the first 3 d and then whole milk at 8% of bodyweight in the two
equal part in the morning (4.00 A.M) and evening (16 P.M) until weaning. The experimental treatments included:
1) control: whole milk with starter 2) control diet supplemented with flaxseed oil (0.3ml per kilogram of body
weight) 3) control diet and weekly injection of 7 cc of fat-soluble vitamins (A, Ds, E) 4) The control diet which
supplemented with flaxseed oil (0.3ml per kilogram of body weight) plus weekly injection of 7 cc of fat-soluble
vitamins. Flaxseed oil was mixed into milk (morning feeding) until weaning. During the experiment period, calves
had ad libitum access to chopped alfalfa hay and starter diet. Water from a plastic bucket (7 liters), filled twice a
day, and was provided throughout the study. Composition of starter did not change throughout the experiment.
Starter intake was recorded daily. Body weight gain determined weekly until the end of experiment. Fecal
consistencies were scored twice a day. Blood sample were harvested from jugular vein for collection of blood
serum. Blood metabolites, glucose, cholesterol, triglycerides were analyzed using commercially available
colorimetric and enzymatic assay kits. Data were analyzed using SAS version 9.4 as a randomized completely
randomized design experiment. For all results, significant differences between treatments were reported at P<0.05
and tendencies were reported at 0.05 < P< 0.10. Least square means for each treatment are reported in the tables
and were separated using Tukey’s test.

Results and Discussion: The results of this study showed that the use of flaxseed oil and injection of fat-
soluble vitamins during pre-weaning period had no significant effect on the starter feed intake, daily weight gain,
rectal temperature and skeletal growth parameters of calves.

Serum concentrations of total protein, triglyceride, creatinine and urea were not affected by experimental
treatments. Claves received flaxseed oil and fat soluble vitamins injection tended to have the lowest serum glucose
concentration (P<0.10). Calves received flax seed oil and fat soluble vitamins injection had the highest cholesterol
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concentration.
Conclusion: The results of this study indicated that inclusion of flaxseed oil and injection of fat-soluble
vitamins (A, D, E) had no any marked effects on weight gain, daily feed intake and skeletal bone growth.
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Table 1- Ingredients and chemical compositions of the beginning experimental diet

S P
Ingredients (%DM)

X% uL.w] A_J).)

Ground corn

ol lowl o>

Milled barley

Lgw dllous’

Soybean meal

pAS g

Wheat bran

bty JoSo
Mineral-vitamin premix
Sal Kiw

Limestone

Chemical composition

45

15

29

P Ssn

Crude protein (%)

Sid oole

Dry mater (%)

Srdpé S Slyams S
Non-fibrous carbohydrates (NFC)
s ylojlas

Ether extracts (EE) (%)
i

Phosphorus (%)

el

Calcium (%)

Sl

Ash (%)

LJ\ odlo

Organic matter (%)

(S oizgh 3 lonals
Neutral detergent fiber (%)
Sl odgd > Joloweli yuc
Acid detergent fiber (%)

20.1

90.5

57.7

3.1

0.6

0.7

5.29

94.71

57.7

6.9

(MQ/KQ) yaus 7011(MY/KG) wads <3000 (IU/KQ) E psolisg 300000 (IU/KG) D3 ipuolig :p5el o 55 (cwabing JoSo osimd uSeis oM
polo 3000 (Mg/kg) Lwe 10000 (MY/Kg) g5, S000 (MY/kg) 55 40000 (MY/KY) s 20700 (MO/KY) o520 30000

1000 (Mg/kg) ¢jass! 1 100 (mglkg) <dLs' 2 (Ma/kg) T psuls 120(mg/kg) 5, 100 (mg/kg)
Vitamin supplement components in the initial diet: vitamin D3 300000 (1U/Kg), vitamin E 3000 (IU/Kg), calcium 7011

(mg/kg), phosphorus 30000 (mg/kg), magnesium 20700 (mg/kg), sodium 40000 (mg/kg), manganese 5000 (mg/kg), zinc
10000 (mg/kg), copper 3000 (mg/kg), selenium 100 (mg/kg), iodine 120 (mg/kg), organic selenium 2 (mg/kg), cobalt

100 (mg/kg), antioxidant 1000 (mg/kg).
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Table 2- Effect of experimental treatments on performance and health of weaning calves
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Table 3- Effect of experimental treatment on structural growth parameters (cm)

Lr".":’.l")'] Sloles
Sl Ly (b asil 3 Experimental treatments SEM P value
Structural growth parameters Sl obS ey ool oeelig + oS e,
Control Flax seed oil Vitamin  Flax seed oil + vitamin
. 5l
o €W (em) 81.17 80.66 81.69 82.51 0.64 0.21
Withers height
o gl (em) 85.06 85.26 86.66 86.31 0.68 0.27
Hip height
e b o aloté (om) 24.66 23.89 23.94 24.46 0.30 0.21
Hip to pin
ox o2 (CM) 9.17 9.54 9.05 0.16 0.13
Pin width
e o= (Cm) 15.76 15.89 16.09 16.21 0.27 0.66
Hip width
g dnd Laoxe (M) 84.13 84.00 85.46 85.46 111 0.66
Heart girth
o Gos (CM) 8920 90.49 90.74 90.17 155 0.91
Body barrel
S Jak (em) 96.06 95.54 96.63 96.80 1.10 0.84
Top line
ob s (cm) 27.66 27.03 27.79 27.74 0.42 0.54
Rump length
S sl 2.0 (CM) 10.80 11.24 11.13 11.46 0.22 0.20
Chest width
L o, (Cm) 16.60 16.37 1657 15.97 0.26 0.31
Shoulder width
oh o2 (cm) 22.89 23.60 23.63 23.86 0.4301 0.41

Rump width

In each row, different letters indicate a significant difference (p<0.05).
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» HDL cble ylie cppidn sl caspiar (WS og, b JoSo
Spitalniak-) ), en g ;liws! (P +/+0) Wdgr 3¢5 g5 pyuo
ol 09y JeSe a5 00,8 4,155 (Bajerska et al., 2020
Ol Gl el jls el oS (gl QLS (189, L el oS
Qﬂ}l.&j oy & oy it mle 2938l &5 W08 Ly (2017
clale i 59y 2 o Sl plopw G35 blpd 5 aallogS
il e HDL

(P<0.05) sibso o me B3] ot )lis dsliko e gy isd) 4o 4

G0F 5 o> & QS ey (938l 48l gz ge mls el 5
09> pyo oS clBle p adllogS 4 0 ) Jole (slagpmelig
4350 580 (adld G (o> )2 29390 (]S .l 03405 > Gixe

Yunianto ) yeds ;5 e o Clusas (glasunle slacsl cu 55

SybglS o (Pearce et al., 2013) S (et al, 1997

Oil38l 1y elyS liee (6551 24008 (Schneider et al., 1988)
R

28,55 )18 e 13b Cos (g om0y (iRgR o) 52
8,55 )5 pinlajl (slajlest il o 55 b8 (55 il
5 Sl Jelse ales 5l i (oI5 ne byjlas o MBI
A 5 Sl b @ plgiee 55 el g5 clale
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Table 4- Effect of experimental treatments on serum metabolites

o

by glb doial b Treatment SEM P value
Serum metabolites Jals By oweling ol gt S g,

Control  Flax seed oil  Vitamin  Flaxseed oil + vitamin
F95 97.21 99.07 87.75 88.54 3.78 0.09
Glucose (mg/dl)
Jods 84.43° 97.13® 91.65° 109.832 4503 0.00
Cholesterol (mg/dl)
P oo . 5.66 5.77 5.42 5.45 0.117 0.10
Total Protein (g/dl)
il 1.17 1.14 1.15 1.16 0.062  0.98
Creatinine (mg/dl)
23| 25.04 27.30 26.52 24.04 1.686 0.52
Urea, mg/dl)
Yo ISl ofonse 20.30° 23.65% 22.09 28.708 1.414 0.0
high-density lipoprotein (HDL) (mg/dl)
Ayl 89 27.91 24.48 22.52 23.26 2.838  0.55

Triglyceride (mg/dl)

(p<0.05) sl o 45 cime COMS] oaimd yLis Cndy yn p> dliiioué g >
In each row, different letters indicate a significant difference (p<0.05).
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