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The effect of adding zinc and copper to diet of late-pregnant ewes on blood and
milk minerals profile, lambs growth performance and some blood parameters
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ABSTRACT

The aim of this study was to investigate the effect of zinc and copper adding to diet of late-pregnant Mehraban breed
ewes, on blood and milk minerals profile, lambs growth performance and some blood parameters. Seventeen ewes
with 3-4 years old, 45 days before delivery were divided into 3 groups. Treatments includes: treatl) basal diet without
supplement (containing 18.98 ppm Zn and 7.51 ppm Cu); 2) basal diet+30 ppm Zn as zinc sulfate, and 3) basal
diet+30 ppm zinc as zinc sulfate and 8 ppm Cu as copper sulfate. Lambs were weighed at birth and at 10, 20 and 30
days of age. Lambs were raised with their dams during the experimental period. Blood samples of ewes were
collected at -45, 0 and +30 days of delivery and lambs at 10 and 20 days of age. Milk sample was collected at 0, 15,
30 days after delivery. Dietary supplementation of zinc and copper significantly increased plasma (ewes and lambs)
and milk zinc and copper concentrations (P<0.05), however, milk iron and also serum Calcium and Phosphorus
concentrations were not affected (P>0.05). In treat-2 and 3, lambs body weight, daily gain, red blood cells count,
hemoglobin concentration, plasma T, zinc and ALP concentrations were significantly higher than control group
(P<0.05). The concentrations of glucose, creatinine, total protein, albumin, globulin, lactate dehydrogenase,
triglycerides, cholesterol were not affected by treatments (P>0.05). The results showed that adding 30 ppm zinc to
pregnant ewes' diet result in increase plasma and milk zinc concentrations and finally lambs growth performance.

Keywords: Blood parameters, pregnant ewes, Zinc and Copper Sulfate.
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Table 1. Ingredients and nutrient composition of the

basal diet
Feedstuff
. Alfalfa Barley Wheat Wheat .
Nutrients hay grain  bran straw Basal diet
3% 39% 5% 23%

DM (%) 8963 913 8775 923 90.80
OM (%DM) 903 922 932 936 91.95
CP (%DM) 1491 1141 1604 461 11.23
NDF (%DM) 48.8 21 522 578 40.19
ADF (%DM) 34.6 114 126 50.23 28.05
Calcium (ppm) 17 0.08 013 0.5 0.61
Phosphorus (ppm) 025 033 075 0.06 0.26
Zinc (ppm) 22 182 55.09 8.12 18.98
Copper (ppm) 1038 506 151 590 7.51
Iron (ppm) 305 9034 1511 1416 176.00
ME (Mcal/kg) 21 3 25 15 2.33

Metabolizable energy was calculated based on NRC (2007).
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Table 2. Performance growth comparison for lambs in different treatments until 30 days of age

Treatment P-value?

Item Control Zn Zn + Cu SEM T D TxD
Birth weight (kg) 3.80 4.28 4.20 0.16 0.13
Daily gain day 1-10 (g) 199.53° 231.37° 237.25° 9.41 0.03
Body weight 10 day (kg) 579" 6.59° 6.58° 0.17 0.01
Daily gain day 11-20 (g) 189.85 226.75 215.25 13.30 0.18
Body weight day 20 (kg) 8.73° 8.86% 8.73" 0.21 <0.01
Daily gain day 21-30 (g) 163.50° 192.12% 193.25° 6.67 0.01
Body weight 30 day (kg) 9.33° 10.78° 10.66% 0.22 <0.01
Total test daily gain (g) 185.77° 221.21% 214.01° 7.71 <0.01 <0.01 0.93
Total test body weight (kg) 5.77° 7.97° 6.12° 0.26 <0.01 <0.01 0.55

SEM: Standard error of mean

L‘bu:.i:l.@ \>)|~,\jl;;..)| sla> SEM

P+ 0) sl s sre yae (g ylel glis Bacaolis 25y ,8 5l gt 12 40 lued glad > )

1. Means with different lowercase letters in rows are significantly different (P<0/05).
2. T: treatment; D: day; TxD: TreatmentxDay.
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Table 3. Blood hematological parameters and serum
thyroid hormones of lambs in 20 days of age

Treatments
Item

Control  Zn Zn+Cu SEM P-value

RBC (10% uL) 9.66° 10.25° 10.11° 0.2 0.01
HGB (gr/dL) 9.63° 10.08° 10.07° 033 0.3

HCT (%) 3863 3998 3892 060 027
MCV (fL) 4182 3998 3892 034 027
MCH (pg) 1097 1085 1122 019 0.39

MCHC (g/dL) 2552 2547 26,60 039 0.0
Ts (nmol/L) 10.71° 11.24® 11.41° 0.6 0.03
T, (nmol/L) 102.46 10758 10510 1.90 0.19
To/T, 0.104 0.104 0108 0.002 0.33
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SEM: Standard error of mean.
1. Means with different lowercase letters in rows are significantly
different (P<0/05).
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Table 4. Blood concentration zinc, copper, Iron, Calcium and Phosphorus ewes in different treatments

Treatments P-value*

Item Control Zn Zn+ Cu SEM T D T<D
EWE?
Zinc (mg/L)
-45 0.78 0.79 0.79 0.04 0.98
0 0.88° 1.14° 117 0.04 0.00
+30 0.84 1.02 0.95 0.06 0.16
Total test 0.85 0.97 0.96 0.04 0.06 <0.01 0.03
Copper (mg/L)
-45 0.83 0.82 0.82 0.05 0.96
0 0.70° 0.79° 1.10° 0.03 <0.01
+30 0.84 0.86 0.97 0.03 0.05
Total test 0.79° 0.82° 0.96° 0.02 <0.01 0.15 <0.01
LAMB?
Zinc (mg/L)
10 0.89° 0.98° 0.97° 0.03 0.04
20 0.88° 0.98° 0.98° 0.02 0.03
Total test 0.89° 0.98° 0.97° 0.02 0.01 0.44 0.43
Copper (mg/L)
10 0.86° 0.85° 0.96° 0.02 0.12
20 0.87° 0.85° 0.95° 0.02 <0.01
Total test 0.86° 0.85° 0.96* 0.01 <0.01 0.99 0.67
Iron (mg/L)
10 1.23 1.28 1.23 0.04 0.56
20 1.23 1.25 1.27 0.03 0.68
Total test 1.24 1.27 1.25 0.02 0.72 0.81 0.58
Calcium (mg/dL)
10 9.26 9.05 9.14 0.16 0.69
20 9.23 8.94 9.10 0.12 0.32
Total test 9.24 8.97 9.11 0.13 0.40 0.61 0.95
Phosphorus (mg/dL)
10 7.35 7.41 759 0.11 0.34
20 7.22 7.08 7.16 0.11 0.66
Total test 7.29 7.25 7.38 0.08 0.45 <0.01 0.45
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SEM: Standard error of mean.
1. Means with different lowercase letters in rows are significantly different (P<0/05).
2. Values of -45, 0 and +30 indicate 45 day before parturition, day of delivery and 30 day after parturition respectively.
3. Values of 10 and 20 in this column indicate 10 and 20 days after lambs” birth.
4. T: treatment; D: Day; TxD: TreatmentxDay
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Table 5. Serum of metabolic parameters lambs in different treatments

Treatment P-value®
Item Control Zn Zn +Cu SEM T D <D

Total protein (mg/dL)

10 70.60 71.25 71.48 0.90 0.78

20 69.90 68.58 68.63 2.07 0.88

Total test 70.25 69.92 70.06 1.08 0.97 0.11 0.77
Albumin (mg/dL)

10 46.45 46.45 46.36 0.51 0.98

20 45.07 45.25 45.20 0.57 0.97

Total test 45.75 46.00 45.56 0.61 0.88 <0.01 0.97
Globulin (mg/dL)

10 24.27 24.79 25.12 0.46 0.76

20 23.47 25.58 25.30 0.94 0.28

Total test 23.87 25.19 25.21 0.62 0.26 0.94 0.67
Glucose (mg/dL)

10 85.02 86.20 86.32 1.38 0.78

20 86.12 87.00 86.62 1.27 0.89

Total test 85.57 86.60 86.47 0.94 0.72 0.49 0.95
Creatinine (mg/dL)

10 0.79 0.87 0.89 0.03 0.15

20 0.80 0.78 0.81 0.02 0.30

Total test 0.77 0.84 0.80 0.03 0.34 0.01 0.10
Triglycerides (mg/dL)

10 83.86 84.62 84.80 2.38 0.95

20 76.39 78.43 76.26 1.36 0.53

Total test 80.02 81.52 80.53 1.40 0.73 <0.01 0.80
Cholesterol (mg/dL)

10 65.65 68.55 66.25 1.97 0.53

20 70.86 71.93 70.76 2.24 0.90

Total test 68.50 70.24 68.50 1.46 0.58 <0.01 0.78
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SEM: Standard error of mean.
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1. Means with different lowercase letters in rows are significantly different (P<0/05).

2. T: treatment; D: day; TxD: TreatmentxDay
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Table 6. Serum enzyme concentrations of lambs in different treatments

Treatment P-value?

Item Control Zn Zn+Cu SEM T D TxD
AST (u/L)

10 53.12 52.00 54.16 1.27 0.43

20 75.47% 66.05% 63.81° 2.85 0.03

Total test 64.78% 59.02° 58.99° 1.56 0.02 <0.01 0.03
ALT (u/L)

10 12.90 13.34 12.50 0.75 0.70

20 20.89 16.30 15.30 1.62 0.09

Total test 16.12 15.56 13.76 1.09 0.29 <0.01 0.12
ALP (u/L)

10 207.11 250.68 245.96 12.38 0.05

20 187.49° 211.15° 203.59° 6.02 0.04

Total test 198.76° 230.92? 224.89° 6.98 <0.01 <0.01 0.48
LDH (u/L)

10 217.09 210.14 210.14 14.40 0.92

20 316.30 264.34 284.34 19.51 0.20

Total test 240.36 203.51 239.09 19.31 0.34 <0.01 0.24
CPK (u/L)

10 56.07 59.23 59.23 1.8 0.77

20 74.23 63.76 63.76 3.66 0.13

Total test 60.40 56.53 57.90 2.37 0.51 <0.01 0.16
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SEM: Standard error of mean.
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1. Means with different lowercase letters in rows are significantly different (P<0/05).

2. T: treatment; D: day; TxD: TreatmentxDay
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Table 7. Milk concentration zinc and copper ewes in different treatments

Treatment P-value®
Item Control Zn Zn+ Cu SEM T D <D
Zinc (mg/L)
0 3.08° 6.14° 6.22° 0.26 <0.01
15 2.95° 4317 4.15° 0.21 <0.01
30 3.04° 3.99 3.90% 0.15 <0.01
Total test 3.32° 4817 476° 0.13 <0.01 <0.01 0.02
Copper (ng/L)
0 475.00° 483.33° 643.00° 27.46 <0.01
15 376.40° 441.66° 530.83% 28.66 <0.01
30 414.00 410.66 463.33 26.44 0.29
Total test 415.80° 445.22° 545.72° 15.95 <0.01 <0.01 0.03
Iron (pg/L)
0 797.00 780.66 750.66 26.54 0.46
15 510.00 499.50 486.83 22.87 0.77
30 552.80 542.46 542.16 27.31 0.95
Total test 619.93 607.61 593.22 14.95 0.44 <0.01 0.96

wailL..a é)b.?t;..u‘ ks SEM

(P<+ [+ 0) el )b@.m goes Lg};fl G E g VTR AR V- BUPL ORI S IOV - F Y8 JER

SEM: Standard error of mean.

39y 0 )Lg,...: TxD 39 :D ‘)L@_:.T TY

1. Means with different lowercase letters in rows are significantly different (P<0/05).

2. T: treatment; D: day; TxD: TreatmentxDay
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