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Table 1. Dietary ingredients of the basal diet

Item (% of DM) Amounts
Alfalfa hay 16.75
Corn silage 20.47
Beat pulp 6.14
Barley grain, ground 15.37
Corn grain, ground 16.14
Soybean meal 10.98
Corn gluten meal 1.14
Fish meal 1.16
Meat meal 1.49
Extruded full-fat 1.73
Soybean

Whole cottonseed 3.20
Protected fat 1.57
Wheat bran 1.13
Vitamins and mineral 0.94
premix*

Calcium carbonate 0.31
Dicalcium phosphate 0.18
Sodium bicarbonate 0.94
Magnesium oxide 0.12
Salt 0.19
Toxin binder 0.05

Premix composition per kg: vitamin A, 750000 IU;
vitamin D3, 200000 IU; vitamin E, 4000 1U; Ca, 150 g;
P, 40 g; Na, 60 g; Mg, 40 g; Cu, 1500 mg; Fe, 4000 mg;
Mn, 5000 mg; I, 60 mg; Co, 40 mg; Se, 40 mg;
antioxidant, 400 mg.

Table 2. Chemical composition of the basal diet

Item Amounts
NE; (Mcal/kg of DM)! 1.70
CP (% of DM) 16.14
Ether extract (% of DM) 4.84
NDF (% of DM) 30.23
Ca (% of DM) 0.98

P (% of DM) 0.49
Zn (mg/kg of DM) 37

ICalculated from NRC (2001).

Table 3. Effect of zinc sources on Glucose and serum enzyme activities

Treatments
Parameters Control ZnGly ZnHcl Zno ZnSo4 SEM P-Value
Glucose (mg/dl) 51.65 52.73 52.38 52.03 50.55 2.571 0.973
ALP (U/L) 44,855 51.472 51.078 50.442 49.922 1.454 0.023
AST (U/L) 52.67 53.21 53.33 53.95 53.61 2.168 0.996
ALT (U/L) 25.75 25.29 25.50 25.37 25.86 0.936 0.991

AST = aspartate aminotransferase; ALT = alanine aminotransferase; ALP = alkaline phosphatase.

Control (no supplement Zn); Zn glycine complex (ZnGly); Zn hydroxychloride complex (ZnHcl); Zn oxide (ZnO); Zn

sulfate (ZnS0O4).
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Table 4. Effect of zinc sources on serum mineral concentration

Treatments
Parameters Control ZnGly ZnHcl ZnO ZnSo4 SEM P-Value

Ca 9.610 9.680 9.672 9.655 9.530 0.140 0.939
P 5.040 5.943 5.014 5.141 5.009 0.128 0.864

Zn
Time 0 1.231 1.237 1.234 1.243 1.226 0.070 0.999
Total 1.228° 1.5332 1.5262 1.4322 1.3932 0.055 0.004
Cu 0.787 0.785 0.801 0.812 0.786 0.015 0.615
Fe 1.994 1.974 1.980 1.996 1.986 0.023 0.952

Control (no supplement Zn); Zn glycine complex (ZnGly); Zn hydroxychloride complex (ZnHcl); Zn oxide (ZnO); Zn
sulfate (ZnSO4).
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Table 5. Effect of zinc sources on hematological parameters

Treatments

Parameters Control | ZnGly ZnHcl ZnO ZnSo4 SEM | P-Value
RBC (10%/ul) 5.73 5.82 5.80 5.35 5.71 0.198 0.780
Hb (g/dl) 9.45 9.16 9.29 8.91 8.81 0.294 0.889
PCV (ml/dl) 29.62 29.11 29.01 28.33 28.10 0.832 0.897
MCV (fl) 49.78 47.18 50.00 51.05 48.67 1.018 0.163
MCH (pg) 16.51 15.27 16.03 16.58 15.45 0.466 0.369
MCHC (g/dl) 32.80 32.72 32.12 32.37 33.45 0.678 0.629
WBC (/ul) 7.54 8.04 8.40 8.20 7.91 0.555 0.968
Neutrophile (% of WBC) 50.53 44.12 44.48 4491 47.14 1.638 0.113
Lymphocyte (% of WBC) 43.00 48.31 48.03 47.45 46.20 1.286 0.273
Monocyte (% of WBC) 3.10 4.86 4.74 4.18 3.80 0530 0.132
Eosinophyle (% of WBC) 3.38 2.70 2.74 3.46 2.86 0.516 0.246

Hb, hemoglobin concentration; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular hemoglobin concentration;
MCYV, mean corpuscular volume; PCV, packed cell volume; RBC, red blood cell; WBC, white blood cell.

Control (no supplement Zn); Zn glycine complex (ZnGly); Zn hydroxychloride complex (ZnHcl); Zn oxide (ZnO); Zn
sulfate (ZnS0O4).
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Table 6. Effect of zinc sources on cell-mediated immune response to injected intradermally with PHP?

Treatments
Parameters Control ZnGly ZnHcl ZnO ZnSo4 SEM | P-Value
Skinfold thickness (mm) 1.78 2.14 2.12 2.06 2.02 0.092 0.172

Phytohemagglutinin

Control (no supplement Zn); Zn glycine complex (ZnGly); Zn hydroxychloride complex (ZnHcl); Zn oxide (ZnO); Zn

sulfate (ZnS0O4).
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Abstract

The purpose of this study was to compare the effects of zinc from different sources on hematological parameters
of blood and immune response in early lactation of dairy cows. Thirty multiparous dairy cows randomly allocated
to one of five dietary treatments in a complete randomized design. All cattle were fed a low Zn diet for 42 days
prior to assignment to dietary treatments as a depletion phase. Treatments consisted of: 1) control (no supplement
Zn), 2) Zn glycine complex (ZnGly), 3) Zn hydroxychloride complex (ZnHcl), 4) Zn oxide (ZnQO), 5) Zn sulfate
(ZnSO4). The Zn sources were added to provide 1500 mg/head/day of supplemental Zn. The result indicated that
glucose, AST and ALT were not different between treatments. Zinc supplementation increased plasma alkaline
phosphatase activity in compare of control. The results indicated that Ca, P, Fe, and Cu were not affected by
treatments. The used of different sources of zinc significantly increased serum zinc in compare control group. The
used of zinc had not significantly effect on hematology of blood. Also, Swelling response following intradermal
injection of phytohemoagglutinin was not affected by zinc sources. Therefore, the results of present study indicated
that although used of 1500 mg/day/head zinc from different sources increased serum zinc, had not significantly
onimmune response in dairy cattle.
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