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Table 1-The chemical composition of the diet (starter) and its components (%)
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Feed ingredients % The chemical composition

<2 430 (h02) S Lo 89.0
Corn Dry matter (%)

o 15.0 (M odle )l LSM)J) O%9R 18.1
Barley Protein (%DM)

ps 20 Suzd oo jl a0 y3) (22) il 0 Las 33
Wheat Ether extract (fat) (%DM)

b xS 378 (2 osle 1 (gmy3) (25 oy )3 Jolonals S 199
Soybean meal Neutral detergent fiber (%DM)
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Salt Acid detergent fiber (%DM)
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Oyster shell Ash (%DM)
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Mineral supplement® ' Calcium (%DM) '
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Vitamin Supplement Phosphorus (%DM)
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Myco ZurB Zn (mg/kg DM)
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Copper (mg/kg DM)
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The combination of vitamins: Vitamin A, 500000 IU per kg, vitamin E, 100 mg per kg, vitamin D3 100000 U per kg, combined
mineral supplement: 195000 mg calcium, phosphorus 90,000 mg; 90 000 mg of magnesium; 55,000 mg sodium, zinc 3,000 mg; 300
mg of iron, manganese 2000 copper 280 mg, 100 mg cobalt, selenium 1 mg; 400 mg of antioxidants.
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Table 2- The effect of nano-zinc oxide supplementation on growth performance of Holstein calves

M‘,&U,@l@@\"'
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Sy (63,50es (sl asciunl b S
Growth performance c | S ) S9 ) SEM P- value
parameters ontro 30 ppm nano-zinc 60 ppm nano-zinc

oxide oxide
(pS95) 0 26 09 82.31 88.12 92.81 1.47 0.03
Final Body Weight (kg)
Uss 2 p55ke) 0292 JS lisy 0js GIEL g 949 0.850 0.833 0.02 0.006
Daily Weight Gain (Kg/day)
Uss 2 £55k5) 0192 JS Sygh e 0.877 0.904 0.921 0.03 0.67
Feed Intake
e oo e 1.23 1.14 1.16 0.04 0.39
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Table 3- Effect of nano-zinc oxide supplement on blood parameters Holstein calves®

S S ]y J5S 895 SeSloil ol oy (1 Yo S Sl st 1 e pyalue
Blood parameters Control 30 ppm nano-zinc oxide 60 ppm nano-zinc oxide

(3 3 2 5 o) 5915 99 100.33 100.33 446 028
Glucose (mg/dL)

(5 o3 2 25 () Jg2edl8 124.26 110.33 117.33 9.12 0.57
Cholesterol (mg/dL)

U2 02 25 ko) da o 55 28.00 27.66 27.66 4.26 0.99
Triglycerides (mg/dL)

(= 2 2 e ) cresdl 4.06 4.03 4.26 0.10 0.27
Albumin (g/dL)

(5 (3 2 f_)f) I B 6.16% 586" 6.232 0.10 0.08
Total protein (g/dL)

(5 o 1 25) oS 2.10 1.66 1.96 0.12 0.11
Globulin (g/dL)

(3 o3 2 £35S o) 09> 09 25.00 28.00 27.00 1.24 0.29
Blood urea (mg/dL)

(= 2 Jge she) IS o] 5 0.436 0510 0.490 005 061

Antioxidants total (mmol)

*Means within same row with different superscripts differ (P<0.05).
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Table 4 -The effect of different levels of nano zinc oxide on activity of enzyme systems Holstein calves®

(02 3 s Cilad JAS gy amSlpliel g @Y ey aemSlolel eV o b ie
Activity of enzyme systems Control 30 ppm nano-zinc oxide 60 ppm nano-zinc oxide

(5 2 2215) Jigowsd 4S9 1067.5° 1378.9% 1776.3° 789 0.04
Superoxide dismutase (U/g)

()5 2 221) sl 0536585 33.20 34.03 34.03 656 075
Glutathione peroxidase (U/g)

(= 2 p5) ‘?*I”K o 12.50 1253 12.06 1.51 0.19
Hemoglobin (g/L)

(52 2 1) YU 27.16 23.93 26.20 3.70 0.12
Catalase (U/L)

() g 2215) Syl el Ul 62.32 56.33 59.00 505 071
Aspartate amino transferase (U/L)

(5 2 22l5) Syl 3 oY1 14.33 16.33 16.00 072 0.9
Alanine transferase (U/L)

() 5 215) S6lad S 9.02 9.49 9.14 134 095

Alkaline phosphatase (U/L)

(P<et0) sl n o e SIS (gl ol i By b sy slaguSile’
!Means within same row with different superscripts differ (P<0.05).
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Introduction The second element trace mineral in the body, which is stored in the body as well as regulator
feed intake. In many of the vital functions of the body, including growth, building hormones, vitamins and
enzymes plays a role and where involved is necessary in animal diets. Because the animal's body cannot take
much more of this element in the body thereby providing a daily basis through the diet can be effective. Also, the
most common combination of zinc element is its oxide form (ZnO), which is preferred for two reasons, one that
has the highest concentration of zinc, and the other is that it is absorbed high in the body and is also better
tolerated by the target tissues. Recently, Nano-zinc oxide has attracted much attention in animal nutrition studies.
Different nanoparticles are new forms of materials with high biologic properties and low toxicity, which seem to
have high potential for passing through physiological barriers and access to specific target tissues. The use of
antioxidants, such as Nano-zinc oxide, can be important in reducing the production of free radicals. The aim of
this study was to evaluate the effect of nano-zinc oxide on performance, growth and blood parameters in
Holstein suckling calves.

Materials and Methods The Zinc Oxide nanoparticles were purchased from Iranian agent of US Research
Nanomaterial, Inc. Port Co., Ltd., USA. The sizes of elemental ZnO particles ranged from 10 to 30 nm, stock:
US3590, in the form of white powder and Purity: 99%, APS: 10-30 nm, Color: white, Crystal Phase: single
crystal, Morphology: nearly spherical, SSA: 20-60 m2/g, True Density: 5.606 g/cm3. In this study 24 Holstein
calves with a mean age of 1 - 10 and an average weight of 38+2 were selected from pars Agro-Industrial and
Animal Husbandry dairy herd to determine the effects of supplementation nano-zinc oxide on performance,
blood parameters and some serum enzymes of them. Three levels 0 (control), 30 and 60 of the Nano-zinc oxide
were added to the calves starter concentrate as mg / kg of dry matter. Calves were allotted to the experimental
groups randomly and based on their age and weight to have similar age and weight average among the group.
The calves were housed in individual pens and fed with whole milk approximately at 10% of birth weight and
they had free access to the feed starter and water. Milk was offered in two equal meals daily at 08:00 and 19:00.
Blood samples were collected from the jugular vein on the 30 and 70 day of the trial (4 h after the morning
feeding) by heparinised venoject tubes, centrifuged at 3500 rpm for 15 min at 4 °C, and collected plasma was
immediately transported to the laboratory and frozen at —20 °C until analysis. Blood concentrations of glucose,
cholesterol, triglyceride, albumin, wurea, alkaline phosphatase, aspartate aminotransferase, alanine
aminotransferase, globulin and total antioxidant activity, glutathione peroxidase, catalase were measured using
the commercial kits. Data were analyzed in a completely randomized design using the MIXED procedure of
SAS. For variables measured over time (average daily gain, dry matter intake, and feed conversion ratio), time
was added to the model as a repeated factor.

Results and Discussion The results showed that the use of different levels Nano-zinc oxide had no
significant effect on feed intake and feed conversion ratio, whereas on the experimental diet supplement Nano-
zinc oxide suckling calves did show significant effect on final weight, weight gain. The significant difference
was not observed between the concentration of blood parameters (glucose, cholesterol, triglyceride, albumin,
urea, alkaline phosphatase, aspartate aminotransferase, alanine aminotransferase, globulin and total antioxidant
activity, glutathione peroxidase, catalase except superoxide dismutase). The results showed that supplementing
with 60 ppm Nano-zinc oxide significant was increased in the concentration or activity of blood superoxide
dismutase compared to the control group. Dietary nano-zinc oxide supplementation on Holstein calves compared
to the control group increased concentrations of superoxide dismutase. Zinc-dependent antioxidant enzymes such
as superoxide dismutase reduces the activity of this enzyme in the membrane of cells, including red blood cells,
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leading to increased damage of oxidative stress.
Conclusion The results of this study showed that supplementation of Nano-zinc oxide in the diet improved

the body weight, daily gain and superoxide dismutase concentration in Holstein suckling calf. In general it can
be concluded that the use of zinc to form nanoparticles had no effect on performance and blood parameters.
Thus, nano-zinc oxide supplementation in suckling calf starter diet can effectively help to cope with the stress.

Keywords: Blood parameters, Holstein calves, Nano-zinc oxide.






