Journal of Ruminant Research

niversity of Print ISSN: 2345 - 4261
re— Online ISSN: 2345 - 4253

Effect of supplementation with glycinate form of some trace minerals on antioxidant
and inflammatory status, immune response, and health in suckling calves

Mohammad Hossein Moazeni Zadeh!'"', Armin Towhidi>*'*/, Mahdi Zhandi*"/,

Kamran Rezayazdi?
! Department of Animal Science, Faculty of Agriculture and Natural Resources, University of Tehran, Karaj, Iran.
Email: moazeni.mh@ut.ac.ir
2 Corresponding Author, Department of Animal Science, Faculty of Agriculture and Natural Resources, University of
Tehran, Karaj, Iran, Email: atowhidi@ut.ac.ir
3 Department of Animal Science, Faculty of Agriculture and Natural Resources, University of Tehran, Karaj, Iran.
Email: mzhandi@ut.ac.ir
4 Department of Animal Science, Faculty of Agriculture and Natural Resources, University of Tehran, Karaj, Iran.
Email: rezayazdi@ut.ac.ir
Article Info ABSTRACT
Article type: Background and Objectives: After birth, neonatal dairy calves are
Research Full Paper  exposured to challenges such as an imbalance between oxidants and
antioxidants and immature immune system. Trace minerals are
micronutrients that play an important role in many physiological
processes, such as oxidative metabolism and immunity, and are
essential for the proper function of cells and tissues and also the health
of animals. The source and bioavailability of trace minerals may also
lead to improved growth performance and health status in livestock.
Here, the effects of supplementation of copper, iron, zinc and
Arti . . manganese glycinate on antioxidant and inflammatory status, immune
rticle history: . .
Received: 06/04/2024 response, hematological and hormonal parameters and Health status in
Revised: 8/09/2024  Holstein suckling calves were investigated.

Accepted: 8/10/2024

Materials and Methods: Twenty-three-day-old Holstein calves (10
males and 10 females with average birth weight of 40 + 5 kg) were
randomly assigned to 2 treatments with 10 calves per treatment.
Treatments were as follows: the control group received milk and basal
starter diet + whey protein (as a carrier of trace elements) and organic
treatment group received milk containing 1.5, 15, 6 and 6 ppm of
copper, iron, zinc and manganese respectively + basal starter diet

Keywords: containing 10, 100, 40 and 40 ppm of copper, iron, zinc and
Organic _ manganese from glycinate form. Calves were weaned on day 63. To
Supplementation evaluate antioxidant status (superoxide dismutase enzyme

Suckling calves

concentration, catalase enzyme activity, total antioxidant capacity and
Trace elements

malondialdehyde concentration), inflammatory status (serum amyloid
A and haptoglobin concentration), humoral immune response (serum
immunoglobulin G concentration against ovalbumin), hematological
parameters, and hormonal parameters (T3, T4 and cortisol
concentration), blood samples were collected on days 0, 21, 42 and 63
through the jugular vein. The cellular immune response was measured
by changes in skinfold thickness of the phytohemagglutinin injection
site at the end of the experiment. Health status, eye score, nasal score
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and fecal score were recorded daily and rectal temperature was
measured at the end of the experiment.

Results: Results showed that organic trace mineral supplemented
calves had higher red blood cells, hemoglobin, hematocrit and
neutrophil percentage, higher superoxide dismutase activity and rectal
temperature and lower lymphocyte, lower malondialdehyde
concentration and lower eye score than control calves (P<0.05). Calves
receiving glycinate trace minerals tended to have lower serum amyloid
A than control group calves. In addition, organic trace mineral
supplemented calves had higher total antioxidant capacity and catalase
activity at d 21 of the study compared to control calves (P<0.05). In the
current study glycinate trace mineral supplementation could not change
immune response and hormonal parameters in suckling calves.

Conclusion: In general, the supplemental feeding of copper, iron, zinc
and manganese glycinate form in the mentioned levels improved
antioxidant status and some hematological parameters in suckling
calves.
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Table 1- Ingredients of basal starter feed (based on dry matter%)

percent s

Ingredients |

43.7 Corn grain <5 4ls
30.0 Soybean meal L ;.. dls
15.0 Barley grain > «ls
1.0 Corn gluten meal & ;3 -5 8 s
2.0 Fish meal sl ;55
3.0 Wheat bran S g
2.0 Full fat 0y s 55,281 & 2 5 (6L g 4l
0.5 Salt
1.0 Sodium bicarbonate e Sy Sy
0.5 Dicalcium phosphate s LS
0.5 Calcium carbonate ..ds b S
0.3 Mineral premiX * jixs sl b gsee i
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Mineral premix contained per Kg: 13500 mg manganese, 18000 mg zinc, 4500 mg copper, 100 mg

cobalt, 72 mg selenium, 200 mg iodine.
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Vitamin premix contained per Kg: 1000000 IU Vitamin A, 250000 IU Vitamin D3, 5000 IU Vitamin E.
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Table 2- Least square means of plasma antioxidant status in Holstein suckling calves

P-Value sl
SEM - _
BEBLSOW 533) Dles S Lol
L 45
4.321 0.1050 0.3038 0.0031 284.82° 260.75° S e
Superoxide dismutase (Uml")
subls
0.027 0.0269 0.0082 0.6002 0.28 0.25 .
Catalase (nmol min' mL")
A1 ST el b b
0.076 0.0139 0.0001 0.1844 2.08 1.93 Total antioxidant capacity
(nmol ml")
SIS
0.001 0.0002 0.6213 <0001 0.095" 0.1128 dls0s

Malondialdehyde (nmol ml™")

ab Means in the same rows with different superscripts are significantly different (P< 0.05).
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Table 3- Least square means of plasma antioxidant status in Holstein suckling calves
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Table 4- Least square means of immune performance in Holstein suckling calves
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Table 5- Least square means of hematological parameters in Holstein suckling calves

P-Value Sles
SEM ]
Jsotoles BI3) Jles S Jals
o3 clad é
0.238 0.0998 <.0001 0.0227 9.05 8.11° PR A
Red blood cells (10?mL")
0.241 0.0004  <.0001 0.0004  12.54°®  10.74® WJSE“”’
Hemoglobin (gdL™")
0.678 0.0002 0.0068 <.0001 42,18  36.19° "S’J.
Hematocrit (%)
el S
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White blood cells (10*mL™")
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Platelet (10°mL™")
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Packed cell volume (%)
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Lymphocyte (%)
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Neutrophil (%)
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0.024 0.3750 <.0001 0.7716 0.48 0.50 'J”S””’
Eosinophil (%)
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Table 6- Least square means of plasma hormones concentration in Holstein suckling calves

P-Value S
SEM P
BEBL 1 Y] oles S Ll
o G N
0.081 0.7814 <.0001 0.1195 2.28 2.09 IATIRES
Triiodothyronine (ng ml™!)
0.419 0.5950 <.0001 0.6729 10.45 10.19 S
Thyroxine (ng ml)
0.122 0.646 <0001  0.8987 2.18 221 (Ot 02 o) a0 5
Cortisol (ppm)
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Table 7- Least square means of health status in Holstein suckling calves
SEM P-value Sl Aol
Sl 6 pe0
0.713 0.6475 18.50 18.03 a -
General health score
o sl
0.005 0.0117 0.02° 0.09 s 0
Eye score
e Skl
0.017 0.4418 0.42 0.49
Nasal score
50 3Ll
0.013 0.6215 0.21 0.18 St
Fecal score
CC) dxin sles
0.025 0.0044 39.322 39.14°

Rectal temperature (°C)

&b Means in the same rows with different superscripts are significantly different (P< 0.05).
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