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Abstract

Introduction: Most calves transported at a young age from dairy farms, making calf transport an important
reputational risk for the dairy industry. Transported dairy calves may be non-replacement calves, which are
transported either directly to abattoirs or fattening facilities for veal or beef production, or they may be heifer
calves that are transported to rearing facilities in preparation for entering the dairy herd. Transport is a recognized
stressor for all ages, with young calves being particularly vulnerable to welfare compromise during and after
transport. This vulnerability is due to several factors; for example, the fasting that accompanies transport puts
young calves at risk of energy depletion, hunger, and hypoglycemia (low blood glucose), particularly because
calves have low body fat reserves compared with adult cattle. Additionally, young calves do not display the
herding behavior that is commonly seen in adult cattle, making them more difficult to move; this difficulty
potentially puts calves at risk of poor handling. In addition to this, young calves are dependent on colostral
immunity for protection from infectious disease. If failure of passive transfer occurs, there is a high risk of
morbidity and mortality. Unfortunately, failure of passive transfer is common, occurring in an estimated 8§ to 42%
of dairy calves. Furthermore, commingling of calves during transport, lairage, and at auction markets potentially
increases exposure to pathogens and may lead to social stress, which can affect both immunity and pathogen
shedding. Therefore, considering the effect of B vitamins in reducing stress, in this study, the effect of vitamin B
complex injection on blood parameters and hormone levels as well as antioxidant status in fattening calves under
transportation stress was investigated.

Materials and methods: For the present study, 20 fattening calves were selected. They were kept in separate
boxes (1x1 m?) with a concrete floor covered with straw during the experiment. The calves were fed the same.
Water was also provided freely and separately. The experimental treatments included: 1. The first group (control):
without vitamin B complex injection and 2. The second group (B complex): 15 mL of vitamin B complex
injection. In this study, after 4 h of vitamin B complex injection, the animals were transported at a distance of 494
km during 10 h, and blood samples were taken from the jugular vein of calves to measure blood plasma
parameters. Blood plasma parameters including glucose, cholesterol, triglyceride, urea, creatinine, total protein,
albumin, globulin, albumin:globulin, insulin, cortisol, alkaline phosphatase, aspartate transaminase, alanine
aminotransferase, triiodothyronine, thyroxine, T3:T4, glutathione peroxidase, superoxide dismutase, catalase,
malondialdehyde, and total antioxidant status were measured in the blood of calves.
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Results and discussion: According to the results, in the B complex group, glucose concentration increased
significantly after transportation compared to the control group (£<0.05); in contrast, cholesterol concentration
decreased significantly after transportation and 24 hours after transportation in the B complex group compared to
the control group (P<0.05). Insulin concentration after transportation and thyroxine concentration after
transportation and 24 h after transportation significantly increased in the B complex group than in the control
group (P<0.05). In contrast, cortisol concentration after transportation and 24 h after transportation in the B
complex group compared to the control group showed a significant decrease (P<0.05). Superoxide dismutase and
catalase levels showed a significant increase and malondialdehyde concentration showed a significant decrease
after transportation and 24 h after transportation in the B complex group than in the control group (P<0.05). Also,
the effect of time and the interaction effect of treatment and time were significant on the concentration of some
blood parameters of animals (P<0.05). In this study, vitamin B complex injection led to a reduction in hunger
stress during transportation of calves due to increased blood glucose levels and improved energy status. Vitamin
B complex injection improved antioxidant status in fattening calves under transportation stress, followed by a
reduction in blood cortisol levels and adverse effects of stress in animals.

Conclusions: According to the results of this study, vitamin B complex injection acts as a valuable supplement
that can be used to improve blood parameters and antioxidant status following reduction of stress in fattening
calves.
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Table 1. Effect of vitamin B complex injection on blood metabolites concentration in fattening calves

Item Sampling Time Control B Complex SEM Treat Time TreatxTime
Before Transportation 81.22 78.97 4.012 0.5119  0.0001 0.1762
Glucose (mg/dL) After Transportation 82.48° 97.122 4.097 0.0001  0.0001 0.0001
24 h After Transportation 76.84 74.12 2968 0.7962  0.0001 0.2301
Before Transportation 48.12 46.29 2.745  0.6650  0.0001 0.3311
Cholesterol (mg/dL) After Transportation 54.16° 45.19° 2.002  0.0021  0.0001 0.0001
24 h After Transportation 47.89* 40.00° 1.565 0.0048 0.0001 0.0768
Before Transportation 22.96 24.01 1.241 0.6971  0.3571 0.5511
Triglyceride (mg/dL) After Transportation 24.69 25.11 1.099 0.6989  0.0859 0.4241
24 h After Transportation 26.48 27.49 1.117  0.7479  0.7968 0.6981
Before Transportation 29.21 30.13 0474 0.8112  0.2175 0.1579
Urea (mg/dL) After Transportation 32.14 33.09 0.698 0.7948  0.4259 0.2217
24 h After Transportation 30.89 31.22 0.748 0.6968  0.1198 0.0886
Before Transportation 55.89 58.12 2478 0.4784  0.0557 0.6162
Creatinine (U/l) After Transportation 62.48 66.28 2974 0.5411 0.1123 0.0957
24 h After Transportation 54.02 55.14 2.144  0.7801  0.1285 0.1122
Before Transportation 7.71 7.68 0.041 0.7471  0.2175 0.4401
Total protein (g/dL) After Transportation 7.56 7.62 0.055 0.6941  0.1961 0.3835
24 h After Transportation 7.59 7.64 0.062 0.7479  0.1552 0.1196
Before Transportation 3.29 3.32 0.018 0.8117 0.0756 0.0865
Albumin (g/dL) After Transportation 2.84 3.07 0.022  0.0628 0.6123 0.1295
24 h After Transportation 3.33 3.44 0.012  0.0796 0.1122 0.1178
Before Transportation 442 436 0.047 0.7226 0.4471 0.0779
Globulin (g/dL) After Transportation 4.72 4.55 0.059 0.1468 0.3131 0.1967
24 h After Transportation 4.26 4.20 0.069 0.8102 0.2989 0.2002
Before Transportation 0.744 0.761 0.009 0.1210  0.1157 0.1025
Albumin: Globulin After Transportation 0.601 0.674 0.012 0.0987 0.2177 0.1987
24 h After Transportation 0.781 0.819 0.014 0.2191 0.3301 0.2176

b Different superscript letters in the same row represent a significant difference (P<0.05). SEM: Standard error of the means
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Table 2. Effect of vitamin B complex injection on blood hormones concentration in fattening calves

Item Sampling Time Control B Complex SEM Treat Time TreatxTime
Before Transportation 0.42 0.41 0.091 0.8410 0.0001 0.6128
Insulin (ng/mL) After Transportation 0.49° 0.58* 0.078  0.0331 0.0001 0.0379
24 h After Transportation 0.54 0.52 0.055 0.6787  0.0001 0.4497
Before Transportation 4.19 4.22 0.114  0.7601  0.0001 0.5756
Cortisol (pg/dL) After Transportation 5.62¢ 4.28° 0.219  0.0001  0.0001 0.0001
24 h After Transportation 5.112 4.69° 0.288 0.0001  0.0001 0.0001
Before Transportation 1.36 1.33 0.031 0.8211  0.1701 0.0857
Triiodothyronine (T3) (ng/dL) After Transportation 1.42 1.39 0.029  0.7171  0.0952 0.1238
24 h After Transportation 1.31 1.33 0.040  0.8999  0.1247 0.1997
Before Transportation 8.69 8.71 0.749  0.8484 0.5571 0.02213
Thyroxine (T4) (ng/dL) After Transportation 5.27° 5.99* 0.119  0.0001  0.6867 0.4247
24 h After Transportation 6.47° 7.012 0.556  0.0001 0.4241 0.3176
Before Transportation 0.156 0.152 0.0048 0.8102 0.1757 0.1123
T3: T4 After Transportation 0.269 0.232 0.0104 0.1147 02117 0.0875
24 h After Transportation 0.202 0.190 0.0099 0.6768 0.3535 0.1179
Before Transportation 188.74 194.12 11.470 0.6248 0.0115 0.4417
Alkaline phosphatase (U/L) After Transportation 176.84 197.99 14.987 0.1247  0.0017 0.3397
24 h After Transportation 169.45 172.29 18.690  0.7495  0.0001 0.6867
Before Transportation 133.12 129.11 2988  0.5155 0.0897 0.5515
Aspartate transaminase (U/L) After Transportation 168.14 140.29 5.121 0.0911  0.2121 0.4434
24 h After Transportation 129.84 124.77 3.193  0.6988  0.3007 0.3789
Before Transportation 10.78 11.02 0.698  0.7149  0.2121 0.2176
Alanine aminotransferase (U/L) After Transportation 12.98 13.19 0.744 0.8001 0.1117 0.199
24 h After Transportation 9.78 9.49 0.411 0.7988  0.0888 0.5150
b Different superscript letters in the same raw represent a significant difference (P<0.05). SEM: Standard error of the means
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Table 3. Effect of vitamin B complex injection on antioxidant status in fattening calves
Item Sampling Time Control B Complex SEM Treat Time TreatxTime
Before Transportation 6.28 6.40 0.614 0.7484 0.0701 0.2121
Glutathione peroxidase (U/mg) After Transportation 6.49 6.56 0.516 0.6947 0.5011 0.1717
24 h After Transportation 7.12 7.01 0.414 0.5669 0.6522 0.2359
Before Transportation 29.87 30.11 1.248 0.7181 0.0001 0.0001
Superoxide dismutase (U/mg) After Transportation 26.12° 33.29° 1.559 0.0017 0.0001 0.0001
24 h After Transportation 25.78° 28.01* 1.019 0.0149 0.0001 0.0001
Before Transportation 0.42 0.46 0.098 0.1124 0.0011 0.0021
Catalase (U/mg) After Transportation 0.44° 0.52¢ 0.044 0.0011 0.0001 0.0001
24 h After Transportation 0.47° 0.56* 0.076 0.0001 0.0001 0.0057
Before Transportation 1.24 1.19 0.049 0.7908 0.0001 0.0001
Malondialdehyde (nmol/mL) After Transportation 1.622 1.38° 0.066 0.0074 0.0001 0.0001
24 h After Transportation 1.10? 0.97° 0.037 0.0001 0.0001 0.0001
Before Transportation 0.81 0.86 0.021 0.7169 0.0031 0.2317
Total antioxidant status (mmol/L) After Transportation 0.69 0.77 0.019 0.0665 0.0001 0.5156
24 h After Transportation 0.68 0.72 0.028 0.4697 0.0049 0.4245

*b Different superscript letters in the same raw represent a significant difference (P<0.05). SEM: Standard error of the means
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