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Introduction: Suboptimal levels of kid survival are the largest contributor to reproductive wastage in goat flocks.
This results in substantial loss of production, producer, and industry income, and is increasingly being perceived
as poor animal welfare. Improving kid survival is therefore a priority for the industry. Nutrient provision during
gestation not only affects maternal status and reproductive performance but also affects prenatal and postnatal
offspring growth and health. Although trace minerals (TM) are needed by the body in small amounts, they are
essential nutrients for several metabolic functions such as growth, development, reproduction, and immunity.
Furthermore, newborn animals are dependent upon their dams for the transfer of these nutrients via the placenta
and the mammary gland. The antibodies obtained from colostrum are the only defense mechanism against
environmental factors in neonatal ruminants. Inadequate nutrition of the dam, immune system suppression, and
stress factors may lead to the production of low-quality colostrum. Management and feeding of high-quality
colostrum can reduce kid mortality, strengthen immunity, and increase animal life span. Nutrition affects the
development of the mammary gland, the onset of lactogenesis, and colostrum production, either by affecting some
of the hormones that control these processes or by contributing nutrients that are in demand at this stage of
pregnancy. Selenium plays an important role in preventing impaired function of the immune response. Copper
deficiency has been shown to result in lowered bactericidal activities of blood leukocytes in ruminant animals.
Zinc sufficiency has also been linked to proper immune functions. Therefore, this study aimed to investigate the
effect of TM injection in late pregnancy on colostrum quality and plasma metabolites of Lori does and their kids.
Materials and methods: Thirty Lori mature does with an average body weight of 40 kg and an age of 2-3 years
were used. One month before the expected kidding, animals were divided into two groups (n=15 does/group) and
randomly assigned to experimental treatments. Experimental treatments were no injection of trace minerals
(Control; C) and injection of 1 mL of TM at four and two weeks before expected kidding. Blood samples were
taken through the jugular vein. Each mL of TM solution contained 2.5 mg of Cu, 1.25 mg of Se, 5 mg of Mn, and
5 mg of Zn. All does were kept in similar nutritional and managerial conditions from mating to one month before
kidding.

Results and discussion: Results showed that plasma concentrations of glucose and total cholesterol (TC) tended
to be higher and lower in the TM group at day 7 before kidding, respectively (P=0.06). Experimental treatments
did not affect plasma triglyceride (TG), Ca, and Mg concentrations, and glutathione peroxidase (GPX) activity of
does at day 7 before kidding (P>0.05). Whereas, TM injection before mating decreased plasma malondialdehyde
(MDA) and increased total protein (TP), BRIX index (BI), superoxide dismutase (SOD), and total antioxidant
activity at day 7 before kidding (P<0.05). Colostrum of does received TM had a higher fat, protein, and BI content
and a lower lactose content than the colostrum of the C group (P<0.05). Plasma concentrations of glucose and
MDA were lower in kids born from does received TM than those born from the C group (P<0.05). Experimental

" Corresponding author: m.shamsolahi@ilam.ac.ir



Karami et al.: Effect of trace mineral injection in late pregnancy on colostrum quality... 74

treatments did not affect plasma concentrations of TC, Ca, and Mg concentrations in kids (P>0.05). Kids born
from does received TM had higher plasma concentrations of TG, TP, BI and SOD, GPX, and total antioxidant
activity than those of the C group (P<0.05).

Conclusions: According to the results of the present experiment, injection of a TM solution containing Cu, Zn,
Se, and Mn four and two weeks before birth increased the concentrations of TP and BI as well as the activity of
antioxidant enzymes (SOD, GPX) and antioxidant capacity and reduced MDA concentration in Lori goat plasma.
This improved the quality of colostrum produced by these does. Kids born from does receiving trace minerals had
higher plasma concentrations of TP, BI, and activity of antioxidant enzymes (SOD, GPX), higher total antioxidant
capacity, and lower concentrations of MDA compared to the C group. Therefore, this strategy may have beneficial
effects on the health, viability, and performance of kids before weaning.
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Table 1. Ingredients and chemical composition of diet at late pregnancy

Item Amount
Ingredients (% of DM)

Alfalfa hay 43.75
Wheat straw 12.50
Barley grain 19.00
Corn grain 10.00
Wheat bran 6.50
Soybean meal 4.50
Minerals and vitamins premix' 2.00
Calcium carbonate 0.85
Sodium Bicarbonate 0.70
Magnesium oxide 0.20
Chemical composition

ME (Mcal/kg) 2.24
CP (% of DM) 14.50
NDF (% of DM) 40.50
NFC (% of DM) 34.80
Ash (% of DM) 9.20
EE (% of DM) 2.20
Ca (% of DM) 0.95
P (% of DM) 0.50

! Mineral and vitamin premix contained 500,000 international units of vitamin A, 10,000 international units of vitamin D3,
100 mg of vitamin E, 196 g of calcium, 96 g of phosphorus, 19 g of magnesium, 46 g, 2 g of manganese, 3 songs grams, 3
grams of copper, 3 grams of zinc, 100 mg of cobalt, 100 mg of iodine, 1 mg of selenium, and 400 mg of antioxidants.
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Table 2. Plasma metabolites, antioxidant enzymes and malondialdehyde concentrations, and BRIX index of
Lori does at the beginning of experiment

Injection type
Parameter Distilled water Trace minerals SEM P-value
Total protein (g/dL) 6.8 6.7 0.26 0.69
Glucose (mg/dL) 64.4 69.0 1.82 0.10
Total cholesterol (mg/dL) 47.0 51.3 2.22 0.19
Triglycerides (mg/dL) 27.0 27.2 1.50 0.92
BRIX index (%) 10.20 10.10 0.27 0.73
Calcium (mg/dL) 8.14 8.17 0.25 0.93
Magnesium (mg/dL) 2.38 2.23 0.11 0.36
MDA (nMol/L) 52.7 50.9 2.13 0.77
GPX (IU/mL) 19.0 18.2 0.66 0.85
SOD (IU/mL) 19.80 18.70 0.61 0.89
Total antioxidant capacity (mMol) 0.085 0.072 0.007 0.20
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Table 3. Effect of trace minerals injection at late pregnancy on plasma metabolites, antioxidant enzymes and
malondialdehyde concentrations, and BRIX index of Lori does at 7 days before kidding

Injection type
Parameters Distilled water Trace minerals SEM P-value
Total protein (g/dL) 6.6 7.4 0.16 0.03
Glucose (mg/dL) 73.0 68.8 1.49 0.06
Total cholesterol (mg/dL) 55.4 60.1 1.67 0.06
Triglycerides (mg/dL) 29.6 31.1 0.98 0.29
BRIX index (%) 9.5% 11.4* 0.22 0.04
Calcium (mg/dL) 8.7 8.2 0.23 0.13
Magnesium (mg/dL) 23 2.1 0.10 0.15
MDA (nMol/L) 88.1° 75.5° 1.24 0.01
GPX (IU/mL) 16.5 17.6 0.45 0.18
SOD (IU/mL) 9.3b 16.3 0.52 0.01
Total antioxidant capacity (mMol) 0.26° 0.43* 0.001 0.01

b Values within each row with different superscripts differ significantly (P<0.05).
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Table 4. Effect of trace minerals injection at late pregnancy on chemical composition of colostrum of Lori

does
Injection type
Parameter Distilled water Trace minerals SEM P-value
Fat (%) 6.12° 6.65° 0.17 0.04
Protein (%) 12.23° 14.352 0.47 0.04
Lactose (%) 3.5° 2.67° 0.11 0.01
BRIX index (%) 21.6° 23.32 0.45 0.03

b Values within each row with different superscripts differ significantly (P<0.05).
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Table 5. Effect of trace minerals injection at late pregnancy of Lori does on plasma metabolites, antioxidant
enzymes and malondialdehyde concentrations and BRIX index of their kids

Injection type

Parameter Distilled water Trace minerals SEM P-value
Total protein (g/dL) 7.9° 8.7° 0.23 0.02
Glucose (mg/dL) 81.6% 73.0° 1.15 0.01
Total cholesterol (mg/dL) 63.0 63.1 1.38 0.96
Triglycerides (mg/dL) 32.30 37.52 1.10 0.01
BRIX index (%) 10.8° 11.72 0.25 0.03
Calcium (mg/dL) 8.1 7.8 0.25 0.57
Magnesium (mg/dL) 1.87 1.75 0.11 0.46
MDA (nMol/L) 96.6* 90.3° 1.27 0.01
GPX (IU/mL) 24.2° 34.5° 0.84 0.01
SOD (IU/mL) 10.3° 12.4* 0.53 0.02
Total antioxidant capacity (mMol) 0.336° 0.447* 0.013 0.01

b Values within each row with different superscripts differ significantly (P<0.05).
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