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Table 1- Basal diet compounds and components

Ingredients (% of DM)

Alfalfa 55
Corn 16.2
Soybean Meal 5.5
Barley 16.8
Wheat Bran 6.5
Chemical composition

Metabolizable energy (Mcal/ Kg) 2.45
Crude protein (%) 16
NDF (%) 34.48
Selenium (mg / kg) 0.1
Copper (mg / kg) 16.69
Zinc (mg / kg) 28.55
Iron (mg / kg) 125.96

*No mineral supplement was added to the daily ration.
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Figure 1- Level of the prepared nano-selenium
particls
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Table 2- Average milk production of Khalkhali goats from birth to the fourth week (grams per day)

First week Second week Third week Fourth week
Control group 665.3+29.23 760.5+26.34 781.8+29.28 781.8+34.27
Organic selenium 708.3+35.59 795.6+28.60 815.9+42.67 924.9+34.80
Inorganic selenium 686.7+34.13 768.2+28.60 799.1+£52.31 911.9+39.76
Selenium nanoparticles 660.0+32.46 758.4+29.57 771.6+38.73 856.2+41.48

Mean * standard deviation
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Table 3. Average colostrum production of Khalkhali goats of from birth to day 3 (g / day)

First day Second day Third day
Control group 560+41.55 480+32.20 425+28.45
Organic selenium 585+30.89 509+29.85 4454+31.03
Inorganic selenium 425:+50.04 465+40.01 415+26.91
Selenium nanoparticles 535+45.17 460+39.21 410+39.74

Mean + standard deviation
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Table 4- Average body weight of Khalkhali kids from birth to the fourth week (kg per day)

Time of birth first week second week third week fourth week
Control group 2.41+0.49 3.20+0.53 4.234+0.21 5.00+0.81 5.75+0.77
Organic selenium 2.70+0.10 3.40+0.11 4.41+0.28 5.46+0.55 6.2+0.50
Inorganic selenium 2.63+0.21 3.42+0.10 4.36+0.20 5.21+0.73 6.22+0.88
Selenium nanoparticles 2.53+0.17 3.56+0.20 4.34+0.42 5.44+0.29 5.85+0.65

Mean * standard deviation
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Table 5- Concentration of selenium in colostrum and serum of goats and kids (micrograms per liter)

Selenium concentration Control group  Organic Selenium Inorganic Selenium
selenium nanoparticles
Blood Goat (before supplement) 120.41+9.88 115.92+9.65 118.19+9.81 116.83+8.6
Goat (day of calving) 123.74+6.50¢ 435.86+12.81° 291.15+10.94° 584.15+17.15%
Serum  Goat (before supplement) 64.56+7.98 61.18+7.84 59.41+8.47 62.72+7.33
Goat (day of calving) 66.94+7.93¢ 283.69+12.14° 195.38+10.04°¢ 351.62+18.03?
Colostrum 55.54+8.82¢ 342.94+9.142 254.82+10.51° 44.65+6.60¢
Blood Kids (birthday) 120.114+8.91°¢ 467.85+14.10% 225.56+10.65° 107.33+9.09¢
Kids (7 day old) 113.9749.46° 391.34+16.49? 173.58+13.43° 111.3846.25°¢
Serum  Kids (birthday) 74.13+£9.69° 172.11+17.09° 102.78+10.68° 56.28+10.18¢°
Kids (7 day old) 66.52+8.48° 151.02+16.55% 82.30+8.69° 66.93+5.33°

a.b.¢ | east square means in a row with differing letters differ significantly (P<0.05).
Mean + standard deviation.
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Introduction: Selenium (Se), as an antioxidant element, is a neutralizing mineral for oxidative
stress and urging apoptosis in stressed biological systems. Selenium is a necessary trace element for
ruminants that participates in varied biological processes like antioxidant defense, production of
thyroid hormone, and response of immune system. In recent years, researches have focused on the
best supplementary sources of selenium to maximize biological performance. The studies about
reproductive performance, such as that of Gabryszuk and Klewiec (2002), showed that injecting
ewes with Se four weeks before breeding and again during the last four weeks of gestation caused a
32% increase in lambing percentage compared with Se-deficient ewes. Furthermore, adequate Se
status of the newborn lambs not only ensures prevention of nutritional myopathy, but also decreases
losses in lamb productivity. Lambs from Se-supplemented ewes showed faster progression to stand
and nurse compared with lambs from unsupplemented ewes and leading to an overall decrease in
lamb mortality (Mufioz et al. 2009). It has been observed that selenium mineral supplements, such
as sodium selenite and sodium selenate, have the same bioavailability. However, organic selenium
supplements such as yeast selenium more effectively increase the concentration of selenium in
blood and milk and may have a better bioavailability. However, the recently developed red
elemental selenium has promising uses in the environmental protection from the pollution of the
excessive selenium (Zhang et al. 2007). Zhang et al. (2007) synthesized nano red elemental
selenium (nano-Se) with the size of 5 — 100 nm and observed that nano-Se had a similar
bioavailability in rat and much less acute toxicity in mice compared with selenite. Recently, Wang
et al. (2007) showed that nano-Se (20 — 60 nm) possesses equal efficacy in increasing the activities
of GSH-Px in plasma and liver from male Kunming mice compared with selenomethionine. The
periparturient period is the foremost necessary stage in farm animals about health standing and
production. The objective of this study was to determine the effect of different sources of selenium
on blood and serum selenium concentration of Khalkhali goats during late pregnancy, as well as the
effect of these sources on the concentration of selenium in their kids up to four weeks and serum
and colostrum immunoglobulin concentration (IgG) of mothers and kids (immediately after birth).

Material and methods: The experiment was conducted using 40 Khalkhali goats in a completely
randomized design devided into four groups with 10 goats per each group. The goats were
randomly allocated to four treatments to receive supplementations of 0 (control), 0.6 mg Se head™
day ! of seleno-methionine (SM), 0.6 mg Se head* day* of nano-selenium (SN), and 0.6 mg Se
head™ day* of sodium selenite (SS) from four weeks before the expected day of delivery. Their
blood samples were taken at that time and on the kidding day. In addition, colostrums were
collected in pre-cleaned polyethylene bottles from the goats as immediately as possible after
kidding. Instantly after delivery, newborn kids were taken apart from their dams. The control group
did not receive any supplement and received only the basal ration containing 0.1 mg Se kg™ DM.
Blood samples were collected from goats three weeks before the expected kidding. Blood samples
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of kids were taken from the jugular vein on the day of birth and 7 days after birth. Blood samples
were centrifuged at 3000 rpm for 15 minutes to prepare the serum. The ELISA method was used to
determine the concentration of IgG and selenium concentration was measured using the ICP-OES
device. The weight of kids at the birth and up to four weeks, colostrum production in the first three
days and milk production of goats for four weeks were recorded and analyzed.

Results and discussion: There were no significant differences in birth weight, weight of kids up to
four weeks, colostrum production in the first three days, and milk production until the fourth week
in goats. There was a significant difference between the groups in serum IgG concentration,
colostrum 1gG, and blood IgG concentration of kids (P<0.05). No significant differences were
observed between mineral selenium, nano-selenium, and control group. However, seleno-
methionine had a significantly better performance than nano-selenium and sodium selenite. Serum
and blood selenium concentrations were similar before kiding, but the concentration of selenium in
serum and blood of supplemented goats was significantly higher than the control ones (P> 0.05).
The results of this experiment showed that serum and blood selenium concentrations in nano-
selenium recieved goats were significantly higher compared with other groups (P<0.05). Serum and
blood selenium concentrations of kids at birth and colostral selenium concentration in the
experimental groups were significantly higher than the control group (P <0.05), except for the goats
supplemented with selenium nanoparticles, which significantly decreased compared to the control
goats. The serum selenium and blood levels of selenomethionine recieved group showed the highest
selenium levels in comparison with other groups. Selenium blood levels increased significantly in
the first week of life of the kids only in the organic supplementation treatment (P <0.05).
Conclusion: Organic selenium supplementation in late pregnancy was effective in transferring
blood immunity from the goats to the kids and led to changes in serum and colostrum IgG levels of
goats. The supplementation of different Se forms (sodium selenite, selenomethionine and elemental
nano-Se) into pregnant goats’ diet increased Se status in the whole blood and serum compared with
controls. Among Se sources, nano-selenium exhibited an excellent increasing Se status in pregnant
goats. Current results showed differences in the transplacental Se transfer capacities of sodium
selenite, selenium nanoparticles, and selenomethionine. When comparing these three Se sources,
the results of the study clearly demonstrated that kids from goats receiving selenomethionine had
higher whole-blood and serum-Se concentrations compared with kids from goats receiving sodium
selenite and selenium nanoparticles. There was a failure of nano-selenium to increase newborn Se
concentrations as compared with control. Seleno-methionine had higher transplacental transfer of
Se and also resulted in higher Se concentrations in colostrum. Goats supplemented with seleno-
methionine had greater colostral Se concentrations than goats supplemented with sodium selenite
and selenium nanoparticles.

Keyword: Milk production, Khalkhali goat, Sodium selenite, Seleno-methionine, Selenium
nanoparticles, Immunoglobulin G concentration



