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Improvement of broiler chickens immune system by in ovo injection of 25(OH) D3
and K3 vitamins
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ABSTRACT

This experiment was conducted to determin the effect of 25(H)D5 and K; vitamins on immune system of Ross 308
broiler chicken in a completely randomized design with a 3x4 factorial arrangement with four replicates and 16
observation per replicate. Treatments included vitamine D3 (0, 0.4, 0.6 and 0.8 pg) and vitamin K3 (0, 2 and 6 pg). On
day 180 g incubation 0.5 ml of treatment solution was injucted in fertile eggs. Male chicken were reared in
experiment cages for a period of 42 days. To evaluate humoral immune system reaction 0.5 ml SRBC (10%) was
injected on chickens’ breast muscle at the 28th and 35th day, thereafter chicken blood samples were taken on the 35th
and 42nd day. In order to evaluate the cellular immune system reaction, Phyto-hemagglutinin (PHA) was injected in
the curtain chickens toe on day 24 of rearing period and skin response were studied on 1 and 5 days after injection.
The results showed that with increasing levels of vitamin Kj, antibody titers against Newcastle were increased
(P<0.05). Treatment of increased 0.4 pg and 6 pug K3 in antibody levels to SRBC and 1gG significantly and showed
the maximum stimulation to PHA injection and treatment 12 with 6 pg K3 and 0.8 ug D3 showed the lowest amount
of stimulation (p<0.05). Finally, it can be concluded that 0.4 ng vit D3 and 6 pg vit K3 can improve cellular and
humoral immune response in broiler chickens.

Keywords: antibody titers, cellular immunity, humoral immune response, inovo injection, synergistic effect of
vitamins.
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Table 1. Ingredient and composition of the diets for broiler chickens

Ingredients (%) 0-14 days 14-28 days  28-42 days

Corn 56.7 59.65 65.57
Soybean meal 26.86 21.87 16.86
Wheat bran 5 6 5.03
Canola 3 4 5
Di-calcium phosphate 154 1.25 1.01
Calcium carbonate 1.22 0.96 0.87
soy oil 1 1 0.5
Mineral and vitamin supplements 0.5 0.5 0.5
L-lysine 0.4 0.21 0.18
DL-methionine 0.34 0.21 0.17
L-threonine 0.11 0.01 0.0
Salt 0.33 0.35 0.28
Energy and nutrient diet % 100 100 100
Metabolizable energy Kcal . kg 2.8 2.85 2.9
CP 20.36 19.56 18.08
Digestible lysine 1.32 11 0.99
Digestible methionine + cystine 0.99 0.84 0.87
Calcium 1 0.86 0.77
Total phosphorus 0.77 0.73 0.67
P 0.48 0.43 0.38
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* The mineral and vitamin supplements per kg of feed were as follow: 9000 1U of vitamin A, 2000 IU of vitamin D, 18 1U of vitamin E, 2 mg vitamin
Ks, 1/8 mg vitamin By, 6/6 mg vitamin B,, 30 mg vitamin B3, 10 mg vitamin Bs, 3 mg vitamin Bs, 1 mg of vitamin By, 0/015 mg vitamin B;,, 0/1 mg
vitamin H,, 500 mg choline chloride, 100 mg Mn, 85 mg Zn, 50 mg Fe, 10 mg Cu, 0/2 mg Se and 1 mg |. 2- Amino acids standardized by ileal

digestible.
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Table 2. Effect of in ovo injection of 25(OH)D; and
K3 vitamins alloy antibody production against
Newcastle Disease Virus (HI) (Log,) in 42 days

Treatment Alloy antibody production
(ugD3) Ks (ug) Newcastle
0 0 2.00™
0 2 2.16®
0 6 2.58°
0.4 0 2.45%
0.6 0 2.58°
0.8 0 2.00™
0.4 2 2.16®
0.4 6 2.00%
0.6 2 1.50°
0.6 6 2.58%
0.8 2 2.45®
0.8 6 2.45®
SEM 0.11
p-value 0.002
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Averages with different letters in each column represent significant
differences (P<0.05).
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Table 3. Effect of in ovo injection of 25(0OH)D; and K; vitamins on alloy antibody production against sheep red
blood cells (HA) (Logs,) in 42 days

Treatment Alloy antibody production

(ug Ds) Ks (ug) Total Anti- SRBC IgM 19G
0 1.00° 0.00° 1.00°

0 2 1.00° 0.00¢ 1.00°

0 6 2.00%® 1.00* 1.00°
04 0 3.12% 2.12% 1.00°
0.6 0 3.12° 1.12% 2.00°
038 0 1.50% 0.00¢ 1.50®
0.4 2 2.06%® 0.56% 1.50%®
0.4 6 3.12° 1.12% 2.00°
0.6 2 1.00° 0.00¢ 1.00°
0.6 6 2.56° 0.56% 2.00°
0.8 2 256 1.56® 1.00°
0.8 6 1.00° 0.00° 1.00°
SEM 0.12 0.02 0.01
p-value 0.002 0.001 0.001
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Averages with different letters in each column represent significant differences (P<0.05).
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Table 4. Effect of in ovo injection of 25(OH)D; and
K3 vitamins on the curtain between the toes chick
reaction to injection of PHA

Treatment Stimulation Index (mm)
(ng Ks 1 day after 5 day after
D3 (ng) injection injectio

0 0 2.21%® 0.50¢

0 2 1.78% 1.09%

0 6 1.43¢ 0.72™
0.4 0 1.98%° 1.09®
0.6 0 2.36° 1.10°
0.8 0 2.36° 1.06°
0.4 2 2.36° 1.07%
0.4 6 2.40° 1178
0.6 2 2.20% 0.98%®
0.6 6 1.88™ 117°
0.8 2 2.23® 0.99®
0.8 6 2.23% 1.29°

SEM 0.12 0.11
p-value 0.0001 0.0001
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Averages with different letters in each column represent significant
differences (P<0.05).
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Table 5. Effect of in ovo injection of 25(OH)D; and Kj; vitamins on the Lymphoid organ weights in broiler

Treatment Lymphoid organ weights
(ugDs) Ks (ng) Spleen Bursa Thymus
0 0 0.07% 0.17 0.46°
0 2 0.12%® 0.21 0.63%¢
0 6 0.08 0.19 0.56"
0.4 0 0.12%® 0.20 0.59°%
0.6 0 0.128%¢ 0.13 0.51°
0.8 0 0.06¢ 0.19 0.62°0d
0.4 2 0.09% 0.16 0.57"
0.4 6 0.10% 0.18 0.59%
0.6 2 0.09% 0.22 0.64%¢
0.6 6 0.08"™ 0.20 0.76°
038 2 0.133% 0.20 0.68%
0.8 6 0.132%® 0.23 0.47%
SEM 0.008 0.1 0.03
p-value 0.009 0.1 0.001

el gt 2 30 (20,0 0 izl L) Zakaw xKle glas basmsyLis laes e B9y
Averages with different letters in each column represent significant differences (P<0.05).
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