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ABSTRACT

The aim of present experiment was to investigate the immunochemical characteristics as well as in vitro inhibitory
effects of specific and nonspecific egg yolk antibody powder on Staphylococcus aureus growth, as one of the main
pathogenic serotypes of Staphylococcus in human and animals. A total of 16 White Leghorn hens (Hy-Line W36) of
forty weeks in age were immunized by killed sonicated vaccine after plotting the growth curve and incubating the
bacteria until the end of exponential growth phase. This vaccine was prepared eggs were collected daily for 8 weeks,
IgY was then isolated and lyophilized by Polson method. The immunochemical properties and growth inhibitory
effects of specific and nonspecific slgY were tested against Staphylococcus aureus. The results showed that the
plasma and egg specific activity of IgY against Staphylococcus aureus markedly increased after the first
immunization and remained on the highest titer throughout the experimental period (P<0.01). Total IgY concentration
and purity of specific 1gY powder were 71% higher rather than the non-specific 1gY powder (P<0.05). The
administration of specific 1gY powder at 100 and 200 mg significantly (P<0.05) reduced the bacterial counts during
the incubation hours of 4 and 6. Compared to control group, using the highest level of specific IgY could significantly
decrease 1.20 log CFU/mL (P<0.01). Therefore, the present findings indicated that Staphylococcus aureus
accompanying with Freund’s adjuvant (complete form in the first immunization and incomplete form in booster
immunization) have a notable potential to produce high antibody levels for a long time period. In addition, Polson
method is an effective way to obtain remarkable purity for IgY with high antibacterial efficiency and long term
production.
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1. Lyophilization
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Figure 1. Specific activities of plasma and egg yolk antibodies in Staphylococcus aureus immunized hens during
experimental period. Arrows indicate the time of injections.
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Table 1. The alterations of total protein and IgY concentrations as well as IgY purity in plasma and egg yolk during
the immunization period of laying hens

Weeks of experiment

1 2 3 4 5 6 7 8 SEM  P-Value
Serum (mg/mL)

Total protein 37.89 3928  40.09 42.74 4319 4360 4495 4554 2023 0.096
IgY Total 351" 377° 3.84° 4,09% 4.68° 492°  436° 413® 0632  0.005
Purity (%) 9.26° 959™ 957™ 956"  10.83° 11.28* 9.69°  9.06° 148 0.047
Egg Yolk (mg/mL)

Total protein 9258  95.60 96.78 96.18 97.38 10019 9865 9796 1775  0.071
IgY Total 12.06° 12.91° 14.45™ 1582* 16.89° 16.87° 17.02° 17.23* 198 0.042
Purity (%) 13.02°  13.50°  14.93™  16.44° 17.34° 16.83° 17.25% 17.58*° 1.39 0.001
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Chickens were injected IM with sonicated Staphylococcus aureus on days 1, 14 and 28.

a-c: Means with different superscript letters are significantly different (P<0.05).
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Table 2. Immunochemical characteristics of specific
and nonspecific IgY powder produced by
lyophilization

1gY powder Purity (%) 1gY (mg/g) Protein (mg/g)

Specific IgY 7097+ 0.07 39837561 561+ 7.02
Nonspecific IgY 47.3°+0.06 256.7°+4.38 542 +6.30
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a-b: Means with different superscript letters are significantly different
(P<0.05).
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Figure 2. Growth inhibition curves of Staphylococcus aureus (2 x 10° CFU / mL) in the presence of different
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concentrations (0, 100 and 200 mg / mL) of specific and nonspecific IgY powder.
* Indicates significantly lower counts (P<0.05).
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