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ABSTRACT 
 

Introduction: Mastitis is a complex disease, defined as an inflammation of parenchymal cells of 
mammary glands. It is a most common disease in dairy cattle. More than 250 microbes are found 
to cause mastitis. Recent report shows that total loss of about $2295/month in worldwide due to 
mastitis.  
Researchgap/Challenges: Chicken egg yolk immunoglobulin (IgY) provides an inexpensive and 
effective source of antibodies for the passive immunization of animals. It is a promising alternative 
for the treatment and prevention of bacterial infections, and has shown to be effective against a 
number of pathogens. 
Aim: To develop an inexpensive and effective source of antibodies by using chicken egg yolk 
against mastitis caused by Klebsiella pneumoniae and Pseudomonas aeruginosa in bovine. 
Methodology: Bovine mastitis infected milk sample was collected in and around Coimbatore, 
India. Initial step was to isolate and identify the microbes like Klebsiella pneumoniae and 
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Pseudomonas aeruginosa from milk samples of cattle infected with mastitis. Then to prepare and 
standardize the whole cell antigen of Klebsiella pneumonia and Pseudomonas aeruginosa followed 
by generation of antibodies against the prepared antigens in 21-weeks old white Leghorn chickens. 
Next step includes purification and characterization of anti-Klebsiella pneumoniae IgY and anti - 
Pseudomonas aeruginosa IgY antibodies from the egg yolk of immunized chickens. Finally, to 
evaluate the specificity of the purified IgY by Indirect ELISA and to measure the inhibitory activity of 
the IgY against the pathogens by growth inhibition assay. 
Results: Cell antigen was prepared. Anti- Klebsiella pneumoniae IgY and anti - Pseudomonas 
aeruginosa IgY were recovered from chicken egg yolk that was detected by protein estimation 
(Lowry et al technique) and ELISA. In Lowry et al method (1951) total anti P. aeruginosa IgY was 
found to be 0.511 mg ml

-1
 and total anti K. pneumoniae IgY was found to be 0.522 mg ml

-1
. 

Conclusion: Generated antibodies were identified as very specific to the immunization antigen. 
Based on invitro studies generated antibodies were specific to immunized antigen. It concluded 
that it will be useful or therapeutic after further conformation. 
 

 

Keywords: Klebsiella pneumonia; Pseudomonas aeruginosa; IgY; SDS-PAGE; growth inhibition 
assay; ELISA. 

 

1. INTRODUCTION  
 
Mastitis is a complex disease due to 
atmospheric changes, defined as an 
inflammation of parenchyma of mammary 
glands. It is characterized by physical, thermal, 
chemical, mechanical and usually 
bacteriological changes in milk changes in 
microbial flora in glandular tissues with 
prevalence of pathogenic organism.  It is the 
most common and most costly disease of dairy 
cattle [1].  
  
Mastitis causes heavy economic losses to the 
dairy industry worldwide. The first report on 
mastitis caused losses in India was about 
Rs.529 crore annually [2-6]. Recent report of 
milk total losses to $2295 month-1 in world wide. 
Nearly 70 % of this loss is a result of reduced 
milk production caused by sub-clinical [7-11]. 
Apart from its economic importance, it is also a 
matter of concern of carries public health 
significance. Moreover, presence of antibiotic 
residues in the milk is undesirable due to its 
public health concern [12-17]. Traditionally, the 
mastitis control programmes are focused at use 
of chemical disinfectants, antiseptic or herbal 
tea dips and antibiotic therapy [18-24]. In herds 
without an effective mastitis control program, 
about 40% of the cows are infected in an 
average of two quarters [25-32]. Reduced milk 
production accounts for about 70% of the total 
loss associated with mastitis. The inflammatory 
response consists of an increase in blood 
proteins and white blood cells in the mammary 
tissue and the milk [33]. 
 
The antibiotic treatment may help in minimizing 
the losses, but simultaneously may lead to drug 

resistance. Factors such as pharmacokinetic 
problems, and phagocytosis depressing effect 
of certain antibiotic and appearance of residue 
in milk, restricts the success of antibiotic 
therapy [34-41]. When an antibiotic treatment is 
recommended, it is very critical to follow 
instruction, especially regarding the duration of 
treatment [42-44]. Only mastitis caused by S. 
agalactiae can be treated successfully, with 
antibiotics during lactation. Additional losses are 
associated with changes in milk quality and 
composition of milk. The possibilities of drug 
residues in milk also increases [45]. 
 
Since chicken IgY does not cross-react with 
mammalian IgG and does not bind bacterial or 
mammalian Fc receptors non-specific binding is 
reduced, and the need for cross-species 
immune absorptions also is eliminated [46-56]. 
Subclinical mastitis is believed to be more 
prevalent than clinical mastitis in most countries 
[57-65]. Sharma and Mukharjee (2009) have 
individually reported the overall prevalence of 
clinical mastitis and subclinical mastitis as 
15.18% and 42.93% respectively during the 
month of July and August in Uttar Pradesh, and 
42.18% and 10.93%, respectively, in dairy cows 
in Jammu [66]. 
 
 A study in Jammu by Sudan et al. [67] 
suggests that Staphylococcus aureus is major 
pathogen (56.89%), followed by Micrococcus 
spp. (15.51%), Bacillus cereus (12.06%), 
Staphylococcus epidermidis (8.62%), Klebsiella 
spp. (3.44%), Escherichia coli (1.72%), and 
Pseudomonas spp. (1.72%). A total of 55 
samples (8.2%) were positive for both Klebsiella 
spp and Pseudomonas spp. The most prevalent 
mastitis Enterobacteriaceae were found in 67 



 
 
 
 

Mahenthiran et al.; SAJRM, 9(3): 1-15, 2021; Article no.SAJRM.67285 
 
 

 
3 
 

samples (10.0%) most of which were positive 
for coliform enterobacteria (56samples,8.4%). 
Among coliform enterobacteria, K.pneumoniae 
prevailed in 44samples;(6.6%). P. aeruginosa 
was isolated from 12(1.8%) samples. (Cucarella 
et al., 2010). Hence the present investigation 
focuses on generation of antibodies against 
Klebsiella pneumoniae and Pseudomonas 
aeruginosa separately, which could be used for 
the treatment of two different diseases at single 
attempt by mixing together as consortium as the 
future progression of this study. 
  
Purpose of study: Chicken egg yolk 
immunoglobulin(IgY) provides an inexpensive 
and effective source of antibodies for the passive 
immunization of animals. It is a promising 
alternative for the treatment and prevention of 
bacterial infections, and has shown to be 
effective against a number of pathogens. 
 

2. MATERIALS AND METHODS  
 
2.1 Growth and Maintenance of Standard 

Strain 
 
Milk samples that were subjected to cause 
mastitis were collected from cows in and around 
Coimbatore. Milk samples were collected 
aseptically and transfer to the laboratory milk for 
culturing and biochemical tests. Purity of the 
strain was maintained by plating the overnight 
grown culture on respective nutrient agar plates. 
Isolated saline colonies were verified 
microscopically before future sub culturing or 
storage. 
 

2.2 Experimental Animal 
 
Twenty-one weeks old e health was obtained 
from Chandran poultry farm, Palladam. The birds 
were maintained free from specific pathogen and 
were fed with layer mesh. 

  
2.3 Characterization of Organism 
 
To check for purity of the culture, microscopic 
and biochemical characterization of the strains 
were carried out by the following tests. 
 
2.3.1 Microscopic characterization-Gram stai- 

ning  
 
The prepared smear was air dried and heat fixed. 
Crystal violet was flooded over the smear for one 
minute and drained. After washing Gram’s iodine 

was added and left for one minute. The smear 
was then washed in 95% (V/V) ethanol for 30 
sec. It was counter stained with safranin for two 
minutes. After air drying, the smear was 
examined under oil immersion objective in a light 
microscope. 
 

2.3.2 Cultural characterization of organism-
Gram staining 

 
The K. pneumoniae and P. aeruginosa were sub 
cultured MacConkey agar, Cetrimide agar and 
Nutrient agar plates. Plates were incubated at 
37ºC overnight and cultural characteristics of the 
colonies were studied after incubation. 
 
2.3.3 Biochemical characterization 
  
Standard strains were further characterized by 
some biochemical tests which include – oxidase, 
catalase, indole, Methyl Red-Voges Proskauer 
(MRVp), citrate utilization urease test. Bacterial 
cultures were inoculated in the biochemical 
media and incubated at 37ºC for 24 h. After 
incubation the tubes were observed and results 
were noted. 
 

2.4 Preparation of Whole Cell Antigen 
 

2.4.1 Klebsiella pneumoniae and Pseudo- 
monas aeruginosa 

 

Pure isolated colonies of K. pneumoniae and P. 
aeruginosa were grown in 5mL of Luria-Bertani 
broth at 37ºC for overnight. They were then 
transferred into 250mL of Luria-Bertani broth and 
incubated overnight at 37ºC and cells were 
harvested by centrifugation at 5,000 rpm for 15 to 
20 min. The harvested cells were resuspended in   
15 mL of physiological saline. Half the volume of 
3.7% formalin was added and refrigerated at 4ºC 
for 24 hours with mixing in between then formalin 
was removed by centrifugation. The pellets were 
resuspended in saline and stored under 
refrigeration. 
 

2.4.2 Purity testing of antigen 
 

Complete killing of the bacteria was tested by 
resuspending an aliquot of the cell pellet in PBS 
saline and plating 100ul of this suspension into 
nutrient agar and MacConkey agar medium. The 
plates were incubated overnight at 37ºC and 
examined for the presence of bacterial growth. 
 

2.5 Immunization of Chickens 
 

For first immunization, the five-month-old white 
leghorn chickens were intra muscularly injected 
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at multiple sites of the breast muscles with 
prepared bacterial antigens. Booster doses were 
given with two weeks intervals. Blood was 
sampled at intervals of two weeks from the 
initiation of immunization and checked for the 
presence of antibodies. Further, eggs laid by the 
chicken under the test were collected regularly 
and stored at 4ºC 
 

2.6 Purification and Concentration of 
Egg Yolk Antibodies 

 
The egg yolk was separated from white, washed 
with distilled water to remove as much albumin 
as possible and rolled on a paper towel to 
remove adhering egg white. The membrane was 
punctured and the yolk without the membrane 
was allowed to flow into a graduated cylinder. 
The egg yolk antibodies were purified by the 
method of   Polson et al. [68]. To the 20mL of 
egg yolk, an equal amount of buffer “S” (10mM 
phosphate, 100mM NaCl, pH 7.4 containing 
0.01% sodium azide) was added to the yolk and 
stirred. To this mixture 10.5% PEG 8000 in buffer 
“S” was added to a final concentration of 3.5%. 
The mixture was stirred for 30 minutes at room 
temperature. The stirred mixture was centrifuged 
at 11,000 rpm for 20 minutes. The supernatant 
was filtered through double-layered cheese cloth. 
The 42% PEG in buffer- “S” was added to make 
final concentration of 12.5% PEG. The mixture 
was stirred thoroughly for 30 min at room 
temperature and centrifuged at 11,000 rpm for 20 
min. The pellet was re-dissolved in buffer “S” to 
the original yolk volume and equal volume of 4M 
Ammonium sulphate (pH 7) was added and 
incubated at 0°C for 30 min. The solution was 
centrifuged at 11,000 rpm for 20 min. The 
precipitate was re-dissolved in buffer- “S” 
(without NaCl) and was desalted by dialysis to 
remove ammonium sulphate. 
 
2.6.1 Purification of IgY fraction by dialysis 

 
The egg yolk antibodies were desalted against 
buffer “S” (without NaCl) to remove ammonium 
sulphate. The cellulose membrane tubing was 
cut into pieces of required and convenient length 
and allowed to boil for 10 min in a large volume 
of 2% (w/v) sodium bicarbonate and 1mM of 
EDTA (pH 8.0). The tubing was rinsed thoroughly 
in distilled water.  Again, it was allowed to boil in 
1mM EDTA (pH 8.0). The tubing was cooled 
down and stored at 4°C. Care was taken that the 
tubing was thoroughly submerged. After this 
step, the tubing was handled with gloves.  Before 
use, the tubing was washed inside and outside 

with distilled water. The pooled IgY fraction 
obtained from egg yolk was transferred to an 
active dialysis bag. The contents were pooled 
into the dialysis bag and clipped with dialysis bag 
clips after including some air and twisting the 
open end of the dialysis bag. The bags 
containing pooled contents were dispensed into 
buffer respective buffer for dialysis process. The 
dialysis maybe carried out in 1-2 L of phosphate 
buffer for over 16 hours with 2 times replacement 
of buffer.  2-4 drops of Nessler’s reagent were 
added to check the completion of dialysis.  The 
dialysis is carried out until the brown colour 
formation stops. 
 

2.7 DEAE Cellulose Ion Exchange 
Column Chromatography 

 
The chicken egg yolk antibodies were purified by 
DEAE cellulose Ion Exchange Column 
Chromatography. 25-30 g of pre-swollen (with 
distilled water) DEAE spadix A-50 cellulose was 
added to a beaker containing equal volume of 
0.1N NaOH, stirred well in such a way that no air 
bubbles were formed and left at room 
temperature for 30 min. The supernatant was 
decanted and the sediment was treated with 
distilled water, stirred well and left at room 
temperature for 30 min. This was repeated 
several times until there was a neutral reaction. 
Further, the sediment was mixed with equal 
volume of 0.1N HCl and was left at room 
temperature with intermittent stirring for 30 min. 
This was further washed several times with 
distilled water until there was a neutral reaction 
 
2.7.1 Packing of chromatography column 
 
For purification of immunoglobulin, the column 
size 2x30cm was used. The burette was first 
cleaned well and it was packed first with glass 
wool to form an even bed and a rubber tube with 
pinch-cock was attached to the tip of the burette. 
The column was fixed to stand in vertical 
position. The DEAE slurry was poured into the 
column along the sides to avoid air bubbles and 
was allowed to settle. Once the column was set, 
it was equilibrated with 25mM phosphate buffer 
(till the out flow of buffer showed pH 8.0). 
 
2.7.2 Sample application and elution 
 
Once the column was equilibrated (25mM 
phosphate buffer, pH 8.0) the level of buffer in 
column was allowed to run down to the matrix 
and the outlet was closed. The immunoglobulin 
IgY sample layered on the top of the column and 
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was allowed to run till all the sample had entered 
the bed. Then a continuous constant flow of 
25mM phosphate buffer was maintained until all 
the un retained protein came out. IgY was eluted 
with 250mM phosphate buffer pH 8.0.  
 
2.7.3 Concentration of antibodies 
 
The eluted IgY fractions were pooled together 
and concentrated by freeze drying. The freeze 
dried IgY powder was stored under refrigeration 
and used for further studies. The concentrated 
protein was then checked for protein estimation 
Lowry et al., (1951) and the purity of IgY was 
analysed by SDS-PAGE according to the method 
of Laemmli (1970) and the IgY content was 
estimated. 
   

2.8 Protein Profile of IgY 
 
Protein profile of IgY antibodies were analysed 
by Sodium Dodecyl Sulphate Ploy Acryl Amide 
Gel Electrophoresis (SDS-PAGE) as described 
by Laemmli (1970). According to Laemmli (1970) 
the proteins are resolved with 10% (W/V) 
polyacrylamide separating gel and 4% (W/V) poly 
acryl amide stacking gel at 250V and 
10mA.Equal ratio of prepared bacterial antigens 
(30µL) and sample treating buffer (30µL) were 
mixed well and loaded into sample wells. A wide 
range molecular weight (6.5-205 KDa) marker 
was also run along with the proteins. The sample 
was run until they reach the bottom of the gel. 
The characteristic protein pattern for the IgY 
antibodies can be visualized after Coomassie 
brilliant blue staining. 
 

2.9 Titration of Antibodies by ELISA 
  
The antibody titre was assayed by an ELISA 
procedure as described by Sun woo et al. (2000) 
with modifications. The specific binding activity of 
IgY against whole bacterial cells was tested as 
follows. A microtiter plate was coated with 100 
µL of P. aeruginosa (2x106) and K. pneumoniae 
(1x10

7 
cells per well) whole cells in carbonate-

bicarbonate buffer (0.05 M, pH 9.6). The specific 
egg yolk antibodies (IgY) diluted from 1:10 to 
1:1,00,000 was reacted with coated antigens. 
The same volume (100 µL) of rabbit anti-chicken 
IgG conjugated with horseradish peroxidase 
(diluted 1:5,000 in PBS) and freshly prepared 
substrate solution, TMB in 0.05 M phosphate 
citrate buffer (pH 5.0) containing 30% hydrogen 
peroxide were used for secondary antibody and 
substrate, respectively. Absorbance of the 

mixture was read at 490nm by a ELISA micro 
plate reader. 
 

2.10 Specificity of Antibodies by Growth 
Inhibition Assay 

 
Growth inhibition assay was conducted to 
investigate whether the anti- K. pneumoniae and 
anti- P. aeruginosa IgY could inhibit K. 
pneumoniae and P. aeruginosa growth in liquid 
medium as described by the method of Zhen with 
some modifications (Zhen et al. 2008). The 
extracted specific IgY was dissolved in 
Trypticase soy broth at concentrations of 5,10 
and 20 mg/ml. TSB with 20mg/ml of nonspecific 
IgY and without IgY was the positive   control and 
that with 100 μg/ml of chloramphenicol was the 
positive control. All preparations were filter 
sterilized using 0.2−μm filter and incubated with 
2.7×10

7
 CFU/mL of K. pneumoniae and P. 

aeruginosa at 37°C with shaking. The 
suspensions were transferred to a microtiter 
plate (100 μL per well) at 2-h intervals until the 
OD600nm reached OD of stationary phase. The 
OD value was monitored using a microtiter 
reader. The growth inhibition assay was 
conducted for 12 h. 
 
3. RESULTS AND DISCUSSION 
 
3.1 Characterization of Klebsiella 

pneumoniae and Pseudomonas 
aeruginosa 

 
3.1.1 Gram staining 
 
The gram stained smear of the strain 
P.aeruginosa showed the gram-negative rod and 
1.5 to 3 x 0.5 μm in diameter with oxidative and 
this large motile bacterium. K. pneumoniae 
showed the Gram-negative rod and 0.5 to 2.0 μm 
in diameter with a thick, surrounding capsule. 
This large, non-motile bacterium. 
 
3.1.2 Cultural characteristics 
 
3.1.2a Klebsiella pneumonia 
 

The isolated bacterial cultures were grown on 
Nutrient agar. The colony morphology was 
studied on Nutrient agar and MacConkey agar. 
This produces large sticky colonies when                    
plated on nutrient agar medium. Grey, round, 
shiny and mucoid colonies on MacConkey agar 
medium. 
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Table 1. Immunization schedule 
 
IMMUNIZATION Antigen Dosage (1x108 CFU/mL) 

K. pneumoniae P. aeruginosa 
BOOSTER DOSE I 1mL 1mL 
BOOSTER DOSE II 1mL 1mL 
BOOSTER DOSE III 1mL 1 mL 
BOOSTER DOSE IV 1mL 1 mL 

 

 
 
Plate 1. Generation and purification of anti-P. aeruginosa and anti- K. pneumoniae IgY process 

 
Table 2. Biochemical characteristics of K. pneumoniae and P. aeruginosa 

 
S. No BIOCHEMICAL TEST RESULT 

K.pneumoniae P.aeruginosa 
1 Indole test Negative Negative 
2 Methyl Red test Negative Negative 
3 Voges-Proskauer test Positive Negative 
4 Citrate test Positive Positive 
5 Catalase test Positive Positive 
6 Oxidase test Negative Positive 
7 Urease test Positive Positive 

 
3.1.2b Pseudomonas aeruginosa  
 
The isolated bacterial cultures were grown on 
Nutrient agar. The colony morphology was 
studied on Nutrient agar and cetrimide agar 
media. This produces large colonies with green 
colour pigment produces when plated on nutrient 
media. It produces a number of water-soluble 
pigments. When the yellow-green pyoverdine 
combines with the blue water-soluble                     
pigment pyocyanin, the bright green colour 
characteristics on cetrimide agar medium 

3.1.3 Biochemical characteristics 
 
Biochemical characteristics of the bacterial strain 
were determined by using various biochemical 
tests. 
 
3.2 Generation of Chicken Egg Yolk 

Antibodies in White Leghorn Hen 
 

The 21-week-old white leghorn Hens were 
immunized intramuscularly with prepared 
bacterial antigens to generate anti- 
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K.pneumoniae and anti-P.aeruginosa antibodies 
with two-week intervals for booster doses. The 
eggs were collected stored at 4°C and antibodies 
were separated from egg yolk. The method used 
for purification of chicken egg yolk antibodies 
were PEG and ammonium sulphate precipitation 
described by Polson et al. [68]. The precipitate 
was desalted by dialysis to remove ammonium 
sulphate. The egg yolk antibodies were further 
purified by ion exchange chromatography using 
Anion exchanger like DEAE – Cellulose and 
immunoglobulin fractions were recovered. The 
recovered antibodies were detected by Protein 
estimation and ELISA. 
 

3.3 Protein Estimation 
 
The total protein and anti-P. aeruginosa IgY 
concentration was estimated by Lowry et al., 
(1951). The Total protein concentration of 
antibody was found to be 8.022 mg /mL and total 
anti P. aeruginosa IgY was found to be 0.511 
mg/ml at sixth weeks in the day after 
immunization. The total protein and anti- K. 
pneumoniae IgY concentration was estimated by 
Lowry et al., (1951). The Total protein 
concentration of antibody was found to be 7.997 
mg /ml and total anti K. pneumoniae IgY was 
found to be 0.522 mg/ml at sixth weeks in the 
day after immunization. 

3.4 Protein Profile by SDS – PAGE 
 
The chicken egg yolk antibodies and its 
molecular weight was determined by Sodium 
Dodecyl Sulphate Polyacrylamide gel 
electrophoresis (SDS- PAGE) using 10% 
polyacrylamide gel at 100 V and 10 mA 
according to the method of Laemmli (1970). The 
SDS- PAGE shows a single band with a 
molecular weight of 180 kDa in both lane 1 and 2 
were compared with marker. 
 

3.5 Estimation of Antibody Titre by  
ELISA 

 

The antibody titre of each IgY fractions obtained 
above was determined Indirect ELISA as 
described by Lee et al. [69]. The antibody titer 
increases at the time of booster injections, even 
a minute increase in antibody titer can be traced 
by this assay. The comparative results show that 
the antibody titer potencies changes in the 
courses of immunization. Antibody titre was very 
low at 0th day egg, then the specific antibody 
level in the egg yolk was very weak on 21

st
 day 

and gradually increased and reached the peak 
on 35th and 49th day. The titre of specific antibody 
was found to be 1:100000 on 42

nd
 Day and the 

titre were maintained with booster doses during 
study period at OD490 value  

 

 
 

Plate 2. Cultural  characterization and microscopic observation of P. aeuginosa and                       
K. pneumoniae 
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Fig. 1. Estimation of Protein by Lowry et al., 1951 method 
 

 
 
Fig. 2. SDS PAGE (Lane 1 : Marker, Lane 2 : anti- K.pneumoniae IgY and anti-P.aeruginosa IgY) 
 

 
 

Fig. 3. Estimation of anti-  K.pneumoniae  &  anti- P.aeruginosa  IgY- titration by ELISA 
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Fig. 4. Concentration of total anti-K.pneumoniae IgY and total anti- P.aeruginosa IgY 
antibodies 

 

3.6 Specificity of Antibodies by Growth 
Inhibition Assay 

 
Growth inhibition assay was performed to check 
the specific activity of IgY against the bacterial 
antigens. The growth curves of K. pneumoniae 
and P.aeruginosa were plotted for the growth of 
normal bacterial cells and the growth of bacterial 
cells with IgY fraction separately. The normal 
growth curve of based K.pneumoniae and 
P.aeruginosa shows as (increasing range) values 
and specific IgY (20mg/mL) was inhibited the 
respective pathogens at 4 hours of incubation. 
The non-specific IgY was inhibited growth was 
lesser then the specific IgY and the antibiotic was 
suppressing finally in the time period of 0-2 
hours. Based on these results specific IgY was 
more effective and specific for suppressing the 
growth of K.pneumoniae and P.aeruginosa. In 
which the significant reduction in bacterial growth 
was observed in the cells incubated with IgY 
fraction. 
  
Bovine mastitis is an inflammation of the 
mammary gland. The two major bacterial 
pathogen, K.pneumoniae and P.aeruginosa 
leads to considerable economic losses for the 
dairy industry (Gill et al., 2006). Over 200 
different micro-organisms cause mastitis, and 
these vary greatly in the route by which they 
reach the cow and in the nature of the disease. 
At present antibiotics such as penicillin, 

methicillin, erythromycin etc., are primarily used 
for the therapy of mastitis.  Milk and milk 
products from the infected cow contain toxins 
secreted by the microbes and antibiotic residue 
which may lead to severe health hazards to 
humans [70-75]. The other demerit associated 
with the antibiotic therapy is the occurrence of 
multiple serotypes of organisms inducing the 
infection, so the vaccines are not very specific for 
the treatment of disease (Tollersu et al., 2001). 
Furthermore, the increasing prevalence of 
antibacterial-resistant bacteria has reduced the 
effectiveness of antibacterial therapy (Guler et 
al., 2005). 
 
Recently, the vaccination via antibodies 
produced by the vaccinated animal is followed 
and it acts as another alternative which might be 
more attractive. This antibody therapy is of great 
importance [76]. The mammalian antibodies IgG 
and the chicken egg yolk antibodies came into 
play a major role in the diagnosis of diseases in 
poultry and dairy industry [77-83]. Traditionally, 
the rabbit antibodies (IgG) were used for this 
purpose. But laboratory production of antibodies 
involves immunization and bleeding of animals, 
causing distress to them [84-89].  Egg yolk 
immunoglobulin can be isolated from the egg 
yolks of immunized hens by several simple steps 
without distressing the birds (Akita and Nakai, 
1992). IgY can be easily produced and this 
antibody has received much attention and was 
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found to efficiently prevent or control pathogen 
infections in animals [90]. The European Centre 
for The Validation of Alternative Methods 
(ECVAM) recommends that Egg yolk 
immunoglobulins should be used instead of 
mammalian antibodies for animal welfare 
reasons [90]. 
 
Specific IgY can prevent or control infections 
caused by E. coli in piglets (Jin et al., 1998), by 
rotavirus in calves [91] and by Salmonella in 
mice (Gurtler et al., 2004). in dairy cows. 
Chickens store high contents of IgY in the yolk 
and are considered to be efficient antibody 
producers (Gottstein and Hemmeler, 1985).  In a 
period of 6-week, one immunized hen produces 
298 g of IgY, which is much higher than the 
serum antibody (16.6 mg) obtained from one 
rabbit [92] Moreover, due to the phylogenetic 
distance between birds and mammal (Jensenius 
et al., 1981), chickens produce more specific 
antibodies against mammalian antigens than do 
mammals. The IgY is superior to serum antibody 
due to higher levels of specific antibodies 
(Orlans, 1967; Rose et al., 1974) and relative 
ease of purification (Akita and Nakai, 1992) with 
low cost [68]. The egg yolk antibody has also an 
advantage over the serum antibody because of 
its compatibility with modern animal protection 
regulations (Gottstein and Hemmeler, 1985).  
 
On the basis of the advantages of IgY over the 
mammalian antibodies entitled in the previous 

report, the present study focused to develop egg 
yolk IgY antibodies to control the morbidity and 
mortality of the bovine mastitis dairy industry 
from the infection and diseases caused by the 
predominant bacterial pathogens such as 
K.pneumoniae, P.aeruginosa instead of the 
treating the infected cattle’s using antibiotics [93-
99]. The prepared whole cell antigens were used 
to immunize the 21 weeks old white leghorn 
chickens to generate IgY. Subsequent booster 
doses were given at weekly interval to raise the 
antibody titer in the egg yolk. The eggs were 
collected, stored and antibodies were purified 
from chicken egg yolk by Polson et al. [68] 
method. The molecular weight of the purified 
IgYs were confirmed as 180kDa through SDS 
PAGE (Laemmli, 1970). The electrophoretic 
band pattern obtained in this study was similar to 
that of the bands obtained by Kaviyarasan et al., 
2003. The total protein and anti-P. aeruginosa 
IgY concentration was estimated by Lowry et al., 
1951. The Total protein concentration of antibody 
was found to be 8.022 mg /ml and total anti P. 
aeruginosa IgY was found to be 0.511 mg/ml at 
sixth weeks in the day after immunization. The 
total protein and anti- K. pneumoniae IgY 
concentration was estimated by    Lowry et al., 
1951. The Total protein concentration of  
antibody was found to be 7.997 mg /ml and total 
anti K. pneumoniae IgY was found to be 0.522 
mg/ml at sixth weeks in the day after 
immunization.

 

 
 

Fig. 5. Growth inhibitory assay graph 
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The antibody titre of egg yolk antibodies was 
determined by ELISA [69] showed that the 
presence of antigen specific antibodies for the 
specific bacterial pathogens. The specific 
antibody level in the egg yolk was very weak on 
21

st
 day and gradually increased and reached 

the peak on 35th and 49th day. The titer of specific 
antibody was found to be 1:100000 on 42

nd
 Day 

and the titer were maintained with booster doses 
during study period. It was possibly due to the 
gradual accumulation of IgY during the yolk 
formation period by selective active transport 
(Kitaguchiet al., 2008). The growth inhibition is 
dose dependents this result is note at the growth 
decreased with increased specific IgY 
concentration the mechanism by which 
antibodies can suppress bacterial growth with 
particularly components in the bacterial surface 
which are crucial factors for the bacteria growth 
may be recognize and bound by related 
polyclonal antibodies (Hatt et al.,1990). 
 

4. CONCLUSION 
 
This study shows that specific IgY antibodies 
was produced by immunizing hens with a 
mastitis associated Klebsiella pneumoniae and 
Pseudomonas aeruginosa IgY as a complement 
or alternative to antibiotics offers a possibility to 
avoid development of antibiotic resistance. 
Passive immunotherapy with specific IgY may be 
a promising alternative with high specific nature 
and low cost effective. 
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