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Abstract

Bioterrorism, the deliberate release of microbial agents or other agents which can cause various illness or death in living
things. Egg yolk immunoglobulin (IgY) was prepared against cholera, by immunizing hens with formalin killed V. cholera
serotype ogawa. Booster injections of the antigen were subsequently given to the chicken. Using polyethylene glycol and
ammonium sulfate precipitation method the antibodies produced were purified. Further Diethylaminoethyl (DEAE) cellulose
ion-exchange column chromatography was also carried out. From the egg yolk the IgY fraction was separated and each step
of the separation was viewed on Sodium Dodecyl Sulphate-polyacrylamide gel electrophoresis (SDS-PAGE). The specificity
and reactivity of V. cholera was confirmed by ELISA method. The highest titer of antibody at the dilution of 1:10000 was
observed at the 21" week of vaccination and the serum agglutination test also showed a positive result. So it can be
suggested that anti- V. cholera produced had a high specificity towards V. cholera Ol. As a result anti- V. cholerae 1gY may

be utilized as preventive agent against Cholera infection.
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Introduction

Bacterial pathogens can be used as agents for biological
terrorism. As they are easy to obtain prepare and disperse, it has
an important role in limited terrorist attack Greenfield'. Cholera
an intestinal infection is caused by Vibrio cholera, a gram
negative bacterium which is also motile in nature. They are
halo tolerant, oxidase positive curved bacteria which normally
colonize the small intestine. Symptoms are limited to mild
diarrhea but the severity of the disease can even cause death of
the patient due to profuse diarrhea and vomiting. Cholera is
generally regarded as an incapacitating agent, but in the face of
large numbers of casualties, a large number of deaths are
possible because of the overwhelming requirements for
supportive therapy. Presently vaccination and antibiotic
treatment is the most widely accepted method for preventing
anthrax and cholera. Therefore attention is being paid to find
alternative approaches. The antibiotic treatment may be helpful
in minimizing the losses but simultaneously it may lead to drug
resistance. Chicken antibodies are attractive for per oral
immunotherapy in livestock especially for combating clinical
and sub clinical infections. Therefore, IgY as a passive,
inexpensive and easy producing immunoglobulin has attracted
much attention and been recognized to be efficient in therapy
and prevention reported in oral administration of polyclonal
IgY. Vibrio cholerae which is a potential bacterial bio terroristic
agent causing cholera, leading to high mortality rate in both
animals and humans was selected in this study. The present
investigation was focused on generating antibodies against
Vibrio cholerae which in turn can be used for passive therapy,
diagnosis and in detection Kkits.
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Material and Methods

Growth, maintenance and preparation of V. holera
antigen: The slant culture of Vibrio cholerae was obtained from
King’s Institute Chennai. The culture was sub cultured on TCBS
plate and disc shaped yellow colored colonies were observed on
the plates. The colonies were grown in Sml broth and incubated
at 37°C overnight which was then transferred to 250ml of BHI
broth for 15 hours at 37°C in shaker at 100 rpm. The turbid
broth was centrifuged at 11000 rpm for 15 minutes and the
suspension was removed and the pellet was washed with sterile
PBS saline at pH 7.2. Finally the pellet was suspended in PBS
and the culture was inactivated by 0.5% formalin and incubated
for overnight. After 24 hours the cells were adjusted to 1.5x10°
cells using McFarland’s standard solution.

Dilution of Antigen Suspension: Antigens was diluted using
saline which gave the ‘in use’ dilution i.e., an opacity equal to
McFarland’s Barium Sulphate tube no.1.The ‘in use’ suspension
with adjusted opacity shows final cell concentration of 3x10°
cells. 0.5mL of antigen was diluted with 0.5mL of 0.5%
physiological saline and the suspension was adjusted to
McFarland’s tube no 1 to get a concentration of 1.5x10'° cells.

Purity testing of antigen: Complete killing of the bacteria was
tested by respending an aliquot of the cell pellet in PBS saline
and plating 199ul of this suspension in to TCBS agar medium.
The plates were incubated over night at 37°C and examined for
the presence of bacterial growth.
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Experimental animal: Twenty one week old egg laying white
leghorn chickens in good health was obtained from LK Poultry
farm, Iyampalayam. The birds were maintained free from
specific pathogen and were fed with layer mesh.

Immunization of chickens: First immunization was done using
white leghorn chickens which were of five month old. 0.5 ml of
antigen was injected at multiple sites of the breast muscles.
Booster doses were also given within a period of two weeks.
Test bleedings were done to check for anti-V.cholerae serum
antibodies. Individual cages were provided for the hens and
their eggs were collected, properly marked and stored at 4°C
until further studies. The isolated egg yolk was mixed using a
glass rods and it was stored at 4°C.

Separation of egg yolk from white: Separation of egg yolk
was done by washing with distilled water, thereby removing
most of the albumin in it. Further it was rolled on paper towel to
remove adhering egg white. The yolk without the membrane
was allowed to flow in to a graduated cylinder by puncturing the
membrane. The egg yolk for purification was also collected in a
conical flask and mixed well. This separated volume of egg
yolk was measured and subjected for further purification.

Purification of antibodies from egg yolk: Polyethylene glycol
(PEG) was used to extract antibodies from egg yolk and
precipitation was done by ammonium sulphate. Dialysis of the
partially purified antibody was also done. The IgY was further
purified using DEAE cellulose ion-exchange column
chromatography. The IgY fraction was then concentrated with
polyvinylpyrrolidone (PVP) at room temperature. Lowry's
method was used to estimate the concentration of total
protein and sodium dodecyl sulfate-polyacrylamide gel
electrophoresis (SDS-PAGE) was used to analyse the result’,
The lipid content extracted from the protein purified from egg
yolk was determined gravimetrically.

Protein profile of IgY: Sodium Dodecyl Sulphate
Polyacrylamide Gel Electrophoresis (SDS-PAGE) as described
by Laemmli were used to analyze the protein profile of egg yolk
antibodies®. According to the procedure proteins are resolved
with 10% (w/v) Polyacrylamide separating gel and 4% (w/v)
polyacrylamide stacking gel at 250V and 10mM. Equal ratio of
prepared bacterial antigens (30ul) and sample treating buffer
(30ul) were mixed well and loaded into sample wells. A wide
range molecular weight (65-205 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.

Titration of antibodies by ELISA: The antibodies titer was
assayed by an ELISA procedure as described by Sunwoo et al
with modifications’. A micro titer plate was coated with 100ul
Vibrio cholerae (1.11mg of cells/ml; 10ug of protein/ml) whole
cells in carbonate-bicarbonate buffer (0.05M, pH 9.6). The

International Science Congress Association

Res. J. Animal, Veterinary and Fishery Sci.

(diluted 1:1,000 in PBS, 100ul per well) specific egg yolk
antibodies (IgY) was reacted with coated antigens. The same
volume (100ul) of Rabbit anti-chicken IgG conjugated with
horse radish peroxidise (diluted 1:1,000 in PBS) and freshly
prepared substrate solution, 2-2-azinobis (3-ethylbenzthiazoline-
6-sulponic acid) in 0.05M 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 kinetic micro plate reader.

Results and Discussion

Vibrio cholerae (Ogawa) the standard strain causing Cholera
were characterized and identified. The Gram stained smear of
Vibrio cholerae showed gram negative, curved (vibrio-shaped),
rods and formed large, disc shaped, smooth, opaque and
yellowish colonies in TCBS agar. As a part of this study specific
poly clonal antibodies were raised in chicken against the
predominant bacterial pathogen Vibrio cholerae. The antigen
was used to immunize the 21 week old white leghorn chickens
to generate IgY. Subsequent booster doses of increasing
concentrations were given at weekly intervals to raise the
antibody titer. The serum samples were first analyzed to detect
the presence of antibodies specific to the antigen used. Serum of
chicken immunized with Vibrio cholerae showed positive serum
agglutination test (figure 1). Later the eggs were collected stored
and purified from the chicken egg yolk by Polson et al method
and by DEAE cellulose Ion column chromatography®. The
molecular weight of the purified IgY were confirmed as
180KDa through SDS-PAGE (figure 2). The antibody titer of
egg yolk antibodies determined by ELISA showed the presence
of antigen specific antibodies for the specific bacterial
pathogen’. The antibody titer of egg yolk antibodies increased
after every booster dose and reached a highest at day 56 after
which it remained stable till the 90™ day of immunization
(figure 3). Regarding the antibody titer potency of egg yolk
sample a high peak at the dilution of 1:10000 was obtained at
the 21" week it was observed that unimmunized chickens
normal antibodies did not show any specific activity against V.
cholerae antigen (figure 4).
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Figure-1
Serum Agglutination test for Vibrio cholerae
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Figure-2
Protein Profiling of antibody using SDS-PAGE

In conclusion, specific IgY antibodies were generated against
Vibrio cholerae and they were known to have convincing
reactivity and specificity against the antigen. Further work has
to be done in order to justify the use of IgY in passive therapy
and diagnosis against such microbial bio-terroristic agents. This
study is the preliminary work for the application of IgY
technology against microbial infections, with special reference
to Vibrio cholerae. This chicken egg yolk IgY produced can be
applied for passive immunotherapy, diagnosis and in detection
kits during a microbial bio-terroristic attack. Science, medicine
and also the whole society can gain new solutions from the IgY
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technology. The findings of the present study was in accordance
with those of Kazuyuki Hirai et al who recorded that the anti-
Ol and O139 IgYs and the mixture of either IgY with anti-CTB
IgY significantly protected the occurrence of Cholera caused by
both O1 and O139 infection. Since large amount of IgY can be
prepared very easily and at low cost, this seems to be a useful
procedure for preventing and treating Cholera®.

Conclusion

In conclusion, specific IgY antibodies were generated against V.
cholerae and they were known to have convincing reactivity
and specificity against the antigen. Further work has to be done
in order to justify the use of IgY in passive therapy and
diagnosis against such microbial bio-terroristic agents. This
study is the preliminary work for the application of IgY
technology against microbial infections, with special reference
to V. cholerae. This chicken egg yolk IgY produced can be
applied for passive immunotherapy, diagnosis and in detection
kits during a microbial bio terroristic attack. Science, medicine
and also the whole society can gain new solutions from the IgY
technology.
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Figure-3
Quantification of Antibody titer in Chicken Eggyolk using Indirect KLISA
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A - Blank

B - Positive control
C - Negative control
D - Neat

E - 1:10 Dilution

F - 1:100 Dilution

G - 1:1000 Dilution
H - 1:10000 Dilution

Figure-4
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Determination of the specificity of IgY using Indirect ELISA
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