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ABSTRACT

New castle diseaseisahighly contagiousviral disease of poultry and other
birds causing economic impact with flock mortality rates up to 100%. Anti-
bodieswere produced as aresult of vaccinating the birds. The study aimed
at collecting both whole blood and dried blood (collected on filter paper)
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samples from vaccinated poultry in different post vaccination period, de-
termining the HI (Haemaggl utination-Inhibition) titer of the samples and
consequently the efficacy of vaccination, standardization of the filter pa-
per technique for an easier, cheap method of sample collection for HI titer
determination, comparing the HI titer of serum and dried blood samplesand

the influence of post-vaccination period on HI titer.
© 2008 Trade Sciencelnc. - INDIA

INTRODUCTION

Theviral diseaseknown asnewcastledisease (ND)
causesdevadatinglossto commercid poultry. Newcestle
disease first came into international attention in
Newcastle Upon Tyne, England, 1926. Later it spread
to Indonesiaand then to the whole of european and
asian countries.

The causative agent-Newcastle Disease Virus
(NDV) isanegative, single stranded RNA virus. It be-
longsto thefamily Paramyxoviridae. Themembersof
thisfamily possesstwo surfaceproteins, Haemagglutinin-
neuramidase (HN) which isimportant for attachment
and rdeaseof thevirusfromthehost cdlsinadditionto
itsserologicidentification and fusion protein (F) that
hasarolein pathogenesis. Haemaggl utinin neuramidase
enzymeisthetarget for various drug-designing meth-
odologies.

Transmisson occurshy exposureto excretionsfrom
infected birdsand through contaminated food, water,
equipments, etc., Theincubation period isusualy 5-6
days. Digestive, respiratory and/or nervoussignschar-
acterizethedisease. The severity of theinfectionisin-
fluenced by the strain of the virus¥ and the age, condi-
tion and speciesof thebird. Clinical signsin poultry
rangefrommild, dmost unapparent respiratory disease
tovery severedepressionsin egg productions, increased
respiration, profuse diarrheafollowed by collapse or
long term nervoussignsif thebird survives. Mortdity
rate can be up to 100% in the severeform of disease.
Chickenthat survivetheinfection developalonglasting
immunity to further infection by newcastlediseasevi-
rus. Vaccination for protecting chickensfromND is
routinely practiced throughout theworl d@. Vaccinated
birds produceantibodies specifictothevirus. Thepres-
ence of antibodiesis detected by serological testing.
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Theresultsservetwo purposes of ngthelevd of
circulating antibodies and determining the efficacy of
vaccination. Two assays commonly used for serologi-
cal testing of antibodies are haemaggl utination-Inhibi-
tion (HI) and enzyme linked immuno sorbant assay
(ELISA).

Conventionally wholeblood samplesare collected
using needles and syringes. However, lately alternate
methods of sample collection havebeen devel oped. One
of them isthefilter paper technique, which was stan-
dardized by thiswork.

MATERIALSAND METHODS

Samplecollection

Wholeblood sampleswere collected from the bra-
chial vein, serum was separated and 1% RBC suspen-
sonwas prepared using phosphate buffer sdine (PBS).
Dried blood samples (DBS) were prepared by soak-
ing one end of Whatman No.1 filter paper in blood
collected fromvein or hedl puncture.

Antigen preparation

Live vaccine of NDV-RDVK and Lasota strain
(Iml of diluent was added to 100 doses of vaccine)
was used asantigenin thetest. The standard amount of
antigen used inthe HI testswas4HA units. Thiswas
doneby haemagglutination (HA) tests. Thedilutionfac-
tor required to produce 4HA units of antigen wascal -
culated by dividing thedilution factor by 4.

L aboratory Sandards

Serum from an unvaccinated chick was used as
negative control and the positive control was serum that
showed high Hl titer.

Elution fromfilter paper dried blood samples

Theend of thefilter paper with DBSwas punched
to get four paper discs (1mm diameter). Different elu-
tion methodswere employed.

On thebasisof amount of PBS used

e Putting twofilter paper discsin 0.5ml of PBS (pH
7.2) and agitating vigorously to get alight brown
duate.

e Putting four discsin different amountsof PBS-50ul,
150ul and 200ul of PBSrespectively.

Onthebasisof temperature
e ThePBSwithfour stripswere subjected to agita-

tionfor 1 hour and incubated overnight at 4°C.
Approximatedilution wascalculated by

e Empirical method- According to previousworks
done on filter paper dried blood samples, an ap-
proximate dilutionwas cal cul ated.

e Globulin quantitation method- Eluates were
treated with ammonium sulfate (fina concentration
35%) to precipitate globulin, which was assayed by
Lowry’s method.

e Volumetric method- Thevolumeof wholeblood
required toload 1mm of filter paper wasdetermined
using amicropipette.

Haemagglutination inhibition test

The HI test method was standardized by
Hierholzer3. Inthewel lswhere antibodies are present
therewill be haemagglutination inhibition and thered
blood cdlswill settleasabutton, whichwill agglutinate
in case of absence of antibodies. The end point of the
titrationisthewel| that shows complete haemaggl uti
nation inhibition. The antibody levelsrecorded isex-
pressed asalog basefor convenience. For example, a
titer of 2°would be6.

RESULTS

Wholeblood and dried blood sampleswere col -
lected from chickensin different post vaccination pe-
riod (30, 45, 90, 135 and 150 days). Serum was sepa-
rated from whole blood samples and 1% RBC (red
blood cells) suspens onwas prepared using phosphate
buffer sdine (PBS).

HA test was performed and thetiter of antigen was
found to be 64. From thisthe diluent to be added was
found to be 0.5ml to 30ul of antigen. It was back ti-
trated to confirmthat theantigenisin4 HA units.

All thed ution methodswereused. Theonly method,
which gavereliableresults, was by punching 4 discs
(each Immindiameter), added into 200ul of PBS, agi-
tated at room temperaturefor 1 hour and kept for incu-
bation overnight at 4°C.

Beard et a1 obtained results from dried blood
sampleusing 2 discsof 4.8mmin 200ul of PBSandthe
serumdilutionwas 1:10. So empiricaly, using 4 discs
of Imm each (total 4mm) should haveadilution closer
to 1/10.

By Lowry’s method, globulin in whole blood was
43.3mg/ml and globulin of dried blood sampleswas
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5.2 mg/ml approximately. Theratio of globulin of the
eluatetothat of wholebloodis1/8.2. Therefore, serum
dilutionis1/8.2.

Thevolumeof wholeblood required toload 1mm
filter paper disc under stimulated conditionswas 10ul.
So4discsin200ul PBSwill givean duatewithawhole
blood dilution of 40to 200, i .e.,1/5. Hence volumetri-
caly, if serum portion of wholeblood is60% the dilu-
tion of serumwill be 0.05-0.06 or 1/8.3.

Antibody dilution by the 3 methods gave values
between 1/8.2 to 1/10. So 1/8 was chosen as approxi-
matedilution.

HI test of both serum and eluates were done. HI
titersranged from 2-9in serum samplesand 1-8indried
blood samples.

Mean Log 2 H1I titres

Time, Days
Graph showing comparison of both serum and DBSHI
titer sat different post vaccination period

DISCUSSION

Newcastlediseasevirusor avian paramyxovirusl|
may result in substantial loss to poultry industry®.
Newcastlediseaseisnow present inamost al conti-
nents. Althoughthevirusiscurrently controlled effec-
tively by vaccination and massdaughtering, it remainsa
potential threat to commercial production as it was
proven by recent outbreaksin Australid® and Malay-
Saresultingin masseradication.

Haemaggl utination-inhibition testsareimportant for
both diagnosisand serological studies™. Thestandard-
ized method for HI test was established long back by
Hierholzer'3. Thisserologicd method of determining HI
titer presentsdifficultiesof usng needles, syringesand
collection tubes and transport, storage, refrigeration,
etc.[®,

e ReV/ew

Theuseof filter paper for blood specimen collec-
tion was experimented as an aternatefor wholeblood
samplecoallectioninserologica method by Brody!®. The
first work usingfilter paper in newcastle disease was
by Beard and coworkers”.

Theantibody dilutionsestimated by theempirica,
globulin quantitation and volumetric methodsranged
from 1/8.2-1/10. Thiswassimilar to thework of Beard
et al.¥l, where2 discsof different sizeswere used.

Thegraph of HI antibody titer showsthat theanti-
body level after 30 daysisenoughtogiveprotectionto
thebirds. Thiscontinued until 3 monthsafter whichthe
antibody levelsdowly decreasesby 5 months but still
in the protectiverange. Thisisin accordanceto the
report by Allan and coworkers® that saysthat thean-
tibody level increases only after 2-3 days of vaccina-
tion and stays stationary up to 3 monthsand Hl titer of
3 or more hasthe capacity to protect poultry against
thedisesse.

Comparing theHl titer of whole blood and dried
blood samples, theHl titer of dried blood sampleswas
usualy onedilutionlessbut till it could detect the pro-
tectiveleve sof antibody inthe sample. Hence, thefil-
ter paper technigue can serve the 2 purposes of as-
sessing antibody level and vaccineefficacy studies.
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