CHAPTER 111

MATERIALS AND METHODS

Materials

1.1 Live attenuated wvaccine

Chicken embryo-a

vaccine was kindly

supplied by the | tlopment, Ministry of

Agriculture and

The livers Jinfected with duck plague virus were
‘ Department of Livestock

operatives.

1.3 Special ches

E oniumbromide, th \Wator, was supplied by
the Department of ivestock I Topmwent, Mini rl ry of Agriculture a.nd

Cooperatives.

ﬂ‘NEJ’J‘VlEJV]ﬁWEJ"]ﬂ‘i

1.4 Expetimental anima :

9 W"rﬂ’ﬂ’fﬁ?ﬂ%ﬂ%‘?‘ﬂ%ﬁﬂﬂ%ﬂ G
purchaséd from a private company were fed at the Veterinarian
Student Training Center, Faculty of Veterinary Sciences,
Chulalengkorn ll‘n!.\fers_ity. Nakornpratom.

2 months later, 400 ducks were used in the .experillent..
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1.5 Enmbryonating eggs

Leghorn chicken and Pekin duck embryonating eggs which were
supplied by the Animal Health and Technical Service Operation,

Charoen Pokapan Group of companies were used to prepare chicken and
duck embryo fibroblast cells.

Methods

1. Vaccine
1.1 Live attenuate

Lyophilized #fcadn £5-Tecans d with 200 ml diluent,

after which it was refidy/f¢ 3 scomsended dose. (1 ml/dose)
For titratio :

of PBS (appendix 11

ine was thawed with 1 ml
',; (iens prepared from the
i \
resuspended vaccine with '- T; of each dilution was dropped

into 96-well ﬂnt.-bnttu:ed,# .». An equal volume of freshly

prepared chicken et 1) (1x10 cell/ml)

1
—.sr‘r—u_r!

LY
was added into eact of te was incubated at

o A
37 C in an atmosplere containing 5% CO .

ve daye later, the

plates were Wﬁﬂﬁﬂﬁ ﬁfﬂlﬂi ect (CPE) which

was then recdpded. The titer was ulcnlated by the uthud used by

= AW TN Ny

50% (TCID ); Dbase on the results, the viral content in 1 dose of
50

this vaccine (1 ml) could consequently be calculated.
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1.2 Inactivated vaccine without adjuvant (BEI-DP)

1.2.1 Preparation of specimen for inoculation into cell

cultures,

Livers from duck that had died of duck plague was

made into a 10X suspension in PBS. The suspension was clarified by

o
centrifugation at 300 g for it 4 C. The supernatant was

decontaminated by press ugh a 0.45 um membrane.

The filtrate was then r

1.2.2 Culture 17 ‘- g in duck embryo
fibroblast (DEF) :
: = prepared in a Roux
bottle (appendix 1) cell sheet, was then inoculated with the
filt.rat:.e (prepared in' 1 7-1 : ic as effected for 1 hour
at 37 C. Cultures were £ with paintainance medium

inoculation, the

, ed tells, showing about.
80X CPE, were frgen at-70"C and thawed i-.aintelr for 3 times.

The wiral ﬁn nsifncureceived a further two ﬁa sages of DEF tﬂ
s

Ehid JLELY LI Bl A Ll o determine
R

50

increase it

1.2.3 Titrate duck plague virus in cell cultures and

experimental animals

- cell cultures

The same procedure was followed as with the

titration of DP-L but DEF was used instead of CEF.
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~ experimental animals
The same procedure was followed as with the
titration of DP-L but 2-month-old ducks were used as the host
system. The dosage was 1 ml, and the route of inoculation was by

means of intramuscular injection.

was used in a final

plague virus. The

i |- M o
temperature at whic nactjvation to e was 37 C; sodium

thiosulfate was used to'stop the of the BEI,

duck plague virus

completely inactive

lve via s. each cm:tn ng 2 ml of wviral
auspenniﬁn, m ﬁﬂﬂs were added
with 5 wl mgﬁﬁxmﬂl‘i ﬁ The other six
Were me ﬁ m zlthnmughlr
mixed qﬁ )lﬁ ixer. H he following hours

incubation, the inactivated and control vials were taken out of the
waterbath at 1 hourly intervals and the reaction of BEI stopped by
mixing 1.8 ml of virus with 0.2 ml of 20X sodium thiosulfate
(appendix 1I1). Titration of the virus in each vial was followed.

The titration method was the same as in 1.2.3.
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1.2.5 Preparation of vaccine

Duck plague virus was inactivated with BEI for 6
hours by the method already described in 1.2.4 The vaccine was

[=]
poured into a bottle and stored at 4 C.

In order to test the safety, 1 ml of the vaccine was

administered intramuscularly 2-month-old ducks. They were

observed for the followins | &

\

ee if death would ensue or

wprepared. The first
mt was not sufficient
in case of revaccimition s e second of wvaccine was prepared.

The method of p followed with the

first lot, includin tivator and the length

of time for which it ter inactivation, the

second vaccine was uset hecking for safety because

the schedule for the sect o was very tight. Six days

after the second ,- nation; an outbreak of © \'i' plague occurred.

1.3 Inmtivatm vaccine with adjuvant {ﬁﬂ-ﬂ?ﬂ} (78)

| WS RNHBIWBARNT virer e

in 1.2 was n?xed with minerad oil by usipg the following method and
tormutbbifht. | Gl agubebi phabe, 0] elor ik rahGHutenston vas
mixed with 1.39 g of tween 80 by using a stirring rod and incubated
in a 31’0!: waterbath., For the oil phase, 44 g of mineral oil was
mixed with 4.11 g of span 80 and incubated in the same manner as in
the aqueous phase. The aqueous phase was then poured into the oil

phase. The mixture was homogenized in a Virtis mixer vessel at 1/5
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maximum speed for 20 minutes (at 5 minute intervals). The resulting

vaccine, in emulsion form, was dispensed into a bottle and stored at

4 C.
2. Experimental Animal

400, 2 lfz-lnntl:-—old s that were housed together were

used. Three groups (100 were vaccinated, while the

last group was unvacc
—

identify the ducks. te e gu 'accinnted ducks which

had hitherto heef‘ LT / b .uded Bl i
: ct.ive immunity.
= I ‘\\ LOT!

Prior to vaCci s 20-30% of ducks were bled from the

rth numbers were used to

S‘Mmﬂbn

o EL) '. r , ) U
wing vein. The serum was sepe: id and kept at -20 C. Afterwards,

3.1 Group 1 ‘T*‘----"‘" il A intrmscularlr with
1 ml of DP-L. Afé:warda, the «ﬂm::ﬁ:lr were further subdivided into 3
-
e ‘ﬂ“uﬁﬁ“l‘l’ﬁmﬁ“ﬂ eIN
3.1.1 Subgroup 1 an le vaccinat | ightly and
uunthl;aqiﬂ a,gnuim uﬁﬁﬁtﬁﬂﬁf Lﬂ ducks were

sampled for bleeding (about 20-30% of the ducks each time) and for
testing their level of the protective immunity (not less than 5
ducks each time). Neutralization and indirect hcmagglutination
tests were used to detect antibody titer in serums. The immunity of

the ducks was determined by means of a challenge-inoculation with

virnlent duck plague virus.
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3.1.2 Subgroup 2 (Double vaccination) About 60 ducks were
given their second vaccination 2 months after the first vaccination,
Dose, route and titer were the same as in 3.1. At monthly intervals
‘up to 6 months after the second vaccination, the number of ducks

sampled was the same as in 3.1.1.

3.1.3 Subgroup \Q-.\ y/ ination) About 30 ducks were
given their third vac .=: ion the second vaccination.

Dose, route and tite

At monthly intervals
upte 3 months af ' Ai : '” : 1, withe number of ducks

sampled was the s

3.2 Group 2 were jeulated intramuscularly with 0.5
ml of BEI-DP. Af 48, the dueksdwere further subdivided into 3

subgroups and the

mp: G"’aﬂuﬁ j‘iﬂa ﬁmj.@ e e of dck

mqwmmwnwmaﬂ

Each duck was given an 1ntrnuuscular injection of 1 ml of
3
virulent duck plague virus containing 10 DLD . The ducks were
50
observed daily for 2 weeks and the ensuing mortality rate recorded.

To exclude nonspecific mortality, all ducks dying within the first 2

weeks were examined and the cause of death was diagnosed by finding

o e s
| HEFTHAND Y SUTUWINBUI NG
L]

i o ot
L RINTUNMIINGIRY
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typical lesions of duck plague. Blood samples were collected from
ducks that had survived the challenge administered 14 days into the
postinoculation period. Serums were collected and examined by the

neutralization and indirect hemagglutination tests.

5. Neutralization Test

All of the serums co ¥ Wl amined to determined the
antibody titer an by f.---‘—: ngtrm tests.

5.1 oL Heutrl: \\ riable virus) (41,42)
The serums & u.tad at 56 C for 30
§ y "r. b n

minutes before use. - :

es were used throughout,

) serum was made with

PBS. 96 well flat plat
To 0.05 ml of the tes um,  ansequal volume of 10-fold serial

dilutions of duck plague & ‘ was added. The serum-

Fe bt s y 6
virus mixtures weme in awirTee hou! and 0.1 m1 (1x10
cell/ml.) freuh ared “' the wells. As a

control, the viwm was tren Lted in the same , with the exception

that PBS w ﬁ incubation period of
§ days ntqgﬁ iﬂﬂﬁﬂﬁ ere. the plates
were itli ﬁ ﬁ cope.
neutrﬁﬂpj ﬁiﬂﬁ Hﬁ late 313141 z]t.he log 10
virus titer with serum from the virus titer with PBS.

5.2 P neutralization-(constant virus, variable serum) (50,52)

Two fold dilutions of serums were prepared in PBS in 96

well flat-bottomed microplate. The first dilution was 1:2 and the
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volume in each well was 0.05 ml. An equal volume of mediunm,
containing 100 TCID  of the duck plague attenuated virus, was added
to each dilution ofagerun. As for the incubation period, the amount
of CEF used and other conditions, these were the same as in 5.1,

The neutralization titer was determined from the highest dilution of

serum causing a neutralization fectivity.

6. Indirect

About 50: o se ///, vnccine were tested for
antibody titer te

;. ;  the optimal conditions

for sansiti:ation. 4‘;’ .
B, L A

6.1 Antigen Prgfanftion (E1J%

eI

,'\Jn 'x.» ‘
Confluent laygrs <of CER :p d in a Roux-bottle were

inuculnted with duck plngu :r'_-'- #d virus, After incubation at
3‘? C for 1 lmur. , cell ere W } PBS, then covered

with uinta.inan _ diun “"" after 80X CPE was

observed, the ce suspenuion was frozen and j aved immediately for

;,::;::;uquﬁﬁm%‘wm:“ ool

AR e} 1120 D)
OV RGN e iDL

volume and stored in aliquots at -—':'ID C until wuse. The protein

concentration was determined by Lowry's method (79).
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6.2 Preparation of material for IHA

6.2.1 Erythrocyte (75)
Sheep blood was drawn into Alsever's solution
(appendix 11). Three-to-five-day-old erythrocyte was washed 3 ti;un

with saline. From the last sedinnnt, a 10X suspension was prepared

heep lood cells, one part of 7.5%
X ; lnulr. the mixture being

ght (18-20 hours) at 37

in saline. To one part o
formalin in saline (app

stirred constantly.

o

C in a water bath, were washed 4 times with

saline. ‘Thu o suspension with PBES

pH 7.2.
d cell was mixed with the
» (appendix 1I1). After
re washed twice in PBS pH

7.2 and resunpended tu 2% suspensid PBS pH 7.2.

E-Z.E 1"-j_-__- N '

Pﬂpﬂ 7.2 containing 0.25% lmine serum albumin was

- leﬂwjﬁ.ﬂ A (11 R
o WRGRT B 9811

The following steps were followed to ensure the optimal

conditions for sensitization.

6.3.1 Concentration of duck plague virus antigen
Equal volumes of antigen at various concentrations

(9.5-94.5 wug/ml) and 2% tanned, formalinized sheep red blood cell
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o
were mixed and incubated at 37 C for 1 hour, occasionally shaken and

then washed 2 times with PBS and resuspended to 1% in diluent.

6.3.2 Duration of sensitization
To 1 ml of 2% tanned, formalinized sheep red blood
cell was added an equal volume of a suitable concentration of duck

] ' (=]
plague virus antigen. The intubsat: were all carried out at 37 C.

The cell suspension wag incu

occasional mixing, “then Rashed ﬂrenusp&ndeﬂ to 1X in

diluent.

uck plague antigen and
the optimal inc ] :Z‘:"j e used in the subseguent
experiment. :

cells were suspe d at’ :L*'J-V ions (0.5-1.5%) to find

6.4 Indirect ;lnngglutination procedure

“ a Q/

serts | bk Dot rhdbvaedlobd dobod vin an cqua
volume of lﬂ;ufnrnalini:ed shéep red bloed cell at STEE for 2 hours.
Plu.stia ﬁmrﬂm imﬂiﬂ ;-J Q"ﬂﬂcﬂﬁl ere used.
Serial qtun-fold dilutions of specimens tested were prepared in a
0.025 ml of the diluent with microtiter dilutor. 0.025 ml of the
sensitized cells suspended in the diluent were added to each well.
The plates were shaken again and incubated at room temperature. The

hemagglutination patterns were read 2 hours later.
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For each run, positive and negative control should be
included. Moreover, fixed, non-sensitized cells were added to
tested serum to check for the removal of sheep cell agglutinins and
both sensitized and non-sensitized sheep cells were added to diluent
alone to check for auto-agglutination.

AULINENTNEINS
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