CHAPTER IV

RESULTS

Characteristics of duck plague wvirus in cell cultures

When a liver su ng duck plague virus was

inoculated into DEF, 2 or 3 days after

infection, with foc Careful examination
revealed that sync ' : ptranvelear inclusion bodies
could be found.

of necrosis and ce

Also, the luck plague attenuated yirus produced CPE on CEF

Death usua ly began ¢ day u.mer a challenge virus
inoculation. The mogt._common post mortem lesions were annular bands
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diphteritic u?l]anges in the mucosae of the esophagus and cloaca were
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some cases.
Inactivation of duck plague virus

Virulent duck plague virus in DEF was inactivated by BEI at
o

37 C after 4 hours (Figure 1) since no infectivity in DEF could be

detected after 4 hours of inactivation. Virus control fluctuated
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slightly but its titer was approximately between 10 and 10

TGIDEQIII. In the preparation of the wvaccine, 6 hours BEI-

inactivated vaccine was used for immunization.
Determination of titer of various vaccines

For attenuated vaccine, DP-L, the titer, after being

4.5
'b//a TCID So 1 dose (1 ml) of
, 50

7Z.
dvirus in DEF before
S

. or. DLD /ml so 0.5 ml

reconstituted with 1 ml of BBS,
2.2

vaccine contained 10
The titer

inactivation was

injection of inacti d JA: »afg ' ul , ggl-h?. contained
lﬂﬁi? TCID Ton Due to the fact
that this vigun was e 0il vaccine, BEI-DPM,
the virus content in equivalent to BEI-DP.
Neutralization index al of various vaccinated
Eroups

group excepﬂﬂﬁﬁwwﬁ Wﬂ. mr, the protective

immunity of €he DP-L group H:? higher tt;? both the ﬁf}—ﬂ? and BEI-
o Q) S SRS RN AN PR i
for upte 2 months, whereas the inactivated vaccine without oil, BEI-
DP, and the inactivated vaccine with oil, BEI-DPM, gave 42-71% and
42-75% protection for up to 2 months, respectively, NI and the rate
of survival after the first vaccination within the first 2 months
and the relationship between the antibody titer (determined by <&

neutralization) and the immunity are shown in Tables 1,2 and Figure 2.
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Table 1 Reutralization index (X t SD) of duck serums after the first

vaccination

NI (No.serum tested)

st
Vaccine before vaccination after 1 vaeccination

1 month 2 months

DP-L Jh+ 0.4140.33(24) 0.2230.21(34)
BEI-DP L — » 6340.52(35) 0.30+0.26(30)
BEI-DPM : Eil.nztan 1.1340.76(31)
CONTROL 4 ' 0. 23( 26 r.u 0.26(34) 0.13:0.16(31)

\\\

Table 2 Protective immunify o plague virus after the first

vaccination
l-

iﬂ No.ehallenge inoculated

I
Vaccine

(% survival)

GULR) Wﬂ’ﬂ'ﬁwmﬂ"z i
qm AN TP TN GINY © o

BEI-DPM 6/8 (75) 6/8 (75) 3/7 (42.8)
CONTROL 0/8 (0) 0/9 (0) 0/4 (0)
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¥ survival
- 128

veccinatfen

FigﬁuﬁWiﬂnw et N /bndl w&r}%m of various,

vaccinated ducks from the first vaccination throughout the

postvaccination period

100% mortality in control was observed
AH—4A DP-L, G—A BEI-DP, G—© BEI-DFM,

‘=— == CONTROL
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After the Becumll vaccination, the outbreak occcurred. The
loss of ducks vaccinated once with DP-L, BEI1-DP and BEI-DPM vaccine
was 50X (4/8), 71X (5/7) and 43X (3/7), respectively. Of the
surviving ducks, their NI were all higher than 3.0 rexa.rdleu' of
the type of vaccine used. The increase in titer was certainly due
to infection. However, e i nity of those ducks that survived

from infection was not al ,: 1id Apfuse. (Table 3 and Figure 3)
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Table 3 NI and X survival of groups of various vaccinated ducks at
rd

the 3 month after the first vaccination (1 month after the
outbreak occurred)

Vacecine N1 No. survived/No. challenge

(No. serum tested) inoculated (X survival)

DP-L 4/4 (100)
BEI-DP 2/2 (100)
BEI-DPM 2/4 (50)
CONTACTED ‘ Not tested
CONTROL

SEPERATED 0/5 (0)
CONTROL

]
s
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Figureq 3 Comparison between NI and X survival of groups of various

vaccinated ducks from the first vaccination throughout the

postvaccination period (including the outbreak)
100X portality in seperated control was observed
&—4 DP-L, @—8 BEI-DP, G—© BEI-DPM,

===~ SEPERATED CONTROL, ==== CONTACTED CORTROL
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The mortality among the ducks that had been vaccinated twice
(because of incomplete inactivation of virus) was low in the DP-L .
and BEI-DPM groups (4/66, 6% and 4/67, 6% respectively) but high in
the BEI-DP group (33/66, 50%). The NI of every duck in all groups
increased to a high level; approaching its the highest peak within 1

month. Six months later,

although the average NI per group
decreased slightly, fiter/ persisted between  1.5-3.0.
Moreover, the diffe -gnee ong 3 groups of wvaccine
including the contacie at survived from the

outbreak was not e .05) (Table 4)
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The degreé of resistance against duck plague challenge virus
following the second vaccination varied. The protective immunity of
the DP-L group was 75-100% for up to 6 nnnth:; whereas in the BEI-DP
and BEI-DPM groups, it was 50-100% and 50-87%, respectively, over

the same period. Obviously, the attenuated vaccine afforded a little

an, both.types of inactivated vaccine

higher level of protection th

(Table 5 and Figure 4).
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Table 5 Protective immunity of ducks to duck plague virus after the

second vaccination

Hn.suqvlvedfﬂn.nhallengé inoculated (X survival)

vaccine 1 month 2 months 3 months 4 months 5 months 6 months

DP-L  8/8 (100) 5/6 (83.4) A/8/ (60} 5/8 (100) 4/5 (80)  3/4(75)
BEI-DP  6/6 (100) No Léuuuj Not tested 4/5(80)
k i

BEI-DPM 5/7 (71.4) T7/8sft 6/7 (B5.7) 3/6(50)

SEPERATED 0/5 (0) 0/8 (0) 0/8 (0)

CONTROL

i i I}
AU INENTNEINS
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X survivel
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postvaccination period
100X mortality in seperated control was observed
&—A DP-L, G—& BEI-DP, G—© BEI-DPM,

—=—=-= SEPERATED CONTROL, ==== CORTACTED CONTROL
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For the third vaccination, the average NI of both the BEI-DP

and BEI-DPM groups was hi-gbnr than DP-L group significantly (p<0.5)
over a period of 3 months. The immunity of all 3 groups of vaccine
was quite low; with DP-L, the level of protection was 33-66%X over a
period of 3 months, whereas with BEI-DP and BEI-DPM, it was 40-100%
and 33-100X respectively, over %
5). \

e period. (Tables 6, 7, Figure
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Table 6 Neutralization index {itsn} of duck serums after the third

vaccination

NI (No. serum tested)
rd rd
Vaccine before 3 after 3 vaccination

vaccination 1/2 nont. month 2 months 3 months

DP-1L 1.7410.78(23) 2e8is 5¢13) 1.7520.65(10) 1.840.79(6)

10) 2.830.44(9)  2.1240.45(5)
(1 31y 2.7841.15(9) 2.640.36(3)

SEPERATED 0.1220.23(21)0. 69y~ ¢ GQHw (23) 0.1920.18(8) 0.13£0.35(8)
- CONTROL ' '

BEI-DP  2.0740.83(20) 32.28L0¢
BEI-DPM  1.56£0.69(22).2"

CONTACTED 2.040.49(2) 1.8+0.5(2) 1.840.6(2)

CONTROL

ﬂ‘lJEJ’J‘V]EJVlﬁWEJ’]ﬂ‘i
QW']ENﬂ‘iﬁlJmﬂ’TmEﬂﬁEl
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Table 7 Protective immunity of ducks to duck plague virus after the

third vaccination

No. survived/No. challenge inoculated

Vaccine (% survival)
3 months

DP-L 3/6 (50)
BEI-DP 2/5 (40)
BEI-DPM 1/3 (33)
SEPERATED 0/8 (0)

CONTROL

CONTACTED 2/2% (100)
CONTROL

* 2 ducks that sur Tved-ihe-ouibieak vere tesied for jmunity at the

end of the pmjacﬂ
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vaccinated ducks from the third vaccination through the

1 vaccinstion

postvaccination period
100X mortality in seperated control was ocbserved
&—A DP-L, G—-8 BEI-DP, G—© BEI-DPM,
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When the NI of those vaccinated twice and three times was
observed concurrently, it was found that only oil vnccina_{BEl—DPH]
induced an increase in titer (p<0.5), while the other two vaccine
did not induce any development at all (p>0.5). Unexpectedly, the

protective immunity provided by triple vaccination was lower than

that afforded by double vacein n when compared at the same point

in time (Figure 6).

Ausnenineng
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Figure 6 Co uriann at the same point time, Hiquregarﬂ to NI and

B LECa TSR HEA G are e

with various vaccines
&—4 DP-L &--A DP-L
G—8 BEI-DP }\Hiu G---8 BEI-DP { three times
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A challenge inoculation with virulent duck plague virus
increased the NI of every duck in all groups to a high degree. A
lack of correlation between neutralizing antibody titers and
resistance against a challenge inoculation with virulent virus was
observed during the present experiment. (Tables 8,9,10)

AULINENINYINg
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Table 8  Neuvtralization index (X % SD) before and after challenge with

virulent duck plague ; virus relationship to protective immunity

after the first vaccination

NI (No. Serum tested) Result of challenge

Bt

Vaccine time after 1 No. of ducks ZXsurvival

vaccination survived/

infected

DP-L 2 weeks 8/8 100
1 month 7/8 87.5
2 months 6/7 85.7
3 months 4/4 100
BEI-DP 2 weeks 4/8 50
1 month 5340 g;;=?J,;_< 183:0.81 (3) 3/7 42.8
2 months = 8.3040- Ei2) 51 71.3
3 months Eﬂa..u 2/2 100
BEI-DPM 2 weeks 2.0641.07 (26) ,, Not tested  6/8 75
HUDPIRTHEING =
2 months  1.1330.76/(31) 8. 9610.65 (3) 3/7 42.8
"}‘W\ﬁﬂ §-boaotdd /] ’1'}1‘1 ) ﬂ!f&l E
CONTROL 2 weeks 0.1110.23 (26) 0
1 ponth 0.30:0.26 (34) - 0/9 0
2 months  0.1340.16 (31) = 0/4 0
3 months  0.37:0.16 (26) - 0/8 0
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Table 9 Neutralization index (XiSD) before and after challenge with wvirulent

duck plague virus ; relationship to protective immunity after the

second vaccination

NI (No. Serum tested) Result of challenge

’, //cm. Ne. of ducks Xsurvival

nd
Vaccine time after 2

vaccination survived/
infected
DP-L 1 nun:th 8/8 100
2 months 5/6 83.4
3 months 4/5 80
4 months 5/5 100
5 months 4/5 80
; 6 months 3/4 75
BEI-DP 1 month 5/5 100
2 months 3/6 50

3 months ‘2 .D7£0.83 (20) Hnt tested - -

¢ wofhd ) 28 B A T i

nungls 2.3841. 02 (4) Hu‘l‘htested -

Qﬁ‘ﬁ'}ﬁﬂ Blpais Wie e ] ﬂ-&l

BO
BEI-DPM % month 3.1210.64 (27) 3.0240.86 (5) 71.4
2 months 1.35:0.75 (34) 2.9840.76 (7)  7/8 87.5
3 months 1.5640.69 (22) 2.8310.83 (5) 5/6 83.4

4 months 1.75+¢0.92 (11) 2.5:1.08 (3) 3/5 60
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Table 9 Neutralization index (XiSD) before and after challenge with virulent

duck plague virus ; relationship to protective immunity after the

second vaccination (continued)

NI (No. Serum tested) Result of challenge

nd

Vaccine time after2 No. of ducks ZXsurvival

vaccination survived/

infected

months

5 6/17 85.7
6 months - 3/6 ‘ 50
SEPERATED 1 month 0/5 0
ODHTR(;L 2 months 0/6 0
3 months 0/6 0
4 months 0/8 0
5 months |- SR 0
6 months  ]0.1320.95( — 0 o 0

¢ as
AUEINENI NGNS
PMIAIATUUMINYAE
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Table 10 Neutralization index (XiSD) before and after challenge with virulent

duck plague virus ; relationship to protective immunity after the

third vaccination

NI (No. Serum tested) Result of challenge

Még;

rd

Vaccine time after 3 No. of ducks ZXsurvival

vaccination survived/

infected

v . / ‘\h\
DP-L 1 month 270240 £ g \\;\\i\\i 4/6 66.6
2 months : 146, mné 2/6 33.3
3 months L1640 79 (6] 3.63 x 3) 3/6 50
BE‘I-DP 1 month 16 5/5 100
: 2 months 3/5 60
3 months 2/5 40
BE1-DFM 1 month 5/5 100
2 months 3/6 50
3monthe  “2.620.36 (3)  2.920.00 M - 13 33.3
L SBEMINEANG
CONTROL 2 months 0.1910. 13‘131 0
wmraﬂ*ﬂﬁwumawmw u
CONTACTED 1.840.6 (2) 2.52£1.0 (2) 2/2 100

CONTROL
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Serums were quantified by neutralization test bothes and P
method in all of the serums. Parrallel titration of specimens
-tested by 't.laue two methods were shown in Figure 7. Each 'pulnt

represented average titer of group of serums collected at the same

time from the same vaccine. \Regression equation and correlation
coefficient were Y = 1.95 .l  ; i ‘= 0.9556, respectively where
X was the NI ( o¢ neptfalization] @rﬂinﬂm titer, and

r-the correlation Coe. Ent, | »;_ the two measurements
were closely related Z gy | atio From the regression

~
line, e E HIZIT? \ gnified infection was

/& | N
equivalent to 1:5.6 iF B methods

AUEININTNYINS
AU INYAE
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6 7

og2 - |
=ion ‘ ne for titer of duck serums

tested -f.. and eutrnliution test

ﬂ u E}“’G%H%‘l SUH AT ncson 1

neutralization expresg.as log 2 ofgpeciprocal of highest
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Indirect hemagglutination test (IHA)

Determination of protein content
Duck plague virus antigen contained protein 9.45 mg/ml when

bovine serum albumin was used as the standard protein.

Optimal concentration duck plague antigen to ggugitizg

The factor can /évity of the test was the

concentration of W As seg mble 11 that the maximum

level from negative

! btained when antigen
%\\ N\
y 28 \ was -ixed with an

at 31’ C.

at a concentratig

equal volume of 2X @&

Effect of d

The titer did no - change a8 the incubation time increased
£ _,,w.-'u
from 30-120 minu

ng
[ S |

ysed to sensitize in

the present experide ' : ."T" ence.

Suhsequentmsunsiti:g of tanned cel@ was carried out with

Fﬁ:m X )ikt M e e

JM%W@MWMM

P R TYimeE kbt el ) rbeforsarsnsze

sheep cells were suspended at various concentrations (0.5-1.5%) and
added to serial dilutions of serum diluted in V-shaped microtiter
plates to find the most suitable concentration. The most distir{ct
pattern in term of sensitivity without nonspecific agglutination
occurred with a 1% cell concentration. The results of which are

shown in table 13.
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Table 11 Effect of concentration of duck plague antigen on

sensitization

duck plague antigen reciprocal of the end point dilution

" used for sensitization

( ug/ml) negative control
9.5 <4

11.8 <4

15.7 <4

23.6 <4

47.3 <4

94.5 nsp

nsp = non specific aggly

'll ‘ 18
posure time on duck plaguevirus sensitizing
‘s LY

Table 12 Effect of e

iV PR LR Vgl ‘nm ﬂﬂm,.,... =9

30 2048-4086 <4

Time of exposu 1"

60 2048-4096 <4
120 2048-4096 <4




Table 13 Variation in duck plague antibody with concentration of
sensitized sheep cells

Concentration of reciprocal of the end point dilution

Sensitized cell (%) positive control negative control

0.5 nsp
1 <4
1.5 <4

nsp = non specific ¢

ﬂ'lJEl’JVIEWI’iWEI’]ﬂ‘i
ammnimum'mmaa
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The association between IHA and o& neutralization (NI)

Figure B shows the correlation between the relative
potencies as estimated by the IHA and « neutralization tests. Each
value represents the mean titer that was calculated from the group

of serums collected at the same time from the same vaccine. The

regression equation was ¥ ﬂ 0 X + 2.19 where X was the

18 the'at, 'I,'ar and the correlation

positive correlation

neutralization index
coefficient was 0.776%,
between these two tg el tion coefficient was
slightly lower :
neutralization. Als at NI 1.75 that was

significant levél wagfeqdi '—,__ " he IHA test.

U
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testad‘lby.c, neutralization and indirect hemagglutination test

ARAIRI HUBIINLIRE

ndirect hemagglutination express as log 2 of reciproeal

of highest dilution of serum giving a definite agglutination

- . —
Y = 2.B0 X -I-E.-l
r = - B.m : /
o . R
£
r

x
& =

*® ®
xx® ™ x .

2 12 14 16
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