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SUMMARY

An experiment was conducted to examine the efficacy of spray vaccination against Newcastle
disease (ND) .

Four different coarse sprayers and four different diluents were compared in particle size,
immune response and respiratory reaction. The smaller particle size of spraysr was, the better
efficacy was and the more respiratory reactions were appeared.

Of four diluents, antibody responses and resistance to challenge were higher with skim milk
and gelatin, respectively.

When day-old broiler chicks with maternal antibodies were vaccinated by coarse. sprayer B
with B, strain diluted in 1% skim milk, they showed 1009 protection at two weeks of age and
50% from 4 to 8 weeks of age. Another group which boostered at 2 weeks of age by drinking
water vaccination showed 100%, 709%, 50%. 409% protection at 2, 4, 6, 8 weeks of age,
respectively .

Although spray vaccination against ND in this experiments showed similar efficacy, compared
to conventional methods, this method may not be appropriate in our field condition because of

respiratory vaccinal reaction.
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brone #} Closser, 1990. 7 5, 1989), A54Al
o AFanE w37 Y8 MEEEY, BERYEY,
BoRASY, WBATUE vIRee] o8 7ix yd
Fol a7, Auslo] $rh(Goughet Allexander,
1973; Hayter ot Besch, 1974, Owolodun 3}
Ajiboye, 1975; Samberg %, 1977). ®I73AEd
olu} AHokdFWe Hold iAol ET3k A
A2 ddo] HFsok Yok AY wHEol AH
oz ola) AA 7lvslzm, Al GAedl HEF Aol
7H8 rASdoly ATl AT e
FAlolzt,

2y, S5ASHE AFEF Holo] vl
Sl wel Fyge) FASA Rdhw doidel
AdHez %7) wfol, ND7} 3oz 4y
wjv} NDule]2iA(ND virus, NDV)7} EEg:d
AR WARFAE BTt a7t FolAl
odskn, aety HAFARE HAMAFE AHY F=
A ol st

4] 7S, )9} 2 Aol wojo] waA
PA=HAE dodavrl $a dEgFe] b &
Ao R S4HEE AR 7t Fobske Y
o} (Wells, 1955; Gough$ Allan, 1973,
Hayter 8 Besch, 1974. Goughs} Allan,
1974; Eidson3} Kleven, 1976: Gough$}t
Allan, 1976. Villagas$} Kleven, 1976
Samberg %, 1977 Allan %5, 1978; Yadin#
Orthel, 1978. Holmes, 1979; Yadin, 1981).

olol o3t EFAHFe AHe ND9 Fgu
Bo} 2o Az e WAL AHF3le] NDVol ofF
Aol & 357 LE#MMcl4 NDV 7l Z4l5s
E Fo2H, IgGHEERED olJzl BEE#l 39
3hs IgA FAPAE 2AY 4 glom, ni=by HHE
BT J1Ee) hiiiee) FHE o= 3E 9
T 4 ke o sl

YL MBATS 270 whet 10~100xm
9} coarse spray ¢ 1um ©}31+8 50xm 27) (N3
¥ 0.5~3.0um)7}Ale) aerosol 2 F3-¥r}(Allan
5, 1978). A= AR vid) 29 W S
oA =wtebr] wigel Wdgde] A w, W
AAFo2 Q¥ 3871 Aol A vehd

ot
FFAZANE £5UAY arloeds F4l =
F, Al virus o] % 9 FE, UH, HMAE A
229} % Foll vz} AT Hod f o
Be Alolrt vebdet.
utzhd], o] Al&ejAE NDE& apbshed 9lelM
Fullolld A FUY 4 e #7719 TRt 84
ool wh2 WAIHFTuRS HAaAE 2ARIE T
AE:HE TN oAl AEs & & glex
£ AxstaAd st

II. #8 o Fik

1. 4HSE

s 157 F5F, HAAZTY) =& ZIHA)
o= 3~45283 9 specific pathogen free(SPF) ¥
ol}E AHRlE, o AT wielez 198 RH
gl gt RS E5A19L A4 sc),

2. ulojajAe} HEE

wWAlupolzl~ 2=  Newcastle disease virus
(NDV) Hitchner B, 7% &3l Z44HER
uloleja 2= NDV 25 FiEBibks AHestdct.

slojglas] o7k Aa} 2o why (R A, 1988)
2% SPF#JEE ol&3le ZHsiglon], Wae 4
Yol wet AAFxz 54, A3, 2AYZTL
slele]t H¥% 105 EIDy (50% egg infective
dose)9] }og WAHF 27 Fo TELFA BE A
HAFINAG. FAHSE 25U Sk wS BFE &
5 WAINAL.

3. WAINER 277 o EFUXIS o[ £

HF71E olele 458 AHEEKct.

@ sprayer A Turbair Flydowner (spinning
disc type, Turbair LTD., %¥%)

@ sprayer B: Turbair Mini-Flydowner (spin-
ning disc type, Turbair LTD.,9%)

® sprayer C: ¥}4 Co. (venturi type, 24l
AEAE B27))

@ sprayer D: Apollo Co. (venturi type, 2
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Aar AFAL 571
Al 27 &AL FRol casitone-d 2%
HEg ely 29012 153 F4] dojale JAE
slide glassol Whe ¥, F2h9)2 2007 Y=ke] 7]
£ ¥u|7AollA  ocular micrometer 8} stage
micrometer & |83} 27)E o] ZAs}glor,

°)% 33} HHEeld BIAE A2t

4. Al A

& AL FHT BT SRSl A7 Bk
WP 1%, gelatin 1%, casitone 1%% 3 7}sle]
AHE-E e}

5. YMFHS

EFAEL dA= Wl ¢ 50x50X60cm 27
9 %o WolelE ¥e %, AHAExe WAL 100
mle] 3 4qolol Bl4 oF 2% 30 Falol ZHe] ¥
FEEE 39t

+FAES 19 53S9 xX1ml 2 A4Sl
WA 1 1/3%0 BA43lE 1%9] FE2 gREF
£ #H7lotd R, 54 A I~ 52U
gikA1 3.

6. TrIR 54
NDoll a3 &7} 42 u396well micropla-

9% Distribution

te-& AH8-dte] mBRERHEINH K M (haemagglutina-
tion inhibition test ; H1 test) 2.2 AlX])3}loH, 8
455 4HA units, ¥ YT =& 1% 3
Aot

m. & %

. 2597| /0| g ERHER Hys

+1e HAAEE YT 25 (A, B), 4
FA 58 43 4 297) 25 (C, D)& Ad9s
o Algsiglon], 23U 2715 vl =ARE A4
£ Fig. 13} 7k},

A, B, C3%3< 94a 27)7} 50um Helol i
TR 150pm o4} YA A @iglent, D
= 70~80umol ¥E3H= QIAZF WS #at ok
2 450umeof| o]2& FHQAE g Qlo] IxHEE
7b #938A Eslgel. A, BEFUlE Az aks
51 spinner § £-%7]0]7| wiiel ®EHol A=)
ol Y& 4, C, D& F8 4P zA £570))
wl BFESIol nA4s=lo] gl wh, C, D& FH)
4EA E57104A &t AaA dm BEYAE
o AA ¥ 45 g9t 2@ deldEe erltes
$F3Hs DEF7lEc B AAE AFs A4
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Fig. 1. Size distribution of particles generated by 4 different sprayers.
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Table 1. HI antibody titer and postchallenge mortality in 6-week-old chickens vaccinated with

ND B, vaccine by different sprayers

Vaccinal reaction HI antibody 3WPV  Challenge result

Sprayer No. of chickens
A 20 8 0.5+1.1* 9/12(25)**
B 20 15 2.4+1.1 6/12(50)
C 20 15 2.3+0.9 3/12(75)
D 20 0.5+0.7 8/12(33)
Control 20 0 10/10( 0)

*mean+S.D. (HI log,)

**No. of the dead/No. of the challenged(% protection)

WPV | weeks postvaccination
(temperature : 28°C, relative humidity : 66%)

& CE717 o Raslgit.

353 SPF HolA o|F #5715 AH3 +54%
%9 Hdd73% yrl Table oAl Wi v} 7ol
¥57] Bt C7} 72 HIHUR 2.4+1.1(log,),
2.320.9(log.), BHE¥AE 509%, 75%2A A X537
o HI&A7} 0.541.1(log,), Wol§ 25%, D &
F719] HIZA7F 0.5+0.7(log,), HPoi& 33%ol
el Y58 F2 4%8¢ wydoh, zeid, HARFE
o2 Q& &7 AF4bS (rale’s sound, 7))L
B, CE771elA 7 15471 w88 2oy whd, A
% C#F7Ie 7 89 AFHE-S vello] AFu
ol ARE Houkgo] A8 Jebde & 4 8l
Rtk o] AxE Fig. 13} vlms] ¥l =tz r)s}
25 ASHET Hodbsol #Ee veh Fa

1.
o] AlgolM AH4E WAEHE ¥ 10 EDy3
o), S4ote 19 B LRAL AEsiedet.

2, HMHol o} FRYPELEY

Moz 284 B SRT =9l 1% BiE
WM (skim milk), 19% gelatin®, 2% casitone
A-g vimdlglsn 57l B, WAHEEkE 4%
10%% EIDs & AH&-315i 0,

3F8 SPFyelajel oidl HAAFASE A|HE
2% 204 3 8~1059 3F7] HEUSE viehdo
vlssdtgla, HIZA7 dolde B3R, gela
tin, 254, casitoned) o2 77}t 2 4+1.1, 1.
8+1.5, 1.6+1.7, 0.8%1.3(HI log,)e] g3t
7bE Jeliiich. HAAHE 3T 3 AF 125F

Table 2. Effect of different diluents on spray vaccination against ND in 3-week-old SPF chickens

Vaccinal reaction HI antibody 3WPV  Challenge result

Diluents No. of chickens
Distilled water 20
1% Skim milk 20
19 Gelatin 20
2% Casitone 20
Control 20

—
[==Je I« B o ')

1.6+1.7* 6/12(50) **
2.4+1.1 6/12(50)
1.8*1.5 4/12(67)
0.8+1.3 5/12(58)
0 20/20( 0)

*mean+S.D. (HI log,)

**No. of the dead/No. of the challenged(% protection)

WPV ! weeks postvaccination
(temperature : 28°C, relative humidity : 66%)
Sprayer B was used.
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FAAFEEEFADUS o, A e o2 64, oo g BB =)l AT HLE 7} 2.0+

8F, 6, 77t woislgich. HERS st A 1.1HI log,, #ol& 80%%F 2o, 0.15m?(0.5%0.
YA Yo = 09%ieH(Table 2). 5x0.6m)2] $7HE 71F22 107 ElDsol4ke]

gq/ul-g.-'go" oE 28 HE A AsEE FFs NDuddo] 758 7oz 7|us

1 Bet 2|88 19 3|4g AHEste] A4 t}(Table 3).
A J l’ 1 AT $28 10, 10, 10" EIDy2 4. EBHHNE 71 REBRMO tE ERNE
TE5te] 358 SPF gl et 395 =A% 2 ;q. 2
HAEukgo] 242 204, 174, 1642 vielyts, 193 @ 4.2+1. 7(HI logn) e ZAloldataE 7}
A7t ZEFAL FAAEY T wolgx zd% A A8 Ao 45} 105 EIDys A B, AlS 35
ol vlelisle] wold & + U 10™ElDg¢ 262 (B 257, 19 SA3gol) 23 oz &

Table 3. HI antibody titers and postchallenge mortality of 6-week-old chickens vaccinated with
ND B, vaccine in various dosage

Dosage (EIDs,) No. of chickens Vaccinal reaction HI antibody 3SWPV  Challenge result
10%3 20 20 3.7+0.9* 0/16(100) **
10%° 20 17 2.7£0.9 2/19(90)
1075 20 16 2.0£1.1 3/15(80)
Control 20 0 0 15/15( 0)

*mean+S.D. (HI log,)

**No. of the dead/No. of the challenged(% protection)
WPV : weeks postvaccination

(temperature : 28°C, relative humidity @ 669%)

Table 4. HI antibody titers and postchallenge mortality of commercial broiler chicks vaccinated
with ND B, vaccine by sprayer and/or drinking water vaccination

Age at vaccination  Immune Age(days)
lday 1W 2W 4W  response 0 7 14 28 42 56
spray — — — HI titer - - 2.9%+1.0* 1.8+0.9 0.4+£0.9 0.8%0.9
Mortality - - 0/10** 5/10 5/10 5/10
spray — dw — HI titer - - 2.9£1.0 2.3x1.2 0.6£0.9 0.9£0.7
Mortality - - 0/10 7/10 5/10 4/10
— dw dw dw HI titer - - 2.8+0.9 1.8+0.7 1.4%0.5 2.7£0.5
Mortality - - 0/10 2/10 1/10 3/10
Unvaccinated HI titer 4.2+1.7 3.1£0.7 2.1x1.1 0.2%0.4 0 0
control Mortality - - 4/10 10/10 10/10 10/10

*mean+S.D. (HI log,)

**No. of the protected/No. of the challenged (% protection)
dw . drinking water vaccination

W . week
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A7be) wskel FARE ER) 3o Wl &2 24kt
Ach. ole} A 192 BEAF, 2573 A%
AGFE FAloll Fof ofjolde] A4 e oA
£ Aeslc. AxHez, 79 A= |,
2, 4573 = 4 AFY AT AHE v
t}(Table 4) .

198 2FAEFL 2520 2.9+1.0(HI log,) 4
gal7ket 100%9] wHolee Blm, 28N 56
Ad7Ax] ga|7ke) Zhaeh FAEHA 50%9] HeleE
vehigict. 198 $54%5% 2539 o o] &4
3} AL 289 70%, 4248 = 50%] %
o] gg uol 198 EFHFFRY FL EFHE el
Hoieh, g9, 1, 2, 458 A% TL 14, 28,
42, 5603 = Zzt 100%, 80%, 90%, 70%S] %
o] $% ¥od #Hlel NDol gt oA FE 2 aado]
AAZ Ade] FH=sic.

olm] wjA)AEu}e-2 ¥wl Table 5oll4 Bz uiet
7ro] 198 HFAFFol 6, 1087 = 77 9, 6
49 £F7] AFHEE vekd i, FFAFTe
24, 14bo] AFuRS-§ Ho] BFAFoE QI 3
E7] uko] A AlstA vebdE o & gl

Table 5. Vaccinal respiratory reaction fol
lowing ND B, spray vaccination in
day-old SPF chicks

Days postvaccination

Vaccination
6 10
Spray 9/20* 6/20
D.W. 2/20 1/20
Control 0/20 0/20

*No. of chicks showing rale’s sound or coughing/
No. of tested chicks
D.W. . drinking water vaccination

Iv. & &

NDol g Wegpskiiike 42 Holdolut &t
ol e A77F el glnt Tl e A of
£33 A o ASWA BEA) F2 Yokl
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v BhiREEREEC] o]8Hx glon, 19744 Spa
lantin # Hanson, 197549 Owolodun 3 Ajibo
ye € S4A4FYel A5 w3l wl gl

Fulell= NDo} &4 (gt KEL% (infec-
tious bronchitis: 1IB), {5 MEERFE % (infec-
tious laryngotracheitis; ILT)e] &Aloll F4H o
2 sk Alglolojs] o] QWAL FAll A
23S W FHHLez i NDo RBETE
27] 98 Q77 APl v glew (R A, 1988),
ND ulolz|a7} AlsHA| 2935 FAgelAe] ND
#HE Fol7]) s 198 = BASHAS HIAHFTE
# Aol A5 29uAlS BEEsted ND Ale
274AZY 05 8584 NDE =t £ + 3e
BgigEol A7 vl leh(H 5, 1989).

FRAFYL 177 Fhel da2e A 2
7] (Gough &+ Allan, 1973: Hayter 9} Besch,
1974, Eidson3 Kleven, 1976, Allan %,
1978 ; Yadin3} Orthel, 1978, Yadin, 1981),
&4} F79 -4l E(Goughel Allan, 1973;
Eidson # Kleven, 1976 Villagas®} Kleven,
1976. Yadin® Orthel, 1978 Yadin, 1981},
WAalulo]l g A9 FF9 5= (Gough} Allan,
1974; Gough®t Allan, 1976, Villagas<}
Kleven, 1976 Yadin 3} Orthel, 1978 Yadin,
1981), BHEMATHIE FrRA % (Goughet Allan,
1976 . Samberg 5, 1977, Homes, 1979), #jA
AE A9 2x9} A= (Wells, 1955: Allan
S, 1978)cll wtel 2 &Fjell ZA| Holst ghge] o
o] B2ng up 9ot

597l g2 i KA £RdAE =
2317 wlFoll AFHRgol A3 vehldA wode]
s vehde, okejziciat e 3F7) Az=
AZs) el w3, HAAEd, +F3EF
¥ 5ol vig] | wEx wlew dodids $43%
Hez d#3A 9lth(Gough 9t Alexander, 1973,
Partadiredja 5, 1979). =3 £& Lzitee] JF
BES ugtezd Adidog majolgdle 7
A% % etk A= 3l (Giambrone, 1985
Holmes, 1979) .

o] 3ol spinner disc ¥ HAAEFE FUE




7] 2%3 ATl AFA £7-% me 4 AE
£o7 FHulslz Qe YHHEF-7) (venturi type)E
AHgSle] o BHE wlas] Boreh. 2Rkl 2
ZApollA B 50umule)e] QIAFEZE Ho o
A &oll A%l HEE7]= coarse sprayer (Allan %,
1978)do] wzch. 571 A9t B& A& 25
517) wj ol iAarlz) odAd wl, CS4De 4
FAolojA BFA] hEshe #e] Al wet A
7t B #eld F g 7hsAlel U, 571 B
Co dAEZ7} o #old] wHAanbr} o] Foked Wk
W, D& 7R 271 450um 74R] 39 5}
7h e GRS BEERS ¥ Y. ol dR=Z
717} 45 B HdENE $3YdE BaE
(Gough o} Allan, 1973; Hayter 2} Besch,
1974, Eidson® Kleven, 1976:. Allan¥g,
1978 Yadin# Orthel, 1978; Yadin, 1981)%
AFo] dAsH}. 2y A 7|7t 0.5~3um
2 UF =& aerosol & okl S8 o A3 3
F71 AFuESol vehtA 234l AMES it

387] Whgoz iEmEe] Wold £ gl5S awid
oF gt} (Gough 9+ Allan, 1976).

19744 Haytergl- Besch& 3.7~7um &) £-%4
A= #g, ¥, T, KELEY bR F2 A
atsed, 1.lum9 A= gk FIE AdRE, 0.3
pm 8 QlRbe 71dFubtta] E9lEle] Soizhe B
et

aelx Wells(1955)& &5 22C, AHEE 50%
o] z7A 50pm U] b Fhol] 485+ 4]
RS 0.3129 % ¥ AAR oke]A A A
F2 T o zeA2g 2AME ‘%JZH £7A

FHE Q=27 EH‘:PF] FolAA] & 5F71 A
Fubgo] vebd 4 Sl AAsidc. & AlgelA
€ 31~33CY &=9} 61~65%9 Adlgsols A
HE A7 gl AR FFR G4
e 2712 5§70 FYHAE 7l Uit

=8 SF7E obd Adeut FEEel HAS 3
Aspd QA7 Fousted Wt 5o R 5o
eyl sk 553 e 24 (Allans, 1978)
ND #jAlulol2j20] A1 E 1~3 log, EIDsp3=
ZtaA7ivz B as ek (Yadin 3 Orthel, 1978) .

£ AelMe F5E AHEsld W4lE 343
. 2 YRAVE A T 2A s
Aol A5 ¥55E7] H3led Hrlske HiAF

A E-9} casitone, gelatin®] EHE vl 23,
HIg7tdel e &A1 AH7F 34, yho]gdol
A= gelatin #7} 314oo] f3l9ict. ol U
M 3 5(Goughe} Allan, 1973. Eidson®
Kleven, 1976; Villagas® Kleven, 1976,
Yadin 3 Orthel, 1978 Yadin, 1981)3 $AFgH
AE b, 28 SR ARERE 4

oA AHFukSe] Aoz ofgld ¥ub ohigl,
50%9 o UelgE Bod 7o) o}Fke) AE ¥y
o},

=3 Adbd oz A YA wolgo] Highd]
ol MAlulolalAg] FE 7} 4 1055 EID;p 2 M 2
¥7] Foz AAAG. ol 204l 1075, 10°5,
10°% EIDso® ko2 AZF wWAlulolzia 83k wt
2 Agoll4 A @ 7o) 80% olite dlol-g-g Hal
Aol v|Fo] ¥ A5}, £ o] A|PARE B
o} wji|-geko] HS4E HIHM FREECI} vl
o] Erie A ¢ 4 glom, HFHRL 2 Ao
7t e & T U

o] A EFAF ol 50% ol w3
HalAe A7 e Al Hsfide 10%° ElDs,,
7129 e 1A ATl dside 10%0~107°
EID;, ol4e] wAAFe] s7dckz @ Yadin
(1981)8) B okefolld) HFAFTHE AH&3ER
4t 10%° EIDg, ©]4e] HAAF o] F8dlcha g
Allan(1978) 9] ¥ 39} A3 ubr} Uit

olde] ZAg wiglez 197 = 4.2+1.7HI
108231 A7 71 el NDyAle 73353

S5AEEN 2 A3E vlas) 2ok ), 1°é3"
“W 154-4 EEAFate 2 e HEREARA A5
248 A ol F 4 gle Pol=, 2F A S5
AFE ¥ 4 o AFH FUSl= 4299 Wy 3
AAF A3} 50%2 ol gholl 2ojA] Z3fe ofd
ol o] WS A L3}ro Hyel ahE e A7
5%len], °] Az Giambrone(1983)¢] 2319}
A3 A vk, Azl oEw 1938, 253
o 23 EFAEYS we FL AAE ML
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@4 1, 2, 4590l 33 ST APTL 29
[ ¢)

o

1 kg whiel £ sigich. ey o] whizlellE
AAZ847 G5 Bt ohel AFAVE s
Foll F whizle] APAQl vlae epeiA @&
Zolck, et} AAZ okelol|A of" ND RS
H2E A7l dalAde FAFEE o183 WAl
AE2HE vex g AR olEA
Spalantin % Hanson(1974), Owolodun 3
Ajiboye(1975)¢] &3 S53FHY 38 AZ
ol 4 glsiet.

19774 Samberg 52 2|0 gA 7t ¥ 3UA
golzle) NDHAS ¥5 AFswd HI A7 4
52 AT 4 o}, 2~3FF] FAAT A
AME e welsigchkn R, 4~TFFele
PEAo2 dlo] & whych. ®d 198 SPFAE
o ERAZL AUS Aol 42% o]FAA skt
olFg sl mAo|As} £ weteld 7
1498 = BRASIAY, 4LH SFAFTF
2897 o] EFAZs £2 AxE: Jehddz g
Ach. o] AL 19774 Villagas o} AH2E fAlshe}.

1973 Gough 9} Allexander + ¥+5-4%°] AF
¥ 4dutol] SAE HAEAE WIS o vE
AdAdFe 7, S5AFL 9dulel A HAdE
e aglehs wlo g 2RAF Axg 2]
slgdm, olddolx 19799  Partadiredja 53
Holmes(1979), Giambrone (1981, 1984), Giam
brone 3 Closser(1990) 7} #57-AFAAe] 45
33t

et £ Aol AR AFNE BTAF
S8 AFE AT & gl ols £ Al¥d A
45 E5717) AdH o g Ae] dolAs, =yl €}
o] ohe} Uws] £33 whaol FFAFo] A
224 gol AT FUY 4 g Alzbe] Az o
2 FEsglen, o 9o wWAle FEu 2F4A
717 43R w4 71”15 2beld Aoz oAAE,
a3vjels 7SR A% A% 2§ AFu

£ £

(eI e] E =
E-3)

| clolzgetavht BhaEs) ool A%
AR A%, olgrch Wa AZSA b 9
o) Q7] whEol, T WAR AR AT
2 olgshad ¥ me Aol 3% FEs} 2ol
% AR ¢ Aow AR

::Enif)::f
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