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INTRODUCTION

Vaccination against Newcastle disease is commonly employed in the prevention of this
disease. In this country imtrj\unization against Newcastle disease using formalin-inactivated
virus with the addition of aluminum hydroxide gel was first reported by Lim and Oh (1)
In 1954, and since then this vaccifie has been used extensively.

Beach (:2), however, repor%téd that the inactivated virus vaccine failed to protect outbreaks
of Newcastle disease, In 195?. Fabricant(3) also concluded that a commercial product of
inactivated Newcastle diseast% virus vaccine commonly used in the United States wus
insufficient to be of practical value for the poultry industry.

Doll(4) experimented with a formalin-inactivated .vaccine adsorbed to a commercial
aluminum hydroxide gel and found that the vaccinated chickens possessed no significant
circulating antibodies as rev?ulel by the Hemagglutination Inhibition Test and Neutralization
Test; However, these birdi were protected mostly against the challenging dose of 10 MLLD
3-4 wecks after vaccination!

The attenuated Newcastle discase vaccine described by Ilitchner and Johnson (5) was cha-
racterized by low virulence for chickens of any age, and possessed the capacily to provoke
substantial immunity when administered intranasally. This vaccine has been given to very
young and susceptible chickens without any harmful effects. Hitchner also found that the
duration of immunity following the vaccination was longer than that produced by killed vaccin:,

Atlenuated virus vaccines are now available for use by any of the [ellowing mothads,
namely by spraying in the air, wing web or intramuscular inoculation, intranasal
instillation, and by addition to the drinking water. Winter{icld(6) reviewed the drinking
water method of immunization cmploying many strains and came to the ronclusion that
the Lasota strain produced superior immunity to any other strain tested. Moreover, this
method of administration seemed to be simple and time saving procedure in comparison
with other mothods.

The author lias been interested in the drinking water method of administration because

ol its applicability without ahy particular skill. This paper teports the immunelogical valus
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of the Lasota strain as compared with the Seoul strain of Newcastle discase virus.

MATERIALS and METHODS. .

Two strains of Newcastle disease virus were used in this trial., Seoul strain of Newcastle
disease virus isolated during the epidemic outbreaks in winter of 1959 was obtained from the

An-Yang Vetrerinary Laboratory. Lasota strain of Newcastle disease virus was given in

Table 1. Titration of Seoul Strain
No. of Examin. by Hours HA

Dilut.  Embryos Steril. 24 36 48 60 72 Activity

107! 6 S - 2D 4D -;T - + + + + + +
1072 6 s - 2D 3D 1D -~ 4 + + + + +
107 6 S -~ = 3D 3D -~ 4+ ++ + +
107 6 S - — 4D 2D - + + + + + +
107 6 s ID - 1D 4D .- + + + + +°X
107¢ 6 S - = 8D 3D - 4+ +
1077 6 N 1D - 2D 3D -~ + + + + + X
107¢ 6 S - - 2D 3D - 4 +.+ + + +
107 6 S — = 1D 3D 1D + 4+ 4+ + + +
Rl 6 S ~ = ap oanl - e
107" 6 s e

(Ss sterile, Di dead, —: alive, +3 hemugg]utination.!? positve,
X discarded, -+ i hemaghglutinatiop 11egaéivc)
Table 1. Titration of Lasota Strain '
No. of Examin. by Homls ; , -HA
Dilut.  Embryos Steril. 20 36 48 soj 72 . Activity
107 6 S - - - - + o+ o+ o+
102 6 S e A S S S S S
1073 6 S - - - - - i+ + + ot
1074 6 S ID - - - =7 34 4+ X
107 6 S e
1077 6 S e SRR S S S S &
1078 6 ] 1D~ = e ey X
107 6 S T S S S S S
107 6 S R T S S O
(St sterile, Dy deand, —3 alive +: hemagglutination positive,

X discarded -+ hemagglutination negative)
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a dry form by the Universityl of Massachusetts. The Seoul strain has titer of 10° MLD/m!
and 10 1Ds,,. whereas the Lasota strain has the titer of 10° MLD, and 10" 1D;, in chick
embryos, a3 detcrmined by: cmbryo mortality and hemagglutination activity. The results
are included in Table I and 11
. Table I, - """ Titer Gfl Embryos(Allantonic Fluid) Inoculated by Virus Dilutions

Titer - . .. . ‘
Dint 5 10 2 . 40 8 . 160 320 640 1280 2560 Cont,

Seoul
107! B oo * : + -
1072 |
1072
107+

+ + + +
+ + 4+ o+
+ + + o+
[
i

1075
107
1077
107
10
10“]0
Pool
Inact.
Sal. Mix. (Saline 4+ Tissue 1)
+ + o+

+ 4+ A+ A+ F o+

b o+ A+
o+ o+ F o+ F o+ o+
o+ o+ F o+ o+ 4+

+ + + +
+ 4+ o+ o+ o+
+ 4+ + + F + o+
o+ o+ o+ o+ o+
!
[

+
-+
+
H..
i
!
]
{

Lasota
107
1072
1072
1074
107°
107¢
1077 +
1078 +
107" +
107
Pool +

+ + +
o+
|

o+ o+ o+ o+
o+
[

H
i

+
i

+ + + + + + + + + + +

++f+++++++
++v+++++"+4+‘++
+ 4+ + F + + + + ++ +
R O T I I ST SRS
Fot o+ o+ o+ A F o+ o+
S+ F FoE 4+ o+ o+ o+

|

1

4+ o+ o+ 4+

_I,_

(+ 3 hemaglutination positlve.'v"‘—i hemagglutination negative)
in b g

Inactivated virus vaccine was prepared from the Seoul strain. Nine-day-old developing
chick embryos were Indculated with 0.1 ml. of 107? through A.A. route(allantoic cavity) in
order to obtnln & mdximum growth of virus. The embryo which died within 24 hours



were regarded as a resull of bacterial contamination and discarded, "‘The remaining: embryos
that died approximately 60 hours after inoculation were used for vaccine production. Allantolc
fluid was harvested and tested of its HA  activity. 'Then ‘the harvested ' tiasue materials
Callantoic fluid, cmbryos and chorio-alluntoic membranes) were ground thd Waridg blender.

As shown in Table 1I1, the HA titers of ‘each embryo  jnoculated - ‘by * various! dilutions
ranged from 1,280 to 2,560. The pool of macerated tissue was inactivated by 1 per .cent of
fromaldehyde solution with frequent agitation at room temperature for a period of 48 houls
To one part of pooled tissuc maierials were added four parts of saline, aud the mixture was
inoculuted into fluid thioglycollate medium (Difco) for the detecthn of bacterial contamination.
In orderto insure complete inactivation of virus in the meterial, 0.2ml. of tissue-saline
mévture was inoculated into developing chick embryos(Table IV)T

“able 1V. Inactivation and Sterility Test
Iuocu]um Inocu]ated into Changes in Media(Day)
(Media) 1 2 3 4 5 .
— 1. N
0.2 ml. Embryo - - 1 - — -
” Thioglycollate - R - -

(—1+ sno change

To one part of tissue-saline mixture was added 1/5 part of commercially prepared aluminum
hydroxide gel. This constituted the inactivated virus vaccine.

For the preparation of the attenuated virus vaccine, 9-day-old dwelopmg chick embryos
were inoculated with 0.1 ml. of 10™ Lasota strain. The embryob died within 24 hours ‘were
regarded as a result of bacterial contaminition and disearded. 'I‘o 100 parts of allantoic fluid
were added 4 parts of skimmilk, Euch 2.5 ml. was distributed ,inte 10, ml.  vials, ’l‘he
material was lyophilized and checked for vacuum and used as attenuated vlrus vaccine, The
final product was stored in refrigerator at 5°C. In test, the dned vaccme " material was
reconstituted to its original volume. As shown in Table V, thel posmve HA activity of
¢mbryos inoculated with dried attenuated virus vaccine by varios diluticr. ranged from 10 !
to 1072,

Table V. HA Activity of Embryos Inoculated with Dried Attenuated

Virus Vaccine by Various Dilutions. :

Dilutions 1 10 0 10 1078 10“'7‘ 107 100 1070
"H](’"/(ccivity FAF FH4 A+ A 44 F R R i

i

(+3 hemq\gglu(lqatlon positive, ,
;hemaéglutination negative)

The majority of chickens used in this study were White Leghorn approximately 5 months
of age. These were divided in two groups, each group consisting of one hundred birds. None
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of these birds had been previously vaccinated against Newcastle disease. Five birds f{rom

each group were set aside as control. Prior to the vaccination, blood samples were obtained
and tested for the presence ;bf antibody by beta HI test(7).

Each bird in the [irst group was injected iniramuscularly with 1 ml. of the inactivated
virus vaccine. Each of the socond group received about 10 ml. of drinking water before food
intake in which the attenuated virus vaccine was diluted at the ratio of 1: 400. All the
birds were bled two weeks dlfter the vaccination and subsequently at one month interval
for three month, and then %era were tested for antibody. '

Three-and-half months afiter the vaccination ten birds from each vaccinated group and
ten control birds iere exposied to the c.hallenge of the field strain of Newcastle disease
virus. The challenge virus used was a recently isolated strain from the field outbreak of
Newcastle disease in Seoul by the An-Yang Veterinary Laboratory. Each challenge bird
received 0.5 ml. of 1072 dilution of the challenge virus into the muscle of thigh(8), and all

|
of the challenge birds were observed for a period of one week.

RESULTS

.

The HI titers obtained frojm the two groups of chickens before the vaccination and 15, 45
75, and 105 days after the vjaccination were as follows: Before the vaccination the titers
ranged Jrom 5 to 20(Table Yl).; All of the HI titers 15, 45, and 75 days after the
vaccnation were 640 except the one in which the titer decreased to 320(Table VII, VIil, and
IXD.

Table V1. 'F}le HI Titers Before the Vaccination
. : Titer T
Birds 5 10 i 2 10 30 160 220 640 Control
-1 - - + + + + + + _
-2 - + + + + + + + -
1-3 - - - + + + + + -
-4 - + + + + + + + —
I-5 - o + + + + + + ~
A-l - - .t + + + + + -
A2 - + R + + .+ + + -
A3 -~ e - ,' B T S + + -
A-4 - + + + + + + N _
A-5 n = b + I + + - —

(1 ¢ Inactivated virus vaccine group,
A attenuated virus vaccine group,
+ 3 hemaglutination positive,

— 1 hemmagglutination inhibited)
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Table VII. The H! Titers 15 Days After the Vaccination ++1 110t v il

.

Titer Y st uLed e owll oy L oy
Birds . ——— et 4 Control s
5 10 20 40 80 160 320 640 |
: RS ] LR A § BN {1l !
[-1 - - — - TP R L B R S S S
1-2 - - - - - — o brarsity e i 0 =y
1-3 - -~ - [ - - — i e e e =
I-4 - - - I _
1-5 - —_ —_ — _— e, = A A e -
!
A-1 _ _ i T T B AL T N IEI LTS A T
Aop N B . B o I R L
A-2 T
A‘B _ _ . _ ’__ T _} [T | —
A-4 - - - - - - - = -
A5 - - - - - - I -
e : -
!
Table VIII. The HI titers 45 Days After the Vaccination TN TR
Birds Titer — - i ‘ Control
5 10 20 40 80 ' 160 ‘i320 ' 640, o
U -
1-2 s
1-3 _ _ _ P TI I 'n__i"u.,__{ - i e
1-4 - - - - - - - - -
[-5 - - - - - - ~! - ~
!
! .
Al e I
A-2 - - — - - - _t = o
A-3 - - - - - - = - -
L e T S T

The HI levels in the vaccinated group were appreciable degree as fompared with ths non-
vaccinated group of chickens. The antibody titers obtained from thc* groups of chickens that
were vaccinated with the inactivated and attenuated virus vaccines are shown comparatively
in Graph 1. ' I “ ' ]

T'he results indicate that both inactivated and attennuatted virus vaccines produced the
same degree of HI titers so far as tested 15, and 45 days after th4 vaccination, The peak
of tirer reached with both two vaccines at two weeks after the vaccination and maintained the
same Jevel for at least two months except the one in which the titer decreased to 320, - and
then diminished there after. As shown in Graph I, the antibody titers produced by the
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Table IX. ; ... The Hi Titers 75 Days After the Vaccination

Birds 1 Titer Control
5 10 | 20 40 80 160 320 640
I-1 - - - - - . - - - -
343 A Py i
1"2 - . - - , ) —A ; —f 1 - .= - -
‘ RO B Lo
I —3 — -_— T L4 —_ ‘ _i + - - —_ -—
I-4 - - T - —l - — — -
HI : i - ' —_ — —_ —_—
T Rl
by v s
AR FE O U R _
P o
- — —_ - - | i [ — — —
A2 vy P
A"B _— - T - : i —-; ' -— _— -_— -—
A-4 - - R T - - -
: H o ’
N L e R -
Table X. ' The HI Tiécra:‘ilQ’S Dayd \Aftlcr thc;Vncchmtion
. et " - . -~
. ol ¢ Titer | ©
Birds - : - Control
! > 10 20 40 80 160 320 640
1-1 - -~ - - - - - - -
1-2 - - - - - - - + -
1-3 - - - - — - - - -~
1-4 - - - - —-. - - - -
1-5 - - - - - - - - -
A-1 - - - - - - '+ + -
A-2 - - - - - - - + -
A'_s - - - - _' . - . - - -
A-4 - - - - - - - + -
A-5 .- = - - - - - + -
 Table XI. - " { Challenge Examination
i Qroup. , “ No. of ! . Challenge 1 2 3 4 5 6 7
ident.’ - Birds 1" -+ ' Dose & Dil. (Examin. Days)
Inact L L ;
Virus V. 10 ~107%, 0.5ml. - ¢ - - - - - - -
Atten. . .
Virus V.' - b " PR el M
Cont.rol A ;/, L. x. % ” - — 4D 5D 1D - -
(s dead, —1 alive)
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Losota strain declined slowly from 75 days after thé Vnccinxtuilonigf while the Inactivated ‘virus
vaccine antibody titer remained high.

Pt

i
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Graek | Comparauia HY Tusrs Produred by
Taacuvated ind Allcnaatod Vires Vaccines -

e . uter
. preduced by
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As shown in Table XI, all of the control birds were killed byI the challenge virus within
5 days, while the birds vaccinated with both inactivated and atfenuated virus vaccines all

survived.

: (
DISCUSSION - :

The experiment conducted in this study demonstrates the degree and duration of hpmanity
for Newcastle discase following the application of inactivated angl allcnualcd virus vaccines.
A group of chickens received a single injections of the in activated virus vau‘lue gcllcully
developed a significant level of immunity against Newcastle dxsz%ase as determmcd by the
scrological method and challenge exposure. o
The attenuated virus vaccine prepared from the Lasota strain ¢an be favorably éompared
with the inactivated virus vaccine as long as 105 days after the rvaccination. but' appeared
to have a slight disadventage only in serological procedure. Both‘l rrouns of chickens resisted
the challenge dose of Newcastle disease virus given 105 days aftq;r the vaccination. It seems,
however, that the duration of immunity produced by the ﬂttenuaéed virus vaccine is shorter
than that produced by inactivated virus vaccine as manifested by the decline of HI titer 75
days aflter the vaccination, ‘ ‘
Although application of Newcastle disease vaccine in drinking water is simple bepausé'ft is
not necessary to handle individual birds. It should be pointed o_ht that the exact amount of
vaccine consumed by individual birds has never been determined because of the Baﬁdling

difficulties. A further study is suggested to determine as, 6 to whether the ingestion of
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insufficient quantities of vaccine in drinking water would cause lower degree of immuue

response. .

SUMMARY

Immune response to two methods of Newcastle disease virus vaccine, one inactivated and
he other attenuatel, was observed and the data presented.

(1> Administration of inaqltivated virus vaccine in an amount of 1.0ml. by intramuscular

route gave an appreciablé immunity to Newcastle discase for a period of at least
three-and-hall inonths. )

(2) The chicke s given 'aitenuated virus vaccine in the drinking water produced
satisfactory ir:munity aq‘ manifested by the fact that immunized hirds showed resistance
when challenged 105 day!s after the vaccination and maintained high degree of HI titer
for a period of 75 daye.

(3) Vaccination with the AtLenuated virus vaccine In drinking water is very simple and
time saving lu procedure, although the duratlon of immunity scems to be slightly
shorter than that proced? by ina'tctivated virus vaccine.

The author wishes to exprejlss his appreciation to Drs. Kyu Myang Lec, Chang Koo Lee,
and Ryong Sook Kee of their! suggestions and help. The author is also indebted to Dr.
Chang Hi Lee, Director of {\nyang Veterinary Laboratory, who allowed the use of the
facilities of the laboratory, v iitout which this experiment could not have been undertaken.
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