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Abstract : This study was carried out to produce IgY against B. bronchiseptica, parvovirus and distemper
virus that are major pathogens in alimentary and/or respiratory diseases of dogs. In the comparison of
adjuvants, ISA70 was the best in the rapid induction and maintence of antibody titers. Agglutination antibody
titers against B. bronchiseptica were 1:1,280 ~ 1:10,240 in sera and 1:160 ~ 1:1,280 in egg yolk.
Hemagglutination inhibition(HI) titers against parvovirus in sera and egg yolk were 1:80 ~ 1:320 and
1:64 ~ 1:256, respectively. Virus neutralization titers against canine distemper was 1:8 ~ 1:64 in sera and
egg yolk. These results suggested that egg yolk antibody titers could be variable according to a sort of
adjuvant and antigens of the pathogens. 
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� ����� ���� �� ��� �� � ��

�� � !"�#, Bordetella bronchiseptica$ %& '

$ ()��* +, tracheobronchitis� kennel cough-

./012, � 3�45 ����$ 678, 9:8;

< � =>�?@ �� �� A ./0BC [1, 6, 12].

� 8DEFGH+ >I JKL MNO PQ RS �

TU UVWX � ����� � 3�45 ��+ >

I �� F� O YWZ � �[\U+ ]^� _,*

S `�W# ab� �TcLU d$ eR�C. fg�

hi Uj;k+ �T � lmnoNO �pq$ JH

r;+ stp@ u5vwxy z{ M JKL |}H

~LU ��oNO ��q# �$ ?�* ��J�$

y��E �TLU d$ �� ����} ;kmL* �

@oY �p� 8^q2 ��}� �� JKr;+ ^

pNO� Z� ����* +,� ��qP �C [2-5,

7-11, 13, 15, 18-20]. !�X �.�*� J�}� d�

X c� J��E�S P��*�$ !�oY J�K�

� UVW2, �*� K}q$ IgY$ �.�r+ IgG�

 ¡¢£� d� �.� J�* ^,� !�}� ��

IgY J�- K}W$ ¤NO #q# �C [4, 10, 11, 17].

�� ¥� ��J�+ C¦� .p}*S `�W#

k��+ �* ^� §¨�© � ��NO�ª+ J�

«z.RL8¬ �7 � aZm M 8¬?+ ~LO

ep:U �/WE ®W# �$ eR�C. 

¯�� ° ��*�$ � �� 9:8, 678;k �

Y�+ ()J�@ Z�UE adjuvant- �pWZ 0±

²=A L³W# �´µ* §¨¶·0B ¸ � ¹º �

��º+ J�U- » ³�WZ ho ()��J�-

K�W$¼ 8ZW#� W½C. 

�� � ��

��� �� � ��

(1) ¼¾�H

H�J�L³- ¿WZ 8DEFG �?� �$ �

UÀrO�ª Áx� Bordetella bronchiseptica ÁxHA

�pW½N2, Â�DºY ÁxHA blood agar* 1¡

Ã¦W# C0 brain heart infusion(BHI, difco) broth*�

37oC, 180Ä Ã¦� ¸* 8,000 rpm, 30ÁÄ ��Áx

WZ HA ÅHW# phosphate buffered saline(PBS, pH

7.2)O 2� ÆÇWZ oÈÉ+ PBS* �.0B ¸, 2%

formalinA ÊUWZ 37oC*� 2�Ä ̀ �:0ËC. 8,000

rpm, 30ÁÄ ��ÁxWZ PBS(pH 7.2)O 1� ÆÇW#

7ÌS(optical dencity: OD)- ÍRWZ H \S- ³Î

W½C. Dermonecrotoxin(DNT) toxoid$ HA BHI broth

*� 37oC, 180Ä Ã¦� ¸* 8,000 rpm, 30ÁÄ ��

ÁxWZ HA ÅHW# PBS(pH 7.2)O 2� ÆÇWZ

oÈÉ+ PBS* �.0Ï sonicationNO HA �ÐW½

C. �¤A 8,000 rpm, 30ÁÄ ��ÁxWZ ?ÑÒA Ó

ÅW# BCA protein assay reagent kit(Pierce Co)- �p

WZ %²; \S- ÍR� ¸* crude DNTO W# �

¤A formalinNO `�:WZ toxoidO �pW½C.

(2) � �����

Seed virus$ KCPVC(ÔÕ�Ó+cÖ.)- �pW

½N2 Æ�%Ñ� 80% ×}� CRFK(crandell feline

kidney) cell* ¶·W# 4�Ä Ã¦� ¸ 80% cytopathic

effect(CPE)U � Ø Ù&WZ �ÚÛ,- 2� ¢(W

Z J�NO �pW½C.

(3) 3�4�����

� 3�4� ²=�- ·&NO WZ 7�Ü SPF́ +

ÝÞ]* µ´ 1�È 0.2 ml ß ¶·WZ 37oC*� 7�

Ä Ã¦� ¸ ÝÞ]àA Áx, ÓÅWZ homogenizerO

.L¸ ��ÁxWZ ?ÑÒº+ ����- SPF́ A

�pWZ ×}� chicken embryofibroblast(CEF)* ¶·

WZ 6�Ä 37oC*� Ã¦W# Æ�á}� 80-90% X

âãA Ø Ù&W½C. � ����- C0 %Ñ� ×}

� MDCK cell* ¶·W# 37oC*� 6�Ä Ã¦W§�

Æ�á}� 100% XâãA Ø Ù&WZ MDCK cell*

� 2� µ^� Cä J�NO �pW½C. 

�	
� �� � �

0±²=+ J�� � 8DEFGH+ >I H�J�

� 410 nm �Ý*� 7ÌS 1.3+ \SO ³ÎWZ �

pW½N2, crudeDNT J�� 500µg/ml+ \S-, �

����$ hemagglutination inhibition(HI) test ̈U

210+ \S-, 3�4����� MDCK cell*�+ ��

��¨U 108.1TCID50/ml \S+ J�A §¨åLO�

Al(OH)3: gel, ISA25 � æ¨�©L� freund's complete

adjuvant(difco) � ISA70 MA C¦Wç �pWZ 0±

²=A L³W½N2, åL� è)� 0±²=+ >

I$ i[¶·A, Ré��0*$ J�àA ��W½

C. 1¡ 0±+ >I$ � 8DEFG@ �����

J�* ^� J� ×}VA, 2¡ 0±+ >I$ � 3�

45 ����- «U� è) 0±²=* ^� J�K

} ¦?A ³�W½C.

���� � ����� ��

²=¶·� � ¶·¸ 2� ÄêNO �+ ëWRé*
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� Ù¹WZ ¹ìA ÁxW# 56oC*� 30ÁÄ »�:

WZ ¹ºJ�U ÍR* �pW½C. ��| J�U á

: � ¨UÍRA ¿WZ µ´� ²=¶·� � ¶·¸

2��ª �8oNO Ó�WZ IM [3, 4]+ m* í

WZ «zW½C. î, ÓÅ� µ´A ��à ÁxWZ

50 ml ��ïð* ñ� ¸ �É+ PBS(pH7.2)- UWZ

vortexW#, C0 è)Ò* �É+ chloroformA UW#

eò*� 20Ä R�0B ¸ ?ÑÒA Ó�W�X ��

- óWZ eppendorf tube* ôõ 8,000 rpm*� 5ÁÄ

��Áx� ¸ ?ÑÒA óWZ IgY J�U- ÍRW

½C.

� �� � ���� ��� ��

(1) � 8DEFGH

Microplate aggulutination test* +WZ J�¨U- Í

RW½N2, £Åp J�� B. bronchiseptica HA BHI

broth*� 1� Ã¦� ö PBSO 2� ÆÇW#(6,000 rpm

30Á) spectrophotometerO 410 nm* OD 0.5 RS+ ÷

SU qSø ³R� ö formalinA 0.2% ÊUWZ ÂÝ

DW§� �pW½C. £ÅJ�¨U+ À�$ 96 well

microplate- �pWZ PBS(pH7.2)O ¹ì+ >I 10Ã

�ª, ��+ >I 2Ã�ª %µoNO ùú� ¸ �É

+ J�(50µl/well)A UWZ 2-3ÁÄ shaking� ¸ 37oC

*� overnight ¢£0B ¸ £Å¨U- ÍRW½C.

(2) ����� � 3�4�����

�����$ hemagglutination inhibition(HI) test*

+WZ �� ¹º � ��º+ J�¨U- ÍRW½N

2 � ¹ì+ >I 56oC*� 30ÁÄ »�:0B ¸

kaoline ûx� ¹ìA 5Ã�ª, ��+ >I 2Ã�ª %

µüO ùúW½C. 0±* �p� ¹�$ pig erythrocyte

- 0.7% \SO ùúWZ �pW½N2, HI 0±* �

p� ���� J�� 8 HA units/50µlO ³RWZ �

pW½C. 3�4�����$ ���� º:0±A

�pWZ ��º+ J�¨U- ÍRW½C. 

� 	

� ��� !"#�� ������	
��	��$ ��� ��%

&'

(1) �´µ ¹º J�U

� 8DEFGH J�A ����� M â J�@

è)� ¸ Z�UE adjuvant- �pWZ �* §¨¶·

WZ XâX$ � ¹º+ J�U- microplate £Å¨U

O Xâ|ýC(Fig. 1). 0± 1*� ²=¶· ¸ 5��E

$ adjuvantO� gel � ISA25 �p� >IC §¨�

Table 1. Vaccination schedule of chickens for test 1

Groups
VaccinesA

(Antigens)
No. of 

chickens

 Inoculation schedule(on weeks after 1st)

1st 2nd(1) 3rd(4) 4th(5) 5th(6) 6th(7) 7th(9) 8th(22) 9th(24) 10th(29)

A
Gel

(Bb+BbcDNT+Pv)
4

IM
IV

(Antigens)
IM

IV
(Antigens)

IM(ISA70)B
ISA25

(Bb+BbcDNT+Pv)
4

C
Immunomodulators
(Bb+BbcDNT+Pv)

4

ABb: Bordetella bronchiseptica, cDNT: crude dermonecrotoxin, Pv: Parvovirus, IM: intramuscular, IV: intravenous

Table 2. Vaccination schedule of chickens for test 2

Groups Vaccines(antigens)A No. of
chickens

Inoculation schedule(on weeks after 1st)

1st 2nd(1) 3rd(2) 4th(4) 5th(17) 6th(19) 7th(24)

D
Gel+ISA 25

(Bb+BbcDNT+Pv+Dv)
 4

IM
IV

(Antigens)
IM

(ISA70)
E

ISA25
(Bb+BbcDNT+Pv+Dv)

4

F
Antigens

(Bb+BbcDNT+Pv+Dv)
5 IV

ABb: Bordetella bronchiseptica, cDNT: crude dermonecrotoxin, Pv: Parvovirus, Dv: Distempervirus
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©L- �p� þÿ*� C9 �ç XâãNX þ �¸

25��E gel ²=¶· þÿ*� �� ¹º J�U- X

â|ýC. CÉ+ �� ��J�U- �8 ¿WZ ��

þÿ* ISA70- �p� Ú@(0± 1 24�, 0± 2 19�)

�p�+ ÓíY 4.0~8.0(1/10 log2 base) ¹ºJ�UU

�p ¸ �ç ?�WZ �� þÿ*� 9.0~10.0(1/10log2
base) Óí+ �� J�U Xâ|ýC.

(2) ��º J�U

� ¹º J�U ÍR@ ¥� mNO 0±� Ú@

��º+ J�U$ �� þÿ*� 4.0~7.0(1/10 log2 base)

+ ÓíNO � ¹º J�U 4.0~10.0(1/10 log2 base)

C$ C9 �� >��ýN2, ISA25 � gel- �p�

þÿC$ §¨�©L- �p� þÿ*� �ç Xâ�

¤�X, �� þÿ* ISA70- �p� �¸+ ��º J

�U+ ?�� � ¹ºJ�U+ �?@ .�� Ú@O

XâãNX �¢oNO � ¹º J�C$ C9 �ç

XâãC(Fig. 2). 

� () *+,-#./0102 3/45651478$9 :; �

�%&'

(1) �´µ ¹º J�U

� ����� ²=¶· ¸ � ¹º J�U- HI

¨UO Xâ|ýC. 1¡ 0±*� 1¡ � 2¡ ¶· ¸

XâX$ � adjuvantü J�U$ ISA25(þÿ B)U U

Ý �ç XâãN2, �¸ 2¡	+ ¹D| J� ¶· �

3¡	* 
� � ²=+ i[¶·Ú@ µ�oNO ¹º

J�U$ ?�W½# þ �¸ ²=A º%� 22��E

+ J�U á:*�S þÿ B*� UÝ à� W��

�A Xâ|P �����J�* ^� � ¹ºJ�U

Fig. 1. Antibody titers against B. bronchiseptica antigens
in sera of chicken immunized vaccines of various types.
Values of antibody titer is the mean based on data
transformed to 1/10 log2 base values by microplate
agglutination test (n=3~4).

Fig. 2. Antibody titers against B. bronchiseptica antigens
in egg yolk antibodies of hens immunized with vaccines of
various types. Values of antibody titer is the mean based
on data transformed to 1/10 log2 base values by microplate
agglutination test (n=15~20).
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$ ISA25U gel�X §¨�©LC §¨×} � J�

U .E* IÓWç XâãC(Fig. 3).

�� ¥� Ú@$ �¢oNO 0± 2*�S ¥� ¦

?�ýNX, þÿ D+ gel@ ISA25- è)WZ �p�

>I*� ISA25 %&(þÿ E) � J�à ¶·0C �

� J�×}V� XâãN2, !� þÿ E*� 5� �

¸* XâX$ h# J�U� J�9e� UÝ àW

ç ��PE$ ¤NO XâãC. þ �¸ �� 0±þÿ

* ISA70A �p� Ú@ 8DE FGH@ ¥� ¦?N

O ��Wç J�U$ ?�WZ �HoNO Ý8Ä �

� Óí+ J�U- .EW$ ¤NO Xâ|ýC.

(2) ��º J�U

��º � �����* ^� J�¨U$ ²=¶·

¸ 9�� ÍR� Ú@ ä}NO XâãN2 þ �¸

adjuvantO� ISA70- �pWZ � ¹ºJ�U+ ?�

A �Y� ¸ �� º J�- ÍR� Ú@ � ¹º J

�U� ¥� adjuvant- ISA25- �p� þÿ B*� �

HJ�U 6~7(log2 base)O� UÝ �ç XâãN2, þ

CäNO gel� 5~6 � §¨�©L 3~4+ ��ýC. �

� J�U$ �E] ¶· ¸ c 10��E µ�oNO

.EW½C. 

� <-=> *+,-9 :; ��%&'

� 3�45J�NO §¨0B �+ ¹º � ��*

^� J�¨U- ���� º:0±* +WZ ÍRW½

C. � 0± Ú@$ 2¡ 0±*�+ â J�@+ è)*

Fig. 3. Antibody titers against canine parvovirus antigens
in sera of chicken immunized with vaccines of various
types. Values of antibody titer is the mean based on data
transformed to 1/10 log2 base values by hemagglutination
inhibition test(n=3~4). 

Fig. 4. Antibody titers against canine parvovirus antigens
in egg yolk antibodies of hens immunized with vaccines of
various types. Values of antibody titers are means based on
data transformed to log2 base values by hemagglutination
inhibition test(n=15~20). 

Fig. 5. Antibody titers in sera and egg yolk antibodies of
hens immunized with antigens canine ditemper virus with
ISA70 as adjuvant.
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+� �* ^� ²=¶·0 adjuvant ·� � ¶·�Ó

* Dµd� º:0±* +� J�×}� �YqE �

�N2, þ �¸ 3�45 %�J�* ^WZ adjuvant

O� ISA70A �pWZ 2� ÄêNO 3�* 
� «U

¶·� ¸ J�×}A Fig. 5� ¥� �Y� Ó �ýC.

î, 3�45 J�É+ �U� µ�oY ISA70+ �p

NO � ¹º �HJ� � ��J�U$ �� 3.0*�

6.0(�? log2 base)NO�, 3�45 J�* ^� �*�

+ J�×}V� �¬� � 8DEFGH�X ���

��* »WZ �I �ç XâãC. 


 �

��J�$ ab� �TLU d$ Uj+ ����}

;k�X [7, 14, 16], ̂ ÝH� M �� 9:8µ;k+

�T* �@oY ¤NO #q# �C [3, 8, 13, 18-

20]. ��J�- �pWZ �*� � _,- �# �$

parvovirus [2], distemper virus � B. bronchiseptica [4] M

+ �üJ�* ^� �� ��U �P �NX ��X  

E* », ?^oNO ��� eR�C. ° ��*�$

�� 3UE �� k��* ^� è)²=A L³W#

�* §¨¶·WZ K}q$ ��A �pWZ ����

� ÆH, 9:8} ;k@ 678;kA �0* �@o

NO mLW!$ ¼ opW#� Ó"qýN2, Z�

UE �×L- #xWZ » 0±� Ú@, $% B.

bronchiseptica+ >I ISA70- �p� >I*� �p�

C �� J�?��@- .S� Ó �ýC. �$ =

M [4, 5]� #�  E 678;k �YH J�* ^

� �JJ� K}0±*� gel �p þÿC ISA70-

�p� þÿ*� �� ELISA J�UU Ý8Ä .E�

0±}o@ ��W$ Ú@�C. '� ��º J�U$

�� þÿ*� 4.0~7.0(1/10 log2 base)+ ÓíNO � ¹

º J�U 4.0~10.0(1/10 log2 base) C$ C9 �� >

��ý#, ISA70- �p� ¸* �� þÿ*� ��º

J�U+ ?�� � ¹ºJ?� ¦?@ .�Wç Xâ

ãNX ��º J�U$ � ¹ºJ�U* »WZ C9

�# 2-4� &ç XâãC. �� ¥� Ú@$ = M [4,

5]+ ��*� � ¹ºC �� ELISA J�U- Y

}o@ .�� Ú@�2, ISA70 �p �¸ � þÿ*�

��º J�UU �ç ?�WZ Xâ� ¤� adjuvant+

�'� §¨¢£*� º�Wç (p)A * Ó �ýC.

� �����* ^� J�U$ ISA25- �p� þ

ÿ*� �� J�U- Ý8Ä E�W$ ¤NO Xâã

N2, !� gel@ ISA25- è)WZ �p� >I*�

ISA25 %& � J�à ¶·0C �� J�×}@ �

� J�U- .EW½N2 þ �¸ �� 0±þÿ*

ISA70A �p� Ú@ 8DE FGH@ ¥� ¦?NO

��Wç J�U$ ?�WZ �HoNO Ý8Ä ��

Óí+ J�U- .EW½C. ° 0±*� �� � ¹º

� ��º+ J� ¨U$ s M [2]+ 4� i[¶· ¸

�¹º ¹�£Å+L¢£ ¨U 1:640~1:5,120 � ��º

¨U 1:640~1:2,560* », C9 �� >��X �+ �

�¡� � ¶·� J�É@+ D,� �$ ¤NO «R

qýC. 

� 3�45 ����* ^� � ¹º � ��* ^

� J�¨U- ���� º:0±* +WZ ÍR� Ú

@ 2�+ 0±*� C� J�@+ è)* +� ²=¶

·0 adjuvant ·� � ¶·�Ó* Dµd� º:0±*

+� J�×}� �YqE ��#, þ �¸ 3�45 %

� J�* ^WZ adjuvantO� ISA70A �pWZ 2�

ÄêNO 3�* 
� «U ¶·� ¸* »O� J�×

}� �Y� ¤� J�É+ �U� ISA70+ �p+ Ú

@O «RqX � 8DEFGH�X �����* »

, ?^oNO J�¨UU �# �TnoNO �pW$

¼$ P!-� l?qP �*^� «UoY ��U .

�� ¤NO �TqýC. 

� �

� 8DEFGH, ����� � � 3�45��

�� è)J�A �pWZ �* ²=¶· ¸ � ¹º �

��*�+ J�U ³�Ú@ adjvantO ISA70A �p�

0 �� J�* ^� UÝ �� J�U .S� Ó �ý

C. 8DE FGH+ >I � ¹º J�U$ 1,280~10,240

-, ��º J�U$ 160~1,280+ ÓíNO UÝ �ç

Xâ|ýN2, �����$ ISA25O /8§¨0B

¸ ISA70- �p� >I*� J�×} � E�8Ä�

IÓWç Xâ|P ¹º J�U 80~320, ��J�U$

64~256- �� Xâ|ýC. ¢§ � 3�45+ >I$

#\S+ %� J�* ISA70- �p� >I*� ��

�� º:¨U 8~64+ �� J�K}� �YqP � ¹

º � ��J� ×}V� J�+ ·�* ¯� C¦Wç

Xâ0 Ó �N2 adjuvant+ �' '� º�)A * Ó

�ýC.

�
�
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