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SUMMARY

1. Title : Application of novel eradication programs for livestock wasting disease on

a farm level

II. Objectives and necessities of the research and development

O Improvement of farm performance through the control of livestock wasting disease

(O Contribution to BVDV control through the BVDV eradication program

(O Improvement of immunity—boosting management for controlling porcine wasting
diseases

(O Contribution to disease control through commercialization of development products

II. Contents and extents of the research and development
(O Survey of BVDV prevalence and analysis of the effect after the application of
BVDV eradication program
O Development of BVDV PI Antigen detection kit
(O Analysis of reproductive disorders in cattle
— construction of monoclonal antibody against BVDV and purification
— Improvement of diagnostic methods about Akabane and BVDV
— Expression of recombinant Akabane viral protein in Baculovirus system
— Construction of system related with inactivated Akabane vaccine
— Compare the newly developed vaccine with commercial vaccine
(O Development and application of immunity—boosting management for controlling
porcine wasting diseases
— Monitoring of wasting diseases for pig farms
— Establishment of basic control measure by farm diseases risk assessment
mapping
— Development of hyperimmune—IgY and cattle colostrums that control major
pathogens of porcine wasting diseases
— Development of oral additives and stress reliever that control wasting diseases
of piglet
— Development and application of immunity—boosting programs customized for
growth stages for controlling porcine wasting diseases
(O Investigation on development of control technique to hazardous materials
originated from livestock products through animal disease control
— Analysis of pathogenic and indicative bacteria of domestic animal husbandry
— Analysis of antimicrobial resistance pattern of bacteria isolated from animal
husbandry and their gene and virulence gene

— QGuideline establishment for analysis of critical contamination point for control of



bacterial diseases and prevention method

— Identification of antibacterial activity of NK34

— Validation of enhancement of protective effect of alkali/ natural/ mixed mineral
nonspecific immunostimulator

— Possible candidate group selection for commercialization

— Production of supplementary feed contained alternative materials of

antimicrobials

IV. Results of the research and development

(O After the application of the BVDV eradiction program, PI farms and PI cattle
decreased 54 % and 68%, respectively.

(O The developed BVDV Ag detection kit showed 100% sensitivity and specificity
when applied 30 field samples

(O The survey of bovine wasting disease diagnosis cases in Korea annually

(O Diagnostic method of BVDV antibody from inactivated BVDV vaccine

(O Isolation of BVDV in field

(O Production of recombinant Akabane viral protein in Baculovirus expression system

(O Production of specific monoclonal antibody against BVDV

(O Molecular biological assessment of attenuated Akabane vaccines in Korea

(O Survey of antibody of Akabane and bovine ephemeral fever in southern Korea

(O Confirmation of infection of parainfluenza 5 type at Korean cattle.

(O Improvement of inactivated vaccine for Akabane virus and BEF virus

(O Investigation of inhibitory ability of ribavirin to virus causing wasting disease in
cattle

(O Collection of major pathogens causing porcine wasting diseases and investigation
of their characteristics

Production and selection of effective antigens for PEDV and PCV2

O O

Production of hyperimmune—IgY and cattle colostrums that control major pathogens

of porcine wasting diseases

(O Production of experimental immunity—boosting material for controlling porcine wasting
diseases

(O Analysis of pathogenic and indicative bacteria isoloated from animal husbandry

(O Validation of enhancement of protective effect of candidate group

(O Production of supplementary feed contained alternative materials of antimicrobials

V. Results and plan for application of the research
(O Development of effective BVDV eradication program
(O Development of BVDV Antigen detection kits

(O Offer the information of the bovine abortion—related disease to farms



OO0 0O

O

Transfer technique of improved inactivated Akabane vaccine

Registration of patent for antibody composition of bovine colostrum for treating or
preventing porcine wasting diseases

Industrialization of immunity—boosting material for controlling porcine wasting diseases
Supply of immunity —boosting programs customized for growth stages for controlling
porcine wasting diseases

Commercialization and application of supplementary feed contained alternatives of
antimicrobials for harmful organism control in farm.

Suggestion of preventive measures policy on swine wasting diseases
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SUMMARY

Bovine viral diarrhea virus (BVDV) is very important disease in domestic and wild
ruminants and has a worldwide distribution. Cattle persistently infected with BVDV
(BVDV—=PI) are the primary reservoir for BVDV infection in Korean native cattle
herds. BVDV eradication program of the detection and elimination of BVDV PI cattle
from the farm applies and analyzes the results before and after. Before the program,
13 farms out of 30 farms were BVDV PI farms(43%) and 17 cattle out of 4,446
cattle were BVDV PI cattle(0.65%). After the program, 5 farms out of 27 farms
were BVDV PI farms(19%) and 9 cattle out of 4,248 cattle were BVDV PI
cattle(0.21%). The prevalence of cattle persistently infected with decreasing BVDV
(BVD—PI). The most causes of BVDV PI cattle after the application of the program
were the delayed removal of BVDV PI cattle and BVDV PI fetus in the pregnant
cattle. This data demonstrates BVD eradication program is effective to control BVDV.
Also, we developed rapid kit for detection of BVDV antigen using the BVDV specific
monoclonal antibodies. The developed kit showed 100% sensitivity and specificity
when applied 30 field samples. The rapid kit was compared with IDEXX ELISA
antigen kit with field samples and is considered to be applicable as a field diagnostic

method to eradicate BVD virus.
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BVDV & AE F3l BVDV z]é}@@%@ (Pl farm) 9 A&EZA-PD dFs =
Abetal, A9 HAEE, 1AdRe A9E AEdS = F4s%len, BVDV AHANE &
3l Z B BVDV @A &, BVDV AEDA-¢-HE5E(PL farm) B A&, 714
=57 (Non PI farm) 5t ﬂ%}@% 9 FAFE E3 BVDV f“ﬂ]?ﬂ@rg Z AT, Sk
A&EAA7 HEE 54 gt ASAATE FTolA 28 e RHE dAAste], A&

(=20 =RuN =
a7 AAE %% B AAEA @2

E;

o
[.4‘8{_1‘
ol

(1) BVDV A&%4
O dxd¥ BVD A&E7AES g

BVDV A&EHAS-AEEZAPI farm)S 1A EE 305 24 5 1353 43%), 223d %
27%% 9%(33%), 3 27%3% 53(19%), BVDV AHAA-(PDS 13 %E 4,446%F
Z 285(0.63%)°1H, , 22 % 4,593F F 165(0.35%), 3xd%E 3 4,593F & 9F
(0.21%) , ZAFE e, T2 AR5 37 BVDE F79 Q¢ PI cattleo] $-<oll A A o
w2} AxF2 Pl farm % PI cattle A&&°] 23T

i
=
> L

19



¥4, 954 BVDV A&E7099 ds
PSR
S ¥4(%) P farm (%) AATS oo (%)
(%)
1213 = 30 13 43% 4,446 28 0.63%
27 A = 27 10 37% 4,594 17 0.37%
3zPA = 27 5 19% 4,248 9 0.21%
Plfarm% Pl cattle %
50%
0.60%
40%
30% 0.40%
20% WPIfarm % MWPIcattle %
0.20%
10%
0% 0.00%
EVIEY S PTEY S EPATEY HEE  2RHE sREE
321, A= PI farm % % PI cattle %
@ BVDV A9 s}
Ao 7hdd s Au R 7] $ste] BVD 2AX R IS ALl 1xdre o A&
dsts ARSIt A9HPI farme =2 50%, YA A

1 =
A 100%, A7) 60%, AE 2
& 26% 2 YEFR o AEEL] Aol oy B Aol PI cattleo] HAEE AT

5 A&E2AF
A9 E3(35) PI farm (%) AAFT (%)
(F)
Al 30 13 43% 4446 28 0.63%
7 4 1 25% 630 3 0.48%
A7) 5 3 60% 502 3 0.60%
Ay 3 3 100% 459 9 1.96%
A5 4 2 50% 679 7 1.03%
A 4 1 25% 531 2 0.38%
A5 4 1 25% 879 1 0.11%
= 4 1 25% 362 2 0.55%
=5 2 1 50% 404 1 0.25%
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® A%AES A%

A& se] Aud BEEE SRS F 53% F 6712 ol5 26% (49%), 127] Lol 3}
185 (34%), 18709 ©l3k 2% (4%), 24749 ol3t 3% (6%), 36749 =3 4F@®%) oItk =
HgA9l IAUEY AFd A2 olM AMRY F 28FF 1212 oI5t A%AAS

4

o 12
ol

ul

219
T 217 (75%) YA MEelA 75 (25%) 2 YUEtUH, o]= AEHA2] A5 ddel 7t
fol me} AEgo]l oAt AL B F ok =F 22 9 3AhdRelN A& 90%

o]’o] 1271 ¢€olstellA] AZHNeH, 12/1E€%92] Pl cattle> A2 Eel PI cattle®
A 27t AEA R s AFEAFol HEHAT ol= BVD AL A|Fo]Fef PI
olA 5 dalst dAael o PlHolA|7l FAME S-S HoiFEw, BVD Pl cattle #HE ¥
BVD PI cattleo] oA AAFARE Elojib= Folxo tiallA A &2l BVD FAHAE
&3to] BVD PI &otAl & Al At oF 3H& 3l Tt

ofy ot

36, 9 BVDV A&7 (91:5)
A 7l <6714 <12704 <18704 <2470 9 >24704
Al 53(2x) 26(49%) 18(34%) 2(4%)(1%) 3(6%( 4(8%)(1%)
1IAPd = 28 12(49%) 9(32%) 1(4%) 3(11%) 3(11%)
22hd = 16(1%) 8(50%) 7(44%) 0 0 1%(6%)
32 = 9(1%) 6(67%) 2(22%) 1%(1%)

AAUE AS5AASE $4 F 5d A% £

30
25
20
AL

=4 15 PP TER-—

10 - C PPNSER-
3XKpd =
5 = -
o J - n | .
=67H-"7’—EJ =127H~°éJ =187H% =247H% >247H—?—EJ 7-'"
AAH

@ WAHTAS

Folso]l BVDV WMAHEHASS Awr7] Pl cattleo] 395 130 4dEd sFES
PI farm*© 2, 3d-5<2 PI cattle ©] HEHA %2 S Non PI farm#x0 2 73}
non PI farm#+ 10% % 5% (650%)+ "id WMAAHE, 55(50%) = 3d-st HAS FE3sHA
ottt 12]al PI farm+ 1029 4% wid BVDV WAHFS7H= 62(35.3%), 395 1
lo)d HEFE 4> 45(23.5%), MAE HE}HA F> 7= TEA1.2%) 01tk WALA

[e)
Zo] W& PI farm ¥ Non PI farm® & x}o] A& zkohjj#] Z-3t}
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X7 WAHETHE
. A i d A E 1304 % TSRS
(39) (3) (39)
Al 275 115(41%) 4% (15%) 125 (44%)
PI farms 175 63.(35%) 43.((24%) 73 (41%)
Non PI farm#* 10& 5% (50%) 5% (50%)
PI farm# : 3352t 13]0]4 PI cattle =% 5%
Non PI farm#** : 33359k PI cattle "|H=% 5%
O AEHES A
BVDVE Adle] Hgl & dds Fa] AAA, Hxx2, 437, 5714, 95 5 Ao
2 FH]sttk BVDVe] #ed A= 3 S4S YRR AU A2 7IA s 1 o]k
AW 713l H]dste] ¥ HAMES YER = 5 Ut A4S e o] 9F ol AAF
4 JASAS Uelhde ASAA oy o3y 42t AR AEHES Sol AR
Som, ot PIE-oA F4tE PISolA e A%y o AE5HAS7F S48 79
4% BVDV £8°o® Qs ¢l AHAAE Astdct
<KAS L Qast MA A&5TH>
<PIZ QoA PI&O}X] EARAH>
A&E0AL (48714: - &5 & A&ELEL - FAAIEL '1]34 1/22 &4t

ofotx|o] 2.9)

7]-

<K%

97} Erfsh

©.30] %opx| mafrtal>
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® BVDV &d=x=z 73 Wado] w2 F3e] W3l

BVDIZH 2 03 8o & 532 WstE EA457] fste] 3dest AHH 0= o] Ay
of &7t 2770 w4 5 PI7F 1301 AEH 1738 dgo= 3}0% BVDVIZ139& #
&5k 22 9 3APAE 9 PI cattle 991S #4381 3lth BVD a0 A 744 20?‘{ &4%
PI cattle A& 2 Ao PI cattleo] A7 . "d BVD 47 } < O AyE s

o]

FHom, AEE Pl cattles FAROIA AA 9 25 FAbEE Fobx 9] BVD FdiALE
sl h

PI cattle A&7l wet 47 groupl 2 Wr3lom, <group 1> 1xbd &=l
® &%, <group 2> 13 & 3XPdE PI cattle HEIF-9F d#glo]l 2apd %ol AEH 574,
<group 3> 3d-EF AE2ACF PI cattle AE¥ §%, <group 4>% 3xd%E 13] A=
FAOR ERFEAh BVDY ZelS obuy] gste] 22 W 3ahdwe] AEH A&7
99 A W AadEe] AFE PI cattleJ A AAANF T ZAREATE 1ARd =R PI
W A Dol HAN R,

rl:l
tohy
uh)
i

cattleol d=9 <group 1> &=9 B¢ AH5HAF 49 5 =
B So 93] 9AlollA Pl cattle AAHEPOH, o] 63 & 33= A& Aol
BVD @AZAE E3to] 49 PIL A5 SA] #8 L+ ZEjAA BVD &do] AR el
A w3 e A A4k <group 29 A 13 @ 2apd Tl Plgolxzt dad A
glo] ALt Aol A o]u] &1l PI cattle#l A7} =& sdoldth, 3xhdFet A&H o7 PI
cattle A& <group 3>¢ B¢, AHHAHFE A HALE L@TAMMI AEnATE AR

AA AEHOZ BVDVZE HA A 85 o] Pl cattleo] AIEA 2 AAAESITE <group
4>9] 3zakdxel 13 HAEH 39 A9 o] “ﬂﬂé}x] rom gl aclef o3 A3l
= A0SR F58ka QI o] PI cattle®] &1 5 whE A|dufjell ARellA AAL I 5 A
AAH Pl Folx e HES flste] el dist 1% BVD L4 A & AHH O glojv=
2Ag-of tfste] BVD A S AAlstool B& DalEtt ok, 29 A AS wA
371 Y35t A2 A H= &, AN S0 tste] BVDV freedo] S Eo]of gt}
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3#8. 22 W 3xhd dX PI cattle A<l

T PI cattle A=
= Al 1Apd = 22 &= 3P &=
group (%) 175 135 9% 5%
group 1 65 (35%) 6% O X X
PI farm 5% O O X
group 2  83(47%) 25 X O O
1= X O X
group 3 23(11%) 23 O O O
group 4 15(6%) 1% X X O

(2) BVDV &A&A

@ BVDV A AHAL

BVDV &A= 1abdEw O7/EHE, 23 W 32d s 6712 oldellA Alsuelo] &ld
Al ko] 1abd e 4,260, 2abd R 3,5610F B 3abdx 3,500 i3l —Eréi*é}?iu}.
IAAE FASNES 72%, 23 E 71%, 329 %E 65%C %, BVD A7 130] =
of wet FAFFEe] PSS & F o, AFEEE 6-180]tA 1AdE *ﬂ%@%
o] 35%7F 3AAE 22%% 13%AEY o, 12-187f¥olstel A 1A% 56%°A 3xhd
T 39%% 17% FAFGEo] FaHdon, 18-247/1dolstell A 1xPdE 72%01A4 3%
47%=E 25% ﬂxﬂok*é%ﬂ AaENEE B 4 3, ol BVD SEXZHOZ Q3|
BVDVZ e F219l PI cattle & ¢ARY AlA] o3& s oA BVDV =350] gl up
2} BVDV sentinel S1& el 6~187128 9 AoM S Lo A4HASS &< At

¥9. BVDVEA AAE 7}

= a3
- 7 <6 <12 <18 <94 <36 >3671%
AR 4,260 846 572 427 420 683 1,307
fd_; FHEFS 3,076 614 201 237 303 540 1,181
(%) 72% 73% 35% 56% 72% 78% 90%
 AATSF 3521 643 362 534 713 1,269
f;; FgT4 2511 252 191 364 571 1,133
(%) 71% 39% 53% 68% 80% 89%
 AAESE 3,500 - 402 433 540 792 1,333
f;i FATFE 2,281 - 89 169 253 573 1,197
o (%) 65% - 22% 39% 47% 72% 90%
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100%

80%

60% -
W 1x}

W2kt
BEYN;

My o
o

40% -

i
H

20% -

0% -
=6/il g =1274g =1874¥ =2471F =367 >3674E A

1823, BVDVEA| AAME 7

Aoy A S AS B9l BVD A=z 203 AL 1apdE Ao &k ok
£S5 AuRgtt 4 65%, A7) 71%, A 83%, AE 64%, A 75%, AE 73%, =
75, FE 72%2 BVDV &A% ES LR
¥10. A¥9¥ BVDV A7 A (1ad %)

A4 Al ARl A7) Ayt A& A AE =l =5

AA

- 4260 617 424 438 672 528 861 350 370

T

z‘s};‘q]oo‘t

= 3,076 413 337 315 380 368 673 281 309

AT

% 72% 67% 79% 72% 56% 70% 78% 80% 84 %

® A%as

5 =258 vs ASHAAF vHEEE] SAvn
-

A& -HETE (PI farm)JJr A&7+ =57 (Non PI farm) leﬂﬁ/\}@ﬁe 2
X, PI farm® #HAFF 3,796F < 3,211—?(85%) Non PI farm AAFFS 7,474%F%
4,654F (62%) 7} fz}xﬂok*é%— Sth 6—-18712 AloleolA PI farm 7} Non PI farm< <F
40%2] FAFEE 2Fol7F YEET. o= X]‘%‘%Louﬂ THE 58 AF, AEHETY AE54
I wlolel A ERE Qe Folx e EA|BFA 7 Ay ]@(67]1'&)01]/‘1 BVD wHjo]g| A
Aoz Qa) AL (seroconversion) o] TAYSE Ao 7 A ETh (329 W 7E3) HEIH
1xF, 224, 32PA %2 PI farm® A= FAFAG S-S WFo] ¢, Non PI farmelA e A

g A A S-S BVDVEAZZ 73o] 13 d o E}B‘r 6 1282 A FAFEEY HE
gom, 12~187/M¥ 9 aaASAEL 40%04 29% =, 18~24 MNLL 57%A 8%% 7+
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¥11. PI farms vs Non PI farms & 73AHE 7}
T T ik Al <6 <12 <18 <24 <36 >3671€¥

Al AAHF 3,796 424 580 411 484 694 1203

PI farm &A% 3,211 320 342 321 413 643 1172

% 85% 75% 59% 78% 85% 93% 97%

Non AAHFT 7,474 422 1026 811 1010 1499 2706

PI farm &A% 4,654 294 196 276 508 1041 2339

% 62% 70% 19% 34% 50% 69% 86%

1A= AAHES 1,865 424 241 172 202 301 525

PI farm  &A%A 1,552 320 127 135 178 286 506

% 83% 75% 53% 78% 88% 95% 96%

Non AAHFF 2,395 422 331 255 218 387 782

PI farm &A% 1,524 294 74 102 125 254 675

% 64% 70% 22% 40% 57% 66% 86%

2Ahd = AT 1349 288 155 179 259 468

PI farm  &A%A 1116 180 105 140 231 460

% 83% 63% 68% 78% 89% 98%

Non HALFF 2172 355 207 355 454 801

PI farm &4 %A 1395 72 86 224 340 673

% 64% 20% 42% 63% 75% 84%

A= AAHFS 632 61 79 96 149 247

PI farm &2 YA 550 32 66 84 127 241

% 87% 52% 84% 88% 85% 98%

Non AAHFT 2,868 341 354 444 643 1086

PI farm  &A%A 1,732 57 103 170 446 956

% 60% 17% 29% 38% 69% 88%

Pl farm vs Non Pl farm 24| YA &
100%
80%
60%
mPlfarm
40% mNon Pl farm

20%

0%

A

=12 =18

=24

=36 >3674¥

I 4. PI farm vs Non PI farm &3] FAl &



@ BVDV #9 § 2219 A8 53 3 (BAvEE)
BVDV %9 ¥ =233 A8 49 @AF Awns] $stel, wa

—QE_T o
BVDV #49< 2dd 5% 152 At 1adse] A28 AEAAS F4 $7olA
AAG o, o] & gatw= AAFotAel dal BVD FARAS AAste] A%gAw 2l
A EHAAT EE RRRE & G4E Faste] 9 9E ALRsAA0H, BVD Y
A AESA YT 1R PAF F 15 ~ 299 Akl Ao e FAPES

A Rt Wt A ES 41%0]1, 6~129¥€ 5%, 12~1871€ 0%, 18~2471<¥ 10%,
24~367H$J 59%, 36702 o]A& 96%o|t}. wxuF BVD cattleo] oA AAH T 4
ol BVDV free &2l2 93 57F RUEHHOZE 12~1870€¥ 312 BVDV EAAAZF

9L RojFT

¥12. BVDV ¢ & 2293 g 53 A (NuH"F)

Sik] Al 6<<12 <18 <24 <36 >3670<
ArTFF 101 21 21 10 22 27
A FA T 41 1 0 1 13 26
% 41% 5% 0% 10% 59% 96%
GA =3 60 20 21 9 9 1
% 59% 95% 100% 90% 41% 4%

(3) TP AZARA A (BAIEAD

SH ALY & 1P E 1,480, 23 E 1 896%, 32Pd % 1,822%F F 5,198F¢f ol
BVDV @4dAkE A8kl

|o
i
N
I
iy
o2
o
rlr
o
ﬂHN'
)
N

S

9
)

13, FAMFAIA A Almde] 9 AL
[eZ]
=

TR AANTESE SIS <6 <12 <18 <24 <3 >3671¢€  unknown
Al 5,198 0 1,466 552 240 389 449 2,043 59
12 d &= 1,480 0 370 50 118 97 145 700 -
22 d & 1,896 0 399 441 50 151 151 645 59
32bd &= 1822 0 697 61 72 141 153 698

FAAE 6711 ARG S BrE 314455 HAS(E13)
FEABAALS WARFES AOED WAL 6AAv TN IABGA O 288 F, 1%

HE F 670dHel 18] —ﬂWZé AARt F,od 28] BAREE sk e AR
29 BVDV FAHARE 3,732%F F 3,144 (84%) 7} FAYAE RAoH, 6-1271€ 51%,

12—18702 53%, 18=247M¥ 76%, 24—367/N2 94%, 36/NL 2N = 99% 2] A A&
S Hoth 6-187¥Atol o] WAl ES] AL 25~100% FAFHAS BT}

27



Al 6<, <12 <18 <24 <36 <3671¥
HAVF 3,732 552 240 389 449 2,043
Al A Fd T 3,144 284 126 296 416 2022
(Fd&) 84% 51% 53% 76% 93% 99%
12 = HAAV TS 1,110 50 118 97 145 700
A G 968 20 60 59 133 696
(FAE) 87% 40% 51% 61% 92% 99%
22PA = AATT 1,497 441 50 151 151 645
3| F A 1,226 249 50 140 146 641
(&) 82% 56% 100% 93% 97% 99%
32 = AL 1,125 61 72 141 153 698
A G 950 15 16 97 137 685
(FAE) 84% 25% 22% 69% 90% 98%
100% 939% 99%
84%
80% 76%
60% S19 53%
40%
20%
0%
A 6<,=12 =18 =24 =36 =367
TIPS, SHUNEAIY A AEE A E BEE
(4) A&EA XA HAF
2709 7t sH T 3 FNA AEHOE A 154F<] thele] BVDV FLAAE 9 F]
SFItE. 37 Al 35 tiste] BVDEASFA o] yskon, 2xHAE SHA] &al 7oA &
Ef A o
¥15. ApEA AAge- HAa
B35 AATF BVDV & %A
3 154 3
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2. 7l & wpolgiadd HAbS 2d T2 g ) AT Qof

7}, BVDV &4 Zg2 g3 28 dhy
STEP 1 3 7o <l (BVDV &4 /9 IdAdAAh
STEP 2 AE3A AE & e =2 = " (E)
STEP 3 WA (FEF & FAMe] Aol o 474)
STEP 4 F7HE ARG & A EH QA W
STEP 5 A2 & wHALE FobA AL (BVDV FAZAH
STEP 6 578 7F (FAZAD

. BVDV 24 =23 A8 A¥ eof

P A BVDV Z 273 Zo] %7}

- X0 g met 1ahd R Fosrke] 43%14 BVDAISHAAF7E HEd

A= 2770 w7%e] 3dEet Frhskint
459 BVDAY d4A =l wek BVD 2 A7 9 Aot AAEglon, wge

[}
<220l gelE gt

A= B A 9foA BVD A5+ 2 BVD &A7F A=5dv. d=20=2 BVDVe] tf
=z

A %74909-9] oF 70%0l ko] 1271 2olstel N AEH M, ol therd o f% Sl 127190
ol AEeo]l 343 AstEe ezt
S

A%ZRS AEES BYDV MAFFEE W M n)gE 5/ Aolrh 2X ke,

= L
Hl&l 3abd ol Fos7be] 19%olwt ASAA7 AZHAT ASKAE-9] HEE

=+
0.63%°14 0.21%= "Xt}

=
Hobs Qg m9el 4§ 13 BVD AANolFe] A4S Aake

— BVDV free 539 A% 12~1871€ A9 49 &A7AH= BVDV %2 sentinel &=

g3},

> Z1EF(AD)
—BVDV A E3 ¢ 9@ A HFA 7 w2l 67]1€~1871€ oA BVDV EAIYAES

22~100% = e
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3. U & wpol A HAls 2d ZE I
o] AFAnE 7225 I 4 vlo)
Al BVDAI&EA99-5 7dste] BVDV +3
Al AFE7FsSE ¢

3l A= - AAL FAlel BVD free J At} 3eA oA BVD Zj?é sentinel ?i
il 19l &9 dH e dis] BVD FAAALE S3ke] BVD freedls F9settt W
o] A4 19GA & 73] et sF7F Tk Aelste] e Ao w gF st

r> oft

:“.:

0,

—

N

}—A

oo
NG
H.H°

_J—%%mg:ﬁ$¢
Al EoEHE Es AEH
15HA| BVD SHAZA} ZAMEEE - ELISA , PCR
L_”%ﬂ%:ﬁ%%é%éﬂ“
g4 | rez zsusmec zsuz iz sy

A A - 1% BVDY Q2

=9zt A=Y
oA - ELISA |, PCR

AT SYZLHARE ZE
s

=758 A E:

PI farm
2ol HH Maon FI farm
M2 . pvD Ag &
= e
25 ; B B
RSZGe B DYWL 9% 45
Plfarm - ORX|QE PL A 5 18 MM HA
] - BVD free &= 94
Mon PI farm ;- TRpEA = 18 ABSE HAL
Mon PI farm — - BVD freez- 2}&}
v ZAPCHA: - 12 ~ 18748 5~105
= Sy 2 A ===
3EHA| S BUHE o HaSean
A E  BRIEEdAgx

—

BVDV free

29 2. 3 & vpolelay A 2 EROY o
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EAEEFELEL
DR o
L 2014
i _ (T =
SEFAAER A
) _ [311001-03
N a7 o 2E
. L 7=
Policy Application (PA) S
S|ALY ()| = A
1. 2 o o 7hE ARA A AN 9 s7F A8 209 i
2. A = =Ul & vlelE A AAks 2d 2RO
3. 9+ ¥ 3 9 A w 24 2oi2(%)
a. AL 745 o O] A} A 20%
b. & @ At A A% (R)l=s ggsstdra 15%
B ALA ) 20%
24 A4 - 10%
XA ALA “ 11%
7317 A2 ) L%
AT A A4 ) 11%
4. B Ao Atet
o I7IRFAOIA "=l A viol2{A HARS(BVD) 2A ma g o] A&
5. @A Lt
o Ul 4 vpolg A HAtS5 ZABVD)S ¢t w70l 1~3 ©AE 23 X&
- 1894 - 5 | thsll BVD F4dAME &l BVDAISUESE A& Al7sto] 4 vlole

- 20 - IOl HE 2ob5E Q490 BVD A&7eEols Bol 5 AR ojgt
BVDRUZALS E5l A& A2t S0 BVD free £9+8 YAl
- 307jloA] BVD 7+ sentinel Aol 12~1871€] 49| @A tfal BVD FAIHAIS =

TH
6. Al &0 | HiO[RA HALS

a
d o9
2 ATTA Je T7h YANEY Ao oy
SEEMAERE 75}
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2. Antibody-gold particle conjugation
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A2 BVDV &AAZ7AAIE

m
X
ji2
N
Y
J (
mm

1. A S4]

7}. Hybridoma cell BjSF 9l E<= Ak

(1) BVDV £0]4 &A= ABAaksk= clone?] Hybridoma cell 10% FBS7} 37k DMEM =] ol A
Q¥

(2) 1,000rpmellx] 533t Aelsto] 2d5s Me|al cell pelletel 20mM PBSE YWl A& g

(3) cell& PBSE o]&3te] 291 ] AlFgk 5 PBSe 3 x 10°] =A| wHETh

(4) BALB/coll HYS7A pristanes H7dol FoFst BALB/c2] E7f H]¥ hybridoma cellS ¢
Ak

(5) 109 ¥ HAo =z E weolxl 55 353

(6) 12,00rpmellA] 10321t dAltelst & sAnt slgato] dAgAlel o8&

Ll @A A

nRe-AESE 0.45ul ARAEEE o]83l] o398t & 20mM PBSZ BHH /]Hs} 20mM PBS
Z Y3}l ProteinG beadE 43+ column®l &8-3F9tE 20mM PBSZ %3] Protein G bead&
A|Ee % IgG elution buffers ©]-&ste] IgGiks FegAleI3ith 20mM PBSE o]gsto] gAE
BVDV So]4Ql IgGE FAste] Agst & —7054 0 Basto] =5 gl ARtk

2. 7|1 EXA &5

7}. Gold Particle 4]

— 40nm colloidal gold A=

(1) 3% S/ 100mls 7A5etAl Ax e AzbEetade] @ wrkehas £4l.

(2) HAuClLE 33 7l 1% s5=7F IA & 50 %, 0.22um HEE o} 3}s}

(3) Zefrze] Eo] #od ﬁz =7} 0.01%7F A HAuCly €98 713k

(4) 102 & 57178 TEetA A 2.

(5) 1% sodium citrate 2ml= F7lsto] FA->RegA->FAMo0w AWstE A4z & 5
o 7he.

(6) colloidal gold particle AFo]=9} #AAAS AAEH 0| AL S 72 &Q13513] 5.

S
I .

e

o 2

<
rir

1}, Antibody—gold particle conjugation

— &Al2} 40nm colloidal gold particleE Roth® ¥ el wel conjugatione A Al T}

(1) Colloidal gold®] &= 0.1M K2CO3% ©]&3t4 pH 9.0°2.% StE §- 7} tubedl| 1ml
A EFE

(2) AA s BVDV E0o]4 [gGE 0.1mg/mlY 5 %7} E == 2mM borate buffero] E‘ﬂ“ Sk,

(3) AL NS colloidal goldel]l 0, 10, 20—150 1 Y31 2mM borate buffer@ &

tube 1.15ml%E Zr& & 5E7F A 2o H-3 A7),
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:?‘* A540nmel A

=53,
w27

VOrteXO]'.]__ 15
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LHNs

AR

(4) Whgo] #9 tubeol 10% NaCl 50 ¢S %
BB T2 =439 colloidal goldE ¢+ 3~
(5) #HA aAe] o] AW pH 9.00% ‘%% 100ml colloidal gold
WHIAZIEA H A FAFERT 10% B s HAUke § A
6) HF 1%7F ¥A 10% BSA casein €9 10ml= H7Fst & 1A17F ¢ ®h§
(7) ¥-go] ¥1d 10,000rpmellA] 3023t A4 wgste] d5dES Wil oAl 2mM
borate buffer (pH7.2)  antibody—gold conjugateS A& 3l= A4S 33] yiE
A
(8) F= d4E78 & 2mM borate buffer(contained 1% casein, pH7.2) & %7] colloidal
gold? 1/10 volumeS #7}stal A & AlA 4TCo] BAstAAx Ao AFEsHS
(9) &A:gold conjugate 7= 8] BVDV virusE 24 Ao 371t AZS o] 831
gl (23, 1)
oy 24
<7%. 1 Antibody—gold conjugation €1 A]&>
3. AEHE WY =4 g9
71Eo] A& A5l Aol &HNls Z3sh tpekst Aol E3E Q7] Wil 7]
Eo] A&A FA-FAS, ANEE ol dF= FA drr AEe] &9t AU, pH =4
= @ & Sl buffer Z28]3 H]5o] REgo] dojupA] oA &F7] 98 BSATE] H7hel whe
HAzde gl (F 1)
7}. buffer: Tris, PBS, Borate 59 &F&92 HAES A3 20mM PBS(pH7.5) 7}
antibody—gold conjugate®] 72, A7l sl 7 A3 buffer®= 1= AE.
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. Ad A A E Tween20, Triton X—100, NP—40 59 w549 HAE A3} A 859
Al 7Hg At AW dAE 0.05%9] Tween20Z 1= 5

th 1% BSAS 347kel oJgt v 5o] Rb-g- s A

2}, 5% Sucrose F7Fel o AEE Ay AT E fAE

¥ 1. Sample pad HA3IE 9t Wz =4

z= A T =
Buffer 20mM PBS, pH7.5
Al & Al (Detergent) 0.05% Tween20
L LR e o 1% BSA
3(Sugar) 5% Sucrose

4, Av Rl ¢ F4 3

&)
et
ot

7} HAAMA (test line) FH =%

GEZE anti-BVDV FAE 747 oJg7iA] FEE UolERAER A Wyl ztzt F¥
3 & BVDV A4 %F AA BVDV 3 BF=HAE HAete] 38 49 L3-S Fo}
e Sol B 7bg HAQ S AYste] Y A9 w5 AFsTE YolE
ZAZEA FBYRlY d4EE F-BVDV FAE ZH2F 1.0, 1.5, 2.0 mg/mL 9] FEE U1}o]
ERAEZEZA 9 AR (test line) Aol FHAIA 2H2h-& deth A& 20E tnfolA &
ol = AA AAF-Le "oyl & HA AN 3~4 & (80~100) & AAF A T2
of Hojrtel 3 5~15% FoF WA 7T}

GEFE anti-BVDV &A9 % 1.5mg/mLE IS 49 AAA L3HS e
At} ol= 3 AEFHY (0.4cm ©|EE F @A 0.6ug/strip OJANA EF HEZ 0.6ug

/strip & YolERAERA uto] Iyele HAAFoz AYSUTH(E 2).
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% 2. AARA (Test line) IYH A &5
- BUDV &M HE 27|
S EEAN
1x 10°TCIDso 5x 10*TCIDs, 1x 10°TCIDso
FesE(mgml) | 1.0 1.5 2.0 1.0 1.5 2.0 1.0 1.5 2.0
X 7 3 7 Tz T o T o J 2
l.o i 2.0 1. 5 a.e |.0 P o d.°
4 J_—,l'
I +- |+ [+ |+ [+ | o+ [ | o |
o8N T= Hi
eqmEA BVWOV S H= HAH
s4 1 S4 2 24 3
Pescmgm) | 1.0 | 15 [ 20 1.0 | 1.5 | 2.0 1.0 [ 15 | 20
gt ] s | 20 T s | w2 | owe T osez T oses T o3
1.0 .5 20 0 1.8 ; 2.0 1.0 1.5 2.0
Z 1
55 [ - [ -1 -1 - T -1 -T-T-T-

. thxA (control line) 38 %74
goat anti—mouse IgGE A H7IA] FEE Yol|EZAMEZ A dlhof
a &
[e)

%+ A, BVDV A ZEHA

=
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5. TE LFACIE & HA3 AP

AARA . dizdels st Al Coating % anti—-BVDV  virus monoclonal
antibody—gold conjugate 2] 0.Ds520=10= o}gfe] AW o=z BVDV 4 X% #HAL
BVDV A4 BFE HAAZ HAbste] 2pAlolE ke x3pdS Zrof it} Holk R
M HAd 2AE AEste] AAselth. Anti- BVDV  monoclonal antibody—gold
conjugate (0.Ds20=10) 2] <¥o] 500’ dellA A A thxido] x4 yerdelet. ohet
A 50 S HA Aoz AR AT (E 3).
7}. anti— BVDV virus monoclonal antibody—gold conjugate (0.D520=10)2] %<&

25, 50, 100t &) ol HEF FrFACIE o] FHAAA AxA & 247hs st
v AA 20E duto]l A shdkel Qli= AA AR F-Lle] "oy § SA] 3|4 K 3~4

W2 (80~100p) & AA A F-2lo Wojmgin
th 5~15% WEEAZ 3 ARE A5l

Zy 7}

X 3. 2= ZFACE oF HA 3}
BVDV & EZ=24T 1x 10*TCIDs; 5x 10*TCIDs, 1x 10°TCIDs
2FAN0IE s=(ul) 25 50 100 25 50 100 25 50 100
® X xt < R & T g ]
ak 117 1o aly 5o 100 at 5o 00
4 ]_l.
o +/- + + + + + + +H+ +H+
SHE=AN S 41 S 42 243
2FN0IE =% (ul 5 [ s0 | 100 25 [ 50 | 100 25 [ s0 | 100
AL Ly &1 Sy | g2 2Kz s | e 3
» 5o 160 w S0 1ot a3 50 (100
27
7 - - - - - - - - -
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A A28 Casein 1% (w/v), BEA oAt HEH 0.01% (w/v) 2

2] ZAURE ZA
Shal AARAY A 29 2= ZFFAOEx oA g3 wEU R 3y 4 Heksle] gHs
AqAste] 7 BVDV 94 %+ #HA9 BVDV %A 25 AAQ HH e wtE 38 S 3o}
7T} Eolxo) AEst okS oo WPHo R AASAT A AAE EFEd A9 ¥
gat= B A okt Ruw syt AA Hyo] xpA| &= v]Fo] thEe BEF3 7o HlE)
ol AA zol7} el = k. T3 42%S B A A uel ZAE dAbe] 95k
AAZF o] uf FE£o 7 EHg o5 S & F£R Qe T olito] WAE S ity Tty
Aok ok A A 20u AAT ool kAo tist As vt AV AANYEH AE HE
o] 7hestE® FEAoRE AyE Fst A3 AA ] FS 20uE AAGste] AFf o] g3t

2k 3T (G 4).

7v 2 AA 10, 15, 20, 25uF tlvte] 2 atte] Sl A A T

L AA 3N 3~4 g (80~100p0) & TiHfol A shitel Sl A WA FL(S) el Tt
th 5~15+F ool 7 st

Fil
NN
2z
[
ot
(ha
2
>
%

== o
SHE=27 24
&K= % (ul) 60 | 90 | 120 | 180
Neaar T sec T & | asi
bomg Fomt toml ‘ Womt
|
21 "
A vaid | - [ - | —
2t A 1x 10°TCIDs,
Z i OH(uL) 60 | 90 [ 120 [ 180
2 I | I [ 2
&aad Fopl Do 1804
2
= Invaild + + +
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7. AR 8%
ﬁﬁﬂ- z7o0=2 xq]z-a]- 7]E/] H]—%}\]Z_}@_ A 5}7] HOH/ﬂ ]7}01] r,q_E 5] 1l oFA] AN3

o W by AEe A3t
S2AKITL 3, 5, 10, 15 12)a1 2089 AAARK] 1 walE Akl AEe 9L A% 4

AR A7 stal.

AEdR 54 AES ARkl @AIglel AR (test line) ol A T4 vhdiA] gk
BVDV < A< -5+ AlRte] Aapghel] wpet ae7bpE] Aol eng] Al#psted, Ao
ZWHA Aol dEhde e g Ltk Al AL F 515 Atelel A 2 E zpslel E
AL AL o o] FAXA HiL 5/FE& ddI7h Solshdirh. AE S ¢
2 51563 Atel® AAsta, ARte] ¥ Auetul =& BFAClEY} dfishs WY o
o PR HEHE T 2ud Jhedde] gen® 15 olF9] Ads #Ae] £9

5

1_.1__

il =2 0 =
OFN IIZ=E M7
Tz S A BV &2 5% ZX
1x 10*TCIDso
A2 3 5 10 15 20 3 5 10 15 20
/ / " c’ po ' "v;/ o 15/ Yo"
okl 1 >34 ‘ ) & &R ’)?1 x ‘ x ® ™
o4 J_—’l'
I I N N I I 72N B N B
T2 BVOV &d H=Z= Z Al BVOV & HEZ= Z Al
- 5x 10*TCIDs, 1x 10°TCIDs,
AIZHE) 3 | 5 | 0o | 15 | 2 3 | 5 ] w0 | 15 ] 2
Y./ Y Y. / ’/ 1 0’ T s I a0/
3’ 3 Y 5 10 o N.“_’_:‘ MI) ) 2 ¢ 2 o 5'a a'n
2
oA + + + + +H + +H+ +H+ +H+ ++
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A 3 74 BVDV 99 2ABIE AAE 71 A% 0 2188
1. AARE 71E A%

7} A AE 7NE
AMAE 7IEw 2.2 ¢ o]l AMEIYT, FAlolEgE, HARA (Test line) ¥ x4

(Control line)o] Q= WBEHS I8 1 FFfez FAE AEZHE ZghAg fulo] Ao @

o] Zzglste] Alzaeir.

—— s

 Control line

. Test line

02
s

2l ol—=

«——Conjugate Pad

+——Sample Pad

<19, 2 AAE 7IE AEF] FAD>

A, ARAY 9§ ASS SRR a%es Addw A
=z Fulalo] & Aol 6lmm7t G dho] Zepad s

?Xdo} OU% Ato]
sttt olgA 2HYE A& cutter’]|ZE 4mm A A E3}A cutting

Materials Size
Plastic device ABS(acrylonitrile, butadiene, styrene 23mm X 77mm
copolymer )
Absorbing pad Cellulose 4mm X 21mm
Test strip Membrane Nitrocellulose membrane 4mm X 20mm
Gold conjugate pad Polyester 4mm X 7mm
Sample pad Cellulose 4mm X 13mm

2. AAE 71E H7}
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7t AZESA Al

AZFsE AAIE 71EE o]&3ste] BVDV HiolH 8] AZESAIE S43t7] M SeAdS E3liA &
ol¥l BVDV HPo]HAS S3AMZ0] 1X10°TCIDso/mL, 5X10°TCIDso/mL, 1X10*TCIDso/mL,
5X10*TCIDso/mL, 1X10°TCIDso/mL, 5X10°TCIDso/mL, 1X10°TCIDso/mL7}A] WA E =
3| ste] 71 Eo 20ul® 27z dA sty SA] LN 3~4 HE (80~100pl) S Y1l 10+
FRF WAL & ARE Rl AAlE 7IEZ AFESS W] BVDV HpolH A~ &Y
AZE3IAE 1X10'TCIDso/mlol Aol A RS HATHE 7).

=

kK
ﬂ

CAHARE 71E e Y

TCIDso/ml | 1X10° 5X10° 1X10% 5X10% 1X10° 5%X10° 1X10°

BVDV
- @ - - B
o 5 - - + + + + +
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(5) 7€ 71ES} AAIE 7IEQ H|wAlY
ANz AL B3k 2o FuE 9= BVDV ELISA 7]|ES AAEZINEL HwA S
S Fd NI ESY AsAdS AN B gAsd 75 sHFALS 28] SR ok
Aw 54 7 30719 AEAES JIEYIES IDEXX ELISAoﬂ 2 g3l Agke v skl
g SAANE 3070 BF o 7B 949 AuE B FHAUES BT Ao AgE
Aoth(E 12). BVDV ELISA kito|Al 73k <A ¢ @47} U AMZo AAE 7| EoAE
-5 73t S Hol: AFE AU (%13)

¥12. ELISA 71E%} AlAIE 71EQ Hlw

AAE E IDEXX ELISA kit 74]
(BVDV Ag Rapid kit) | BVDV %A BVDV <4

BVDV %4 30 0 30

BVDV 24 0 30 30
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(BVDV Ag Rapid kit 23}

IDEXX ELISA kit 23}
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1 +++ (FA) 3.412 (¥4) A
2 +++ (FA) 3.510 (¥4) A=
3 +++ (FA) 3.002 (¥4) A A
4 +++  (FAD) 2.106 (¥4) A %]
5 +H+ (FA) 2.412 (¥4 |
6 + o (FA) 3.282 (¥4 A
7 ++ (FA) 3.337 (F4) A |
8 +++ (FAD) 3.179 (¥F4) A A
9 +++ () 2.467 (¥4 A A
10 + (F4) 1.015 (¥4) 4 A
11 ++ (FA) 3.516 (¥F4) A |
12 ++ (FA) 2.394 (F4) A
13 +++ (FA) 3.537 (F4) A A
14 ++++ (FA) 3.511 (¥4) A=
15 ++ (FA) 3.007 (F4) 4 A
16 ++ (%) 3.454 (%4) 43|
17 ++++ (FA) 3.099 (¥4) A3
18 ++ () 2.168 (F4) |
19 +++ () 3.335 (¥4) A A
20 +++ (FA) 3.046 (F4) A=
21 + () 1.635 (F4) 4 A
22 ++++ (FA) 3.660 (¥43) A %]
23 +H++ (FA) 2.742 (F4) A |
24 ++ (YFA) 3.631 (¥4 A A
25 ++  (YA) 3.492 (¥4) A=
26 ++ (FA) 3.508 (¥F4) A=
27 ++ (FA) 2.770 (%) 4 A
28 +H+ (FA) 3.519 (¥4 A
29 +H+t (FA) 3.257 (¥4 A
30 +H+ (FA) 3.360 (F4) A A
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NI E= BVDV typeol]l #HAIGe] 100%2 Eo|=9F =717t

S5 NAEs Zhs 71EQlo A= E
& &3l 71 23Ed Wl ELISA R vlwsiils W sd3 d3E 40 71EHA
He] dFAE oy wo] AAN MIEINE A vtZ AA = Sl ARAS 7A=Y
EZ AFsE

A

3l BVDV A&7h9 AAbel 83 A g Ho] & 3102 AlsETh
ATHAZTE F55 7|E2 54 dFdA BVDV type 1 & type 2

BVDV typeell wet &g AFshe A%2 2 AE3, BVDV A& HAEstes AF 45 A
A7) 2} et

Als=1 BVDV generic antigen detection kit
A2 BVDV type 1 antigen detection kit
A3 BVDV type 2 antigen detection kit
A4 BVDV Antibody test kit
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SUMMARY

Development of preventive measures and analysis for bovine reproductive dis—
eases

Since the 1980's, several kinds of inactivated bovine viral diarrhea virus (BVDV) vac—
cines have been used to immunize domestic animals such as cattle and goat in Korea.
Immunogenicity of the BVDV vaccines has been checked by the Korean Veterinary
Authority using laboratory animals. In this study, we applied a molecular method to in—
vestigate the genetic characterization of the BVDV genes in six commercial inactivated
BVDV vaccines, and determined the efficiency of two extraction reagents (i.e., sodium
citrate or isopropyl myristate) to separate the vaccine antigens from the anti—
gen/adjuvant complexes. Six partial non—coding regions (288 bp) were successfully
amplified with specific primer sets, which demonstrated that sodium citrate is more effi—
cient in extracting viral RNA from inactivated gel vaccines than isopropyl myristate.

Serological assay against AKAV and BEFV using virus neutralization assay was
conducted using 1,743 bovine sera collected from Namwon, Miryang, Yeongju and
Uljin which located in Southern part of Korea from March to May in 2012. The
overall seropositive rates for AKAV and BEFV were found to be 49.8% and 1.2%,
respectively. The regional distribution of seroprevalence for AKAV ranged from
18.1% to 63.7%. Seroprevalences of AKAV were 63.7% in Miryang, 62.3% in Uljin,
50.7% in Namwon, and 18.1% in Yeongju.

Four viruses showing cytopathic effect (CPE) in MDBK and Vero cells were
isolated from brain samples showing downer cattle syndrome in 2012 and designated
as QIA—-B1201 — QIA—-B1204. The isolate, QIA—B1201 strain belonging to a
member of the genus Rubulavirus of the subfamily Paramyxovirinaewas investigated
to understand the importance of the virus as an infectious agent. The QIA—B1201
virus had the ability to hemagglutinating red blood cells from several species of
animals and was capable of adsorbing guinea pig erythrocytes on the surface of the
infected Vero cells. Interestingly, the bPIV5s showed rapid and distinctive CPE in
mouse brain originated cells, NG—108, compared with late and mild CPE in Vero or
MDBK cells. The nucleotide sequence analysis showed that two isolates
(QIA-B1201, QIA—-B1204) had high similarity with other human and animal PIV5
1solates ranging from 98.1 to 99.8%. The highest sequence similarity of the two
isolates corresponded to the KNU—11 strain (99.8% at the nucleotide and amino acid
level) isolated from suckling piglet in Korea in 2012.

In the purpose of quality control of Akabane Ilive vaccine, we conducted
identification of vaccine strain and investigated the nucleotide sequence similarity of

N gene derived from the commercially available five Akabane vaccines in Korea. The
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Vero cells infected with Akabane vaccines showed specific cytopathic effect, which
was characterized by the aggregation and detachment of cells. Four commercial
Akabane vaccine strains had identical nucleotide and amino acid sequences but one
vaccine showed one point mutation in amino acid of the N gene. Alignment with
nucleotide and amino acid sequences showed 99.9 to 100% similarity among five
commercial vaccine strains. Akabane vaccine strains had also high nucleotide
similarity ranging from 99.0 to 99.6% with Korean isolates, KV0505, K9 and 93FMX,
respectively. Though, the live attenuated Akabane vaccines have been applied to
South Korea since 1980’ s, the genetic characters of all commercial vaccine strains
have not been changed.

We prepared the inactivated AKAV and BEFV vaccine for cattle and investigated
safety and immunogenicity of the vaccine in several animals.There were not any side
effects in mice, guinea pigs that were inoculated IP with vaccine for safety test.
Guinea pigs with vaccine using IMS1313VG adjuvant did not show any other adverse
effects for 14 days. All sows that were inoculated with vaccine containing
IMS1313VG adjuvant showed normal condition. In cattle, safety test of vaccine was
carried out about local reaction. All cattle were remained in the normal temperature
and did not show any other adverse effects. To check the immunogenicity of
vaccine, blood was collected from four kinds of animals inoculated with the vaccine 2
and 4 weeks later. Guniea pig induced the highest VN titer against both AKAV and
BEFV among 4 kinds of animals. Cattle and sows showed the highest VN titer
against AKAV and BEVF at 2 week after second immunization. We checked safety
and immunogenicity of newly developed AKAV and BEFV vaccine in mice, guinea
pigs, sows and cattle via intramuscular route. The inactivated AKAV and BEFV
vaccine was safe and induced high neutralizing antibodies against both AKAV and
BEFV in sows and cattle, indicating that the vaccine can be useful for the prevention

of important aborviral disease in cattle.
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2. A AESHHQ W o g BVDV EEZ3UAA &9 Ay &Y

7} BVDV #4119 =3 3l Az

ol BVDV7F E3gtE o] A-g3ste WAL 6F0] . 5FE = A3 AR o) A
AbE L glowm 150] g=ollA ko] Abgstal Qv WAooz HE BVDV & FE3
71918 2714 WS ARSIt A WA whHe ‘E’H/\J 200 ulel isopropyl myristate
(Sigma, USA) 800 ulE H7bstal HA3] 5% &k a3tk o] £3=+ 3000 gow

30
£

108 FoF dA3G 1 AEHE 33t RNAE FE3F¥ T o8 W2 Wl 1 mlo 0
gram 2] sodium citrate (Slgma USA)E H7Fslar 37TColA 12A1 & =353ttt 1
SES FAFAE 33 HEESE & 7000goA] 5 FF HAEH T 1 AFAS A5

RNAS] FF ol AHE-sk3lth.

\}. @49) 23 2 RT—-PCR
Hpo] 2] ke RNA % ZlE (Qiagen, Germany) & ©]&-3te] A|z=2ke] AAlef wpe}
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=319t =% RNA+ %‘%‘F 50 ulel] €=3}%tt. RT-PCR< panpestiF, panpestR<]
50| ZepolmE o] g8t NCRH-9E FH8IAH(E 1). RT-PCRE] ®Hg-2 RNA 2 ul, 2t

1 ul 5X buffer 10 ul, dANTP 2 ul, enzyme mix 2 ul, =53 32 ulE =33},
42T 30%7F cDNAE Y511 71 o]% 35 cycle( 95T 45%, 55T 45%, 72TC 1) %
ux]2k 1 cycle 72T 5% F333 Y. RT-PCR AHE2 1.8% agaroseol| A 7] 4 F3l]
AR FES Flskitt

o 3% 59 9 G748 &4

TE PCR AFHEE gel extractione AA3+9 3, pGEMT easy vectorel]l 24 3ttt =
g AuE DNAE tZddoa] ZAsta Axd ZepAnt FeoR 1 549 HEgE 29 &
Qlstaict. AASE ZEpAv|=e A7IALEE MJ research PTC—225 Peltier Thermal
Cycler®t ABI PRISM BigDye Terminator Cycle Sequencing kitE ©]&3te] #2433t}
7ML SP6, T7 primers ©]838ko] 33 FUEe DNA A7|HLS L83tk

¥ 1. List of the oligonucleotide primers used for RT—PCR of the BVDV vaccine

Primer Nucleotide sequences (5'-3") Sense BVDV gene Size (bp)

PanpestF  CACTGCACACGCATCAAGAC +
PanpestR  ACCTGAGCTGGCCTAATTGC -

NCR 288

2}. Phylogentic &4

nlolel A~ Y] FABAE EA8H7] 9@l GenBank database®ZF-E A
F&3ste WAoozl 288 bpel @IMLE ol&sto] Clustal W25 Fall Hlask3d
Genetic distances Kimura—2 corrdction parameterel] 23] AAt¥ %13, phylogenic tree
+ neighbor—joining WH o2 A3} T}

vl @AY Ao @& RT-PCRY Z#
=g o 2R E RNAS FE37] Al 7
myristate) & AMg8to] WMAlle] U3 o FHE EFEZTE BVDV FUE el
ALgstolth ojd Alokw A w]shx] okl wiAle] AlZdlo]A] BVDV #F9US 159 w v
3 7)o MalolA FANESS Wtk 18] 3l isopropyl myristate® A2ER S W 6702 o
Aol A efsh FdRt-g= WERSIth ®b, sodium citrate® ARESIAS w 5702 WAlofA]
J s

% qlsiet.

7FA1 9] Alek( sodium citrate, isopropyl

=
= ol
oh
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500bp->

500bp—>
280bp

1% 3. Amplification of the NCR from the BVDV using RNA extracted from
non—treated antigen (A) isopropyl myristate—treated antigen (B), and sodium
citrate—treated antigen (C) with specific primer sets for the NCR of BVDV. The
expected size was 288 bp. M: 100—bp DNA ladder; lane 1—6: company A, B, C, D,
E, F, lane 7: positive, lane 8: negative, respectively.
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1% 4. Comparison of the nucleotide sequences of non—coding region of the vaccine
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strains and representative Korean BVDYV isolates. Dots indicate nucleotides agreeing

with the first line sequence.

670 WMAORRE doljzl 245 bpel AVIANLDE vt O EEA T7 48} o] AT
6709 E&3MAFE 25 BVDV type [98 EQlEglon WAl Alo]o] AEAL 95.1%
oAl 100%2 AEAS Yehiidcth 3= BVDV EuFe EgspulalFalolo] AEAL
80.5%14 99.6%°] s/dS YRSt 19 5ollA Hi= ukel o] GenBankelA] fojzl

= D9

3171°] BVDVS] #F32ke}k vlastgls o vhedet filotg s hled = glodvh A=At
BVDV #j2lo] v wjila 7hd 2 dedel Aols JEH.

AF268278 USA

& CompanyF

@ CompanyB
AY9O54693 IRI

NADL USA

210374 IRI

Singer ARG
KD26-1 KOR
95 | @ cCompanyE
@& CompanyC
@ CompanyA
SD1 USA

OregonC24V USA

KA86-1cp JPN
g9 ! NOSE JPN

4-81 KOR
Bega AUS
@ CompanyD

51

[ | LL1731 CHI
&1 L-1753 SLO
K-1745 SLO
—ggL R-1910 SLO

NY-1 USA
Hamal USA
Indus USA
Mercury USA
HEN1003 CHN
MS6 USA

72 4-2 KOR

83 NY93-1 DEH
I_L p24515 CAN

100 BV65 BEL
Bongwha KOR
L 12GKOR KOR
52GKOR KOR
b22GKOR KOR

719 5. Phylogenetic analysis based on the partial NCR nucleotide sequences of the

0.05

vaccine strains and other sequences obtained from the GenBank database. Numbers

at each key node indicate the degree of bootstrap support and only those with >70%

support are shown.

2 A7E B B AESA W o® BVDV E@stualelA e day sl

- =

BVDV #aleli= BVDV genotype 27} @50 A o= oz = gith. BVDV #al
MEEAL genotype 27F Zoizt #ialo] Zitslofol oF o7t glom, Wil &fd fxA
= FeAM SAE e MAEE WAT gl Ve s g Zlew Frkd
011;}.
% .
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3. 34l °kg] BVDVY £

7t BVDV &8 3 9 AZddash

gMfo] FESE AEHAAFZHE BVDVE 23798 Uk, 95,
dojd A9 {2 80075 ©]l&3ste] MDBK Ao HEsHSoh 44 7
MY AgoA AEHRA TS JeRQ. 9 6 oA B Ay o] AES EH3 A
o gate Jehyal, o] Al¥EE 1A3 BVDV E0] 842 o] L3l 34847 gl
F oA a

=

% 1

sol4Q) P4 Ve

Milyang strain Youngju strain Youngwol strain Control MDBK
2% 6. MDBK Az A A2/ a7 (CPE) & Hole 379 BVDV &+

U, Ful #38 BVDV S A}

77§e] BVDV #2]F théto] RNA % Z1E (Qiagen) & ©ol&3dto] AxAte] A Ao whe} &)
s FESIT #E9 RNAvE TR/F 50 ulel &&38k3ith. RT-PCR  panpestiF,
panpestRe] Eo] Xglo]HE o]g3ste] NCR¥F-HE FTESISY(E 1). RT-PCR9 HESS
RNA 2 ul, Z} primer 1 ul 5X buffer 10u I, ANTP 2 ul, exzyme mix 2 ul, %5 32 ul
5 E3slar, 42TCo)A 30%3F ¢cDNAE 9H=11 71 o]% 35 cycle( 95T 45%, 55T 45%,
72C 1) »pA 1 cycle 72T 5% T3tk PCR AMHES 1.8% agarosecA 271
gEsle] FHeldth. 2719 PCR AFEL gel extractione AA3F 1, pGEMT easy
vectore]l E=2Y St EEAUIE DNAE diddeolA St AR ESStAv s
EcoRI ®AC A& T3 &Rlsdity. AT ZekAav|=e] 17|49 MJ research
PTC—225 Peltier Thermal Cycler2} ABI PRISM BigDye Terminator Cycle Sequencing
kitS o]gsle] B3Itk A7 9S SP6, T7 primerd ©] &3l F=3&Ra ko
DNA @714 ds gelstdltt. 19 7004 Be 213 o] oA 23 BVDVE 492
BVDV type 102 It A& olA ¥ = vtole s AEHAdass UehdA
e Fo® WiHEI Qe HuleA e 7702 BVDV #EFE 43 0] BVDV tyoe
Lo AR JJr% UE= Zloz &% AT T oY 74 §EE ARgol 7t A
ox Zded. F 75 BVDVE & on, 1 F 55 KVCCel 71833t
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a9 7. 7 BVDV &85 W WASFE o] &3 phylogenetic tree
4. BVDV E2 A %% w|F=Zvjo|g) A ZA 4l oz d1kg
7}. BVDV E2 {RAAE g3t 28 A4

BVDV E2 @Mds Wdsts 2 A2 wE2atold A8 A7) 918ke] BVDV E2
gene® transmembrane %3 endodomaings A|AS FA }01 1029 bpE pGEM T

veoctoroﬂ SRS, 1 olF ]%i‘ﬂ}ol H 2 AEHEQ] pAcGP67B WE o Aelskltt.
o] BVDV E2 %A= BamHI 842 A8 3sle] pAcGP67B Wi

< pAcGP67B vector
(Baculovirus vector: 9.7 kb)

< BVDV E2 TCDM(1029 bp)

The plasmid containing BVDVE2
gene will be transfected with BD
baculogold linearized DNA into sf-
9 insect cells.

7% 8. BVDV E2 TCDM F+4AE BamHIC® AHglst A3 1029 bpel BVDV FdA= 3t
Q13tsict.
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Y. BVDV E2 Hﬂ%iﬂ}ﬂﬂi*iﬂ Z4
BVDV E2 327} 38 AEdHEE t&+tol transformationdte] th#¢] plasmidE &

B3l 71 plasmidE 54X transfectiond}th. ZFAEE 2 X 10 6 71E 60mmY
dishell planting 3}1 W& Baculovirus linearized DNA$®} BVDV E2 geneo| d#3
pAcGP67B plasmidE Z§stal A2olA 5&7F X & Aldeh wix =2 2FAHXEE A3}
3 transfection A solutions 7}kl @ ¥ baculovirus + pAcGP67B &39S "ojreg]
Tk 4AIZE o] Fhof] g EF A vkl A E F7ketal 5 FRF 27 TCol A wiekskl. vk

3 5AAe] 718 99} o] AXWMAAT]E JENQ I, agarose overlayE o] &3] F2Y
sholeh. 22 e Az wFEZntole|~E seedZ il BVDV FAE o] &ato] JFTA
S AAEH T 27 9eA = B vkl o] FFE gl & & il

_4

A
19 9, BVDV E2 A xgFZulole] A2 A EWHAE 3 (A) S betagalactosidase (B)

oy

BVDV E2 Az wjFZufo]| g AS 22X HEdlo] ATHAAEYS g1 5 1438}
o] BVDV type [¥} II¢] Eo]&<l BVDV aA|E o]&3sle] BVDV E2 Wiz o] wado]il=s
glstelth. 18 1094 He= A3 o] BVDV type [ ¥ 119] Ao Sol4Ql FFs &<l

T %+ gk
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Commercial BVDV Mab 1

Commercial BVDV Mab 2

BVDV hybridoma
B2010 clone

I8 10. A7 A wE BVDV type 13} 119 Eo] a2 Ms BYDV E2 A %3 H|
2ol e A

5. BVDVY] Eo] &4 Ait

7t. BVDVE] A4 4 55

BVDV genotype 1 strain, KD26—1<2 roller bottledl]l S2A171 MDBK A3l &3}
3YUt wiekstgith. #2ek BVDVE 33 54 §3lAdS Ax AxU-919 nlelgA~E 3,000
rpme A @4lske] AE R AZIE WEla, PEG 8,000 ©]&3te] sFataltt. 9418 npoly
2 A4Sl NaclZl PEG #H7Fetal 591 & 4TelA] sty FAskdth. ©Al 3,000 rpmel
A 10w3E dAske], As S #elal PBSE rfolg{ A o] 1/10% 34 ste] FA4uke ¥
AL e PBS®E FA Y 48 @dds vl 3,000 rpmellA @adste] —20Ce ®Bytst
2 W98ty Yste] Abgslglow, HE3E o wlolgla dEe 1070

{

&

Y. 23d¥ BVDV E2 AZF dilg 5=

175 cmb flask ol 2FAE AZA7]1 BVDV E2 A% wjFzulolgl A= HEslo] 5
o FF wjekst Fof FEEAT AEUe] e AxT @GS A7ifste] 3wl A o
o, Hol: H}AS wHEsE 3 AFIAS 3000go4 15F Fk Qs AE A AVE AA
39t Sodium chlorideE 0.5Me¢] HEE H7}st1, PEG(Sigma MW 8,000)9 s%7}
8%7} Hx%: Hriet NS Az dWAs HAS A8 4T ] 1047 5k FA st
93 10,000g014 30% E¢F A8 Y 1 A Hya APAES HE 9o 10%°l
sl PBSE dgatal Ao dol PBSE 4TCelA F48tth o] &€-S Balb/C wh$
AE AYeted Fdo R ARGt



t}. BVDV ¥4 Az@deg=z npoxe W
473 female BABL/c mouseZ 12ldled BVDV 4 BVDV E2 A zdwFZulold]~ =
Zolo] o ZWMEZS B3tste] 2% A0 33 Bygow AEsArh npo s nAS HE3)

7] 394 FHE AL BAow ATt wAS AFety] Aol vpg s} welE] 9
=22 #18719)519 BVDV/L 290 = MDBK AlEo] @eld niexel @38 A}
Shoith. 1% 110] vt A 2ol 5008704 e e

504 20040 5004}

¥ 11. BVDV 3 BVDV E2 Az Fd& o]gsto] e vke-22 M A7}

t}. BVDV &©o| A& &H|3}+= hybirdoma¥ Z4d

%3 BVDV& €3 BVDV E2 AxFe s 9o 7o) mouseo| Wetn 1 n}
594 H| S o] &3te] myeloma cell (sp2/0) 2} F33te] 5] BVDV &AlE AAitstlct &
20 vepdt Ay o] Agakst BVDV 5ol Aol 82 3F1, 3F3, 33H11, 35D1, 35D11,
4C11, 5B9, 5D1,5D1,5D5, 53E6, 55C2, 63B4, 64E1, 64H12, BD5, BC6, BES, BD129]
o, F 1807 BVDV type 1ol Eo]xo=w z uk$-&lqitt. 12y BVDV type 28}
Ernsell&= Wh$-3F#] ¢kokx]wt 133 9] hybridoma E2¢] WH$-&F3i T,

[ Ho

3 2. BVDVe] Ho]#el &AE Y= hybridoma ¥ 54
BVDV- A} 2= on

of
J

Clone BVDV-1 E2(FA) Erns ) B titer
2 titer

1 3 F1 ++ - + - 128 1200
2 3 F3 ++ - - - >128 3200
3 3 3H11 ++ - + - 64 6400
4 3 5D1 ++ - + - 64 1200
5 3 5D11 ++ - - - 64 200

6 4 C11 ++ - + - >256 6400
7 5 B9 ++ - + - 16 12800
8 5 D1 ++ - + - >256 12800
9 5 D5 ++ - - - 4 6400
10 5 3E6 ++ - + - 128 6400
11 5 5C2 ++ - ++ - >256 12800
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12 6 3B4 ++ - - - >128 800

13 6 4E1 ++ - + - >256 6400
14 6 4H12 + - - - 32 1200
15 BD5 ++ - + - 64 200
16 BC6 ++ - + - 64 6400
17 BES ++ - + - 64 800
18 BD12 ++ - + - 128 3200

3F3 5D1 4C11

3F1 35D11 35E6 35D1
% 12. BVDV Eo]&A & o] &3 FA test 23
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Zt. BVDV o] @28 A9 S4xA

< 18%F2 BVDV &A1& ol&sto] BVDV 5% &5 o]&sto] Western blottingsh 23}
% 1304 HiE A3 o] HolAQl wdiid S gld = Qlolth @Al A7) 55 kDa
°] E2 @ AR YERRt

E2e) digt &A1 BVDV E2 A3 wjF2ulo]leAE S{—9 Ao Az § 3
FAE Fa3 FMse W SolFd ¥ dEhdtles W Z1 sigled 13F9
hybridoma”} E2¢] 1t

€— BVDVE2 protein

%3 BVDVE BVDV E2 Az Ao st Eo]da] 213 Western blotting.

[
o
—
W

4C11 5B9 5D1

3F3
7% 14. BVDV E2 Az wlFZvie]gxe] BVDV 5ol @2 Ao nhest FEo=
SF3& Whe= WERHA 3ttt

u}l) BVDV hybridoma®oA VH % VL #3dxe] 249

BVDV hybridoma®] B ¥#2 F&2 A diolx Huygrt, o] A1k MEe AAsA
ASA o FAYAATE Adsta v ol EAYE AN FAS Yarshs
AR G719 glsta 2Rgste] wMAL WA wy @ f4° ZAS AA 94
@ & oglov, Awe W ARFOR AHgo] btk webd BYDV Hol GAZTE 13
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% 15. BVDV S°|@AE YErdl= hybridomazZ4-E VH % VL §FH825 S5 AR

l a ‘o s-:- e L] =o S0
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L B K (. - 1] ' F " L

220 2EQ 290 zao z90 o
sadammaFunnsaces Posapslamrelosavlosss Frmas Poasonassolsnsal
B s TTCCTRCAARATRACCAG T CTAARGT CTEARGACACREC CATRTATTACTRTRCAAGA TAC
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BLO xzo 33

linker

.l ] ] [ ' -l < [ I 1
BEVD  mak CECCISCTITTGCTTAC Fol RERECCAAGEGACCACRETCACCRTOY

=
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- T oy gL 8 i I 1 el o S| R Rown mell
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L T Z 1 W E E E I
Lot o0 &0 700 =10 LT3

(] [ p-- I e L eaf s i i 8= (]
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1% 16. BVDV Eo9] dAlE AYAFEtE hybirdomaolA] &eld S| A 42 97149 9
linkerg &3l VHS} VLo A& 944

6. S AHg ZQ obuh YEAF EAEEH Bt

7t op7kvbdl AMA S 5454
Sl 570 AESHAAA Al £ 3] T oMY A skl glch. obzbubd] Al
< T Pl A S4S vEoR FASSle RAdEsE 54 gow

A AR T opzbubd] AMAFE F7HE dert o webA 5719 opzbubd] WAlS o
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2310y VeroA|3Eo] MAlS HEste] CPE, 833, RT-PCR 71, @ N fH#F2] 4714

Aas Felsslek

WA el 5 lH Zd-g-3kE WMAS Vero AlEel HFstr 74 <k CO2 k7] H
3t CPEE #<lstsla, CPEZF #HEHE well> 80%2 W oldlECR wAstal of7bniy]
59°] monoclonal antibodyE ©]&3le] FFFANES AASIATh 25 174 He= Ay o]
570 A Zz3] Aol A ABARSE ofzkubd] AMAIL Vero Al EoA CPES YERW O, FA testol
ME FFs El & QsTh

A B C D E
A B C D B

719 17. Akabane live vaccine has been produced by 5 Korean biological companies.

Monoclonal antibody against Akabane virus was made by QIA.

L. opztubd] AWAF9 E2Y

of7hatd] WA ] wlo]el A #HARE RNA F% ZE (Qiagen) & o] &3t AxALe] A
Alell et FE3h FEE RNAE 75 50 ulel &&3H3ith. RT-PCR& 3% 3¢ et
W 23 o] AKADIF, AKADIR, AKAD2F, AKAD2RS 5o| Zglo]WE o]gslo] N
genes TE8IATHGAL 2). RT-PCR2 WHE2 RNA 2ul, 7} primer 1 ul 5X buffer 10 ul,
dNTP 2 ul, exzyme mix 2 ul, 5 32 ulE &3stal, 42TCoA 303t cDNAE ¥H51l
71 o]%& 35 cycle( 95T 45%, 55T 45%, 72C 18)¥ wx9 1 cycle 72C 58S 3
3ttt PCR  AHE2 1.8% agaroseolA 7] dEste] &lsidltt. ® = PCR AHES gel
extractions AAISFS] 1L, pGEMT easy vectorel S24 3th Z2tAv|= DNA: A+
ol FAeta Axe EekAv|EE EcoR 1 649 HE sl Flsilvr. ZAs Zeka
n=9o] A7V LLE MJ research PTC—225 Peltier Thermal Cycler$} ABI PRISM
BigDye Terminator Cycle Sequencing kitE ©]&3Fo] A3t @744 SP6, T7
primer+ ©|&3lo] TR FEFe] DNA 7| Es Fleainh
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¥ 3. List of the oligonucleotide primers used for RT—PCR of the Akabane vaccine

Primer Nucleotide RNA Size of
designate Oligonucleotide sequence(5'-3") .. )
q position segment amplicon
AKADIF CACAACCAAGTGTCGATCTTA 209-226%*

S 354 bp
AKADIR TGAAGTTGACATCCATTCCATC 526-539
AKAD2F ATGGCAAATCAATTCATTTTC 34-54

S 702 bp
AKAD2R TTAGATCTGGATACCAAA 735-718

o}, ofrtuhd] Y AIFe T°r AR 24

ol7hatd] wpelei Aol N F-3dxke] ZA#AE 4317 $1381 GenBank database®Z 58 ¢
2 A3 5709 Ag3stE WAl dojx 702 bpd AVIHES o] €3] Clustal W25 53
Bl w3t T Genetic distancet Kimura—2 corrdction parameter®] <& A=A,
phylogenic treex neighbor—joining WH o2 FASIA T 19 1894 H+= A3 To] 5%
o] opzputd] AuAlE 278 X -§ primerolA HolAow FEE1, =Y o3t

r_{

702 bp

19 18. Amplification of Akabane virus N gene by the RT—PCR method using the
Akabane virus—specific primers. M: 1Kb DNA ladder, lane 1—5: Akabane live vaccine
A to E, lane 6: KV0O505 strain, lane 7: Negative.

2249 8 obbuhil N §47 702 bp2 obul iAo ® Aeishe] Qlojzl ofr]wit A<
e A3k 19 199 LERE 25 2ol company B © 1719 opeliatel i) et
o ThE aEAE FAF F4
C ob AMATE FAR FFE AES AL Aow FANA,

ftlo

S
¥ 3 Mo
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1% 19. Multiple sequence alignment of the deduced amino acids of nucleoprotein
among five commercial Akabane vaccine strains. The amino acids that are identical
to company A are indicated by dots, while different one is indicated by abbreviated
letter. *: Numbers indicate the amino acid sequence of nucleoprotein gene of

Akabane virus strain.

t}, o}7tubd] AWMAIF2] S FHAXE vfg 2 Z 3 phylogenetic tree

GenbankZF-E ozl 417]2] of7bubd]l F2dxkel 5719 wWalefa] Aojxl A7) A
O F v ¢ Ay a9 20004 Be A o] 5719 wWAls|Afabo] o] Abside
A 100%7HA] VbRt ow, 1993d el #e]sh 93FMX #e]F9] e E 99%E 4EPLH
3 ok gty dod® olu Ao vl nucleotide P71 G vz A2 99.9% o) A
100%7FA YEbgth. 283l op7bubd] WA SFEs A& 8 gE v 2 By %Xﬁ}ﬂr
o] AHAE HuFPS o 97.3% 5 H 99.7%77}749] &Ed= HE e, group Ic® 275
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05 g KM-8801 JFPN ‘\
MZ-13E0T PN
HSB-3P01 JPN
KSB-35C01 JPN
OMN-SBOT PN
KM-EB01 JPFN
MZ-BC01 IPN
MZ-A0C0T PN
KSB-12C01 JPN
OMN-EF01 JPN
HSB-33C01 JPN S
OMN-BEB01 JPN :>‘ C'IO'JP Ia
MEZ-8C00 JPMN
MZ-SCO0 JP N
KSB-8C00 JPN
MZ-BCOT JPN

HKSB-WP/06 JPM
KSB-2E03 JPN
a9 KSB-2P03 JPN
s KSB-3F03 JPN
KSB-SE03 JPMN
HSE-SP03 JFM e

CSY-TT TAl s
= MT-14 TAl Gr oup ib
= ON-1Pas JPN

ar | OM-2PO8 APMN

ME-2CI8 JPN
KT 1S06 JPMN

YE-ZESB JPMN

I ca-1Fes JPMN
YG-AP9E JPMN
MIZ-ACRE JPN

e MNS.AEDE JPN

AT KOR

BIFMX KOR

B3 || CompanyD

| coampanwa

- Companys

- CompanyB

- Company

55

L Grouplc

-9 KOR
a6 | KVOS0S KOR = F ; -
ISR-01 1SR it GIOUP II

— Ban3Is AUS } Gl’DUp m

100 & RY948 AUS
PAPADE FIEMN Gi‘oup v

0. 05

1% 20. Phylogenetic tree based on the complete N genes (702 bp) of Akabane
virus vaccine strains. Bootstrap values above 50 are shown. The abbreviations of
countries are as follows: AUS, Australia; ISR, Israel; JPN, Japan; KEN, Kenya; KOR,
Korea; TAI, Thailand.

2}, vl 2oA olzbuld] MAle] kA AlY

457 whg-2olA opzbubd] Al WAAE dolry] $3te] 10°°TCIDso/mle] ol
GAE 10408 34] B3 el AFHATE TH 21904 8 A3t ol AT vk
= B9 MEE o

= 159 B BRI BHoR A oAt ofd Tl
B A kskth HUl®E HES v Ae JF ¥ 79 AL il% | stz 79 o]
Foll= vAl Frkstlon, 1 olF oWl JdATAE UEREA] gkt o] AL opzbubyd] w4l
o] b8ttt s YFohe Zlolth. 18] KV05050 strain’e H]%?Ifl A3E Yl
=4=TaceineIP 6.0 =M=V accinelP 50 =&=Vaccine [ 6.0 —SERRRIELS SEERVIN NG ST s
SR o e ——KV0505IC 7.0 =+=KV0305 IC 6.0 ==KV0305IC 5.0
== Control -
120
170 H—
160 & *
=150 —
'?140 / /' et
£ 130 L
3120 AN ~ —
m e \\
10
100
90 : ; : . .
i 3 7 10 14 17
Pastimculuthnday Postinoculation day

2% 21) Change of body weight in mice. The mice inoculated with AKAV vaccine
and KVO0505 strain via intraperitoneal route did not show loss of weight, but via
intracranial route decrease at 7 days post—inoculation.
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7. Y GEXAQ9 ol7tubd] W {3BLE vlolg Ao dg A7 FAF

7l & 8HY £ 9 FIAE

2010 G e ofrtutugo] FukbA oz WSttt ofztulug o] WA 21d 0]
A & FAAgH g8 3AG(EFH, IF, P el 42 1,743F9 HE vFo® ot
el digh 9382 A AAsGlth FdAdeA 1,012, dF 237F, W&
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8. T &AM AF & FHRJAEFAR 58 AEF <
7} 7‘1?1-94 T4

A el ZFel A} 582 Siminal virus—52 &4# & Q2H, paramyxovirus ol 3FH,
negative RNA #H}©] 1&5 °F 15,00071¢] siato =z FAEo o wpolH A FHAE 3
—NP-P-M~-F-HN-L-5" &M 2 #ojglon], 19561 dgoldEzlhd Hxz FH3)
o PIV=5i= 21737 Zskdelddn s5717 Ax zsdor deA glon, 357 A&,
29, 249 HAE5S T3l AF 1 A3t o] FojAm, S FAHEA] e, 4,
RS AE5AE o 71-old Aol g8 el AAELAE 4

el A
U AlRE 7R ERAGCNA FAr] 2 29 HFEA ol

L. wpolg| A8 £

5327 ¥HzAE 10% %xﬂ@igi = 3000 rpmelA] 1087 P 1 AEAS
MDBK A7} 1] 5 o] &= 96 well microplatee] 100 ul & HAFskt. 79 &< CO
v ek 7)o A wjekal i 23k 7411416‘}2%4. AFEE HiA|E= @ —MEM (Gibco BRL, USA) ¥ 10%
Hlsstd A9 S H7Fsklvh 5327 2AAE FollA zal 2504 Hi A3 o] 47)9)
Alzol AERGEHRE doFh 4709 AlsoA AZAAE}E Uepl AN 572 E 2
Ne] &7 el A AFSSE AollA] FIE ST

]

18 25. MDBK Al Zeo|A CPEES YEeh & parainfluenza virus 85

o 2ed wolelnig BFERE 24

AERGGIE HEbd vfo]AE E‘rAl MDBKol| AZEala 424 o] A=olS ulgth PBS
2 23] AlFsta 2 9ol 7Y I+ 0.6%E5 &/3 PBSE H7bska m b Ft Aol A
wjeFatelet. wiek ¥ PBSE 23] Al o} drid o B A3 I1 26004 e A3 2
ol ZIY= d7} vero Al FWCl F&38he SAS dsiith #4004 B AT Zo] &

SHeIEFAL 59 wlold At HATE Y & S Aow dEwor, A7 $4x
AL 4CeNM 0.6%° HATFE A pHY 7.08 AHgSHE Zo] MY e ATSANE
LFER e,
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I8 26, AEoA Zolstal Q= bPIVHSE 71UE 37 FEE o] 9= ARA

3 4. HA titer of the isolate according to erythrocytes of animal species

Species of  animals HA titer* Condition

TORE o4 at 4C or 22C

Guinea pig 128 .

Chicken 512 0.6% of red  blood cells
Goose 128 in PBS(pH 7.0)

Pig 64

* The HA titer was expressed as the reciprocal of the highest virus dilution showing
complete hemagglutination with erythrocytes.

2 A& 31"’4’?1%-?“‘{111]' 539 FAA FTF ¢ Zda#A g2l

& RNA % ZlE(Qiagen) & ol&3to] A=k A Aof et
% }Oﬂ‘jr ¥ RNAE 5575 50 uld] €%3Ftt. RT-PCR<> Fusion gene®] tfs 3
50| iﬂ}owé— o] g3to] F gened TEHSIAUTH(AE 5). RT-PCR2 WHg> RNA 2 ul,
primer 1 ul 5X buffer 10 ul, dNTP 2 ul, exzyme mix 2 ul, & 32 ulE =33}
, 42T A 30%7F ¢cDNAE TH=11 71 o]% 34 cycle (95T 30%, 52T 30%, 72T 45
) uEAE 1 cycle 72C 5% 333 th PCR AHE2 1.8% agaroseoﬂfﬂ A7 953t
o] I3ttt 27012 PCR AFES gel extractions 2 A8 1L, pGEMT easy vectorol] &
229 itk EeAv|E DNAE tidtols S48t Az Z8kAv| = EcoR 1 549
A s Fa gttt AAE Zav|=o] F7)Ee MJ research PTC—225 Peltier
Thermal Cycler®} ABI PRISM BigDye Terminator Cycle Sequencing kitE ©¢]&3slo] &
At 971492 SP6, T7 primers ©]&3sto] F3eAal 43S DNA 7 |Mds &
Ak T

1o

PN' RIS ofN A

3% 5. Oligonucleotide primers used for RT—PCR against F gene of parainfluenza virus

Targe Size of

Primer name Oligonucleotides  sequence(5’-3") .

t gene amplicon(bp)
PIV5F1(1-24)* ACC TGG AAT CAC CAG CTT GAT TTA T Fusion 310
PIV5R1(786-810) TTT CGA CCA CAG TCG GCA AGG TAC T
PIV5F2(631-655) CAG CAA TTA CAG CAG CCA ATT GTA A Fusion 630
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PIV5R2(1231-126
TGC ACT TGC ATA ACA TCG ACC TGC A

0)
PIV5HEF3(1232-125
AAA TTG CAG GTC GAT GTT ATG CAA G
6) Fusion 594
PIV5R3(1801-182
5) CGA GAC GGT TCT TTC AAT ACT AGT T

*Numbers in parenthesis indicate the nucleotide sequence of canine parainfluenza
virus, FA strain (Genbank accession number: EF487542)

Bl 4E0] npoly] A T-PCR& 3 A3
9 2704 yERd A3 o] Fogened §AAE 7zt SEE 4 gl9i)h

Che34 M Che34 Che39 Che39

0d 27, 3%9) Fo| Eefo|E o] gate] RelFo F 4404 ST AR

2o & FeAETAR 5 volds P fA4E 1656 bpel e @714z P o
dsien, o 2AdAE g S A% 19 28 Wi A3t gl A HehAE AR vl
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KNU-11/porcine
QIA-B1201/bovine
QIA-B1204/bovine

FC/canine

B2

a1 FA/canine

SER/porcine
AY491509/canine
CPI+/canine

gg | KO2253/simian
93 4' W3A/simian
L——— WR/simian
94 MIL/human
DEN/human

LN/human
74— MEL/human

75

100

100

1168-1/canine
| 78524/canine
1001 Hz2/canine

08-1990/canine
1ol p277/canine

0.005
19 28. Phylogenetic analysis based on the complete F gene nucleotide sequences of

the isolates and other sequences of PIV5s obtained from GenBank database.

ol 22 3ol et Az dwFAR

B F= MDBKAIFEOA S48 3 24000rpmol A 4A7F £k 2L4A38l0] dolx A8
A¥ AXEE negative @A & A} dAnjF oz el
| envelope”t Q&= wHiol¥ A8 FEH 9} RNAC] ZIAMEC] gl HiolY
Atk vlol# A9 A7l 80 — 150 nmo vhFdt S e
b ol & gl Z 24 539 nloly A 2/]F = AEWA AT, RT-PCR, 87324,
AR n A& ol g3t T

e
[

¢

-

2% 29, ARGl % & sepIZ TR vholex A el @ gFE FA oo
FA test

) 5% h2oli 1§ Ay
& I ERAA 57 FeF0 HAHS Helstslglstel 559 ICR Bh9AT 3R U
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=D ==]1_ =—p=ontrol

25

2
-]

-2
[N}

_//

-2
—t
|

Body weight (g)
]
LA

1

i
-~

0 3 & 9 12 15

Diays after moculation

19 30. Change of body weight in mice inoculated with the bPIV5, QIA-B1201
strain via the intraperitoneal, or intracranial route. They did not show any weight
loss for 15 days.
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=) ri

ot

545
462 “'“.I :
= d o
£ 40.0 8 333 32.5 |-
£ 300 A
20.0 ;
12.0
E B . | | . ‘ . 5

Namwon Haman Woljin  Milyang Chilback Yongin Hwasung Total
Regions

%" 31 & Tl g & seplEFAA 5o e FEE B WYY s &

of. & TERJAEFAA 55 utolg A @§ RT-PCR primer 24
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A 58 wlolglag] AW lete] F Aol Soldow WgdEs ¥
A3} o] 3%9] Lelolw] AEZ ettt 13 2elA ¥ 3
T 53 vhol# o] Tlskel WAL, Solx @ oo AR tste] Zetolr AEZ g3
]

3 6. Oligonucleotide primers used for the detection of parainfluenza virus 5 with

RT—-PCR
) ) . . Target ]
Designation Oligonucleotide (5'-3") Size
Gene

bPIVF1 GGCAGGAGCAGGCAGCCTTG F 213 bp(42-61)
bPIVR1 CTCACCGATCGGCTGTAGGAG F 213 bp(255-235)
bPIVF2 CGG,AGG,AGACGCCGGTTTGC F 402 bp(291-311)
bPIVR2 GGTACTCCCCAGTAGGATCC F 402 bp(693-674)
bPIVE3 CCTTCTCTCCAGTGGTTGGG F 299 bp(106p-1089)
bPIVR3 CACCGCAGCTAGATTCTGGG F 299bp (1368-1359)

23} ho] el Z Tl A} 580 tfdt F2R2, F3R39 Zalojmof th3dl SolxE 5hel&lr]9)
& olzbuld], ololx, F3HE, BVDVY H[FHAE FEH5H
RT-PCRS 3%t 43} 4 A ZFdA}F 53 o7 Sol&Ql {29

4 FES B 4
919t} o] F3R3 Zeto| g o] gate] & werlZRala 52 o] &ato] Aukahi= o] b

BEREE

Primer—->=Pl 5R1,F1 Primer—=P| 5R2,F2 Primer-—=Pl 5R3,F3

O™ 32, 3% A& ERIEFAA 5% whol# o the Wit AlE
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primer->PI SDR2+R 2
1.Akibane 2 M4m0 3BEF AEVDV SChum GIBR 7P5 8 regatve

primer—sP| SR3+FT

19 33.2F°] 4 dEIESFAA 59 HpolH Ao ik 5ok Al

9. NEH A ol7upy] A &3

m&
(o
e
"
gk
o
&
>
L
)
T

7b AZzE & GM-CSF9 @4

Granulocyte/macrophage colony stimulating factor (GM—CSF) = A<l g4 2R A
zo Rl =R BAP u}uﬂ@o]u} o] GMCSF+= #¥ 7, tA 75 A=3dtl =IFAXE
2R A8F, 397 59 AT F5F 7ML F o] GMCSFE dutE #4387
el F5HO AtelEFRRIY] HulE HAAACE mEbd Ml o FHUER AL A8 Folw,
Fol we} 7] _}017} AA o] @A F ol or A4S Yetdth wetA 2t FF
of wel GMCSF] FAAE o] &shi= Zlo] vigtAsiry. 19 34 R A3 o] 7+ 5
el GM—-CSF #3d#e] AsAds &l & 43 £9 GMCSF @d2 sx), &, 79}
73,69,71%2 4E8E YUERURITE webs & WAl o FRER AME-E GMCSF F4dxHE
Hlslo] 2 E2Ydsta Zﬂi?} i Zufol Y AE AAdstauxt et 19 3504 B A 2
o] 5olARl FAAE st FEYet] AxWdERE UEldle AxdulolelAs A4
st o] & X—gals FH7bsh of7tm= A wix|oA F2Y sto] AFAES Yehd= Axd vlo]
sy

(

o 4
2, o

7] oAl F29 33

bovine qucat | wulqnilllgtovestsapeeppntatpugivdaikeals]inhssdrdavmnde-emaek fdsqeptolytelynglygsleslugs tamarhyekheppryetacotytis mtkedlke 161 pedew-epagk®-------
suinequest, s 1 welgnllllgtevesisapteppspviapughvdaikeal slinmandtasvane tviwycentdpyeptovateinl kol rosleelheplel | akhyeghep  teetacetqsit ks fhds bk ELErapfdew-ppvika-------
hotse qesf, | wlmllllgtevysapepteopspverpughvdaikealslimssdtaninnetvevsetidaeel tolqtelhlvkqulrgslikleplanashykahoppeletacaqui tiks EREnlRdE e dptdomprskagl par s
caninsquest, | welnliflgtevesisepteeptlvicpsqhvdaigealsl innandveamnk avkvwssvidpegpteletelolykeglagsleslimpl tananhyk chepptpespcatyuintks thentkdf L bnaptdew-kpvik®-------

a9 34, &, HA, 283 e GMCSF F3#ke] s 2kl

- < pBlueBac4.5 His vector

< Bovine GM-CSF gene (432 bp)

1% 35. & GM—CSF A %3 wjFzZvtole) A AZyAday 2 F243

olggt A GM-CSF SHAE wasts Ax3 wjFzulolg 2] fiste] §igwzoe] 6



histidineo] dg¥ o] Q7] wWel 6 histidinedl Wt So] FAE o] &ste] YAARE I7
(e}

& 5 gl

369 ol AL, FolHQl Fge el

=

19 36. & GM-CSF A z3t H|FZnfo]z A9 el d
western blotting

T3k Western blotting 7] ©]€3te] & GMCSF #3AE Wast= A X3 sl F Zalo]
A0 do] 27 kDa ¥ EQlstsitt di e Sl Ay sHfEe &S &<
ST ol E Foho] Feld AT HF=Zdlo|H As ofybuby| WAl &

A& 918ke] Ful sk,

. obzbulu] wlolei A0 FQ vl Wy

of7butd] mpolef A= 3709 HH S RNAE st HiolelAZ M RNA #4827 719
=2y ZENAE gssisitt. o] S E @A E vrole Ao Fahel MEe] R Fod o
& st Fow dEA Sk wEbx O™ 3704 R 741/} 710] o] 27 T AL] o
5 38 A7|E o] @A S ddske dEks }EJ 9 FAAE S &

FJsto] wjFEntolel A W o ASlskith. 28al ¥ Vﬂ HE A3 o] AKAM3Y]
2 2}+= pFastBacHT B vectorel]l 4%]3led ai”?‘f}oﬂﬂr AKAM29] FHd A= 25 A X

transfectiondlo] A ZzEnlolHAE 235G e 2 ¥ wlolg A= agaroseolA] BHA] 24
st ZZ 9ok o] A 23 woly A9 seke 10°9TCID50/ml ©]7do] )

maT eI AR AR T <3 r> €S EaE>
AFEARAZ — T 3 S a b Backbonmne: pWL 1393
AN — T S SOk Emn=wrme | BamiHT & Fcolld

29 37. opzbukdl mtelel s M gened] FHA $F W F=Y

dulge] ghel e opzbuhy] wpolzjzo] ik So] FAE ogate] gelatdith. 1% 36004
K= Z3 o] opzbuby| vlolgj A M FHAE SHisls WFE R vlolgAE ZA s} E o)
ARl BEE #Ed = AdH
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BamHI/Xhol

3kb
2kb

< pGemTeasy (3Kb)
<— Akabane M(1.56Kb)

1kb

1

BamH1 Gene Xho'{

| pFastBac HTB I

19 38. op7puid] miolEH A~ M gene? pFastBacHElo] 24 W opypuiy] M w2 vy
st vfo] e~

o #3E HlolE A8 N DPH”’QE] |

2 frAd vpoly 9] N f2k 1296 bpell tieh fFHAE S3sta wldzutelg] s EdlA
¥ WEQl pFastBacol Adstar FAEZQL Sf—9 A|3Eef transfectiondte] )z o] e of
5 Qe 19 3994 He A3 o] SolFQl s ‘4EM1MJ_, Western
blotting I %= °F 54 kDa® ©uidg 2HQlg o= QIith o] dids At FAE 574
71918 AdHs FHek=d f&stel oA o] dide Fsheo] gly] wiize] WAl
of F7tetol . ot 2 Ewol WA ¢hof FFo Adgow Agd dert

29 39, FrAY Hpelg s N £4%

2t op7hhd]l 9§33 wlolg A9 FH|

2005l & oA FE st opzputdute] ¢ A~ (KV0505 strain) & Xl om, vlo]
#22 548 RT-PCRZ <2l & A7 O}W}HMMo} B FAA clster I 02 ERIEGle
H, Vero AlXZeA S48t wlolgashadS gelst A¥ 10°° TCID50/mlZ WERRtth. o}7k
v E&3mAs Aaksl7] 9= 10 0 TCID50/mlIo)d YERfokalr] wjiof BHK21A)
Fo|A 6t Ahste] wpolg A FAE Feld A¥ 1070 TCIDso/ml oS YERSITE o}
7hapd] wlole gl wixZRAZ F A npo]# A (DS11 strain) o] S gl ¢ Az 10*°
TCIDso/ml2 et 6] Altiate] 1070 TCIDso/ml ©o1/d 22 FA skt weba] ofzbub) g}
a8 wloly = BHK21 AlzelA] 60 o] Adiste] F2438k= Aol utgazspgict. =uell
M a2 AR do7]E ofe] dlAl FollA oprbubdlgl o] 2010 1007 o)
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= WA HTE olzbuldg S8l thate] A

ol olzbnidlYy wHS o t

lo] dasity, A AHEFQA AR of7tubd] Al {F3d Ao r 7pzp
E7 M= 13 F TR/ é“jé% |3k Zo] upgzsitt, wpeba ofrhut

Y] upold % o wlolyAES FH|Ea BF3} A2 BEIZ o] g3dle] E&3letqit}. oFd

Ez= A op7buty] wlEZHlo|AE ARESIILA}F SFGlov BHFFo] HA] Grop ulAlg]

A ES Aeshe wAE 4o F Stk wEbA  Seppic AbelA AlF s A8 olFRE

IMS1313VGE o] &3] o7t Fad E&3t APuals A«skalnt,

o

]_
]_

H ]
9

-

=T .17

D32 2

1~E°"$£[‘>’§=

oz £ 1
O
ol

>
)

=

=

T
=3
LN

i}

mAkabane mBEF

TCID50/ml
[T T - )

IB 6P

19 40. of7puRd] wlol# A (KV0505 strain) 8] CPESF BHK21 celldld E4&

of7bad] 4 FaAG 53t 3 AFWMAlE vheAast YT Z5HE ik olwf A A
ARG FQl opzbukd] AWML 3 WAL, opztud], YD W oW ER FlaB (W] H 2
flageling thg=tolr AR @¥ds 200 ug/mlE F7bH  F7kskal Seppic AR
IMS1313VGE 30%% 3] Ag@maS Azsgnl v~ 554 570702 8]l 0.2
ml A ZF HFekal 25% 22k HFekal 255 APt NUT S 474 5T OR
Hlaka 0.5 ml ¥ 25 HEsha, 25756 23 JFstaL, 275 st AAs k-

2 7y el tiste] ofzbubd] wpoly A 9l {A Y wlole el sk FIAHS HAEH]
FAIZVE S8kt 7 416 B A3 Zo] opzpubd] AuwAlS HEFS whg-olA obrt
vk wlol# A2 A 7= log?2 6.7, %%ﬁ}‘ﬂi NS HAESE pS-AE= log2 7.8 AMA HE
k-2 ®Boh A UERsTE 28y FlaBE F71sE WAle log2 3.58 YWERo] FlaB7} 23]
7 ?i@%‘w*" AT obzbukd] AWAES S 7Y T oA log 8.6°0.% UEREOH, o}
bk A d EFEEIAle JF 7Y A= log 10.25 YERWSGIA, FlaBE F713t
WMAS AEE /UFY AR v Aol - E log2 7.09 FAIME YERQIT. 22
2oy a3 WAlS AEst vk 9 7|y e A opztubd] biolyAe] Al HEH
Al ekskrh G AWMAS HES vk e] FATFE log2 45 YER oW, o7 f3 4

% I e

=283t MAS HAE5e vpeAE log2 b. 3E FlaBE A7}sle] HF3t vp9-2~= log2 55 YE
uislth fd AwaAls JAEek 71UgS log2 9.755 WERS AL, o7kl F3d %%@}
SmAls AFe 7IYUI2 log2 115 UrEM 1, FlaBE H7Fst #als AE5s 71y3

log2 10.58 YeERHo] vhe-2Rt= 7|yl op7puidl 8l 3 <d wpolef o] that A P
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BAKAVIMou) mAKAV(GP) B BEFV(Mou) mBEFV(GP)

e
=

—
o

—
=

=5}

SN titer(log2)

o

SN titer(log2)

AKA live BEF live AKA+BEF  AK+BE+FlaB Con AKA live BEF live AKA+BEF AK+BE+FlaB Con

" 41, vhe-2 gl 7jyge] opzirbdl Bl fald @t HE § A wke

ob7bubdl Bl < %%@M‘ﬁ% 29k el 3 mlE AET F 25 vAl ARFsL 2
FHo Adsto] FAZLE ST 18 42004 BE A3 o] opzpuh] 9 FAL B &
A& %ﬁ&?‘& 2zl A OPW}H}HH FAZb= 14 AF 25 Foll log2 552 YERRCOH, 2
A A 27Tl log2 7.58 YERIT HAelM opziubdl ] A7k 13k HF 25 Fel
log2 4% UrEW o, 22k AF 25F0l log2 6°% FFstdith. op7bahdl 9 F3E =43}
MAE AT 2ollM FAD npolef el thish FA7k= 12k AF 2FFl log2 65 HE
AaL, 22k AF 27 ol log2 8.5% AAsslth. o7hi] ¥ 32 =dsuis HFe
HA A= 12 HF 2550l log2 4.601%0H, 23HF 2FF o= log2 7.322 453}
Ak Aoz ZjyZel A opzbub] 9l A FAVF AP w2 dsdsisr oA AT
of Wjsto] MAle] HFgFo] W] Wro AANY. vhe-28 V|UFeM = FALA] A
7b obbvid] ARG A vEbsih 2y, 29k iAol = obzkuidl el & Al7E T"r%é
ARG =7 sk op7had| gk F384 9 HH-FE0] &o7] witel oprtuh] #F3L
Gl s 22 HFE 2olA log2 7.0 oldE HERH] ¢ WAAdE =Sk

WAKAV(cattle) EAKAV(zow) B EBEFV(cattle) MBEFV(sow)
10 10
o 8 a a
g Se
a 2 % 2
0 o 4
t] 2 4 0 2 4
Weaks Weeks

T3 42, vhe2 B U] obzbuhd] B FEY RRIMA BE T A ug

10. &9 ARA A3 X FAZ Ribavirin
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7}. Ribavirino|ti3$t A= A8 WY 9 A ESA H7)

ofo|mufolgf A, of7kuby] vlolg A, A {3 G wlolE A A wlolH AN AAEHlO|H A F
Zbowpolel A A9 A& v s o]y At el EF Aol Y A AolA] ARAGAETS
Aoy A AFFeA Ast AAA S-S Aol o]t nlolgi A ] st oS A

st7] flate] MAlo]l £ AIAE YEHA R ETsta vpole A Ao FAlsH| 9 g &t
olglAA AL  AFgo] Q¥ 2t} Ribavirin @ (1-b—D—  ribofuranosyl—1, 2
,/4—triazole—3— carboxamide) < FH st N[ EAZ ufo]H A A2 o] F= 1 o,
Abgroll A vhekst Feje] X EAE ARG H I Qlth ofg] Fo] uolg o) tha] Fnfoly s AE
o] F&EWI Qlth. Ribavirine ARl vlolf A FAAAARZ LA UAFAE thE =9
aiol e Ao theto] FAAAAR 2 delA A vt wEbq 49 /\‘j"*;‘]% do7]+=
stk wpolg Ao thgk Ribavirin® wiold A JAlsS Rlstuxt AEAY AFS A

| Aol AR&H ofolimntol A, opzpuid] wpolel A A Fa A HiolY X, %7& upol e A,
v 7| #antol e A5 vero AlFEoA Alalgiom, & wpolef AdApEutol e A9} ol EF

 MDBK HMXE ALY 963 ZHolEd 2zt MXE Fv|sta diek a9
ribavirin®] %% 0, 25, 50, 100, 200, 400 and 800 uM® X743}t rivabirin®] =
A= wiH|ef] Z}zpe] wpol AE EFStal 370A 1AIZE &b wiekst & Alsze] THAAIA
O EFUolEx 4 & CO2uiFr]el ket mid AERAdadE gl 2479
Hhol e A= Al LA g9 wel vpo] Y AgES glsklt

OH i

g

. mlo

[o

=

Y. Ribavirind i3t A= a3 A3
a7 4204 HE A Fo] BE FHY vtold A ribaviring sXel ol wlolE A F
A9Ass 49 —’F ATt Ribavirin® 800 uMe] FXelA] o}7kntd] g} jJrﬁ‘ro %—?‘?ﬂ A=
As T2 ekA] EeF3Ath. Ribavirin 800 uMe] FEelA ofoli, ofrpuiy], o, 1
BVDV, H]7]#<4d, e EFA) vfo]ejae] wpolex sheFe 10%°, 0, 10, 102 10%°,
10%°, and 0 TCID/0.1mlgit}t. 18]35 Vero A|3EE ribavirinol] S4S el ¢kgkAw
MDBK Al¥= W2 sEAME 545 Yehdolth A28 02 7 79 4 wpolgAs
3] ribavirin® wRolE A AAlTS Flet A iR vo]groA FAAA TS e
T Ak kA ribavirine] ARA AWS do7]= A& ovlolg s IH O A RA &

g7Vsatele A,

— e

5k

R

[CTR s

Lire COCIDEa)

AR AN Litre CUCTDsg)
S

M
T —
Fi e | FE &

Ifack 26u Bl 10U 200ui Lt 800kt Motk 2t Eubd 100l 2000 400 BC0uM
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A2E. AFATrE A3

AT 72 AHac

o

1. 4548 29 284 AW A o]

BVDV?] Z$- 20099 3057, 20104 3074, 2011d 2897, 2012\ 1514, 2013
2457 0% gelEglen, 20099, 2010 30074 o4 @gso] ) Zed BVDV7E
TAE I glo] weldiAe] deste & e wpolel A AFe] AKA 0w Frhshal I3

ot

2. BVDV £&3} WlAloA YA &3

BVDV E&3} WAlS sodium citrate® #2lshH BVDV d9S F&8 4 glon, 7
%ﬂx}% 24935t A7IMEE F45kE 7IHE ﬁ’ﬂ% 5o HEA d1 IFAdS I
8t WO R FTESES Hrbeked 83t WS g Aol

3. = oF¢9] BVDVY g

A& FA-ANA 779 BVDVE 835191, w279 E gene 413t A3} genotype
107 gRlstglom, MDBK AlZojA /‘ﬂ}lb’\éiﬂr% el er, 1% 555 KVCCe
71g-3stai

4. BVDV E2 Ax3 WE=E Hiolg A9 A4

BVDV E2° TCDM ¥E& Z2Y3le] E2 #-3xE dwdss= Axe wF2 npolg~
= DA o] AxF Hpolg] A= BVDV type 1, 29 Ao Sojx oz wh$-alo]
Mab ZHJAl o s ARgetgitt BVDV E2 A3 wiEZvtolei A vheke] A x3 &
NS Agaksk = gt
5. BVDVY Eo] x A

BVDV 5o] @A AE fste] BVDVHboleIAE F24] W 53}
E2 Axg dWAdS F718 vpf-Ao wWdste] BVDVel thsh & 18% *24*&—8}913}. 18
2 BVDV 5ol&A FeolA BVDV type 1o 5ol# <l &35 Yepdigler, 1352 &
o]H g Enl= E20 H&gé}oﬂu} 24 BVDV Ernsell thafi A+ ¥h3-sh#] &3ttt BVDV
5o FAE kst stolBEmntel A A8 s 229 sta VI 2 VH fA%

g st

32

)

ﬂloii]

ofX

6. Tl A4 FQ obri] AMAFY EAYS A B}
SlelA] AHg FQ 539 obbuhil AMAle] diste] AEA FA%H FAT AW
A3} 57) B4 BE FQE fAAE Sl Hglon, sherdA kdsigic

7. 37U FEAGAA op7bukd] 2 /D wpojg kel tid FATE A
20109 deAA S SHo% opzinid] B #f3A wpol#|Avh feste] 3wo] A
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2013 &4 g5 WFS L3Sk A Ax A2 1743F tidl &A7F HAME s
A ol7hdlE 59.8%9 FAES FHAL 1.2%9 FAES Ve WA Fo] Hod)

Aoz salw gl

e
A5} ) s EEautole A fAHE EAS BTt oWl Held defEs
A 58 nolelar zoAE N Az #QlHt & AT 530 o
3 gt 22 s A% 7% 7505 el B 32.5%9 IS

et
webd & seIEEAR 53 vhole Ae] diske] A
] 3

Ao, 5o, WL, ofglA]

& RT-PCR Zgto|mE 243}
zefolw 5 Adwshl.

0. NFH oprpuhil U 4AY T B3} WA A

obzbuhil WMAY AE fate] WA AFWER AT & GMCSFAAAE F3
no2Rdstd §A4 Azd WEvlelelag FysRom, 27kDag] W
gtk ob7bubd] whol 2o Fe} wpoleis Fel EECIETERS:
Asp19Ite] 3 RROE Lol RAAE FHsm FRste] AKAM2 B
A Az Ezeeleag A4S Teit Azd WEzvlelese] aua gl
Sl SHe) 9T o W okel §8% N geneel tiekel FAK Az Wzl
12 AFSHYL SolgAS AAsH: FUow Abgel shssith obbuhy vhele s
(KV0505 strain) &} 3 vloleg] A (DS11 strain) = BHK21A3Zo|A] F2sto] &%
2HHUAE AT mhea, 71U, BE, Aol ka4 U welaye zAw 23
B qrAstgon, pheag URel e fadutolesdtd A7 B4 FHEAL,
ash AL opbubdel i FAZL B4 FYHAL. o] £ wHMAL AA A}
3 AMANTY £ FALE Frahadch

of
to
&
=

BEA AE o= 4 npo]g Ao 3t ribaviring wlol# A JA| T ZA}
752 A& ARA ol e tiste] ribaviring HiA| o] {3t wpo]H A0 S A
Fol nlolgf~ef fiste] 800 uMe FEoA HlolE A FAls

dOo7]= A9 npolyAdH el tfste] ribavirine] X &2 &

o]
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1
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r>~l mn‘,
o
i
=

°olg 53 Edsislth.(AANZutolH A 28 (PCV2) S] ORF2 AxF 34k
18], xS wiEEbtolel s, =AM Intole A 28 (PCV2) AxF AAE @i
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SUMMARY

Porcine epidemic diarrhea virus (PEDV), transmissible gastroenteritis virus (TGEV),
porcine rotavirus (RotaV) and Escherichia coli (E.col) mainly cause acute or
contagious enteritis in piglets both before and after weaning. RotaV and ZE.coli
infection are commonin many pig farms, and PED have explosively been occurred in
many regions in Korea recently. In the case of incomplete or ineffective sow
vaccination, immune—materials such as egg vyolk immunoglobulin (IgY) and
hyperimmune colostrums could be used to piglets inevitably. we investigate on the
prophylactic and therapeutic efficacy of hyperimmune IgY and colostrums—derived
antibodies (immune—complex) against diarrheal diseases of piglet such as PED,
RotaV and E.coli. In field efficacy of immune—complex, all piglets of the control
group developed severe watery diarrhea, atrophy, weight loss and death. On the
other hand, diarrhea was temporary and was not accompanied by weight loss in
treatment group. While survival rate of treatment group of immune—complex feeding
at 1 day of age was 94.1% (542/576) until 7 days old, survival rate of control
group was 17.5% (86/492). In experiment of immune—complex feeding at 7 day of
age, survival rate of treatment group was 88.8% (876/986) and that of control group
was 36.5% (312/855) until weaning. The administration of immune—complex
protected piglets from PEDV, RotaV and E. co/i infection, and reduced their mortality.
In conclusion, the present data demonstrated that the antibodies from IgY and cow

colostrums were effective to enteric viral and bacterial infection of piglet.
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¥ 7. U @A PEDVY 7} ORFHE 454 vl

ORE KD10YO & KD10DA KD10YO & others
nucleotide Amino acid nucleotide Amino acid
S 95.3 93.9 92.5~97.2 91.1~97.8
ORF3 100.0 100.0 90.3~99.8 89.7~100.0
E 97.8 98.7 96.1~97.8 97.3~98.6
M 99.1 99.6 96.2~99.6 95.9~100.0
N 98.8 99.1 94.4~98.4 93.7~98.3

3 8. Ul A 9 MM PEDVE S genedl HEA vl
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KNU-0902 978 940 940 = 953 933 92.6 93.5 E
T
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— =
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' KV
tr o
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[ i) 925 G924 933 929 925 a5.8 983
L J -
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— RotaV9 &Y G typedl 543& Elst Ay} G532 82.5799.8%, G482 83.27
95.6%, G9¥ 92.5799.7%%F G589} G432l WHo 7t skl em, RotaV(55) e A
A7IMGE skl ZF ORFYE types w735 247, NSP1 gene> E5F A8F O = ||
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R

Identity(%)
G type
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G2 81.3 ~ 85.5 86.1 ~ 89.8
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G5 82.5 ~ 99.8 89.0 ~ 100
G9Y 92.5 ~ 99.7 94.3 ~ 99.6
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e

A A 2070 PCV2bell £318lar, 27l PCV2a® E75%lom, PCV2a &
Fle w2 454 (99 T%)= K3eow, PCV2b #elF37tel= 93.1-99.8%2
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%Y 5. PCV2 oke]#8]52 ORF2 F3A(VORF2, #) W Z:= FHZA3to] 23t g4
E] (pBacPAKS) A%

ORF2 € AAF(sORF2, )7} A= A

1% 6. PCV2 okel#el5-9 ORF2
9 F= HA s o3t 34 ORF2
74a ZF AR gk ARz

A=} Arel wF Z1lo] 8] A (reBacPCV2vORF2, &)
A=} Arel W F&Znlo] 8 A (reBacPCV2sORF2, 9)

oA PCV2 ofsli-e]l+¢ ORF2 A=} o]
stoll o3 &4 ORF2 §4AF o] 8 Az

A=
AZZA WA AR (R AlE, )



- &4 A7t Axe wEZulolHAE AN ZTAEAM = A= HA3kE ORF2
[e]
X

AT PAEDEHD (vCap) Bk T g ofF 20 Ak 52 Ao aLWoS
A (ELISA) 0.2 Flstgior, AHEZE (western blotting) S 2% Wdo] F7

He 2 Hsgin,

- EvCap (2 MOI}  mEsCap (2 MO s OvCap (20 MOT) msCap (20 MOT)

31 3
&5 25
2 2 2 2
S 1s 8 1s
1 1
05 | " 05

[ I = 0 4

2 3 4 2 3 4
Day post-infection Day post-infection
1% 8. PCVZ ofglie]s e ORFZ f3lAbE o] &3 Axd AA =G (vCap, 214,

8 2
8 SE AA5E $Y ORF2 f44% o 88 AxF AASwMA (sCap, S99 W

=~ =
27 (% 9 A

kDa sCap vCap
|

a9 9. ZE HAstE T4 ORF2 FAAE o] &3t Axd AA = A (sCap, =) 9+
PCV2 oF2]F2] ORF2 FAAE o] &3 A %3 AACTE®MA (vCap, )9 w3 ¥1-L-x
(20MOI 7%, 347 wied)

B el
FAHA7LE ZAFSE A3 PCV29 vCapKH.thE sCaps HE3 doA &4 Ao =
< ZS A5G

— PCV29 vCap¥ sCap® W 945 vl B7ishr] Q8 AteAE o] &3 Ho %

)
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19 10. PCV2 ok Rz 9] ORF2 FRAAE o] g3 AT PA=dWA (vCap, 3
A 1 7= HA35tE T4 ORF2 F31AE o] &3t A3 AAI = A (sCap, S4) 9
o] gt &4 AT vl

< PEDV spike Az @@z 2y >
— PED njolejA FxawMAdF F3dAE AHYSH= spike proteino] ofdh Ajx3t dhulz
WS 95l Baculovirus A AEIS o] &3l o, v e spike protein T3
= S1, S2 domain®} AA(S1+S2) proteing T-#3lo] W& s}t oFe]F PED wHlol#]
2~ (KD10YO)E o] &3} S1 domaine 2,367bp, S2 domain< 1,782bpE =%319
1, FZ% S13 S22 dZ43ste] A spike protein gened MR LA, Z+ZEO] gene
< 6 xpolyhistidine©] tagging® & ME o 4H<] 84 o

Hingli
4 EcoRl i EstRd
Bxu‘\ AT Hi mu Etrﬁ |
21 B Drsl Al Vsl Fuwi Sacll +
Pspi40E Jszuw N s e
isoH| M:al 4\ o Bal s Bgl Agel
i - el A i CH10l Munl Bsgl
Drdtysp . i Bpultt BinCl AN 7 Clarss
Eail il g B0l Hun)
o / PEDFsS! o Fapl Sy DsoMl 7 PEDF3 82 clal Eael y
Bsatl f sul Eeosn i ool g i
. | - Noel | Banll Sfol /
B o { i m-« el i 3 &
»y BemBie+ e Esi i Aval
sl St 102 L [;5‘\'\“ EcoRY £ o o] Beal A
jas - St j £l i EcoO109 Bam ghp ‘
9' icol BsaBl B nRV ampR /* B IHI\N Smil Psp14061 BarGl T il Hasl
Bami Fept st A i BseRi O
pUCan 4 b Ben! g S s N plic e
c LA Papl 406les BpUOl pUC o Bl Bar3 € gn el
ol B0 s By bral Gual vt chanhe il VepiMaplPcr .
BbiCl Vapl Raphi B! =T L) ++BsiHKA P Bk
rzrqg Barcl 5%"‘"';‘ -+ 0571+
ul el G v "
i Smil BerD
Mspl i) i SrDd
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19 11. PEDV A %3 spike protein A|ZHS €3k 2aAWE]. PEDV S1 2 9E (F),
PEDV S2 &9E (%), PEDV S(S1+S2) &M E] (%)

— Z4zke] @ ME el baculocirus DNAE o]&dto] ZFA|E(Sf9) el transfection$-
plaque assay® A8, & A HolHAE Adsiic. @il od {FFE
glatr] st 7 2FTHEE T8 lysis buffer®d7FF sonicationdto] 7% o

3251901, anti—-HN E7] 383 o] €35t Western blotS AAls A},
PED #lo]2]29] S1 domain ©F 125 kDa, S2 domain> °F 65 kDa, S HAA|&= oF
190 kDa2] & whwza S 3101519 o),
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1% 12. PEDV A %3 spike protein @913 $]3F Western blot. M; protein standard,
172; PEDV S1 protein, 3~ 4; PEDV S2 protein, 5~ 8, PEDV S protein (anti—HN
rabbit serum ARE)

— PEDV W9 &9 7S 98l baculovirus® ©] 83 spike WA o] HALAI S AF
@7 Axe 28 s A3 S1, S2 U AA| FHAAES o)L AxI gwgd nT
Al Aol Qlo] MY FPo R AFE-E wiAlE o, 7]E WAl npolHAE FEF
Ab Ao HESE A3 Ay 9 Abs Al B gA YA S Gls

¥ 18. PEDV & AtatA HES F3hdA s vlw A3

Z3kakA| 97t
il N 13 E 225 32 &
3T5 4T3 43
Az g 5 <1:2 <1:2 <1:2
WAl Hlo] 2 2 (P5V) 5 8.2 10.5 12.6
WAl nlo]#] A(KV) 5 0.8 17.6 19.5
W) #A AR DS Ao]g A AA W = HAA BAE g HE AA

- T2 ofd =HH oA }g} ARAAAS Fste] s AZs galE T =HAA
A AFA(TGE), =HAFIAHLANE (PED), A ZEprto]H A74E 5 (RotaV) 52
vpol e A AARE 3%, AAAEolA o] FAE7bA] ARSI o] ol 5
st WA ddS (£ col) &} olfrol$ Ast HALE fidsts =HA LE'H]‘j/}—z‘(s
typhimurium) <2 A AAM 2%, WA FAFHE D (M. hAyvopneumoniae),

MY (H. parasuis), WA I FAES (P mutocida) & ©lrA= o] %o == ‘§l &
wads GHlEle= AdA S5 7|ZH 3F " AAA 7S 948 A Znto] Y
A2AST(PCV2) 8 AAAAN AT HAS (S suis) & F 1058 T2 XAy AF
stal, WHoAA ik e AT FA S s AP 3F vko] HA(TGEV,

PEDV, RotaV)+= thiE WA ofe]5 nlolei s A AlEFolM st s5

|

(o]
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s BE@3tstg o £ coli S, typhimurium, M. hyopneumoniae, H. parasuis, P.
mutocida, S. suis &% AT wYSE E&3ste] A FFSH o, viole A |
ol d= PCV2e A% 2 8 WY I (capsid @) & vl =nto]g A
d A2EE o] &sto] HdS T vigd ) AxE s Eg3tsto] AHEskith

FE 19, A HAAA Az HAAQ0F) S FHE AT E AR o F

A o+ HE &4
HA A< (TGE) AT (FEF) HlolH A~ FEHTY
A3 A A (PED) w215 (SM98) Hlol g A~ 55
%] Zepnto] ] A7 (RotaV) w85 (G4, G5, G9) Hiolel~ 5T
A A Zuto] e A7 45 (PCV2) Mg HA= ez Nxgdd
HA G5 (E. cold) 2T 9 2T oA
AR A} (S, typhimurium) 2T A S
=AM (H. parasuis) S B A
AR o A~F A S (P, mutocida) 25 (A type) e
HA AT AF (S, surs) =T oA

o HALEADE AolG dFFA AA L ZFAA AAF P
© e WY HH 2 47

— AAAAINEA (TGE) vholel ik HA & (ST) AEE olgste] TGE vReld]
FEEF)E A e, AEZAFaI(CPE) 7 oF 80% FE= HA
oAl 33 A geler §, AdwHste] saE Mg P -707T

— HAFFG A (PED) whol#ix wjek: ofZ g7t dzolal (Vero) AEE o] §3}
o] PED w#lolglA #AF(SMISF)E <2 widsta, AEZHA &3 (CPE)7F °F
80% = XY wf —70Ce} AolA 33 54 Fallst 5, d4Egste] 3|9 )
oF AR olS —70Te] Bl

— S A Zeprto] Y A (RotaV) vk oke]5 & A8 ARl (TF104) Al
E% roll tube®llA] wieFetar, =x] & 9 W FHAS diwe] 9 dE o st
S, typsin A#ato] Aol FFsto] AEHA JJr( PE)7} #Z wtolg e ot
o] RotaV VP7 #FAAE o]|&3t G typings AASH 3 FHF ¥ RotaVe
plaque assayg %3 & Fg. WA A }%% okelF = wulelA 7H B
o] WA Q& G4 G5 ¥ G9 RotaV 3F< ol vloFste] ARg-aFaltt.

— AN FZuto] H A (PCV2) AxTE dwWd ik AZxE baculovirus= 10 MOIZ
Sf9 Aol HEe 3YF I HH MES FAst] —70Te ARA 33 54
Falst &, 229 A5 20T BR#AsGl
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= HANGH (L. col) WiF: HAAA ZAE= BLEA E coliz WiFst7] & AR

Holl wheh ZEF 45 (K88, K99, 987P, F4l) ¥ Eal Ao wpe} ofelF 10
% (LT, ST, Hly A485)S BHI(Brain heart infusion) Auj=]e] 100rpmo &
20413 X1 Bl ¥k vt
WA A} (S, typhimurium) W% =AM FEE S, typhimuriums BHI
AfA ol 100rpm . ZE 204 7+ 2 el ksl o),

HARAIAIT L hyopneuminiae) WY AL AN @A M
hyopneuminiaett~& Mycoplasma brothel] 5—=7Y7F wj<FstSltt.
WA A FA (P, mutocida) W =AM F2l€ P mutocida(A type)E BHI
MA Aol 100rpm .2 20417+ 2 Bl ok &k o},

=W T (A parasuis) Wik #ANM  ®el® A parasuiss B
—NAD (40ug/mD) 7} 7 BHI Aol 100rpm .2 20417k X &af ¢Fs} it
A A TH (S, suis) WISF @A A BE® S suisD BHI Axu= el 200rpm
o7 2077 Xl ekttt

@ FAAA Axg AL HF T Ax

T 13, G AAA D B 2/FZAAA ) A

TGEV, PEDV, RotaV ‘& wHfelej2 g21(10" TCIDgo/ml ©]%d) Pellicon
filter (GK) & o]&3te] Aujek ] 1/56% 553 ¥, 0.1M BEI(Bromoethylamide
hydrobromide) & &% %2 10% 718t wole| 25 @&l
baculovirus #d A|A~ES o] g3te] AZ® PCV2 capsid @A (HZ 23} o
A AN FAdd WHor =23}stal, Spectrophotometer (410nm) &
ODX|7} 0.57} 5= 3|4 2gatc)

E. coli, S. typhimurum, M. hyopneuminiae, H. parasuis, P. mutocida, S. suis &
o] 583} #ATLLS Spectrophotometer (410nm) = ©]€3F ODX]7} 1.00] HE= &
fatoan

1} o
AZ7A ISA 703 EFsty, ZFAAE ARG FuE Ay HIZ7A) (il
adjuvant, ISA25)E A=A deA] 10%9 5%7F A H7rstel @A 7oA
1,000rpmell A 30%-7F &= 81 o}

o
o
o
i
ofN
o
o,
ot
)
12
>,
2
i
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© FEFFAAA D FfFAAC] e FLAE FA A7F FA
— AAFESE QAR WA Og Y GA 2SS
3 21 GFEA A AL HAAE FA A7 54 A9
A 97FHELISA
avs HAEA T 1A F 4 ! 5 ti(rﬂfz ) 37 HE 4575 F3HE
TGEV 10 160—-320 1,280—2,560
PEDV 10 160—-320 1,280—2,560
RotaV 10 160—-320 2,560
E.colixi&T 20 160-320 5,120
E.coliok8] 5 20 320 5,120
S.typhimurum 20 160—-320 5,120
E 22, 2 FAAA FLAE A 97 54 A3
A o7t
AP WEES 2H T 2R AET 22 4TS 243
ELISA &3 ELISA &3 ELISA 33 ELISA A
TGE 10 5,120 10,240 10,240
PED 10 5,120 10,240 10,240
RotaV 10 10,240 10,240 10,240
PCV2 10 2,560 5,120 2,560
E. coli (357) 20 20 5120 640 10,240 1,280 10,240 640
E. coli F2815°) 20 20 5120 640 10,240 2,560 10,240 640
S. typhimurium 10 10 5,120 320 10,240 1,280 10,240 640
M hyopneuminiae 10 5,120 10,240 5,120
H. parasuis 10 5,120 5,120 5,120
P. multocida 10 5,120 10,240 5,120
S. suis 40 5,120 10,240 5,120
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4, =0 HA A2RAASE HAA Ao]E AAA A A AE YA
7h ARSEAE WA Aol g A A A AlAE YAk
— W3eA W xfFAA A e W A FHS Y] A 3T T 2 BERUA]

Antibodies
IgY Columstrum L .
+2 Bioactives | Probiotics
Diarrhea Respiratory Diarrhea Respiratory
disease disease disease disease
PEDV PEDV
PCV2 PCv2
RotaV - ) RotaV - ) Fructo-oligo ——
—_— .hy:pneun*l-onae I .hy:pneun"l-onae sl . eca
rasuis rasuls bu'tym,l
ICF1-F3 E.coli g . Ecoli - . Vitamin-C m
Styphi Sisuis Styphi Sisuis _rye B.coagulance
TR Pakocds A W Pk Vo
CPerferigens CPerferigens
* §.faecalis : Streptococcus faecalis 1 x 1019 Kg
* Cl.butyricum : Clostridium butyricum 1 x 108/kg
* B.coagulance : Bacillus coagulance 1 x 108/kg
LhoARSRAE AR AR D AR T
— ARSEAEE A 9 =/ 2T AA L] AFE st
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Fed AUEd F9E BEE A8 RO e U By
7h A A g5 A A Azdas 24

D 2FHEAZAAAE o] &3 A= AApg A5 2 o a39HA )

— B 650F RS EfARES] AAR QE #AE A deaSEES ddeR =
FAAFAAAE FoAF G5S F7Fstddth o] 549 A THA=Y] AAEd Y
45 =7 A4 A3, PEDVZE AAstE o] 3laL, RotaVelk M4 E col7t 583
Aol otk WA 1499 Azl gk 2/FAGFAAAL] A A g3 &
AL S8 BvAbER Fojrele 199 A=l 19 234 2mlo 2FAAE 243
AR FAFAG o, HEAFANE ZRAANA BYAEFEE FY3 Yylow
Folatal 17U Ao AESFFE AT & 33 ol & 57679 FolTelA
T 1FYF 5435 7F AEdte] AEEO] 94.1%% AU, F 4927 2] H]FoIo]

Ae 865 7F AESFY] AEEO] 17.5%% FAME T weba A=k PEDV,
RotaV % WA £ col7t 5379 E e s =744 59 Alddn 1574
I AEAEE ok 76% FNEE s B wEk B oAAIZE A A= AR
A5 W oodel gt ofF e AoRE FAEUTH

A

: 8, siAZeptolz s Bl Wt Sdsde] A=Y
ol et AAFAAA FoA5 BEE

T T 159 Qe WEE (%)
Eo b 576 542 94.1
H] o] 2 492 86 17.5

2) A9 2mi¥ 1Y 23] 293 A

9 18, AAAE AAAA Tt v|FAAT vl ARR(A, B WAA H]FATE, C
HoAA A AT Fol, D; AAA Folih)

120



- T3 5 59 1579 A4 thete] 159 FF 20my HAD 7 LR 2HAAE
2 ]

o7 Azxsto] 1Y 13]4 2d7F T3kl o] FA (21 ~ 289U B) 7HA] BEES A
sttt % 43 o) % 9862 FolweMi= oAl 84657t AESIY] =S
A= 855+ 2] H]Fo] oA = 31277} AEst] YEE0] 36.5%=
vX}%%ﬂOﬂ PEDV, RotaV % WA E. col/t H3F4AE 3l
v F& 2FAA Fol APdAY o] A A=ABEE oF 52% FEH= AHE Kl
upel 2 A A 7F Ef AHEL AAMY X F 2 oo gyt ofF Sl Ao® EAE L

32
}11
o off

N
>
o
3
=
k)
o
>
e

¥ 25. HAFHGEANE, dA 2o A dW WA i SR THY] EFAE
(1FH) ol izt A A FoAF BE=4
T T oA AEFF ABEE (%)
Fol Y 986 876 88.8
H| 5o 72 855 312 36.5

D Z=FAA 20m¥ 19 23] 293 A%<
2) A9 20mlA 19 23] 2UzF AT

ZAAATAANAE ol &3 A= A A8 9 AT 3346 §)
=) hyle)

= 350 RO ¥ B o] FAb=e] AALR Q8 EfAbe HARS ol fAb=e] A%
AR F&E e dAASsEs R i@ AAAE Fo9F ass H7t
5 x2 A A3, RotavVel B4

O

0!

StAth o Hge) Abg AL AW B 23 3
E. colt 87r95o] 99tk WA 1008 ERAE] thake] 2HRAAFAAAZ 1
T HE 20md HAD £ AES 2EAANE Ao Axdlel 12 1594 297
FRFHL olHA (249 A AEES ARG B 5 3 2ol F 41679 FolF
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M= oAl 382F7F AESte] AEEC] 91.8%F FAHJYL, T 34579 H]F
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SUMMARY

Bacterial infection followed by viral infection make difficult to increase productivity
and treat diseases of pig. It is necessary to control bacterial infection and
antimicrobials resistant bacteria for decreasing swine wasting diseases. A total of
644 bacteria were isolated from pig nationwide. E.coli (80%) and Enterococcusspp.
(75%) were the most frequently isolated bacteria. Generally, resistant rates of
antimicrobials were high in B —lactam, tetracycline, and streptomycin. Enhancement
of protective effect and stress relaxation of sow and feeding and management
environmentally are necessary to control bacterial diseases. In the mixed materials
(natural mineral nonspecific immunostimulator and 2" material) fed—group, higher
increases of weight were observed compared to the non—fed—group. Also, statistical
increases of weight were observed after 7 weeks in the mixed materials fed—group.
Inimmunecells, antigen—presenting cells of MHC class II and Memory T helper cells
were expressed statistically high in the mixed materials fed—group. CD 4
lymphocytes were also increased after 7 weeks in the mixed materials fed—group.
Therefore we selected the mixed materials as alternatives of antimicrobials and tried
to commercialize. Feeding supplements containing alternatives of antimicrobials is

expected an improvement of immunostimulating effect in pigs.
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1. Bteriocin—like—inhibitory—substance (BLIS) &2 NK349 &+5 =4

2. &z vy|d v]Eo] HAEZ (Alkali mineral nonspecific mmunostimiulator) 2

Wl zAe o8t AL A F 3 FHol

3. A mylE v]Eo] HYEA (Natural mineral nonspecific mmunostimiulator) 2
o -l o3 A FY a7 gl
4, A%
A 37 YA ARAL) ARHAAZY Ax - m e 161

1. Hd vyl v|Eo] HAEZA (Natural mineral nonspecific immunostimiulator) @ A
2 EAYe E3AAL] WY T &2 gl

2. A AELEAS FERT Tl Al 2§ Thsd SR Y

3. AAvdld v 5o] WHAE4 + A 2 B2l AL AEst
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o
A7), A%, 29 W 2% 5 A 4 A 8% sHlq NZ A
- A A3

T oA FaAo® A
¥ AlFE= 4°Cell Htsto

- FEscherichia coli
S sk HA 25gS 225mLe buffer peptone water(BPW)o] ¥il 120%

%t stomaching$t ¥ durhamn o] Z°I8l= 2¥1e F9 WA 10mLe] A&
10mLE 7Fst $ 37TColAl 24413 S+ wjksh kA7 A E wiFdS Eosin
methylene blue (EMB) agar © AZ3}o] 37ColA 18A17F vk F&538 =
A AYPAQ FEUE st IMVIC test®: #3383l indole 44 (34),

F

methyl red <FA, vogus—proskauer %’“ citrate utilization SAYS F<Qlsh
colony+ 16s rRNAE PCRS o] £35lo] &Rlsly HEFEHO=E E colidsS e

- Enterococcus faecalis / faecium
AA 25g& 225mLe Enterococcal brothel 7}Fgt & 37T, 24A17F S+ vjFsh,
Esculin®] o]goff-o] et HAA W Z& FPoz B T WIS Bie

A= ATy | =
MEsto] gram (+), catalase (4), 6.5%NaCl A& H-S &<l 3 3 Vitek T+
PCR& &3l H& X3¢

- Staphylococcus aurues
292 §ske] HA 25g & 225mLe 10% NaCl ©] #H7}¥ Tryptic Soy Brothel 7}
3t & 37C, 24AX|7F = vk S wokolS Baird—Parker agarel]l =% 3oy 37T,
247N3F Wi A Molr opaque halos 7}zl colonys A% o}oi O Y 7#Ye

} 5
ghol 3}, 7+ coagulase A olW nuc gened RIS HFE S aqureusw F

=

o) r°l'

Z]

Hm
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- Salmonella spp.

=S Yste] AA| 25¢S Rappaport—Vassiliadis R10 Broth (Oxoid) 10 mlel] 7
Foto] 42°CollA] 24412 wjefe. St vl 1 wgo]lE FH3le] Xylose Lysine
Deoxycholate (XLLD) agarel] =@3}o] 37T, 2417 vieFsta, A E colony & A& A
Ql AR H&s AEste] ERIANF S 7. EIAIFS TSI AFAu|X| o] AbH} 3135
o HEdta 37TColA 187 241)7F vieksle] lactose, sucrose B|Ea] (AbHYF 2 M)
ZEAAA (FE ER) oA 2 H2S (AT A2A) A el diske] aEeAd et
°]S &lstal urease ©4J, Lysine decarboxylase Aoz Almdlzlele 3hold)

= L

PCRS %38l Salmonella specific genes #<135}%] Salmonella spp.99& 2743

- Clostridium perfringens / difficile

B AMZS cycloserine cefoxitine fructose agar (Becton Dickinson, Sparks, MD,
USA)ell &t 48-72A17F @714 wike AlBet Jdsl= 455 Lelste] ofx
Al (spore stain) 9 Vitek ANA d7|AAF  FAI= (bio—Merieux  sa,
Marcyl’ Etoile, France) & ©]&3lo] =A%t}

- Streptococcus suis

H AES a8 MacConkey BlAe|A] 37T, 24417t vjFE. gram (+),
catalase (+), 6.5%NaCl (—) AFAHFE &2l 3+ & Vitek == PCRS &3 HF
gk

F=0Ae =2 7ol O[d=

E. coli Staphylococcus Clostridium
x| i S Hx H4EdEnE Hxl H="E

) f
Streptococcus Salmonella Enterococcus
x| A H TS x| 2R EetS x| =M




&
gle Fo PAEs AFsdel gAY Sl vdw ARl e o
Vitek %

3. e E Aol tist Fo A g ZEad

)
ofo

= ol &% A W ZEA] A

S )4+ FE Mueller Hinton Broth (MHB)e°l 35T, 2—6A]7F &<t =i
ste] o HEE McFarland No. 0.5%2 ZA% & HAHES o]83+9] Mueller
Hinton Agar (MHA)o| Z=3x3tt} 5 3|43t & 1547 oluol AFsH, + HF Al

HEHYHZ 60° = FAstHA 33 =3,

@ HHS 3~531 ZEa 153 ool @A DiscE dispenser® HE.

@ 35TCeA 16~18A1FF vk & S AY] (inhibition zone) 8 Z7]E #Zsle] UA
oS #AH. vt Vancomycin, Oxacillin® ZA$E 24A17F vk & YA RS T
4.

@ CLSI®] 7|Eel wet 74 9] %’4% -‘%_‘rxé % D).

® A X3 (quality control) o= ¥+ E coli ATCC 25922, E. coli ATCC 35218

(B-lactam/p-lactamase 1nh1b1tor) S. aureus ATCC 25923, E faecalis ATCC
29212 w55 AH&sto] CLSIOIA 13 2o o181 2919k vla

3% 1. Disk diffusion breakpoint according to CLSI

Antimicrobial agent Disc Breakpoint Antimicrobial agent Disc Breakpoint
potency (mm) potency (mm)
A?;Ozlcciﬁh;:/l‘zfr‘;‘g?n 20/10 <13 Cephalothin (CF) 30pg <14
Ampicillin (AM) 10 <13 Chloramphenicol(C) 30ug <12
Cefazolin (CZ) 30 <14 Ciprofloxacin (CIP) 5pg <15
Ceftiofur (XNL) 30 <17 Clindamycin (CC) 208 <14
Cephalothin (CF) 30 <14 Erythromycin (E) 15pg <13
Ciprofloxacin (CIP) 5 <15 Gentamicin (GM) 10ug <12
Chloramphenicol (C) 30 <12 Oxacillin (0OX) lpg <10
Colistin (CL) 10 <8 Penicillin (P) 10unit <28
Florfenicol (FFC) 30 <14 Streptomycin (S) 10png <11
Gentamicin (GM) 10 <12 Tetracycline (TE) 30ng <14

e . Trimethoprim 1.25

Nalidixic Acid (NA) 30 =13 Sulfamethoxazole(/SXT) 23.75{1g =10
Neomycin (N) 30 <12 Vancomycin (VA) 30ng <14
Streptomycin (S) 10 <11 Trlmﬁg;igﬁ/sil%amet 1'2%23' <10
Tetracycline (TE) 30 <14 Carbnicillin (CB) IPM FOX
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1) E.coli®l FAA W FA2 2 HAG K422 A
o ESBL &9l
— Gt A 7 AldelA 39 cephalosporine?! ceftazidime©]W cefotaxime©ll
% (intermediate) =2 Ul (resistant) & RHole #& Ui o=z AdS AAL
© Quinolone W4 Ak &<l
— Ciprofloxacin MIC = 0.25 pgg/ml E+ nalidixic acid MIC = 16 pg/ml ©]7%
ol #FE YOS =E plasmid "7HA quinolone WA FZ Al gnrA, gnrB, qnrS %
aac(6)—Ib F4Ad 9 plasmid® 7l efflux pump FHAS qepA FHAS] &4 oJH-=
PCRZ XA}
— A&+ plasmid DNAE F%3}o] PCRY template® AL,
o T8 WY Az FQl [1]
A Bl Q= sixl, stxZ, eaeA, hlyA, saa gene®l t$t multiplex PCR&

Ay

3% 2. Sequence of the PCR primers used for detect of class A and C B —lactamases

Do Product
Name Target Sequence (5'-3") )
size (bp)
TEM-F TCC GCT CAT GAG ACA ATA ACC
TEM-R TEM subtype ACG CTC AGT GGA ACG AAA AC 1058
SHV-F CGC CGG GTT ATT CTT ATT TG
SHV-R SHV subtype CCA CGT TTA TGG CGT TAC CT 1071

CTX-M1-F CCG TCA CGC TGT TGT TAG G
CTX-M1-r CTX-M-1cluster o oo e T6C OTT AGG TT 782
CTX-M2-F CGA CGC TAC CCC TGC TAT T
CTX-M2-R CTX"M=2 cluster <\ An CCG TGG GIT ACG AT 832
CTX-M8-F GGC GCT GGA GAA AAG CAG
cTX-Mg-r C1TX"M-8 cluster oo i AT coc GAC AAC C© 601
CTX-M9-F CAA AGA GAG TGC AAC GGA TG
CTX-M9-r CTXM-9 cluster 1 106 Gog ATG ATT CTC 862
PER-F PER subvoe CCT GAC GAT CTG GAA CCT TT £13
PER-R ubtyp TGG TCC TGT GGT GGT TTC
GES-F GES subt GIT AGA (GG GOG TAC AAA GAT AAT 903
GES-R subtype TGT CCG TGC TCA GGA TGA GT
VEB-F TOG TAA AAA GGA TAT TAT TAG TAT TGT TAA GIT

VEB subtype
VEB-R AGT TTG TTC ATC GCT GTT GG 567
TLA-F CGC GAA AAT TCT GAA ATG AC
TLA-R TLA subtype AGG AAA TTG TAC CGA GAC CCT 992
CMY1-F GTC AGC GAG CAG ACS CTG TT
cMyl-r  CMYTlcluster ) 116 CGR TTG GCC AGC 860
CMY2-F GCA GGC YAT TCC GGG TAT G
cMy2-R  CMYTZcluster ooy 006 TAG CTG CCA AAY CC 915
DHA-F TGG TGG ACA GCA CCA TTA AA
DHA-R DHA subtype ACA ATC GCC ACC TGT TTT TC 976
ACCIF )6 o TAC CTG TCT GGC AGC AAC TG 930
ACCI1-R yp GTA GCC ACG CTT TTC GTC AT
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X 4. van gene H+

3. YA FdA &A& S primer?] @714 4E
Target gene Primers Oligonucleotide  Sequences (5-3") Size (bp)

stx1-F ATAAATCGCCATTCGTTGACTAC

stxl stx1-R AGAACGCCCACTGAGATCATC 180

tx2 stx2-F GGCACTGTCTGAAACTGCTCC 955
stx2-R TCGCCAGTTATCTGACATTCTG
eaeA-F GACCCGGCACAAGCATAAGC

eaeA 384
eaeA-R CCACCTGCAGCAACAAGAGG

iy A hlyA-F GCATCATCAAGCGTACGTTCC 534
hlyA-R AATGAGCCAAGCTGGTTAAGCT

. Saa-F CGTGATGAACAGGCTATTGC 119
Saa-R ATGGACATGCCTGTGGCAAC

2) Enterococcus spp. 2 A WA A W HAAM 5122 ZAF [5, 7, 8, 9, 14, 15]

o Enterococcs spp.2] van gene XA o] §

— VRE #H&% fdll & Fd EddFE 22 Dutka—Malen 5 (2007) 9] ¥
ol wal van geneo] thd PCRS AAato] van gene B o]BR2 golalgl o, A}
43 primers U % 49 2.

o] B 5hol S 2138 PCRO| A}2% primer

Target Primer sequence Product size (bp)

vanA F-GGGAAAACGACAATTGC 732
R-GTACAATGCGGCCGTTA

vanB F-ATGGGAAGCCGATAGTC 635
R-GATTTCGTTCCTCGACC

vanCl F-GGTATCAAGGAAACCTC 822
R-CTTCCGCCATCATAGCT

vanC? F-CTCCTACGATTCTCTTG 439

R-CGAGCAAGACCTTTAAG

o Enterococcs spp.2] tet(M), tet(L), ermB gene H-f &% [3, 13]
— Z}Zyel b thsll PCRE AAItY] gene R oF-5 UG+

o Enterococcs spp.] enterocin gene K. o5
— Z47re] §AA] tE] PCRE A A8to] gene B ©

3) Staphylococcus spp. 2 A WA 542 2 H

o Staphyloococcs spp.2] mecA gene X+ o4

— PCR& AAI8t] mecA gene XA oJF-5 &18k3s (MRSA &<Ql—genotype).
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o S aureus TT+% Panton—Valentine Leukocidin (PVL) % staphylococcal
enterotoxin A&
— AA S. aureus ¢l tsto] PVL 54 %5 PCRS o] &3t AL
— PVL A7 #AE2 7] 2ud PCR WS AFgstw, Fddx HAA= S
aureus ATCC 25923 Al&.
— staphylococcal enterotoxin A A& 7|£o] X 11¥ multiplex PCR7]|H &

ARgskol AAl (19 8).

o Salmonella spp. & blaTEM, blaOXA—1, blaPSE—1, blaCIT, tetA, tetB, tetG,
aadAl, aadA2 aphAl, cmlA, carAl, floR, sull, and intll gene H+ AHFE 27+ 74

ZFe sl PCRE A AISto] gene XA oIF5 &A3H35.

o Salmonella spp. & invA, spvC, pefA, rck gene R+ o]3E Z+7z}o] G =}l o)

3 PCR= AAI8to] gene B oAFE &R+ (& 6).

¥ 5. Salmonella® ¥WYA F4aAF

. Size
Gene Primer sequences
(bp)
nvA Invasion gene F-(TTGTTACGGCTATTTTGACCA) R-(CTGACTGCTACCTTGCTGATG) 521
Salmonella plasmid
F-(CTATGAGCCAAGGTTTTCAG) R-(GTCTGACTCAGGACACTGTC) 392

spvC .
virulence

Plasmid-encoded
F-(GCGCCGCTCAGCCGAACCAQR) R-(GCAGCAGAAGCCCAGGAAACAGTG) 157

efA
p fimbriae

Resistance to
rck . F-(CTGACACCCATTCCGTGT) R-(GTAACCGACACCAACGTT) 479
complement killing

o Pulsed—field gel electrophoresis (PFGE)E o]

» Salmonella 7= 5¥E DNA #d].

« 10 mM Tris® 0.1 mM EDTAZE ©¢]&3t9] Chromosomal—grade agarose
(Bio—Rad) & 1.2%% %7} Y &= 3ty Salmonella 752 DNA plug A2}

« Plug7} zAl3te 3 lysis buffer (50 mM Tris, pH 8.0; 50 mM EDTA, pH 8.0;
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1% sarcosine; 1 mg proteinase K)ol 16~ 20A]3F &<t 55°Cef|A] WH-&-A1 7]

« Lysis buffer AlA ¥ plugE A2A THTZE 557t AFs2 TE (10 mM
Tris, pH 8.0; 1 mM EDTA, pH 8.0) % 5% A4

« PlugE Alsta 4 Xbal (New England Biolabs) ¥} 37°CellA 16~ 2043t &9oF W&
A7

« PFGE+ CHEF—mapper (Bio—Rad) & °l&sto] F3atlal, =212 th&3 2=
— Initial switch time: 2.2 s / Final switch time: 63.9 s

— Gradient: 6.0 V/cm

— Run time: 22 A7+

5) Clostridium difficile 2] & A WA F44 2L HAAd [F-A4x2] ZAF

o Clostridium difficile®] =4 A/B §4x 7%
— =W AZoA o] widE A 54 A W 54 B PCR AAFE A3,

- =24 A §4 : NK9 (CCA CCA GCT GCA GCC ATA)
NK11 (TGA TGC TAA TAA TGA ATC AAA ATG GTA AC)
1,200 bp M7} #EA], B4 A S
700 bp M=} HEHA], 54 A F-82F W5
HME7E dFER S, 548 A SACE B4,
- =4 B 42 : NK104 (GTG TAG CAA TGA AAG TCC AAG TTT ACG C)
NK105 (CAC TTA GCT CTT TGA TTG CTG CAC C)
205 bp8] WIET} THA| YA E A,
PCR A#9 =4 A 52 54 B stvets el #5+ PCR Yo 153}

6) Streptococcus suis 2] FAA WA FAA 2 HLAA [FARY ZAF

o Streptococcus suis 9 tet(w), ermB gene H{r o4

Zpzte] fapel s PCRE AAISH] gene W o8 skl S

5. A4 AW AE A% T2 29 o4 BA W o AL 7 s =l o
AR, B4, BuA g, AR
st} ol At EA ol Hel A%AQ wUHYE B LPAFL sebsbn, AT

At AME Tz o OAe 9% sol =l B,
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A 28 PYA ABA FE [ Aol iR (n viro) Tt AHE
W 2 ek Bt

?}_
=

1. Bacteriocin—like—inhibitory —substance (BLIS) &2 NK349] &+&
183 NK342] &+9 (activity unit; AU) éﬁ

F= s B E Ald — Staphyiococcus

o Spot—on-—lawn assay=
Ao 871 <
Escherichia coll,

— Indicator strains: 2=+ 47}

Enterococcus spp., Streptoccous spp.,

aureus, Staphylococcus spp.,
Salmonella spp., Clostridium difficile, Pseudomonas spp
2 sED A

— Lactobacilli MRS agar (1.5% agar) 10mL=
1 A9 o= FAoA Ealw A2 MRS soft agar (0.8% agar)ell %
5 plL A spotstil, 35T, 247kl A Hl

B 51 B
TFobal, =3 &
&

indicator w9
&lo] overlay 3t Th overlay® HlA] o NK34E

Fatol oA|ge T

J Inhibition halo : 5ul spot |

%| = Inhibition Zone

Indicator strains & &

1% 3. Spot—on—lawn assay 9] AR

] (Alkali mineral nonspecific mmunostimiulator) 2]

1) e vl nEo] WelEa
- A, RA, REY 97 g9 pH 13-14)
- e, 2E, UER 4718 398 9 L 5 ole) /K 2% vidige Edee 9
4 oles A7 23
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b

6. &z vdE H5e] W49 4

M

Ingredient Amount
NaySiOs 600 g
K2CO3 300 g
Na2COs 9g
C12H22011 g. s.*
AgNOs3 q. s.
NaCl q. s.
NazS203 g. s.
H20 1000 ml

*Q.S.. quantum satis

2) A2

3)

4)

5)

PRRSV (Porcine reproductive and respiratory syndrom virus) A7} 4 391 HA}
5 AAjsto] @A 9 o] RF SACE Yehd 4579 2059 olfAES FAISH
8F &< AAs Ayt 4FFFH ¢4y g v5o] AY=4ds ARl

ko] o] 81512 ™ (0, 0.0025, 0.05, 0.01 %), €Y EH=Z ¢

H, AdES B7] 98 4, 7, 1179 ATs SAsd. FAxE HAR (flow
cytometry)E 98l 4, 7, 8, 9, 10, 115H] AL st

PEsd

AL dFTAE FHEAE 7S £F7] AW AFeE 0 = F 1 = 2AEHA
Al 72 S5 S5 1 2 = /M 353w B8 WSS 3 = AEYAA]
TETEY ZFTHF EEHITE 4 = TFTEY ITFEHE EE WSS 5 = AEYAA
At T EE HgE 6 = A% S50 e WT SO BRek 7F59 0

, 4 Al AEs BT o B
HA9 s 23 A g o o 7

nz 71F3%lom TEF7] AW Aol wkgetA &otth. (Harbur et al 1995.
Comparison of the Pathogenicity of Two US Porcine Reproductive and

Respiratory Syndrome Virus Isolates with that of the Lelystad Virus. Vet
Pathol 32: 648—660)

e
EE APES 458 (W3, 75798, 1158 (JAg9EsA1) ¢ AR A
S5t 4 AT (ADG, average daily gain)& 7l4Fskoiet.

gols AR sle] buffy coat T= @ $, Ficoll(Sigma)el 53 & 1,500
rpmoll Al 20%-7F YRStk -3 Ficoll#te] A WMIFE A F 54
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PBSo]| Al&3t % tryphan blue exclusion technique°l| 2|a] HEAMEFZE AF35H
AT 1+107/ml2 2Eskgleh. M obyd 42 98 Nd AE muea (Cell
surface molecules) o] Eo]&9l @& A5 o] gslo] A3}

2 H)|Eo] W54 (Natural mineral nonspecific mmunostimiulator) 2] H<]
[e)

D Advdg nj5o] WeE4
- U3 =R Fed, 2 s
- Zad viavls, 4EH, 28 ¢ FIES U" a4

T35 ELEY A
A8kt 2:Si0, 66.14 52.01
AT H AL O, 23.04 30.5
284 Fe,0s 1.31 2.3
ElEHE TiO, 0.34 0.46
v2dl & MgO 0.2 0.25
%3+ MnO ND 0.01
2+ CaO 0.01 0.01

U E HNay0 0.07 0.43
ZEK0 5.92 7.26
AAP,05 0.03 0.02
FAMNLEE L. O. 1 3.02 4.49
Total 100.09 97.76

i)
e
)

[mt
o
B
12
iG
i
1o
2
12
BN
i
kol
i)
i
i)
o
_°|L'
32
o
A~
N
ot
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8. AH njyZF v[5o] HAEA AY 15
) Concentration of
Group No. of pig ]
natural mineral (%)

AAojy= A P Al2 7 1
A7 B H Al= 7 1
Aoz C P A& 7 1
7t D H Al= 7 1

o
BEE AEES 458 J3AAARD, 759, 1158 (WESsAD A AAE ASS
é

4) FAE A
gHs A ste] buffy coat T2 w8t ¥, Ficoll(Sigma)el 3¢ + 1,500
rpmell A 2037F ARtk 3 Ficoll#e] ZAAMAAN WIS A ko
PBSe| A& 3t 3 tryphan blue exclusion techniqueel 28] HEAMEZFZE AF35H]
#HE 1x107/ml= Atk 9d3 oy 45 s WA AE ZdaEA (Cell
surface molecules) ol 5o]%Ql @& A S o] &3] *-2]5AL}.

Al 3 YA A=A ARV R Az

=2 (Natural mineral nonspecific immunostimiulator) ¥ A 2
=74 53 gl

1) A 2 &2
- FEAES AA WA HA FEAZAN =5 99.7%

2) A8

GAA ARERA A M W Kol WelBAu Al 2 Ao EAA W
Aadeg s 459 1 = : .
(Table 6). 17F4 F72 A=
Abel Egatel ol shgith raca
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# 9. AdovE EgAIA A9 I1§

Group No. of pig  AdoUZ (%) A2 =4 (%)
AAnug eTAIA vlgold 6 1 1
AAnUZE SFAA Foid 6 1 1

HEl 438 (AINFAAA), 7578, 11578 (HAIEFEA D o AAE AFS
4) FAX B4 [4, 6, 11, 12]

Hols Y8t buffy coat & st ¥, Ficoll(Sigma) ol &3 1,
rpmol Al 207F AT EFH Ficoll#he] AAMA WMIFE A FH ko

ek

=

PBSe| Az 3t % tryphan blue exclusion technique®l| 93] HEAMEFE AF35H
HE 1x107/ml= Zdsch Mg obyde BAS &) WMyT ME E

surface molecules) o] Eo]AQl G2 A= o] gste] A5}

)
i
>
o
@

144



A 1A S FE Ao P9 Al 9 XA o Ae B4

1. #x) 2 2 Ao A Fo WA A 2 AEATF oF dF
o A= 47 A, 87 FFNA F 644709 M Hg
o E. coli®} Enterococcus spp.d #8&&°] 242 80%, 75% = 7F4 =kt (19 4).

300 260 244
2350
200
150 o5
100
50 20 5 20
f (2. %) 6%
S :
" & ‘;,QQ %QQ ;,QQ c,QQ 5 ¢.,QQ
o> > \'b S o
o (o = B <&
= %‘3@ & -~ &
d\ 4 0‘: b
x8 o P OF &
o C;@Q ‘:7"“
WMo, of bacterial isolates (%)

I8 4. =AM Al Eo&

2 FA WY Tz

\]
Mo
o

2 Aol o

1) E. coli
o [E. coli= ampicillin, carbenicillin, chlorampenicol, tetracycline, streptomycin %
of Hjw4 =2 UYAHdES Bl
o amikacin?} imipenem®l+= 100% A4S EIY (18 5).

Resistant
rate {35)
90 84.5

80
70
60

50
40
30
20
10

[

AMC |AM CB c TE S GM CIP AN IPM

% 5. E coli®] A WA=
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2) Enterococcus spp.

o Enterococcus spp.t tetracycline, quinupristin/dalfopristin (SYN) el B % &<
YAdES Kol erythromycin® &% streptomycinel] sk WAE =gk FAjgt
T e FToldl.

o PB-lactam A¥<l Amoxicillin/clavulanic acid o= 100 % TS H¥oH,

ampicillin¥} penicillin®l= 99 % #HrFAdS HAY (19 6).
o VRE (vancomycin resistant enterococci) &= HA=% A &3k},
Resistant rate (%)
70 65.6
59.4
60
40.
0 418
40
307
% 27.0
5 16.8
8.6
10 41
04 op 04 0.0 0.0
0
AM AMC P H|.G|H|.S E TE SYNCIM C TEC VA SXT LZD
1% 6. Enterococcus spp.d A WA E
3) Staphylococcus spp.
o Staphylococcus spp.©= erythromycin® clindamycin®] thgt WA Eo] w4 &

Hollty (11 7).

726

Resistant rate (%)
) N=95
70

60

50

40

30

189 189
20

10

0.0 00 00 o0 11
ﬂ ==

LZD IPM VA TEC AN GM CIP SXT AMC OX |AM

1% 7. Staphylococcus spp.2 A WA E

o A Ha=a HAF A Oxacilline] WAl +57F 21.1% ATt
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o Vancomycin®| WAl Staphyiococcus spp.&= AL (VRSA).

4) Staphylococcus aureus
o Staphylococcus aureust clindamycin, ampicillin, penicillin®] gt WA Eo] =5
=9ko ] gentamicin, ciprofloxacing X3%Fst 5% A sl A

Stapylococcus spp. Bl&l (718 7) Wi Eo| &ds] =4t (19 8).

Resistant
rate (%)
100 o F
N=17 fo5.2
90 824 3824
ol 70.6
70
58.8
60
50 41.2
40 35. 35.3
30
20
10
00 00 00 00 00 00 0.0 00
0
LZD IPM VA TEC AN{GM CIP) SXT AMC OX |AM P C TE E |CC

718 8. Staphylococcus aureus.2] FAA WAAE

o Methicillin resistant Staphylococcus aureus (MRSA) & oA &Skt
(Oxacillin screening).

o Vancomycin resistant Staphylococcus aureus (VRSA) SGA] YA 3k},

1

5) Salmonella spp.

o S. Typhymurium 75, S. Paratyphi B 65, S. Schwarzngrund 65, S. Pomona
6 F2 & 25529 Salmonelia spp.7} 25 ATt

Resistant rate (%)
70
N=25

60
50
40
30
20
10

0 0 0 o
L]

FM CAZ AN CIP LOM CTX TMP SXT GM CF AM C S TE

1% 9. Salmonella spp.2] A WS
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o Salmonella spp.+= tetracycline | thst YA Eo] v d =39, streptomycin®

et WAE A2 o fle ot (¥ 9).

6) Clostridium difficile
o Cldifficile (55)< Erythromycin¥} Clindamycin WA E©°] =3kt (5/5).
o YmA g B o] o] AA Aeltt (¥ 10).
(FFAU A o] =& wrolebA A7 He 8D

Mo. of Resistant isolates
i

Y

5 5 5 5
5

4

1

1
. 0 0 0 o 1)
1]

FOX GM CIP ENII.L E cC JAMC AM TE IPM VA SYN
ALy

1% 10. Clostridium difficile 2] 33 W&

7) Streptococcus suis
o 2059 S suis7} 2=l

Resistant rate (34)

g0 -

60 -

40 -

20 -

AM VA E SYN LZDCROOFX CEF IPM C SXTEMNR GM CC |TE AN N

1% 11. Streptococcus suis 2] A WA E
o S.suis® g Tetracycline, Amikacin, Neomycin®] 100% WAS XHF1,
Clindamycin®l& 50%% WS RATH (19 11).
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3. FAA WA A 2 WA AR 24

1) E.coli

o ESBLZ #HZE A 4%k

o TetracyclinetJAE (phenotype)©] 84.5 %A%, WA §AA} (genotype) = A=
=2 kst

© Quinolone WA A2 AZE= A Skt

o WA FAR} (stxl, stx2, eaeA, hlyA, Saa) G AZEHA &ttt

2) Enterococcus spp.
o VREx= HEHA 23k
o Tetracycline W& (phenotype)©] 65.6 % i, WA FA2F tet (M), tet(L)
gene genotype) S X3k Aol 22 61.9 %, 51.6 % AJtt (12 6, 19 12).
o Erythromycin WX E (phenotype)©] 46.7 % ¥, WA XA ermB gene
(genotype) & HF3F Mol 46.7 % At (19 12).

(35)
0 61.9
b 51.6
50
40
20
20
No VRE I
10
0.0 0.0
o
vans wvanbB ermbB tet(M) tet(l)
AMR genes

% 12. Enterococcus spp.2] WA 544 B4 33t

s
70

a0.7
a0

50
40
30
20

10 2.2
1.6 0.0 0.0

enti entB entP L50A&B | as-48

Enterocin genes

719 13. Enterococcus spp.2] enterocin gene X &3}
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o FEnterococcus spp. 2 7% E0|EHE wH | AlS dHZAog shi=d e ZA
od fARE AT @?Jr L50A&BE Algaties #d FAAE 7HAA FSoh
(714€13).

3) Staphylococcus spp.

o mecA genegs HArst #F7F 9¢F (9.5 %) HEHSUT

4) Salmonella spp.
o plaTEM, aadAl, aphAl, cmiA genes 242} 20 %, 20 %, 4 %, 12 %2 &=
AZH A
o WA FHAQ invA, spvC pefA, rck genes H A3 o
o PFGE Ay serotypedZU AA U4 delof whabr
3

T AR dde B
oA = &It (Salmonella Pomonall -5 E& A #A4-AdS HoldA
PFGE pattern 9A] fASHS & 4= Qth).

s St g
18 Paalph
=] Tiehimurium
" Typhimuiun
4 Paabphi b

T bivurium
- Typhinuiun
2 | Fomaa T
24 Poinaa ¥
= Poinaa ]
13 Zechwa rgnund
o Ponaia ¥
21 Potnma +
= Ponana 4
2 Typehinuium TCADCIN CTX
1% S gl
1 Paalphl b T
12 achwa Tgiund
I Zahwear rgiund
18 Paabphi b
5 Tywhimriun
) Tiptimuriun
3 Paalph b
“ Paalph b
8 Zlwa Tyl

19 14. Salmonella spp. ¥85¢ PFGE pattern
5) Clostridium difficile
o EF 5/ #F F 17FE Aty A, B toxing EF Za Qglon, 557 F 45
CDT positive$. t}.
6) Streptococcus suis

Streptococcus suis 2] tet(w), ermB gene X+ AFE FRISIF oY HAEHA Lt
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9 15, Al AR Al

i
o
ok
N
to
to
g
to
[
M
1

4. A&

A=rel 47) A9E] 8/ e FRelAM T 6445 Atol EEHUA, E coli 9}
Enterococcus spp. & #2]&0] 80 %% 75 %= 7HE w2 v]ES AHA AT FAAA U 9
A, Aol wEl Zolzb QAR AMEA O F b-lactam AlE  FAAe} Tetracycline,
Streptomycinel] gt Aol & Aoz yewth A A AxF Aol fAxE el
NAA AR AdFe el A= qlled, &4 dA sk AL oty Al A

AolE SsliM= Bl Wy 4 2 AEYA 43 & A= A Wy T

J

A 278 PYA WABA 0 [ Aol B (n viro) FiF 2HE
SRR

1. Bacteriocin—like—inhibitory —substance (BLIS) &3 NK349] 35 =74
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NK 349 &8-S AFst7] flste] dix]ellA £

¥ ddds ddoer 9
0 ol ®e Z3 o] af 4 4 T

Staphylococcus

1
aureus 3FNA FH#HEES BIYY (17.7%). Staphylococcus aureusEs A3t

Staphylococcus spp. °IX+ 25.6%% IS HPOH o|Fd+= mecA genes Z+

L

L
a1

3z
ar

<
Streptoccous spp. WA e T8-S Holx] ottt 17 54 Aol didt Py

methicillin resistance Staphyiococcus spp. (MRS) 357} ¥3r¥ ™, MRS9 7
NK34el Asflgs =g = Qv 184 Enterococcus  spp.

flo rlo o

11o] vepek 213} o] Ftels WolA| gkt

¥ 10. 2% A el sk NK3429] 3t
Ms BT oHg ol F5/AA#E
1 Staphylococcus aureus 3/17 (17.7%)
2 Staphylococcus spp. 20/78 (25.6%)
3 Enterococcus spp. 0/210 (0%)
4 Streptoccous spp. 0/20 (0%)
3 11 2% &4 w7l sk NK3429] 3t
HS 285 34 45 AX|et Wl o3 /KA|+S
1 Escherichia coli 0/190
2 Salmonella spp. 0/25
3 Clostridium difficile 0/5
4 Pseudomonas spp. 0/5
ol AL Fall NK34+ = el 29 At 8Fe el 5T vk &4t
= HolA ¢+ Aew AN, IF el Fwads @+ qlda,
FoAAE A% FYA WA A4S DA AFIAE RS Rolt AL FHal
F A9oY, 1 Hl&o] 30%E 9A okl o I3 SAAE FHE S Ko
ARTh AFENE 9T ARAE FAAL ALgo] A B Y FE ALA
A A AREE ol 38R A=A L] Tl AlgEk AdstelA NK349] &-§-
& 7hsAo] we Aow ARAY

g vyl Bv]Eo] WAEZA (Alkali mineral nonspecific mmunostimiulator) 2]

— A¥=SS PRRSVE A4HF ¢ 77398 257 S/d0] dAst o 85797t
A 2571 5280l AsiATrE 97 B HE gaskdv. 7FH 87 AN 42 v
2 wolwsol Byt 557 Sl TPl vEmer, 979, 1077, 115
FIA AL 2571 42 Aok v ARvibest i, BF, EA
AT Tl 9 TS #FHA G (F 12, 1% 16)



¥ 12. PRRSV ¥4 AF + 1% ¥ 257 AF
557 A4 Bt
Group
Tw 8w 9w 10w 11w
A 0 % 2%0.7 2.4%+1.1 1.2+0.8 0.6+0.5 0.4+0.5
B 0.0025 % 1.4+0.5 1.6+1.3 0.8%+1.3 0.4%+0.5 0.2+0.4
C 0.005 % 1+0.7 1.4£1.1 1+1.2 0.4£0.5 0.2£0.4
D 0.01 % 1.2+0.8 1.2+1.1 0.8£0.8 0.4£0.5 0.4£0.5
4 A
@
; =B
g 3 | ¢
& oD
=
2|
%
i[
— 3
3 =
Tw Bw =[%) 10 11
Weeks
1% 16. PRRSV ¥4 HF & 1% H 57 AF
2) AEE
RE APEL 459 QAP AZ A, 779 (FFEF AW, 1159 2 2=
Aol MAE AFTs FAste] dEGS5AH (ADG, average daily gain) = ZAtstSl
13, 19 17).
%13 3438% A 5 259 99 SA

ADG (kg/day)
Group
4-T7w 7-11w
A (0 %) 0.497£0.062 0.196+0.032°
B (0.0025 %) 0.438%+0.026 0.228+0.057®
C (0.005 %) 0.471£0.042 0.275£0.032%
D (0.01 %) 0.429+£0.040 0.262+0.039?
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WNY-A
06
ENV-B

Nv-C

ADG (Kg/day)

0z

7-11w

Weeks

)
bl
e

S
ofl
o|\
é{
o

5 1

1% 17. PRRSV 224 H=E

3) FAE T
dos AAE st buffy coat T+ #2l¥ ¥, Ficoll(Sigma)el 53 F 1500
rpmelA 203 AR sklth. @43 Ficoll#e] AN MEFE A8t PBSA

M3 & tryphan blue exclusion techniqueel] 23] RWEAZFES AFste] HE
1X107/mlE ZAdsdet. WdF oldet B4 Qg Wd ¢ AE FAEA (Cell surface
molecules) o] 5o]&Ql ©aE A& o] &3] F43}3 ).

— a7y uyE Fo R A glo] 4FHAA 95FH Alolo] cytotoxic T
lymphocyte®] XAl F7F FA7F #& HAo Al 71 T A7 giE2T A
o]o] {2 &Ql Aoli= AZE X ¢kl (1Y 18).
=
i Ea
E 15 =

;ugo
JH 18. Cytotoxic T lymphocyte (CD3+CD4-CD8+)
= &ZYuulg golgt BA flol 4FH A 117" o] =277hA "X A] F7F F
7F #2 Holoh AE VI3 F A T AT Abo]d] oAl Apol= R EA
Loro) 1158 dzgndledr Fo+ 2 memory T helper cell B]&o] ) F7H

o)

)

82
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v
o
=
iy
|o
il
iy
flo
o,
o%
ftlo
e
e
ot
¥
o
32
vl
[
aich
—
L

B Twi S 11w

Age
21 19. Memory T helper cell (CD3+CD4+CD8+)
- B& TollA 3FEAA 8FFel ol=277HA HAF ghasiurt 115"l Sk
FAZE #Z Han, EZ2Eudl™E 0.05%% 0.1% vl 7FHel  naive T

helper cell B]&°] FolH o2 w2 A& A3 4= ot (18 20)

= ¥ o el
e - 0007 % Bargadon
i 3 =1 - A05% barodon
] S O L Eerodon
J_I 4 - {hallerge
1
B J = =
2 T T a
I
v
'| d
- il
5 o
0 . +
Ay T S 11w

Auge

2 20. Naive T helper cell (CD3+CD4+CD8-)

— 4ZgudlZ 0.05%¢ 0.1% oo 7FHe] B cell B &0 FH o2 w2
AE #EE 4 Q] (18 21).
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[ - E-F

&0 - [ Lt L T e
/O DO esrsckoa

. — L5 Bumion

T ¥ - e e o

Age

T 21. B cell (CD3-CD21+)

— 76 T lymphocyte (CD3+7y 6 +CD8—)+= #=HX|°|4 non—peptide antigen
response$t AF memory 7]s°l & AOE A¥HE WMITEA, WA HF 45
TRl 11F%elA &Zvdl® 0.05% wolwe H&o] dxas Xdd & Lo
Hlg) foldoz 52 S A& F sy (29 22).

{ad

i Tw = 11w

Age

a2 22, v&6 T lymphocyte (CD3+y8+CD8-)

— 7793 9FH oA 2zt dZguvl 0.05%¢F 0.1% o372 vl&o] QxR+
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(i ]
o

o1

T Tw Cruy 11w

AGE

= 23. NK cell (CD3-CD4-CD8+)

G s BT RE 1= H]—'—ETO] Wl E 2 (Natural mineral nonspecific mmunostimiulator) 2] =<

A B C D

el (PAR) (HAFR) (PALE+ H7HAD  (HAFS+ H7HA)
wold 0=} 9.1 £ 1.12 9.1 £ 1.2 9.1 + 1.2° 9.6 + 0.8°
153} 10.3 + 1.6° 11.8 + 1.3 11.8 + 1.3° 11.7 +1.6°

352} 16.6 + 2.1° 19.1 + 2.6° 19.1 + 2.6 18.5 + 1.8%

AT o2 239+ 260 281 +85° 281 + 350 291 + 1.0°
TR} 34.2 + 2.5 375 + 3.8 375 + 3.8 394 + 1.3°

Total 18.82 £ 9.6  21.12 + 10.9  21.12 + 10.9  21.66 + 11.4

A = PP < 0.05

Fol AFE BE IFAA AF FAFS vmagich PARY 3¢
F 578 TR Aol FHe AF 29 74
o F 9, 5L T Al FA49 AF B A el Pzl B

AR ARAA AAVRE FA Fold 3
SoFel AR 7 25 AR Aol AT

— PARR S} PARR+AAVIME Fof & 15akelA 352 Abole] AF2 77t #F
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ZE A At (2

30

*
a *
:.D 2 EA (PALR)
= 20 - mC (PALE+HHEDHE)
15+
10 +
'l
0

a9 24, AAvylg 39 A% 2FE AT vln (PANR)

T 15l A 352 Abelell AFY S B
Ao AE 717 T AP UE2T Ao f949l zpol= IEEA skt (1
2 25).

45
*
40
35
®

30

g 25 A 5
* W B (HAIE

w0 (HALR)
=0 HD (HAR+HHO| Y )

15

10 A

5 l

i

0FA} 1A} EE=] SR 7ER

T 25 AdvidlE w5 S 15E AT vla (HARR)

2) Al 4

oS AAEE3s] buffy coat T& wE$ ¥, Ficoll(Sigma) ol 533 % 1500
rpomol A 2083 AAEE Y. I Ficoll#e ZAARAAA WY FE |3 sl
PBSel A& 3%t % tryphan blue exclusion technique®l] 2J&] HEAESFE ASF5Ho]
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HF 1X107/mlzZ A&t wEgy o A4S f8 WdT Az wuiA
(Cell surface molecules) o] Eo]A <l I = A& o] &3lo] A3}

- cD29) 4% A
B3 94 LG9t (1% 26).

70

60

50

WOTA
LEESY

)

30

20

10 A

re
=y
=
®
H
£
2
ol
[
_YE,
_|>L
fr
1o
o\
=1
=
o
el
e
o
ol\
oy
1o,
o
o
o

APAE) Nz REE) B uE) D (HAZ-H AT
1% 26. CD2
— AA vulZ Fo ogF} AA glo] 0] HlE] 35 A B cello] #2942
25 RS Y F At (a9 27).
B cell
50 *
g PLESS
20 FEE=H
’ A PALE) CPAE+HADHE) B (HALE) D (HAE+T AT E)
1% 27. B cell (CD3-CD21+)
— Cytotoxic T lymphocyte?] A% HAIE S 37 A nm|&S Foldk oA 1]

o1
woltel vl&l o)A ow Frske #EE - Qlsdth (I¥ 28).
13 28. Cytotoxic T lymphocyte (CD3+CD4—-CD8+)

— CD49] A5 A vuld 59 A5 28a A2 Fied #Aglel <



Cytotoxic T lymphocyte
25 q
*
20
*
15:
g Pl
CE
10
5
o
APAE) CENEFRETHE) BHAE) B HAE+H B0 )
w wA sk (19 29).
CcD4
30 1
45 -
40
35 1
30 A
&5 [ [z
20 4 R
15 A
10 A
5
o
A (PALE) C(PAE+HAO[HE) B (HALE) O (HAPE+ T AD|HE)
19 29. CD4

— Naive T helper cell®] % HA vyl Fo A% 83 AR F7o

S Aol B HA kv (1¥ 30).

Naive T helper cell

50

& 30 mOER
EES

20

10

A PAE) CPME+FAOHE) B (HAR) D (HAZ+HAOHE)

13 30. Naive T helper cell (CD3+CD4+CD8-)

— Memory T helper cell® A% A vd|& Fo A% 17
Alglol S3+e] Aol @ A gkrh (¥ 31).
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Memory T helper cell

A

E3

mOSR
=

10

o o« o~ @ N«

(%)

] 2 . I

o

CPAE+EATHE) B (HAS) D (HMZ+H A E)

=)

A (PAE

1% 31. Memory T helper cell (CD3+CD4+CD8+)

9]

oAl B | At 8Fel sl

o)
T
mjw

760

e

[e]

GAA ) Abgol #A4 ¥

AR

&

9l

3 2l

&
Ry

shglont,

Ho|7l=

=
=

frolel Aol

54 F=olA oln] AIRHTHAIR ol& <l AR B AFelAE

AT H A

T—
T

ko] oAl Aol

—_
fite)

o

BR
file)

B

o
0

o
ol
Jo

NJo

BT

YA A= o] APV R Y] Alx

R

Al 34

vy|e H]Eo] HyEZ (Natural mineral nonspecific immunostimiulator) @ #| 2

o)
o

=
;onﬂ

(A Al AA, A ol
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HolA17] AAvdlzg FAA vFo HAnuld EFAA Fold

T4 0F 2} 7.840.3" 7.7 + 0.8
153} 12.1+1.2% 11.3 + 1.3

] 352} 19+2.4% 19.5 + 1.5
welv 55t 2843.4° 29.3 + 2.9°
TFA} 37.8+4.1% 40 + 2.8°

Total 20.9 £ 2.1 216 £ 1.6

STEA =+ 7 = % P < 0.05
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HHOHEESHH HIHD HHUOYZE=SHHE 2L

O 32, AAvpdlE EFAA FAT I vEoTe] AT Bl

e

gols dAEste] buffy coat & 8§ $, Ficoll(Sigma)ol +353 % 1500
rpmell A 20#7F A4tk @43 Ficoll#e] AAWHAAN RIE AF sk
PBSel A& 3 % tryphan blue exclusion technique®l] 93] HEAELFE #5519
#HE 1X107/mlZ 2438tk HEF ofdw A4S fl& wdT Az wdiEA
(Cell surface molecules) ol E0]2¢l @A IAE o]g3to] B3t}

= EAA Folek BARLe] 3FAA At 554}
FoshA = stk (11 33).
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9 33, HAvgHE EFAA Fo & MHC 1

— MHC 119 A5 HdA wulgd E3dAA Fojdto]l Hlgoldte] vl &4 =2 3AS &
T AoH, 357 A FgolwelA FelAQl AolE HY (19 34).
MHCII

40 -

*

30

EHAD Y ZE=2AH
g - HEHT

mHAEDNYZE =2

10 24z

D -

1w W eeks SW W

O9 34, vyl E3AA 5o & MHC 11

- CD2RZTY A% 37 sttt 57k HWA Fold nu Frshe AS B
ok A wdE EGAA dolwol mFelEel wal ¥e A ¢ £
ot fe5el Fol wolA etk (1 35).

CD2

BHAEDYZESHA
HZHd

%)

= MDY R E 2T
Zof2

1w 3w SwW W

weeks

% 35, AAvlE E3AA Fo $ CD2

= B3

T S
AeS sf= CDA”H=ZT9 A%, golxel vl 7528 A5 HA vuld &
wolol #AGe] FolFow Frtekdlth e ool A 3FAE 5FAk, T
ARl F7MFAE BYS & T AT 5FAE ASletal woldelA vle
Ao A ETE =2 FhE HolAWE FostA= ¢ttt (Z¥ 36).

Zo|A tE T FEZ 19 helper$} activation®] &g &hw] <3 o] 7] 4 9

163



D4
40 - . " |
7 . ' mHA0ZERHA
METE
S B ZESAA
202
10 1
el
iw IW W il
wesks
7% 36 AAvdlZ ERAA 7o F CD4

~ CD8¢ 74

39 5FAA gasteh 1A FrhSAW A vy

of #ACl FostA=

OJ-O]-]:]_ (1%] 37) .

g

(%)

50
40

30 -

20
10

CDS8

1w W SW

weeks

T8 37. FAuu|Z BakA A o] T CDS

— B cell (CD3-CD21+) 9]

HoITo]l

E e L

rlo o

%]
=
ST

164



40 - AT ®
* -'-!
30 - ‘ EHAN Y E =S A
H 207
& 20 7 N HAN YR =S

=0T
10
D -
1w 3 W

weeks

9 38, AAvdlE &3 AA 5o * B cell

— Neutrophil® A% H9 25E 72174 A vdgd A A Fofof #AQle]
oF o7 F7FsFGItE. HESh FoTtol A 1Akl vlE| 352F, 57, Tl 7214
7t FAE BHAdS & 5 U (2¥ 39).

Neutrophil
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30 - mHED| YT E SRR
U302
£ 20 - NHADYZES R
2oz
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ﬂ _- h
weeks
% 39, dAvdlE &3 A4l 591 * Neutrophil

rr

— Granulocyte® monocyte® ¢ w0 & A4s= A4S Btk (¥ 40).
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Granulocyte & Monocyte

a4 -

e EHA0YEESHA
H=0

Z
mHAEDYEESHH

ol B

g 4

Iaw SW W

1w

(%)

weeks
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I = %5, 7 F

o

~ 2 27 Wo] AAe] Folakt CDIPZT A%, Fol ol W]
Aol 2 FHES RAAW FOHol A ghkrh (1Y 41).
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Naive T helper cell
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1% 42, AAvpdlE ZFAA 5ol § Naive T helper cell

— Cytotoxic T lymphocyte (CD3+CD4—-CD8+)2 ¢ Fo] o vls] 3o & 7
2 Y (19 43).

Cytotoxic T lymphocyte
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40 -
s 30 BHENZE=2HH
~ 20 H 2T
_— W HAT Y ZESHA
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{} -
1w W SW TW
weeks
% 43, ArdE 23AA 5o & Cytotoxic T lymphocyte

— Memory T helper cell (CD3+CD4+CD8+)¢] A% Fo] Zof H
At (28 44).
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(3) Antibacterial material and NK34 & Bacteriocin—like inhibitory substance

Ne7=m

Cle D

Clz 2)

rie
4
&

In vitro antimicrobial effect and
in vivo preventive and
therapeutic effects of partially
purified lantibiotic lacticin
NK34 against infection by
Staphylococcus species
1solated from bovine mastitis.

Inhibition of vancomycin and
high—level
aminoglycoside—resistant
enterococci strains and
Listeria monocytogenes by
bacteriocin—like substance
produced by Enterococcus
faecium ES86.

N wer | STy Journal of dairy science Current microbiology

1 o J

Al 4 Park YH £ Lemos Miguel MA 5
AAAE 2010 2008

lantibiotic lacticin NK34& 9]
SR EX R
staphylococcal species®ll
Pt B

=]
e

ro i ofo

e
o

Enterococcus faecium E86 At
Al Bacteriocin—like inhibitory
substance (BLIS)E ©]&3}¢]
A A Aol ¢li= Enterococci
s A A7 Listeria

monocitogenes®l St s =
B
AL |

1
o o

el

188




M7 & Mnzs

o
ALAH: =df A& vpol A AAb 3 == g 4 BVDV dddd A AE

1. Baker JC. 1995. The clinical manifestation of bovine viral diarrhea infection. Vet
clin North Am Food Anim Pract 11: 425—445.

2. Bachofen C, Braun U, Hilbe M, Ehrensperger F, Stalder H, Peterhans E. 2010.
Clinical appearance and pathology of cattle persistently infected with bovine viral
diarrhoea virus of different genetic subgroups. Vet Microbiol 141: 258—267.

3. Barker IK, Dreumel AAV, Palmer N. 1993. Bovine virus diarrhea. pp. 149—159.
In: Jubb KVF, Kennedy PC, Palmer N(ed.). Pathology of domestic animals. Vol. 2.
4th ed. Academic Press, San Diego.

I

. Bielefeldt Ohmann H. 1988. BVD virus antigens in tissues of persistently viraemic,
clinically normal cattle: implication for the pathogenesis of clinically fatal disease.
Acta Vet Scand 29: 77—84.

5. Braun U, Schllnmann M, Ehrensperger F, Hilbe M, Brunner D, Stlrk KD, Giger T.
1998. Epidemiology of bovine virus diarrhoea in cattle on communal alpine
pastures in Switzerland. Zentralbl Veterinarmed A 45: 445—452.

6. Brodersen BW. 2004. Immunohistochemistry used as a screening method for
persistent bovine viral diarrhea virus infection. Vet Clin North Am Food Anim
Pract 20: 85—93.

. Fulton RW, Hessman B, Joh nson BJ, Ridpath JF, Saliki JT, Burge LJ, Sjeklocha
D, Confer AW, Funk RA, Payton ME. 2006. Evaluation of diagnostic tests used

for detection of bovine viral diarrhea virus and prevalence of subtype 1la, 1b, and

ﬂ

2a in persistently infected cattle entering a feedlot. J] Am Vet Med Assoc 228:
578—584.

. Fulton RW, Whitley EM, Johnson BJ, Ridpath JF, Kapil S, Burge LJ, Cook BJ,
Confer AW. 2009. Prevalence of bovine viral diarrhea virus (BVDV) in
persistently infected cattle and BVDV subtypes in affected cattle in beef herds in
south central United States. Can J Vet Res 73: 283—291.

9. Hessman B. Effects of bovine viral diarrhea virus (BVDV) persistently infected

oo

(PI) calves in the feedyard and management of PI calves after initial
identification. Proceedings from: BVDV Control: The Future is Now Conference;
January 31, 2006; Denver, Colorado.

10. Houe H. 2003. Economic impact of BVDV infection in dairies. Biologicals. 31:
137—143.

11. Houe H. 1999. Epidemiological features and economical importance of bovine
virus diarrhoea virus (BVDV) infections. Vet Microbiol 64: 89—107.

12. Houe H, Lindberg A, Moennig V. 2006. Test strategies in bovine viral diarrhea

virus control and eradication campaigns in Europe. J Vet Diagn Invest 18:

189



427—-436.

13.Stahl K, Alenius S. 2012. BVDV control and eradication in Europe. Japanese
Journal of Veterinary Research 60 (Supplement): S31—S39

14. Larson RL, Pierce VL, Grotelueschen DM, Wittum TE. 2002 Economic
evaluation of beef cowherd screening for cattle persistently—infected with bovine
viral diarrhea virus. Bov Pract. 36(2):106-112.

15. Presi P, Struchen R, Knight JTones, Scholl S, Heim D. 2011 Bovine viral
diarrhea (BVD) eradication in Switzerland—Experiences of the first two years
Preventive. Veterinary Medicine PREVET—-2916;10

16. Taylor LF, Van Donkersgoed J, Dubovi EJ, Harland RJ, van den Hurk JV, Ribble
CS, Janzen ED. 1995. The prevalence of bovine viral diarrhea virus infection in a

population of feedlot calves in western Canada. Can J Vet Res 59: 87—93.

190



ATHE A29A + HALEGAD A S S AT ARk g

NE

54 48

1. Belak S. The molecular diagnosis of porcine viral diseases, Acta Vet Hung.
2005;53(1):113—24.

2. Boklund A, Dahl J, Alban L. Assessment of confidence in freedom from Aujeszky's
disease and classical swine fever in Danish pigs based on serological
sampling—Effect of reducing the number of samples. Prev Vet Med. 2012 Dec 28.

3. Ely ER, Nicholson RE, Snow LC, Strugnell BW, Willilamson SM, Milnes AS, Watson
EN, Hoinville LJ. Ewvaluation of methods for measuring coverage and
representativeness of an early—warning diseasesurveillancesystem. Vet Rec. 2012
Oct 27;171(17):423.

4. del Rocio Amezcua M, Pearl DL, Friendship RM, McNab WB. Evaluation of a
veterinary —based syndromic surveillance system implemented for swine Can J
Vet Res. 2010 October; 74(4): 241-251.

5. Wernike K, Hoffmann B, Beer M. Single tube multiplexed molecular detection of
endemic porcine viruses In combination with a background screening for
transboundary diseases. J Clin Microbiol. 2013 Jan 9.

6. Willeberg P, Nielsen LR, Salman M. Designing and evaluating risk—based
surveillance systems: potential unwarranted effects of applying adjusted risk
estimates. Prev Vet Med. 2012 Jul 1;105(3):185—94.

7. Merialdi G, Dottori M, Bonilauri P, Luppi A, Gozio S, Pozzi P, Spaggiari B, Martelli
P. Survey of pleuritis and pulmonary lesions in pigs at abattoir with a focus on
the extent of the condition and herd risk factors. Vet J. 2012 Jul;193(1):234-9.

8. Maria del Rocio Amezcua, David L. Pearl, Robert M. Friendship, and W. Bruce
McNab Survey of pleuritis and pulmonary lesions in pigs at abattoir with a focus
on the extent of the condition and herd risk factors. Vet J. 2012
Jul;193(1):234-9.

9. Seddon YM, Guy JH, Edwards SA.Optimising oral fluid collection from groups of
pigs: effect of housing system and provision of ropes. Vet J. 2012
Jul;193(1):180—4.

10. Sanchez—Vazquez MJ, Strachan WD, Armstrong D, Nielen M, Gunn GJ. The
British pig health schemes: integrated systems for large—scale pig abattoir lesion
monitoring. Vet Rec. 2011 Oct 15;169(16):413.

11. Schemann AK, Hernllndez—Jover M, Hall W, Holyoake PK, Toribio JA.
Assessment of current diseasesurveillance activities for pigs post—farmgate in
New South Wales. Aust Vet J. 2010 Mar;88(3):75-83.

12. Strk KD, Nevel A. Strengths, weaknesses, opportunities and threats of the pig
health  monitoring systems used in England. Vet Rec. 2009 Oct
17;165(16):461-5.

191



A2y FEAEAE T3 FAAE Fd flal=d Aovls N

1. Adrienne W. Paton and James C. Paton. 1998. Detection and charaterization of
shiga toxigenic Escherichiacoli by using multiplex PCR assays for stxl, stx2,
eaeA, enterohemorrhagic E.coli hlyA, rfbO111, and rfbO157. J.Clin.Microbiol.
36(2):598.

2. Ambrose L Cheung, Arnold S Bayer, Gongyi Zhang, Hattie Gresham, and
Yan—Qiong Xiong. 2004. Regulation of virulence determinants in vitro and in vivo
in Staphylococcus aureus. FEMS Immunology & Medical Microbiology. 40:1—9.

3. Anja Hummel, Wilhelm H. Holzapfel, Charles M.A.P. Franz. 2007. Characterisation
and transfer of antibiotic resistance genes from enterococci isolated from food.
Systematic and Applied Microbiology. 30:1-7.

4. Armin Saalmlller, Matthias J. Reddehase, Hans—JlOrg Blhring, Stipan Jonji¢, Ulrich
H. Koszinowski. 1987. Simultaneous expression of CD4 and CD8 antigens by a
substantial proportion of resting porcine T lymphocytes. European Journal of
Immunology. 17:1297—-1301.

5. Charlene R. Jackson, Paula J. Fedorka—Cray and John B.Barrett. 2004. Use of a
Genus— and Species—Specific Multiplex PCR for Identification of Enterococci. J.
Clin. Microbiol. 42(8):3558.

6. Creemers PC. 1987. Determination of co—expression of activation antigens on
proliferating CD4+, CD4+CD8+ and CD8+ lymphocyte subsets by dual parameter
flow cytometry. J. Immunol. 97:165—171.

7. Danbing Ke, Franlois J. Picard, Francis Martineau, Christian M0Onard, Paul H. Roy,
Marc Ouellette and Michel G.Bergeron. 1999. Development of a PCR Assay for
Rapid Detection of Enterococci. J. Clin. Microbiol. 3497-3503.

8. Diego Cariolato, Christian Andrighetto, Angiolella Lombardi. 2008. Occurrence of
virulence factors and antibiotic resistances in Enterococcus faecalis and
Enterococcus faecium collected from dairy and human samples in North Italy. Food
Control. 19(9)886-892.

9. Garner W, Tobias Ka' 'ser, Saalmiller A. 2009. Porcine T lymphocytes and NK
cells = An update. Dev. Comp. Immunol. 33:310—320.

10. H. Y. Tsen, C. K. Lin, and W. R. Chi. 1998. Development and use of 16S rRNA
gene targeted PCR primers for the identification of Escherichiacoli cells in water.
Journal of Applied Microbiology. 85:554—560.

11. Higgns DA. 1981. Markers for T and B lymphocytes and their application to
animals. Vet Bull. 51:926—963.

12. M. P Rodr 1"guez—Carrello, L. LOpez—Fuertes, C Revilla, A Ezquerra, F Alonso, J
Dom 1'nguez. 2002. Phenotypic characterization of porcine IFN—y —producing
lymphocytes by flow cytometry. Journal of Immunological Methods. 259:171—179.

13. Ng LK, Martin I, Alfa M, Mulvey M. 2001 Multiplex PCR for the detection of

192



tetracycline resistant genes. MolCellProbes.15(4):209—-215.

14. P. Poeta, D. Costa, Y. Slenz, N. Klibi, F. Ruiz—Larrea, J. Rodrigues and C.
Torres. 2005. Characterization of Antibiotic Resistance Genes and Virulence
Factors in Faecal Enterococci of Wild Animals in Portugal]. Vet. Med. 52:396-402.

15. Vanessa Vankerckhoven, Tim Van Autgaerden, Carl Vael, Christine Lammens,
Sabine Chapelle, Rosaria Rossi, Daniela Jabes and Herman Goossens. 2004.
Development of a Multiplex PCR for the Detection of asal, gelE, cylA, esp, and
hyl Genes in Enterococci and Survey for Virulence Determinants among European

Hospital Isolates of Enterococcus faecium. J. Clin. Microbiol. 42(10):4473.

193



K-

Aol AR A RO

=]
=

OfL| & LCt.

—
—

S7HSHOIA




	가축 소모성 질환 근절방안 및 농가 적용 프로그램 개발
	요약문
	목차
	<제1세부> 국내 소 바이러스성 설사병 근절 프로그램 개발 및 BVDV 항원현장검사 킷트 개발
	요약문
	목차

	제 1 장 연구개발과제의 개요
	제 2 장 국내외 기술개발 현황 
	제 3 장 연구개발수행 내용 및 결과 
	제 1절. 국내 소 유산의 원인 분석 및 근절을 위한 대책마련 기술 개발
	1. 년도별 소의 소모성 질병 진단 추이
	2. 분자 생물학적인 방법으로 BVDV 불활화백신에서 항원 진단법 확립
	3. 국내 야외 BVDV의 분리
	4. BVDV E2 재조합 베큘로바이러스 작성 및 단백질 발현
	5. BVDV의 특이 항체 생산
	6. 국내 사용 중인 아까바네 생백신주의 분자생물학적 평가
	7. 국내 남부지역의 아까바네 및 유행열 바이러스에 대한 항체가 조사
	8. 국내 소에서 신종 소 파라인플루엔자 5형 감염증 확인
	9. 개량된 소 아까바네 및 유행열 혼합불활화백신의 개발
	10. 소의 소모성 질환의 치료제로 Ribavirin

	제2절. 세부연구수행 결과


	<제1협동 제1과제> 국내 소 유산의 원인 분석 및 근절을 위한 대책마련 기술 개발 
	요약문
	목차

	제 1 장 연구개발과제의 개요 
	제 2 장 국내외 기술개발 현황 
	제 3 장 연구개발수행 내용 및 결과
	제 1절. 국내 소 유산의 원인 분석 및 근절을 위한 대책마련 기술 개발
	1. 년도별 소의 소모성 질병 진단 추이
	2. 분자 생물학적인 방법으로 BVDV 불활화백신에서 항원 진단법 확립
	3. 국내 야외 BVDV의 분리
	4. BVDV E2 재조합 베큘로바이러스 작성 및 단백질 발현
	5. BVDV의 특이 항체 생산
	6. 국내 사용 중인 아까바네 생백신주의 분자생물학적 평가
	7. 국내 남부지역의 아까바네 및 유행열 바이러스에 대한 항체가 조사
	8. 국내 소에서 신종 소 파라인플루엔자 5형 감염증 확인
	9. 개량된 소 아까바네 및 유행열 혼합불활화백신의 개발
	10. 소의 소모성 질환의 치료제로 Ribavirin

	제2절. 세부연구수행 결과


	<제1협동 제2과제> 돼지소모성질환 제어를 위한 면역증강 사양관리기법 개발 및 농장 적용 
	요약문
	목차

	제 1 장 연구개발과제의 개요 
	제 2 장 국내외 기술개발 현황 
	제 3 장 연구개발수행 내용 및 결과 
	제1절 돼지소모성질환 제어를 위한 면역증강 사양관리기법 개발 및 농장 적용
	1. 돼지소모성질환 농장단위 질병발생 모니터링 및 분리 병원체의 특성 조사
	2. 질병발생 위험지도(Farm disease risk assessment mapping) 작성을 통한 기본 방제대책수립
	3. 돼지소모성질환 유발 핵심 병원체 제어용 면역제제 개발
	4. 자돈의 돼지 소모성질환 병원체 제어용 면역제제 시제품 생산
	5. 양돈장 질병발생 유형별 맞춤형 적용 프로그램 개발 및 보급



	<제2협동> 동물질병제어를 통한 축산식품 유래 위해물질 제어기술 개발 
	요약문
	목차

	제 1 장 연구개발과제의 개요
	제 2 장 연구개발 내용 및 방법 
	제 1절 국내 양돈 현장의 병원성 세균 및 지표세균의 오염 실태 분석
	1. 돼지 분변 및 환경으로부터 샘플 채취
	2. 주요 분리 대상 세균 및 확진
	3. 분리된 세균에 대한 주요 항생제 내성 프로파일
	4. 항생제 내성 유전자 및 병원성 유전자 분석
	5. 세균성 질병 제어를 위한 주요 오염 요소 분석 및 예방 대책을 위한 가이드라인 확립

	제 2절 항생제 대체물질의 축산물 유래 세균에 대한 (in vitro) 항균 스펙트럼 및 안정성 평가
	1. Bacteriocin-like-inhibitory-substance (BLIS) 물질 NK34의 항균능 측정
	2. 알칼리 미네랄 비특이 면역물질 (Alkali mineral nonspecific mmunostimiulator)의면역 증강 효과 확인
	3. 천연 미네랄 비특이 면역물질 (Natural mineral nonspecific mmunostimiulator) 의 면역증강 효과 확인

	제 3절 항생제 대체물질의 사료첨가제로의 제조
	1. 천연 미네랄 비특이 면역물질 (Natural mineral nonspecific immunostimiulator)과 제 2물질과의 혼합제제의 면역 증강 효과 확인


	제 3 장 연구개발결과
	제 1절 국내 양돈 현장의 병원성 세균 및 지표세균의 오염 실태 분석
	1. 돼지 분변 및 환경에서 주요 병원성 세균 및 지표세균 오염 현황
	2. 분리된 세균에 대한 주요 항생제 내성 프로파일
	3. 항생제 내성 유전자 및 병원성 유전자 분석
	4. 세균성 질병 제어를 위한 주요 오염 요소 분석 및 예방 대책을 위한 가이드라인 확립
	4. 결론

	제 2절 항생제 대체물질의 축산물 유래 세균에 대한 (in vitro) 항균 스펙트럼 및 안정성 평가
	1. Bacteriocin-like-inhibitory-substance (BLIS) 물질 NK34의 항균능 측정
	2. 알칼리 미네랄 비특이 면역물질 (Alkali mineral nonspecific mmunostimiulator)의면역 조절에 의한 생산성 향상 효과 확인
	3. 천연 미네랄 비특이 면역물질 (Natural mineral nonspecific mmunostimiulator)의 면역조절에 의한 생산성 향상 효과 확인
	4. 결론

	제 3절 항생제 대체물질의 사료첨가제로의 제조
	1. 천연 미네랄 비특이 면역물질 (Natural mineral nonspecific immunostimiulator)과 제 2물질과의 혼합제제의 면역 증강 효과 확인
	2. 항생제 대체물질로서의 후보군 중에서 산업화에 적용 가능한 후보 선택
	3. 천연미네랄 비특이 면역물질 + 제 2 물질의 혼합제제의 상품화
	4. 결론



	제 4 장 목표달성도 및 관련분야에의 기여도 
	제 5 장 연구개발 성과 및 성과활용 계획 
	제 6 장 연구개발 과정에서 수집한 해외과학기술정보
	제 7 장 참고문헌




