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2. A7/ LA o 8 1

2.1, B o shS gYaolotE

o T FookE THRSE 7
[e]

zHolxlel S28olo}
et HF5E 7IZ0l

Hx BHRETYE (
mstol 2o

https://residue.foodsafetykorea.go.kr/)’

sten, & 5552 =282 E0

AEolM £F5t0 HItE TdE

=R H4=S MRL | HAZEMRL | F4Xl% MRL | HaAE MRL
< (ma/kg) (mga/kg) (mg/kg) (mga/kg)
A Etato|Al(Gentamacin) 0.1 2.0 0.1 5.0
L A2l (Nafcillin) 0.3 0.3 0.3 0.3
“t=ZE2(Nandrolone) 0.002 - - -
4| 20to|2l(Neomycin) 0.5 0.5 0.5 10.0
= AHH| EFES (Dexamethasone) 0.001 0.002 - 0.001
=A|Mo[ 22! (Doxycycline) 0.1 0.3 0.1 0.6
Cloll &7t 0.01 B B _
(Diethylcarbamazine)
C|ES A El(Dicloxacillin) 0.3 0.3 0.3 0.3
ClEIslo| =212 0.01 _ _ _
(Diphenhydramine)
C|EE AR (Difloxacin) 0.4 1.4 0.1 0.8
CIS|E2AEH E0l0|A/AER
(Dihydrostreigr}]%lcj\_iln/Streptomy 0.5 0.6 0.6 1.0
cin)
2l 30}o|4l(Lincomycin) 0.1 0.5 0.05 1.0
Ml £ 2 (Methomy!) 0.02 - - -
ZHA(Monensin) 0.05 0.05 0.05 0.05
H| 2H| 2l (Berberine) 0.01 - - -
I A | | A 2
(Benzylpenicillin, Penicillin G, 0.05 0.05 - 0.05
Procaine benzylpenicillin)
H|X| 2= (Bithionol) 0.01 - - -
A T (Sulfonamides) 0.1 0.1 0.1 0.1
Mgl i i
Su{ElSulpyrine, Dipyrone, 0.1 0.1 0.1 0.1
M|zE 2 (Cefazolin) 0.05 0.05 0.05 0.05
M| &=l Al(Cefalexin) 0.2 0.2 0.2 1.0
of=AlAEl (Amoxicillin) 0.05 0.05 0.05 0.05
E | —
 hcotomiide) 0.09 - - -
o] il =
(AntipyrierFeE,| JIglhTelnazone) 0.01 B - -
LHICIE (Albendazole) 0.1 5.0 0.1 5.0
| Al2l(Ampicillin) 0.05 0.05 0.05 0.05
oflz|AZoto|Al(Erythromycin) 0.05 0.05 0.05 0.05
ol Z2EZES AR (Enrofloxacin) 0.1 0.3 0.1 0.2




o Eof|H =2l

(EL-Methylephedrine HCI) 0.01 B B -
SA-2I4HOxolinic acid) 0.05 - - -
SA|#HICHES(Oxibendazole) 0.1 0.2 0.5 0.1
SAHEZIMNO 2/ 2= 2HIERS
AOISRI/EIEREN0 2R 0.0 0.6 . >
(Oxytetracycline/Chlortetracycline
[Tetracycline)
0l0I&=&H(Imidocarb) 0.3 1.5 0.05 2.0
OltH 2 El(lvermectin) 0.03 0.8 0.4 0.1
ItLtBLOI &l (Kanamycin) 0.1 0.6 0.1 2.5
S| AEl(Colistin) 0.15 0.15 - 0.2
et El(Clanobutin) 0.01 - 0.15 -
=22 2=2(Clorsulon) 0.085 0.1 - 0.2
22 1=(Clopidol) 0.2 2.0 0.2 3.0
S = Aral2l(Cloxacillin) 0.3 0.3 0.3 0.3
Et2 2&1(Tylosin) 0.1 0.1 0.1 0.1
HEetIZ LA 0.01 _ _ _
(Tetrachlorvinphos)
EEct=E(Toltrazuril) 0.1 0.5 0.15 0.25
Eo= =
(Triclabendazold) 0.2 0.3 0.1 03
El =22
(Trichl&%rﬁ%ﬂ&rﬁonate) 0.05 0.05 0.05 0.05
ElOt=&!(Tiamulin) 0.1 0.5 0.1 0.5
EIOHHICHE(Thiabendazole) 0.1 0.1 0.1 0.1
EIZHILIZ(Thiamphenicol) 0.05 0.05 0.05 0.05
HILFAIEl(Phenacetin) 0.01 - - -
H = E|OF&I(Phenothiazine) 0.01 - - -
HIPHE/HHICIS/ S ABICHE
(Febantel/Fenbendazole/Oxfend 0.1 0.5 0.1 0.1
azole)
ZAl(Phoxim) 0.05 0.05 0.4 0.05
T2l ELIEE(Prednisolone) 0.004 0.01 0.004 0.01
Z2E M (Propoxur) 0.05 - - -
E=Z 2 HILIZ(Florfenicol) 0.2 3.0 - 0.3

O oo HAelkE FHFSE 7|&
[ o=
o YR HAoHE
(https://db.ffcr.or.jp/front/)’ =M O|X|
ooy, & 7189
E 1-2. 42 gAoE MRS E 7[&E

S28olotEo et RS

‘The Japan Food Chemical

Research Foundation

oL FRHSIIES AL R Y

=x/o4 HAAES MRL HA7F MRL & AKX 2 MRL EHAAZEF MRL
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
Hl oo Al (Neomycin) 0.5 0.5 0.5 0.5
ol 2 24| o] E(Decoquinate) 1.0 2.0 2.0 2.0
Z 2l El (Doramectin) 0.01 0.02 0.02 0.02
Cl 2232 (Diclazuril) 0.5 3.0 1.0 2.0




C|S|E2AEMEOO|AI/AE

(Dihydros%e%t%rr?wly%lin/snepto 0.3 0.3 0.3 0.3
mycin)
glHto| ZE (Levamisole) 0.01 0.1 0.01 0.5
LA (Monensin) 0.01 0.02 0.1 0.01
S A|HEl (Moxidectin) 0.05 0.1 0.5 0.05
A
(t\lji?;lilﬁligrﬁgiﬂ# 0.1 0.2 0.1 0.2
Bl A | L A 2
(Benzylpenicillin,  Penicillin 0.003 0.0083 0.003 0.003
G, Procaine benzylpenicillin)
gfgﬂ%’f;ﬁé@g%ﬂ 0.1/0.05 0.1/0.05 0.1/0.05 0.1/0.05
M| Z E| 21H (Ceftiofur) 1.0 2.0 1.0 15.0
ACIH| A
(S_L);ciln%rit/oclirlw_l) 0.5 2.0 2.0 5.0
ot=A| Al 2l (Amoxicillin) 0.05 0.05 0.05 0.05
QI CHE (Albendazole) 0.02 0.02 0.8 0.8
ot A2l (Ampicillin) 0.04 0.04 0.05 0.04
A A
czﬂErEyltFr_o%n?;?;!rT)l 0.2 0.2 0.2 0.2
ol 2 Z5 AL (Enrofloxacin) 0.05 0.1 0.05 0.1
iAIEﬂEgMOI%E/EEEHI
SposdEcze | oo | a0 | o
line/Tetracycline)
Ol ™ El (lvermectin) 0.02 0.02 0.04 0.02
XM 2t=(Zeranol) 0.02 0.02 0.02 0.02

E| ot CHE (Thiabendazole) 0.1 0.1 0.1 0.1
2 2 A (Closantel) 2.0 2.0 5.0 5.0
£ Z 1| =(Clopidol) 0.2 2.0 0.2 3.0

Et 2 Al (Tylosin) 0.1 0.1 0.1 0.1
Egl= =
(TECEIIaEbSrtZJaEZEIEe) 0.2 0.3 0.1 0.2
Eo|Z A (Tilmicosin) 0.05 0.6 0.05 1.0
| gl JH I CHES /S AHICHS
(Febantel/Febendazole/Oxfen 0.1 0.5 0.1 0.1
dazole)

EF B CLE(Flubendazole) 0.02 0.3 0.05 0.1
EZZ0 2 (Flumequin) 0.5 0.5 1.0 3.0
oto| EBt=(Amitraz) 0.2 0.4 0.2 0.4

EF M E2(Flumethrin) 0.01 0.02 0.2 0.01
2HA 2 Al = (Lasalocid) 0.02 0.7 0.02 0.7
ot 2tatol Al (Avilamycin) 0.2 0.3 0.2 0.2
ot=z|olo| Al (Apramycin) 0.5 0.5 0.5 2.0
Z 2| AEl(Colistin) 0.15 0.15 0.15 0.2
Elot= &l (Tiamulin) 0.1 0.1 0.5 0.1

& EtH| E 21 (Deltamethrin) 0.5 0.05 0.5 0.05

Alo| & F E 2l(Cyfluthrin) 0.2 1.0 4.0 1.0
OfH}H El (Abamectin) 0.01 0.05 0.1 0.01

off =2 =2 El 0.1 0.3 0.1 0.3

(Eprinomectin)

_‘]O_




EnZz=E

(Trichlorfon, Metrifonate) 0.1 0.1 0.1 0.1
Z Al (Phoxim) 0.05 0.05 0.4 0.05
L= A2 (Nafcillin) 0.3 0.3 0.3 0.3
C| 2 E ALA 2l (Dicloxacillin) 0.3 0.3 0.3 0.3
M| = 2| = (Cefquinome) 0.05 0.1 0.05 0.2
Fttoto] Al (Kanamycin) 0.1 0.6 0.1 3.0
%%AP\E'EI(Qoxacimn) 0.3 0.3 0.3 0.3
ID'”E‘LLEI
(Tr ethoprim) 0.08 0.08 0.1 0.08
= 2| x| 2t (Praziguantel) 0.3 4.0 0.2 4.0
EF YA (Flunixin) 0.01 0.1 0.02 0.2
T EUEE
(Prednisolone) 0.001 0.001 0.002 0.001
s E2}F=& (Toltrazuril) 1.0 4.0 2.0 4.0
Sl ALH EFE
(Dexamethasone) 0.001 0.001 0.002 0.001
LI EZE AL (Nitroxinil) 0.7 0.5 0.6 0.7
AbO|H H EE
(Cypermethrin) 0.1 0.05 0.2 0.05
I H 2t &l (Piperazine) 0.01 2.0 0.09 2.0
LCE2HAEHE
(Norgestomet) 0.0001 0.0001 0.0001 0.0001
UEYHLHAE
(Altrenogest) 0.004 0.004 0.004 0.004
E|2IlH 0| E
(Thiophanate) 0.1 0.4 0.07 0.1
H =872 (Fenobucarb) 0.01 1.0 0.3 0.01
Bz T Z2Ifo|lE
(Bromopropylate) 0.05 0.05 0.05 0.05
C| 2 22 Y A (Dichlorvos) 0.05 0.04 0.02 0.04
=H2| =(Naled) 0.05 0.04 0.02 0.04
H £ (Methomyl) 0.02 0.02 0.02 0.02
ZAH (Phosmet) 0.1 0.1 0.1 0.1
2Z2=2H2lZzA
(Chlorpyrifos) 0.3 0.01 1.0 0.01
FtH CFE (Carbendazim) 0.1 0.4 0.07 0.1
= 2 Z M (Propoxur) 0.05 0.05 0.05 0.05
HMH E&l(Permethrin) 1.0 0.1 1.0 0.1
HEA| E2}AI(Bacitracin) 0.2 0.2 0.2 0.2

O =H A

(https://db.ffcr.or.jp/front/)’ ZH 0

oo, & 7159 SE8°

4 ? &3 (CODEX ALIMENTARIUS)
of

x|_20_|o

= o
7| jLEpy—

| X2
OI:J-‘-O.” EH?_I- |_'|'|'

S =S

‘The Japan Food Chemical

0 o
SEg8o%E T

7ol& 7I&E0l EXME.

Research Foundation
Fo&7|&2 #Hsto] =M

. 3H MEAH s Ao tE TR E V|
2x HAZS MRL | Y47F MRL | SAX|Y MRL | HAAIR MRL
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
4l 2oto| A1 (Neomycin) 0.5 0.5 0.5 10.0

_‘]‘]_




ZHI A (Monensin) 0.01 0.02 0.1 0.01
e CHE (Albendazole) 0.1 0.1 5.0 5.0
E| ot CHE (Thiabendazole) 0.1 0.1 0.1 0.1
H| HH/HH LS / SAHICHS
(Febantel/Febendazole/Oxfen 0.1 0.5 0.1 0.1
dazole)
Ee2|AEl(Colistin) 0.15 0.15 0.15 0.2
Z A (Phoxim) 0.05 0.05 0.4 0.05
] o|l=
o Ol= AERA 3o ghoAdE  MFFHE  J|E2  ‘Code  of  Federal

Regulations(https://www.ecfr.gov/current/title—40/chapter—|/subchapter—E/part—180/

SEgolotE TR 8I|FES FDote ZMsigon, 3

subpart-C)’ = 0| X|2|

=
AR

S=32|2fFol tiet

51& 7|&0| EX g

o

E 1-4. 0|73 AEAY /AdF e HaoekE FFSE 7|F
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
Hl 2ofo| Al (Neomycin) 1.2 3.6 7.2 7.2
H=ZFUY ol E
(Decoquinate) 1.0 2.0 2.0 2.0
DUl Al (Monensin) 0.05 0.05 0.05 -
et CHE (Albendazole) - 0.25 - -
E|oftHl C}E (Thiabendazole) 0.1 0.1 0.1 -
I /HH OIS/ SAHCHE
(Febantel/Febendazole/Oxfen 0.4 0.8 - -
dazole)

O =& (EU)

- RY AETH 9IS YLUE BFHS IFE S

European Commission Food

652

safety (https://ec.europa.eu/food/plant/pesticides/eu—pesticides—database/start/screen/mrls)’

= olx| o] s=&2E URIEIIES L5t 2HsIA 20|, & 4652

25 HLES MRL o 27F MRL HAX| 24 MRL HAAE MRL
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
H| 2ofo|Al(Neomycin) 0.5 5.5 0.5 9.0
T2} El(Doramectin) 0.04 0.1 0.15 0.06
C|S|E2AE™MEDIO|AI/AE
2 E0jo| Al
(Dihydrostreptomycin/Strepto 0.5 0.5 0.5 1.0
mycin)
CteEE AR
(Danofloxacin) 0.2 0.4 1.0 0.4
Bl 2 | L] Al 2
(Benzvlpenicillin,  Penicillin 0.05 0.05 0.05 0.05
G, Procaine benzylpenicillin)
M ObA| /M o o S A
(Sulfonamides) 0.1 0.1 0.1 0.1
M| ZE| 21 (Ceftiofur) 1.0 2.0 2.0 6.0

_‘]2_



https://ec.europa.eu/food/plant/pesticides/

R

(Spectinomycin) 0.3 1.0 0.5 5.0
ot=A| Al 2l (Amoxicillin) 0.05 0.05 0.05 0.05
et CHE (Albendazole) 0.1 1.0 0.1 0.5

ot A2l (Ampicillin) 0.05 0.05 0.05 0.05
A A
ol 2 Z 5§ AL (Enrofloxacin) 0.1 0.3 0.1 0.2
SA|H E2lAto| 28 /22 2H|
Eziuto| 22l /H EEIMto| 2 &
(Oxytetracycline/Chlortetracyc 0.1 0.3 - 0.6
line/Tetracycline)
Ol H{H El (lvermectin) 0.03 0.1 0.1 0.03
E| ot CHE (Thiabendazole) 0.1 0.1 0.1 0.1

Bt 2 A (Tylosin) 0.1 0.1 0.1 0.1

= = =

(ﬁca"aieaﬂai)?e) 0.225 0.25 0.1 0.15

2ol ZA(Tilimicosin) 0.05 1.0 0.05 1.0
H gl JH I CHE /S AHCHE
(Febantel/Febendazole/Oxfen 0.05 0.5 0.05 0.5
dazole)
EZFM 2 (Flumeaguin) 0.2 0.5 0.3 1.5
ofo| E2}=(Amitraz) - 0.1 0.2 0.2
Ee2|AEl(Colistin) 0.15 0.15 0.15 0.2
2 el E 2l (Deltamethrin) 0.01 0.01 0.05 0.01
ALO| & & E 2l (Cyfluthrin) 0.01 0.01 0.05 0.01
I | E]

(géﬁnaolrfegt%) 0.05 1.0 0.2 0.3

Z A (Phoxim) 0.025 0.05 0.55 0.03

Lt A2 (Nafcillin) 0.3 0.3 0.3 0.3

== Al 2]

%i0|gxgtﬁi;') 0.3 0.3 0.3 0.3
Zttoto| Al (Kanamycin) 0.1 0.6 0.1 2.5
= S A 8l (Cloxacillin) 0.3 0.3 0.3 0.3

= o 2|

(T_rii'?tligrilr:rlw) 0.05 0.05 0.05 0.05

(Deiﬁ?tlﬁatg%ne) 0.00075 0.002 - 0.00075

1F E2

(é;%'eﬁnfﬂem%) 0.02 0.02 0.2 0.02
Aletoto| Al (Gentamycin) 0.05 0.2 0.05 0.75
EFotF=E(Fluazuron) 0.2 0.5 7.0 0.5

=A|Mo| 22l (Doxycycline) 0.1 0.3 0.3 0.6
2l 3 olo| Al (Lincomycin) 0.1 0.5 0.05 1.5
C| &S A2l (Difloxacin) 0.4 1.4 0.1 0.8

EZ2H Y Z(Florfenicol) 0.2 3.0 - 0.3

H = Al ZH(Meloxicam) 0.02 0.065 - 0.065
M| ¢l ot & (Mebendazole) 0.06 0.4 0.06 0.06

=} A A

ﬁjgt—h%ﬂyogi;') 0.45 5.4 0.25 1.8
g C| | 2 A (Tildipirosin) 0.4 2.0 0.2 3.0

otz 2 ofo|Al 0.5 1.5 - 1.5
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(Paromomycin, Aminosidine,
Monomycin)

Zta| A Zoto| Al

(Gamithromycin) 0.05 0.3 0.05 0.2
2.2. ZY o7} SEBYUE F Aol FosHo=z LHHel odE HE At
O 20224 227 7|& g0l ALE Jisst = §7F SE& 2UdES 2F 327K 2 FAEHJLD, of
Nees HEM oekEcz Fo FFQ &, HX], U1 A80=2 JHHEAS. HE MM, HIS
TEH, QLYESHE Melsty Faol oM ZXo FE= S 2ol cfst x| =& -of 2k uH
A2 Fo dFe. g sEez JME U= FEMHER EREEFEALIE&(sodium
bicarbonate), @=H+E&(sodium chloride), EEzZIFE (toltrazuril)0lo 0| S92 ME2&52 ERA
ALIEE-YSILIEE-EE0|% (floppy kid syndrome), EEZIFE-ZAIE5 Y.
# 1-6. 74 S2lE HAF oUE
HE4 7|9y =5
HH = Ee{d |l TEH
Sl kY Ee{d |l 2EH|
AEHEN o aqd| i) x| 2|
E3A 5% SENH o aqd| i) SEAEH
ofo|E0|Y- T F EereAH o2 =
CHA DEY oA EoiAo|dEod14 x| =2
Clofl& ADtEH F iAol EodT4 x| 2|
Z2EA-M =gt 2HEH
CIAE FAL s 2
Aok MIb 40 FAL ERAttOl L SHY |
ME-2g4 M S Ak 2|
HEZE A 2|
ol =gt EME|MHIO[2 S|
Hz|H|E ErUdlo|2H 2 2HEH
AZZE 50 Eol=8t S|
O|-ZIEE® o= x| 2H|
s=H EO[LE[AO[AA 2
O ZE Exlolofl A7 0] -
LuHo|HF FEHeto|2 S|
HZZHIE F ER2Hlo|HA 2EH
S 0.9 AIGFAL Eets 2EH
Sts =Al 20 Fsts SHAYA|
MZEA| S2IH[HX|E) 2EH
S=ETIHHCG SEIH|HX| ) SE2EH|
=5 FASAL ElEEHA SH |
FIEZRl 2= TIPUtER 2HEH
THER-8 S T&H|
HiO|H ZE{A FALH AT SEUER T&H|
UE TAA AT E=UER 2EH|
oAl E-of = | AT EUER BH Al
HH|M3(BOVI-C3) A TITE=UER 23H|
HIEX|2-M] FAL| st SEUER 2EH

1
—
~

1
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7t HA=A2H, 25

1

0%

T4 = 0f

71 71& 2674 of

S=EAUEFS 20229 4=

HE. N2
Ao L—-o

PN

o
—

SAEH, A, FEMIF tickez ZAE.

Kto

ey

Hel cl=2 Z[ollA

[

O

HH

=
S

SRAELCIE Y

HH A
=1 —,

2324

F

S
S

o2

A
(=]

oo

ol
[N}
3l
|
jus ]
.

I0

—_

il

<

x| 2o

my

al
=<

2 gy sH

|2H 7{et=ct

oz x

off =

A ofzfet =i 7|

5

Atz7h Aol 2

21
M oel=e| Faol o

Y

=]
=

7ol

7% ZA}

(=]
=
o

PN
Hl C}E (Fenbendazole) Ol

17t S2 820

5

O =4

(Haemonchus

SEE

(o]
=

o 0]l A

=

04
kit
T
Tl

2 THS Rl ALEE

contortus)

dotofet.

[e]
L

SHX|

Bromsalane (Dibromsalane, Tribromsalane) M A 2t SAlof| 504

i ol

% 4

7

tod, 6A1Zt

So0iF ¥ 30mLE TR Z0is

72

7ol

n1

__A_l

H 30mLE

il

gl

o]

oR

[}

b

Z o |

Ef 7t

=
=

gl

| @70

3

1

=2
=

HE kg¥ 0.4mL

A=t flsh AHEE.

.r.
ol
v

b=l

e

=
S,

3

2, g0l

(Ivermectin) Ol

ol E|
==

0| B{

FAH =
THE ¢

F_oOj

Q
=

ofo|=0]|

HoAL

o

=
=)

7]y

71

S

ofgt & Xz

=2
=

1
I}

NI

o
Hi
ol

7ol

no

~
__A_l
iy

>+

ZOpX|X|

7t

il

AM
S

IA| E 2 MY (Diethylcarbamazine Citrate)& #=

R
(il

Cim & 7r=Hto}

=
T =

L
—

tE
oz, @4ioAM oiH|, Z|E} T8EH,

AL
M= 10kge & 1mLE 5~10

Clof| &

L]

tn, =5 A9 HS 10kgE =A

NE

ofl

£ 1527+

0.5~1TmL

ol

ofu

o
i

F

e .

LI E & (Sulfadimethoxine sodium)&

Al
—_

uhC | 5
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MY, Haol 2 25~5.0mLE 1€ 13| H3t = ZFFAGIH, XM Sol= 2812 =

=
oy
o
=
=
O
=3
m
N
(@]
=
)

()

ME-EHEAS IAl E%é—h' Al(Bromhexin  HCIHZ} HYREI=E ArC|e
, S0l HE, 72X Y )

2. ME 25kgY 1~29% Eollstod Foig. 7RI

&, HE 82 =
o =
—

AZzet2 AZEFA LIEE(Enrofloxacin-Na)8 FEMESE, FA0A AZZEZ AR
Mol JUsE MTd Eel X220 AFZE. MB 10kgy 0.6mL% 3 mstFALE FE st
o, 33 E7IZE0|L} MzUdatEe] A2 MBI 10kg™ ImLA Foigh ZHEOf 2 AEOf
7t A= gaol E F0iE FsHotE

A=zE 50F= HZEEA LHEE(Enrofloxacin—Na)2 SEMESZ, gAoM AZEZ
Atdlol] Zh=dol U= MaM ZEe| x|Zof AFSE. AMF 10kgY 0.5mLY 3 IstFALE
st S3SF7|AH0|L MdEdatEe] 9 AHE 10kgd 1mL4 Foigh ZHEof
LTI UALE AS Mol o|M0| U= Fao AR FoiE Fdfote. FE82=2 HEY
S=0AM ZHEo|Mo| LiEtE = AL, E Fof, SFAMEA Z

o|-ZtE2&(F)2 olo|E=Z(Imidocarb dipropionate)2 fEAMEC=Z, EA0|A HiH Ao}
oflgt 2 x|Zo ALRE. ®HZ 100kgE 2mI¥ 1|5t E2 ZSFAIE El £t

BEH 2 & EESHA(Bromhexin HCI 2 H Y 2 EFE(Phenylbutazone)& FaMESZ, g
=

2olAM HE, 7|2XY, vYE S S57(EE PHE sl ALEE. M E 25kgE 1~2g2
sistod Foigt &fEel g4 2 o] AJE oA = ALES Fslote.

a0l ()2 HIELZ K1(Vitamin K1)2 FEME2=Z, gaoM NEZZEERIE S| of
gt 2 x| 20| ALEE. 2N MEZZEEHIESS A MA=52 AMF 100kg™ 5~25mLE 12
of 1mL7F =16IX| == MAM3| HWFASID, XH=2l B 100kgE 0.5~2.5mLE 182
of 0.56mL7F =o}skX| ZEE & H|ZM MZZEEHIE S ZF AE 100kgE 5~25mL

=)
Sts SA| 202 SA|Ato|22I5IC[ 280l E(Doxycycline Hyclate)E fFaMdE22, EA0A
=AlALO| 230l Z+=AM0o| A=  Bodetella, Campylobacter, Chlamydia, E. coli,
Haemophilus, Mycoplasma, Pasteurella, Rickettsia, salmonella, Staphylococcus,
Streptococcus spp. S0| €27|= 2357 ¥ S5 HPEBL XZE 2 ASEH. MS
200kge &M 5g2 S0l 3sAstol 1Y 23], 3~5¢UZt AFFoIE FdE =2
Tetracyline & &lof el 3 of TDIEHS0| AE AP ALES Fdolok

Z£2 LE2EEAL(Norfloxacin)g RaEMAESZE, EE2EFARMd  Hadol Us

Campylobacter E. coli, Haemophilus, Pasteurella, Salmonella, Mycoplasma2

sl A2E. MBI 75~15kge 2H 10mLS SIF & WA 3~5a7+ &4
I

A 2 7259 Mztet Fofrt JAAL, F=E MAo| oo mEligkSo

—_ O

00 Dot |=|'LI
b

H

[©]

0

;

ol

=T A
= 1

i
m

T

rlo

-82 HHIctE(Fenbendazole)2 FEME2Z, g4 HHM2IE(Haemochus contortus)
HstZ[ el Al2E. AES kgY 24X 625mge 28510 1 15, 372t AT FHE &

Bromsalane(Dibromsalane, Tribromsalane S) MA 2t SAlo|l F0istl= WS ZsHof

02 Mo
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« ERE:! ZY[Z et EFY Hio|2HA PR el AoMs o xEAHe HHo=R
Y U2, oAM= HEZE S2to| 3.

o Heartwater: XEJ|Z St Ehrlichia ruminantium 4222 dhedst FAoAM Mo E=R
1Y = HAL 52 T4 |10 H AL LHEHE. HolZ2[Ftef Fi2|EsfiollA st , Ho| =
FolM Zo| # ol= HREE9 24 JhsMo| AUZ. AEME SAH EZIAO[Z 2 I SAH|
EZIAIO| 2B S A E. A2 WAESI) o == Aoz U A0, Hot=Zz|Ft S5t
=OoAM BHAS AL B

2.3. dlle &7t HaolokE #E At
O o|l=e 49, ticte adro siYste 48 2lekZol sel=o A0 O 2o 357 &Y
o2 ISt Mannheimia haemolytica, Pasteurella multocida Y&l X Clostridium perfringens
Types B, C, D 8#AlQl GoatVac C.D.-T7} AlE .
# 1-7. FDA &¢ g8 o|eE
HEY 71dd =5
Biosol® Zoetis, Inc. SH |
Ceftiflex Cephazone Pharma, LLC A
Deccox® Zoetis, Inc. EEAIEH|
Equizole® Boehringer Ingelheim, Inc. T
E-Z-EX Wormer Pellets ADM Alliance Nutrition, Inc. &
Granulex Aerosol Spray Mylan Institutional, Inc. D=
Intragel Zogtis, Inc. A ZH
Monovet® 90 Huvepharma EOOD RN E=
Naxcel® Zoetis, Inc. SH |
Neo200 Huvepharma EOOD A
Neomed® 325 Bimeda, Inc. SHA K|
Neomix® 325 Zoetis, Inc. SHY K|
Neomycin Sparhawk Laboratories, Inc. SHA|
Neomycin Huvepharma EOOD A
Neo-Sol 50° Huvepharma EOOD SHYA|
Neosol-Soluble Powder Med-Pharmex, Inc. S|
Neosol-Oral Med-Pharmex, Inc. S|
Omnizole Boehringer Ingelheim, Inc. TS
Ophthaine® Solution Zoetis, Inc. o H|
Panacur® Merck Animal Health TEH
Rumatel® 88 Phibro Animal Health Corp. S|
Rumensin® Elanco US Inc. SEAIEA
TBZ200 Boehringer Ingelheim, Inc. =M
Tetracyn Zogtis, Inc. SHA |
Thibenzole Boehringer Ingelheim, Inc. &
Trypzyme® Farnam Companies, Inc. D=
O wEdg &2 2UdE2 g4 M8 UuFHohs o, 2 ga 3o HE 2[2ekEo| cigl. o
A ECH= SN Fe AdESS T2 ALESHH, Bo| A0l= M= EIZEAY. HAdM H
& oS <2ISt Staphylococcus Hialnf U EHAl T2 EFMa SHACRS ALZg



Staphylococcus #4l, U8 i Tg|n EFM2 A 2= I AB3tE X|

A E olest= Coxiella burneti AM=8441 CoxevacO| AlEHE QL.

E 1-8. REUY S0l Y28 UE
HIE 7|y =
LuxVet 50 S GEAFarm Technologies Ltd A=A
C+B Gluconat 24+6 Bela—Pharma GmBH & Co. KG 2HEH|
Axentyl Biovet jsc SHA|
menbutone solution Alvetra 23|
VIMCO emulsion Laboratorio hipra HHAL
Tyljet Ceva sante animale SHA|
Eprinex Multi Boehringer ingelheim A
GUDAIR Cz veterinaria, s.a. ELA|
Vetbuton Vet-agro Multi-trade company S|
Glucadex Kepro bv iIEHI
Euthanimal 20% Alfasan nederland b.v. O F=PA A Al
Ocurev Cz veterinaria, s.a. HHAL
Parofor Huvepharma nv S|
Interflox—100 Interchermie werken de Adglaar eesti as SH K|
Hemosilate Ecuphar veterinaria slu x| 2|
Pharmasin Huvepharma nv S|
Belfer Bela—pharm gmbh & co.kg A =2
Lactato—RingerVet B.braun vetcare sa x| 2|
Menbutil Animedica S|
Curaflox Fatro s.p.a. S|
Tylovectin Aniserve S|
Quinolcen S.p. Veterinaria, s.a. SH K|
Sterofundin B.braun melsungen ag x| 2|
Hiperténico Salino B.braun vetcaresa A =2
Anaestamine Levet beheer b.v 0|
Taneven Wt SHT|
Glucosavet B.braun vetcare sa x| 2|
Dermastitis Blocker Ferdinand eimermacher 2=A|
Oxygan S.p. Veterinaria s.a. S|

O of=dlE|Ll= iR dlElDITL 27|12 25N, &M, #5HE T2 Alg8e O 9|01|
o EtX | Clostridium Z&3&ol ofst gixlol 2, o] FolM FHAS
Clostridium 24 & A2 ILjolA A25tEX| 23

H 1-9. of2EE|LIe] Al Sl L& 2FE

—_ —_ |
HZH 7| =5
ADE+Selenio Y Zinc Chinfield S. A. 2=
Anticarbunclosa Cepa Instituto Rosenbusch S.A. HHA
Antiectima Instituto Rosenbusch S.A. HHA
Antitetanica Instituto Rosenbusch S.A. HHAI
Antitoxico Polivalente Over Sl Sl =l

_2‘]_



Bioaftogen® Biogénesis—Bagd S.A. 2l Al
Biocarbogen® Biogénesis—Bagd S.A. HHA
Bioclostrigen® Biogénesis—Bagd S.A. HHA
Biocobre Agro Insumos S.A. Division Veterinaria 2EH
Borogluconato de Chinfield S. A. EE
Butonagen Plus Generar Laboratorio Veterinario x| 2H|
Bykahepar Merck Animal Health A=A
Calcio Magnesiado Laboratorio Veterinario Proagro S.A. HEH|
Calciogen Plus Generar Laboratorio Veterinario 2EH
Ceftioforte Agro Insumos S.A. Division Veterinaria S|
Contractina Zoovet Productos Veterinarios S.A. L= A
CroniCip Biogénesis—Bagd S.A. L= A
Dexafort® MSD Salud Animal 2|
Dexagen Flex Generar Laboratorio Veterinario A
Diclosan L.D. Instituto Rosenbusch S.A. SRl
Distamin Instituto Rosenbusch S.A. shs| AERIA|
Diurético tecnofarm Tecnofarm S.R.L. A
Doraprox AD3E Laboratorio Veterinario Proagro S.A. S
Ecegon® Biogénesis—Bagd S. A. SEZA
Estreptogen Generar Laboratorio Veterinario SRl
Fortecal Magnesiado Leobn Pharma SRL 2EH
Fortevit ADE Leobn Pharma SRL 2EH
Galmetrin® Biogénesis—Bagd S.A. T5A|
Gentalon 6 Ledn Pharma SRL SRl
Micospectone Fatro Von Franken S.A.I.C. S|
Neurofisin Fatro Von Franken S.A.l.C. SEEH|
Oleovet ADE Productos Veterinarios S.A. HEA|
Oxygen flux Generar Laboratorio Veterinario SRl
Oxilon 200 L.A. Leobn Pharma SRL S|
Promectina Leva Laboratorio Veterinario Proagro S.A. TEA|
Provit AD3E Laboratorio Veterinario Proagro S.A. HEH|
Sincrogest PMSG 6000 Fatro Von Franken S.A.l.C. SEZA
Sofomax MSD Salud Animal TEA|
TRIPLEpoligen Biogénesis—Bagd S.A. HH Al
Trivermol TL Instituto Rosenbusch S.A. TSA|
AL é?ltpl)l é)lostridial Centro Diagnostico Veterinario S.A. HHA
Vacuna Anti Botulismo | Centro Diagnostico Veterinario S.A. HHA
Vacuna CDVac Rabia | Centro Diagnostico Veterinario S.A. i Al
Vermox5 Co Oral Over Srl T5H
Bagodryl® Liquido Biogénesis—Bagd S.A. 2=
Biox® Biogénesis—Bagd S.A. A=
Septoline T Instituto Rosenbusch S.A. D=
sFo d2c SEME 295 Hgo O = B UEE XEMECckE JLEZMo| gt
o MEBECHE &, 2 Ha S0 HELER AEx(c 2etZ0| ok, 4252 Citst 54|
7t 8850 JA20i, Albendazole, Amitraz, Triclabendazole Ml Z7IX| M&0| E0{Zt +&H 7 ¥
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&= 7| M35

Caprimec Virbac (Australia) Pty Ltd TS

Virbamec Virbac (Australia) Pty Ltd TS

Independents S%r Lﬁlnbemax Broad The Hunter River Compary AR
Beezed broad spectrum anthelmintic Nutrien Ag Solutions TS
WSD Albendazole Broad Spectrum WSD Agribusiness Pty Ltd. TS
Valbazen Broad Spectrum Intervet Australia Pty Limited TS
ALBEN Broad spectrum anthelmintic Virbac (Australia) Pty Ltd TS
Taktic Intervet Australia Pty Limited TS

Exitraz The Hunter River Company TS

Dipa Tik Nutrien Ag Solutions Limited =X

Tik Dip Nutrien Ag Solutions Limited TS

HRC Amidip WP The Hunter Rver Company TS

Tickoff WP tickicide Jurox Pty Limited TS
Coopers Amitik Intervet Australia Pty Limited TS

Roust Cattle Dip and Spray The Hunter River Company TS
Coopers Blockade 'S' Cattle Dip and Spray Intervet Australia Pty Limited TS
Barricade 'S' Cattle Dip and Spray Zoetis Australia Pty Ltd TS
Coopers ClTorggt;,Sn eBn?ckline Lice Intervet Australia Pty Limited TS|
Coopers, diazinon sheep blowly dressing | rtervet Ausiraia Pty Limited St
Nucidol ZOOAEgri é?jeecticide And Zagro Animal Health Pte Ltd TS
WSD Diazinon WSD Agribusiness Pty Ltd TS

Livamol with BioWorma International Animal Health Products TS
BioWorma International Animal Health Products TS

4farmers Fenbendazole 4 farmers australia pty Itd TS

WSD Fenbendazole WSD Agribusiness Pty Ltd. TS
Coopers Panacur 25 Intervet Australia Pty Limited TS
Oraliect Goat & Sheep Wormer Virbac (Australia) Pty Ltd TS
Beezed LV Anthelmintic Nutrien Ag Solutions Limited TS
Oxazole LV Worming Drench Jurox Pty Limited TS
Oxfen LV Anthelmintic Virbac (Australia) Pty Ltd T

WSD Fly Strike Powder WSD Agribusiness Pty Ltd TS
Coopers fly-strike powder insecticide Intervet Australia Pty Limited TS
WSD Mulesing Powder WSD Agribusiness Pty Ltd TS

Inca Pestene Insect Powder Inca (Flight) Co Pty Ltd TS
Flukare C Plus Selenium Flukicide Virbac (Australia) Pty Ltd TS
WSD Lv Triclabendazole Oral Flukicide WSD Agribusiness Pty Ltd TS
Exifluke Oral Flukicide Elanco Australasia Pty Ltd TS
FASINEX Oral Flukicide Elanco Australasia Pty Ltd TS
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Randlab Ketamine Injection Randlab Australia Pty Ltd 0 B[
Ketamil Injection Troy Laboratories Pty Ltd OBl
Bomacaine local anesthetic Elanco Australasia Pty Ltd OBl
Ceva Ketamine Injection Ceva Animal Health Pty Ltd O B[
Bimotrim Injection Bimeda S|
TMPS 240 Injection Bimeda SHH|
Monemix Technical Premix Abbey Laboratories Pty Ltd =2
Niramine Injection Jurox Pty Limited Sho| AR I
Coopers Tasvax 5 in1 Vaccine Intervet Australia Pty Limited BHAL
Gudair vaccine Zoetis Australia Pty Ltd HHAI
Glanvac 3 vaccine Zoetis Australia Pty Ltd HHAI
Glanvac 6 vaccine Zoetis Australia Pty Ltd HAL
Equivac T vaccine Zoetis Australia Pty Ltd BHAL
Equivec TAT 1o00IL/ml. tetanus Zoetis Australia Pty Ltd Al
Leptoshield® Vaccine Zoetis Australia Pty Ltd HHAI
Glanvac® 6B12 Zoetis Australia Pty Ltd HHAI
Coopers Tasvax 5 in 1 Vaccine Intervet Australia Pty Limited BHAL
AVSL Ixodes Holocyclus Antivenom Ausvetlab Pty Ltd Sl =
Zhuzinc Zinc Sulphate Heptahydrate Redox Pty Ltd S|
Nycex Disinfectant Maviab Pty Ltd. |
Cetridine Concentrate Maviab Pty Ltd. A=A
Filta—Bac Anti—Bacterial Sunscreen Ceva Animal Health Pty Ltd ST
Euthanimal 40% Euthanasia Injection Abbey Laboratories Pty Ltd QFZhA BA| |
CCD Monensin 100 Premix Elanco Australasia Pty Ltd SEAEH
Diarrcell Anti—Diarrhoea Powder Nutrien Ag Solutions Limited x| =2
Rumensin Elanco Australasia Pty Ltd SEAIEH
Sykes Drench Sykes Vet International Pty Ltd S|
Novormon eCG Syntex S.A. SEZA
Chronogest® CR vaginal sponge Intervet Australia Pty Limited S22
OPTI-STIM Jurox Pty Limited S22
Dexadreson Injection Merck Animal Health A
Pregnecol injection serum gonadotrophin Vetoquinol Australia Pty Ltd SEZH|
EAZ-BREED O&ﬁ heep and Goat Zoetis Australia Pty Ltd S22
Regulin Ceva Animal Health Pty Ltd SEZEH
Dexafort Intervet Australia Pty Limited |
Folligon Serum Gonadotrophin Intervet Australia Pty Limited SEZH|
Ovagen W eprodtion lid a7
llium Xylazil 20 Troy laboratories Pty Ltd O E[A|
Tetravet Elanco australasia Pty Ltd SHH|
Utozyme Jurox Pty Limited ST
2.4, M -REM "Holo| MYSE 652 SESAUE MY
o = AFEOIAM CHAZE FMTH Fuie] Sl M 2 Iu A AlF sk £, Adel Ex
HE, A KMot ol HEMEYE XY 7|22 M- E ™ol 7iest sal2 ofefet 2=
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2 HTE B ISATI|BO TN ()M CHE 53 CjAT HEOE HA|
S0l ME 3 Y48 S28OUECR NG I3 AESS ol 23
® HAE F

« SZtAZojoldlo] 4ol AUs Mod BEe ot X xR0 AME =0

olajo} M3, TARU HE, H2WA HY, olo|BB2AX0} HY, MY 2BULS N
SZoR 51, HXloME S, HARU HY, oo|ZBA=0N KBS NS
2 %

- @ ARSol oiM 2E7| Wel oy Y ME 9N o Fed 557 FHo
HAE 2 E7(of AlS0| WOixIHLE ofol x| eY|E stei, sHRo| 2327 9D
ol 8ls

@ MAHHZ[(2)

o MUl EALE, B2 EZE A o|Alo|SElol ZEdol UAs Mol Aol x|=of A4
]

= =
SOoX|2t AR=ollM tiED & ARl MASS, A=l Ak FEE, JHolM tHE T

MAIBE MSEoR B

. BN F NS Ol FRolA MAS FUSHE 47K 52 HHNE FEES ED
2 =
o

ZEHlo3A, R EATR|CIE, Ardalel maiM P
Hoz mEr.
o OfEl Aol MAE XWHY 4 ooz = ojobEg oM of i
(e]]

o =
Mol HAlEE RE 7 U AR J|HE.

o QREZAtdo] Z=dol A= Moy Zete| xR0l ALS =0, 2ollM AR} HFH,
EEFA HYS, Dlo|REE=0EE HMEEL2E ot1, HAM= F2HEE, X
T2t HE, MG, AMYT IS, 712X HE S HSE2RE .

- UM AT et 2o, A A0l oM BEY| el zE he B2t U

w2t ciekst eHdH|7E F=H|=|ofof gt

® SFE|H-SM
. ClEERAEHE0lAl U HUARI 25M0l s MY Hol x|zof AMEED, Lof
N EUHE, BARYAN HHYS MSBO= 51, WX BUHY, BAR
M M, ool E2=0 HY, EHSS HS50= §

o HUABZ2 1X} UM E ME =0

o
2
o

a2t

OlLt ZHAoll w2t cteret A7t 2Bt



o Ol2{St H4 M8 SE2oetES| MA mjaloz Hehk ZHEMAE uhA| olo|ZE2l=0} el MM
S57| 2 2 ModM 25| ZldHo|| st ciekst A & 67HX1E MASIRS. o|F olo|=ZE
gl=o} AT Held SE A WA 2 AFEO|AM J|E0 Yoo 22 |FE SE Sl
on{, 25 Mg ZdHof e SMN=E SSoTT|ael RAH[MX|(F)olA F20l thst M & Tt
sSMe AESIS

E 2-1. MEE 632 S28 oUE
= Az SEf ESE=ES HZ3g
HH Al o|FL|A Za|uH FAM e 2EE ofgt  AIRE i ®E EA| oI

ojo|AZa}=0 _ o
BHAl 0|2L|A ojo| 4 ZEAIH| 7 < AIMIZ ek ®Z ZA| offF
o oilgt
S SHY R AAE| F ZEAHH| MM = x|ZH|  HE EA| 2 maj
S-SR MAIHX|(AH AbH| MM 2 x|2H|  HZE EA| 2 Tl
S SHY R IZOHA FA} ZEAHH| MM = X|ZH|  HE EA| 2 maj
S SHY R OIE|BI-SM FAH| MM = X|ZH|  HE EA| 2 o)
ST, SEH|MX|(F)]
7h At E T A of gt Al (O] FHA AE|9)
7} BHAlL Tk A2
- 20209 02~04€7IX| =U G4 ASSECZEEH et ZHEZXMYE SAS Hols gael &
B 2ol 4EES 25t ET|Ee MECHEu FolnichEtdl 225t S, 2ZE ¢S MY
YHHfX|o|AM Hjtst] EES LIEM = =5 S 22/5H A 5% Tween

o,

o

L) o

— OFAEIA| =23 (Master Seed Bank, MSB) &g g2l 2

BHI agar HiX|[oA] &%= M &zt2 EE26IUS. ©F M7 =2 a2 2 Polymerase

Chain Reaction(PCR), Multilocus Sequence Typing(MLST), % H#H2lM [{EX(18F)E HAlsH
o

A HENM BElZHE Ru o179 C pseudotuberculosis®2 EQIZ| RS,

A 72 YE F =2t sAl A

AAL

0.5% Tween® 80 + BHI HiX
£ Uet2S MO FE TUSHD, 37T, 484
b Hf kst = Mg T2 M=6Is. =5 Md &2 0.5% Tween® 80 + BHI Y
x| 10.0 mloil o|Ajsto{ 37°C, 48A|ZF ZIE df2F(160rpm)et = MER 0.5% Tween® 80 +
BHI HiX| 90.0 mloll O[Al5t0 37°C, 48A|ZF Tl Hf(160rpm)S FSIUS. 37C AR
HIO|E{oll Al 48A|ZF Y= MFS 10,000 golM 15827F |AME2|sH =

=L} 22|F2l C pseudotuberculosis WGB-Cory
MASIE 2. TSA B Xof

off B F

=
=
=]
—_

HHOE Al

o o

Ol

[o]}]
2
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pellet) 2 AHS5IF=. Mo pelletd] SHEZEAH

(supernatant) M3 M ZEX=( oH
o2 A3 ®7HX| -80°Col =ZASI| OIAEAI=

25% GlycerolZ2 FFA|Z 209, siA
Hoz sUS.

o ro

@ DlAHAIE28 e HEZ2 WGB-M-Cory2 HYsi¥on], S+ HiX|Z dijfsto] A=E ofA
EIAIE23 2 1.0 ml 4 100702 cryovial®(Nunc 368632)0l A~&£35F0 ZtZFe| vialofl 1~
100HIX| HEE 20511, -80C &4 E=5I9 3.

® OfAHAIER2HO diek & HAZ2 PCR HHE Soll &elstAUS. QlAamp DNA mini kit
(Qiagen, USA)E 0|&35101 genomic DNAE FZ3510{ template DNASH 2 ALZsl .
PCR primer= PLD-SF(5'-ATGAGGGAGAAAGTTGTTTTA-3"), PLD-SR
(5'-TCACCACGGGTTATCCGC-3")E AlEsl¥S. PCR =2&=2 template DNA &% 2.0
ul, 2tZH 10.0 pmol/uL2 =™ E primer =&Y 1.0 ul, 23573 16.0 ulZt = =3tst
0§ PCR premix(AccuPower®HoStart PCR preMix, Bioneer, Daejeon, Korea)oll =& 20.0
ulZb =4 =d™st¥E. PCR g8 =2 # 39| =72 FHoRs. SZEMES 1.5%
A

agarose gelollAl 100V, 3027t M7|PG= folstl S (a3 3).

mjo

IAl

=

o
|
_|lOII

I 3. PCR Condition

94°C 30sec —‘
94°C 5min 54°C 30sec 30 cycles 72C 10min 4C
72°C 90sec

O 3. OfAEA|E DNA 7|83 (924 bp)
M: 100 bp DNA marker, Lane 1: Negative control, Lane 2: WGB—-M-Cory

gholst7| flall nutrient agar(NA) 47H, thioglycolate broth(Thio) 47Holl 0.5 mI# Zof 2
eF 37 CollM 72k ujtst A o|MEe| S4l0| EolgX| LAUS(E 4).

AL O

@ DAEIAESH U Ch2 MY 2 ofRE Holsh| s RRAHS SRS, PRAIE
L=
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E 4. OlAEAIE2e EAAE

o

RN

B 2F7|Z2F () 22 37T
NA Thio NA Thio
1 - - - -
5 _ _ _ _
3 _ _ _ _
4 _ _ _ _
5 _ _ _ _
6 _ _ _ _
7 _ _ _ _
=y A &t

Eds5t7| floll, 2 EZ& DtAHAI= 1.0 mIE 0[85t04 9.0

ml BadSFTol AMSIUZ. o SMHS THA 9.0 ml BASFTE 10T A 3|45t

Al s|ME U F 0.1 ml2 BHI agar BiX[of =2 dftstod 37°CollAM 48A1ZF b

AR S. v LE M HEe| & ALsto] DIAHAIE2™d | HIIE HlSIRiE. Mo &
_

—_ o —

2de 5.0 x 10%% Colony Forming Unit(CFU)/ml O|Af

M
z

- N =8AlE2d(Working Seed Bank, MSB) &gl 2 Z2HA
® sZ EZEE DAHAERY 1 vialg HUHON 2~8T HZoM sEst = vjtE s X|of
5|5t MALE 7HI"RAIC HS MAMSIHEES. OIAEAIZE28 1.0 mIE 0.5% Tween®
80 + BHI HiX| 9.0 mldi| Alstoy 37°C, 48A|ZF ZFIE © 1
Tween® 80 + BHI HYX| 90.0 mloll O[Alst0{ 37°C, 48A|ZF ZIE dfj 2k
=. 37C 2 FH|olE{of A 48/\I HH
A

[

=~
502 T

k=l M#E 10,000 xgOllAf 15—Er?_F Sl 2E|st F ofj et

AL=OM (supernatant)S MHSHE Ma X = (pellet)& MZFsIES. M pelletol SZE=

ol 25% Glycerol2 FFAIFo, WAMoZ ARSI MK -80Co SZst0| A=A
oz 5t

@ HzZ=gAl=2do HE2 WGB-W-CoryZ2 HHSIF o, &4 HiX|2 ufAdsto] = M

=
ME MoaFE 1.0 ml A 100702 cryovial®(Nunc 368632)01| AE35t0{ ztzte| vialofl 1~
100H77IX| HSE 20i5t9 1, -80C & E =319

® M=z=sAl=28e| ik = HAE2 PCR 2= Sl &elstdS. QlAamp DNA mini kit
(Qiagen, USA)E 0]|&35t01 genomic DNAE FZE510 template DNA SH2Z ALSSIUS.
‘OfAEAIE2H ek HAE572 52&. PCR EE =A

PCR =71 2 PCR primers= ok AZS 2 E 1
o =dez2 FHIIFS. SEZEAMES 1.5% agarose gelolA 100V, 3027F M7= A
Alst & &l S (ad 4)
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=3

o

ol
kA

38 4. H=8A|= DNA H7|¥E(924 bp)
M: 100 bp DNA marker, Lane 1: Negative control, Lane 2: WGB-W-Cory

HME=ESAE2Y U CtE2 Mol Z24E ofFE 2lsy| sl FHAMES sIfs. FOAES
gtolstz| 25l nutrient agar(NA) 470, thioglycolate broth(Thio) 47Holl 0.5 mI# Zof 22T
2 37 CollM 727t v FSH A3t ol =] S4l0| 2QlEX| 2US(E 5).

SAE2de| 2RAY

o

OIAE A E2™

B 2F7|Z2F () 22 37T
NA Thio NA Thio
1 - - - -
2 — — — —
3 — — — —
4 _ _ _ _
5 _ _ _ _
6 — — — —
7 _ _ _ _
=y A &t

Eds5t7| floll, 2 EZ&8 MEZ=8AI= 1.0 mIE 0[&85t04 9.0
ml BadSFTol AMSIUZ. o SAMHS THA 9.0 ml BASFTE 10T A 3|45k

o, ttA 3ME U F 0.1 mlE BHI agar HiX[ol =2 dfF5t0{ 37°COllAl 48A1ZF Hf

UFSIG 2. b U=l M Flzto| £E HAISIH HZEEBAE28o| AJIE EolstF 2. MF &
2to| 2 AHtst 21}, HE=8AlE2d82 5.0 x 10%° Colony Forming Unit(CFU)/ml o] At
oz EQIEAUS.

- oY) 2 S

® A

SAE2#(WGB-W-Cory) vial 17H42 AE A& &l 2/7Hsto] XA QA

< SOPo| w2l Mo sfee RS2, A 23 1.0 mlE 0.5% Tween® 80

+ BHI 8iX] 9.0 mlofl 37°C, 227} dli2ksto] 1K} % =. 1At pre—culture b 2F

+ | B X] 390.0 mioll 37°C, 27t dfj Fst

01 2X} pre—culture SIUZ. CHZHlH(=Hi )2 HE—-— 0.5% Tween® 80 + BHI BifX|

4,000.0 mliol 2%} pre—culture® 400.0 mlg FEsto] 37C, 27t CHEH XS TSI
CH 2ol F(2HI 2F)2 & 4,400.0 mIZ M ASIHS.

o

I'|0 FH

|
bk

—_—

Mo 3o tiek & AE2 PCR &S Sl &elslS. QlAamp DNA mini kit (Qiagen,
USA)E 0|23+ genomic DNAE FZ5I0{ template DNA EUoZ AIE35IHS. PCR =



74 & PCR primer= “OIAEAIE2™ dit 572 S PCR BE =2 F 12 =
o2 FUSIUZ. SEZLES 1.5% agarose gelolA 100V, 3022 M7|ASS AMAlst &
solstA 2 (O 5)
8 5. Bacteria bulk® DNA M7[H-S (924 bp)
M: 100 bp DNA marker, Lane 1: Negative control, Lane 2: WGB-bulk—Cory
® M7 "H3el HYItE FHstY| flsh, dakE bulk & 1.0 mIg 0[&3st04 9.0 ml BERFEFF
of 3AMstUS. ol MM S CIAl 9.0 ml ‘?éi‘% T2 107 A M5t 0], tHA 54
2 8% = 0.1 mlS BHI agar diX|off =2 dfF5t0 37COlA 48A|ZF v SIS, HY 2
Mz Eetel =5 Alttstol Mg H3e HItE =felstdg. Ma &ztel =5 Autst 2ot
Mz ¢392l WGB-bulk-Cory= 5.0 x 10%° CFU/m| o|M22 &Rl S

- YR MF W 2Hst U AlY WA HE

M O MAE MF WIS ALBSI0 2 Al WIS

Y ZH stUS. =gstH <= Formalin
(Sigma aldrich)& AtEsto] E&stadg st 2 vjd H2e 2%E ®IIs5H01 3
7C =7AolM 18~24A12F St =&5t M2l tE s SIS, =2E 3-o| BRE =
HAE2/(10,000 xg, 30&)S TSI M M =(pellet)2t THSIAZ. &=t & Mo
EH™ =0l Phosphate-buffered saline (PBS, QlitetEAIEM) 2.000.0 mIZ2 A = AAME
2/(10,000 xg, 30&)2 Fdsto] M EME(pellet)Tt £=73st0f E&sME MAHSIAUZ. &

M MAHE & 23 AAGINS. 283t 2 Mg Mol PBS 2,200.0 mlZ 3|4 35to
PBS 234o| &= L]

5l
=

2R S, ZEHoRE =25 3 H = AlEOIME 4T WY Ees
Tl FRAY 2ot S MK X FE 2ol 225 S,

@ =5t 22 = M H3 W cf2 H7el Z24E o7 E 205 fdll FRAIEE SI9S.
2 oaAlge stelsty| sl nutrient agar(NA) 47H, thioglycolate broth(Thio) 47Hofl 0.5 mI#
Hof 22C2t 37CHM 722F v kst Z3p o|dEe| SA0| EHQlEX LAUS(E 6).
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1o
4o
4
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ig

&5 M7 23

B 2F7|Z2F () 22 37
NA Thio NA Thio
1 - - - -
2 —_ — — —_
3 —_ — — —_
4 —_ — — —_
5 —_ — — —_
6 —_ — — —_
7 —_ — — —_
=y A &t
ColME B4 glS

® =&sut etz E Md H30lAM 10.0 mIE MF 5t AR EE ALE SIS, BHI agar i
Xol WRFESFSE 107 A sME AEAEE T2 u2k5t0] 37°COllA 48A| 2+ B 2F5H
=. 48A|ZF i = BHI agar HiX[E 2& & 2o} o st MPE 345K LU,

v
ar

OLE BIIESHSCIAA JIFE YVAIEY 1-10-20-970f whal LEH M o
o
=

Aldiet 23} Formaldehyde®| &©&2 0.2% OI5HAS.

M =

=Eep7t 2R ED AP AlE 2 FE 22T A" 2 et Mo 230 el = AL

—

Mz g3e ik 8 =&st AADL =M &=t Mo H32 adjuvantE FollZl E8t
vlgof w2t 28 7ol et e E w7tk 2eeh 20| 2EE st Mo 3
=

27014 2 =
& 7% 8710 FHY A250] sealing®t ¥, 2~8T WArolAN BRSNS,

- 2355} A|lgulAlo] obX A

®

=

o
MZE 3 lotel B3 AIHYMO| Chsto] “SEBIGE FIIESSAAY JIF MBS
AR HB7IFS SYAIEY 1-10-20-010] w2, WAS 20 mmel 24 S£HE 72| 7|
of 35T, 270 0l4ke] WA B AEAIE, EEITAIY, O|2AIH, OlFAIE, LB ES
FAYAHE MBS HAS B x| gy

CoryVac F001 - - - - -

7. SEE Ao SHAE 21
!

CoryVac F002 - - - - _

CoryVac F003 - - - - _

* o
ol&tel 2

)

M=z 3 lote| =&=t Algduitlol thsto] "S=&2A4E IIIEsIsAdHT 7I&E" d=H
M HS71&E2] LEAHY 1-10-20-030l w2t, Zt jot & WAS] 4 O|2ZEE 53

=
sl on{, 2= [otolA pH 6.0~8.0 o|LiE &EI5IFHS(E 8
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H* 8. =&3 Mo 4 o[2sZAE At

HEHE T 0[25% (pH)
07H & 3HE 670 & 97i 1270
CoryVac F0O1 7.23 6.88 6.78 6.76
CoryVac F002 717 6.99 6.76 6.75
CoryVac F003 7.7 7.02 6.77 6.73

® HMz=E 3 lote] =23t Al Ao CHsto] “SEE2UtE IUIESHSUEN J|E” Y=
HH AS7|=el LA g 1-10-20-0601 w2}, Zt ot & & BHAL 1
7|8 (Anaerobic bacteria) &4 &ele 28 Nutrient broth(NB)<2t
X7l Thioglycollate broth (Thio)oll Aerobic bacteria(27]|4d) 17:.“@'5—-.*._'
agar (NA)ol €of 22¢Ce}t 37 CollA 77t dljtsto{ ZHatst A
shol=|X| AUS(E 9).

E 9. S &5t Aguidel 2HAY Zf
&St AlgeAl
H=HS 70 22T 37T

NB* NA™" Thio NB* NA™" Thio

0 T _ _ _ _ _

3 — — — — — —

CoryVac F001 6 - - - - - -
9 — — — — — —

12 - - - - - -

O — — — — — —

3 — — — — — —

CoryVac F002 6 - - - - - -
9 — — — — — —

12 - - - - - -

O — — — — — —

3 — — — — — —

CoryVac F003 6 - - - - - -
9 — — — — — —

12 - - - - - -

*NB: Nutrient broth, “"Thio: Thioglycollate broth, **NA: Nutrient agar, 0| & Z4! gig
® H ==l 3 |otel %iF Algui Mof| Cislo] “SE2E2UE FI7IEsIESAY 7(1F” M=
MA HE7|=2| LHAIHH 1-10-20-090) w2l 2t lot B =<5t A" Alel 82X o
X

¥ SHBYCH, BE oM E2LR 8ol 0.2% 0l5tE HelFAS(E 10).

E 10. == Alguilel HEN HFAE 23

MEHS Z2LUE o3E (%)
074-& 3718 6712 971 &l 12702
CoryVac FO001 < 0.2% < 0.2% < 0.2% < 0.2%
CoryVac F002 < 0.2% < 0.2% < 0.2% < 0.2%
CoryVac F003 < 0.2% < 0.2% < 0.2% < 0.2%

® HM=z== 3 lotel ==t Aol Ofste]l "S=&2fE =ItEStsAET TIET
F A o

1-10-01-010i| 2}, 2~8C H2o ESIHAM 2t otE 2 0hfA, Z[HEHoA HHd S
AESIE. ote2e ol A2 "SE82dE II/IEsSksAddd ZIE" 1-10-01-010]
w2l M=z AP Aol jotEoll CH5t0] HE 15~20 gof offA 80i2[E FH|SHL, olfA
=Zo| 0.5 miE HAESt 7L EIFUSZ. RIS ol glol MESIAS(E
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9-1~5). Z|HTeo| otM AlYE “S=ZUE F7t&EISIAY 7[&” 1-10-01-010i
2f, M== AlHed Aol |otHoll ofsto{ & 300~350 g2l 7I o 4oi2|E Fd|stxl, 20oiz2|
of 7lU®E Z5 == Isto 2.0 mlE, EPE 2o0ig|e]l Z|4E 24 2.0 mE ¥Bs5tn 7¢
2h BESI S, nED|ZESoF o|AF glol MESIYES(E 11-1~5).
F 11-1. 0pA o 7[U ol st 2E5 Al oFF Al
7
HxHS 92
0 3 3 4 5 6 7
oA 07/8 0/8 0/8 0/8 0/8 0/8 0/8
CoryVac F0O1 —
714 = 0/4 0/4 0/4 0/4 0/4 0/4 0/4
opA 0/8 0/8 0/8 0/8 0/8 0/8 0/8
CoryVac F002 —
714 = 0/4 0/4 0/4 0/4 0/4 0/4 0/4
oA 0/8 0/8 0/8 0/8 0/8 0/8 0/8
CoryVac F003 —
74 = 0/4 0/4 0/4 0/4 0/4 0/4 0/4
‘o4&t HEE mE o2 £
E 11-2. oA 2 J[™o| st S5t A|guiMe oFF AlY
37
H=Hs =
0 3 3 4 5 6 7
opfA 07/8 0/8 0/8 0/8 0/8 0/8 0
CoryVac F001 T_ / / / / / / /8
714 = 0/4 0/4 0/4 0/4 0/4 0/4 0/4
opfA 0/8 0/8 0/8 0/8 0/8 0/8 0/8
CoryVac F002 T_ / / / / / / /
714 = 0/4 0/4 0/4 0/4 0/4 0/4 0/4
oA 0/8 0/8 0/8 0/8 0/8 0/8 0/8
CoryVac F003 —
A= 0/4 0/4 0/4 0/4 0/4 0/4 0/4
‘o4&t HEE mE oz £
E 11-3. 022 2 7 mof ofst B AlHH Al oFd AlH
6 7
H=Hs I
0 3 3 4 5 6 7
oA 07/8 0/8 0/8 0/8 0/8 0/8 0/8
CoryVac FO0O01 T_ / / / /
7= 0/4 0/4 0/4 0/4 0/4 0/4 0/4
offA 0/8 0/8 0/8 0/8 0/8 0/8 0/8
CoryVac F002 -
7= 0/4 0/4 0/4 0/4 0/4 0/4 0/4
offA 0/8 0/8 0/8 0/8 0/8 0/8 0/8
CoryVac F003 —
7= 0/4 0/4 0/4 0/4 0/4 0/4 0/4
"0l AF HFE BHEF Ol2| £
E 11-4. ObA @ 7ol h3 28t Al oFF Al
71 &
e 9 7
0 3 3 4 5 6 7
oA 07/8 0/8 0/8 0/8 0/8 0/8 0/8
CoryVac FO0O01 T_ / /
7= 0/4 0/4 0/4 0/4 0/4 0/4 0/4
offA 0/8 0/8 0/8 0/8 0/8 0/8 0/8
CoryVac F002 —
7= 0/4 0/4 0/4 0/4 0/4 0/4 0/4
offA 0/8 0/8 0/8 0/8 0/8 0/8 0/8
CoryVac F003 —
7|u= 0/4 0/4 0/4 0/4 0/4 0/4 0/4
“0| At HFE BHEF Ol2| £
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E 11-5. 02 2 Il ofEt S&s AFYACl olF Alg
71 &
HxHS L2l
0 3 3 4 5 6 7
oA 0/8 0/8 0/8 0/8 0/8 0/8 0/8
CoryVac FO0O01 —
7= 0/4 0/4 0/4 0/4 0/4 0/4 0/4
offA 0/8 0/8 0/8 0/8 0/8 0/8 0/8
CoryVac F002 —
7= 0/4 0/4 0/4 0/4 0/4 0/4 0/4
offA 0/8 0/8 0/8 0/8 0/8 0/8 0/8
CoryVac F003 —
7= 0/4 0/4 0/4 0/4 0/4 0/4 0/4
“0| At HFE BHEF Ol2| £
® HM=%= 3 lote] E<s AUl CHstd “SEELUE =IIESHS 7
1-10-01-010f w2}, E& AIIANEHE AASIUS. EF AIANE2 MF 300 g9
LTl 100l2l2 ANB3IGS. sollel JUme MER, oolals HEToR TEIIAUS.
&Sl 7|4 = gojz|o CHsto] lotE 1/4FE4 45 ZtAc=z 23 2™ Sst, 20t
FHA tH=zgez2 . 2x FF 2FF Fof dix=Zz & AEstol E€F =2
ELISA 2oz &HIIE SYSIUS(E 12-1~5).
E 12-1. S8s Ao &3 HIAE Z3 (070E)
BiAl M B Ho| eI "WFak(Ete: FX
e | | A7 - ﬁ( 2 F |‘)
0 4 6
CoryVac F001 0 uH 2.2 j 8.4 i
CoryVac F002 0 uH 2.3 i 8.2 i
CoryVac F003 0 uH 2.4 Hj 8.4 i
V02 olgk: 34, 7 0.5 04t 1 2N
E 12-2. 225t e EF HAUIAEH Z3f (371E)
M FFFo| A7 WA FX
HEH S | | d7F =2 gh(eHel: =)
0 4 6
CoryVac F001 0 i 2.8 bjf 8.6 Hif
CoryVac F002 0 i 2.6 bjf 8.6 Hif
CoryVac F003 0 tff 2.3 i 8.5 i
V0202t 54, 2 0.5 0fat ;2N
E 12-3. 225t e EF AJIAEH Z3f (670 )
M FFFo| A7 WA FX
HEH S | | d7F =2 gh(eHel: =)
0 4 6
CoryVac F001 0 uH 2.7 Hi 8.7 i
CoryVac F002 0 uH 2.3 i 8.4 i
CoryVac F003 0 uH 2.6 i 8.7 i
V02 o/gk: 34, 0.5 04t 1 2N
E 12-4. 2835 WMo EF HIAEH Z3 (970F)
BHAl HE=ZRo| &7 HAZ(EH]: =X
e | | A7 - ﬁ( 2 F |‘)
0 4 6
CoryVac F001 0 i 2.4 djf 8.6 di
CoryVac F002 0 i 2.3 bjf 8.5 Hjf
CoryVac F003 0 tff 2.5 i 8.5 i
V0.2 o8t 24, 205 0|a UM
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Y 0.2 ojgt

E

00

q

<0
olo

, 2 0.5 0]k

ol

F

Mys

|

#0

T, HET)e 2 A C|RelS ofzfet

(s 1

aA 270 a&

e =)
OD-{t

Al

2 & %

go

HE=2 370 1

of Alsial

M2 2 oll&e| C. pseudotuberculosisRE StHS(FE 13).

13. A& ClAtel
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A HEE MT: C pseudotuberculosis (1.0 x 10%° CFU/mlI, 2.0 ml), Z2SHZE

*d
o

8~12 kg(37&d)

=
S

Al

13hEl ELITEST CLA ELISA kit (#CK105K, HYPHEN Biomed, France)&
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, =W 22| ofeIF C. pseudotuberculosis| Al

1.0 x 10° CFU/ml) M= f

4=

x

F2 Mz

2 2% H7s

OFOH
o T

2z
fof ALE

=13
S

oA 2.0 ml (MT
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¥ 16. OFE A4 34 dHlw &N ZHut
elal A HlW E4M
= BHALE 1 BHAIE 2 HEAE 3 LM = SHt=3
20 0.00£0.00 0.0040.00 0.0040.00 0.00+0.00 0.0040.00
22 0.60+0.55° 0.60+0.422 1.00+0.00° 1.40£0.55° 0.0040.00?
24 1.00+0.002 1.00+0.002 1.20+0.45% 1.80+0.45° 0.00£0.00°
26 0.70+0.272 0.90+0.222 1.20+0.45% 1.80+0.45° 0.00£0.00°
28 0.50+0.35% 0.70+0.45° 1.40£0.55° 2.20+0.45° 0.00£0.00%
30 0.30+0.45° 0.40+0.42° 1.40£055° 2.4040.55° 0.0040.00?
32 0.10+0.222 0.20+0.27° 1.40+0.55° 2.4040.55° 0.0040.00?

20 gely ol

® ME Hst H{E HIlstr| el 127 (HAFYE A7), 207 (SAFE), 3278 (A &
2ol 2o MES FHSIUSE. 24 2F2 JHAM Alg AZLZRE A" SEL7IX] 9
HES 2 AIFEZ JHAM oot EYst=s oAl ol 8stn, 24HEA (Two-way ANOVA)S
&5t0] ™A XMl Al Ato|e| Rold O{RE =helsti, A|IFZ Alolo el =elsty|
o, A= AE 22 Tukey HHE 085101 2t Al Atole] 8AHE2E ®o|FQl RHO|E
Hetsl 2M6IS. 12FE(WMAFT A7) RH 32378 (A ZS2)7HK g9 MEs 5d
SIS, A ZSEAIZIX| WAIT 11 A 271 s Al 30 H|sH Felo|stAI(P < 0.05) &
Jt5tR S (38 7, E 17). HA B2 st Al AISUEE RS FY|6HE ¥ &
HMe XNots WMSIX| =X 2ZA2n, o= WA HE AEHA S FEZ0| L £[X|
gh2 Zo® WEHE. w3 MY ZE AN 32FolE WAT 3 A HhE2oM A2
SF elAal Zalkol Z2ko| HMEO] AR MF o XMEHo| U= H2ZE ZHOl=of ZXHS0| Al
o 12} 20 dH|slf Felo|stH W2 A= HohE
e W VEinG 4
B YR
- L
I
Ripa * ' & Pimnaivg oot
. ¢ mptnes corined
L é
,g&}' #* :g .
gl "
i *}Fi‘ﬁ
i ] ¥ Y
1 Faid 3%
Y
a8 7. 28" AS #st 24 Ay
E17. 2FE AT #Hs 24 20t
=z HE Mt 24
HH M 1 HHA 2 HHAE 3 M=o S8 ==
12 10.44+1.32 10.96+1.02 11.02+0.67 10.90%1.02 10.67%1.52
20 22.62+2.27 21.44+1.84 21.32+1.29 21.44+1.90 22.14+1.43
32 32.54+1.742 33.10+1.16° 31.70+0.42° 30.78+0.90° 32.36+1.46°

*b: gol4 oo
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Mty HILE flof 12FH(MAUZFS AMZ)FE 2F A2z 323 (MY SE)7HX

HES HAlSt] 2HE F2let = AYHAENA 4Co 2SR Z A2FH A WA HF),

1458, 165782 ¥ HE), 1858, 205 (54 TS A7), 2258, 24578, 28%F
= =

d, 3078, 32FHMYE TR MEs HAS Hs =22l = dgstEl ELITEST
CLA ELISA kit (#CK105K)E AtE35to] CLAO et &M E FE =
582 Md=tEl ELITEST CLA ELISA kit M =AL ol w

o
Ol
o

2

= of et +=AH5IAUS. ELISA &4
7te] A2 28 S/P HIg s Mo 0|85 S. Letdoz EFG0| MAEEZE 0|F7]
2ol A=A (Two-way ANOVA)S &5101 MA|AQl AlgZ Alole] RolM 4R E el
StI, AEFE Alolol Folg Eelsty| fsl, Al: AMS=Z Tukey WS 0[&310] ZF AlY
= Alole] BAMoZ RolMol X0|E Hete| EASIUZ. 1A el 2 2% gl HE 0]
T, 2E @AF0| SM AlgZoll H|GH CLA specific 1gG &l MM ==o| ®fololstA (P
< 0.05) B7IMS. 35l 34 T30l A= 20FHEE AIYHo| BE=E = 32F K| Al
oA &7 X[EX oz Foolsid (P < 0.05) =2 =22 |XFHAS. LM =Z
of A2 Algo| ZEE= 2FYIX| tix=Fof Hlsh MHEez =2 I &l
L, efAl B0 dHls AEs| 2 ==l Hds &l s(ad 8, ¥ 18). Ol XX
2 Hdetd Ao ZgE gAoM A MR AR Holu, #HAZECH |9
o|stAl (P < 0.05) Z2 &H77F M=o salFel Sx7F ZoE EHZ YAle| &5
2 Eeolg = Qs AWz EHE.
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¥ 18. OFY A7t 24 Azt

o CLA IgG 27} £4 &1

e TRER W AIE 2 A 3 T SM=Z

12 0.130+0.018 0.130+0.011 0.1531+0.041 0.142+0.030 0.142+0.026

14 0.286+0.058 0.280+0.024 0.32040.031 0.137+0.014 0.144+0.024

16 0.394+0.048° 0.465+0.080° 0.421+0.068° 0.1244+0.012° 0.139£0.022°

18 0.761+0.049° 0.840+0.099% 0.840+0.081° 0.1324+0.014° 0.147+0.016°

20 1.338+0.095% 1.411+0.041% 1.394+0.024% 0.148+0.018° 0.148+0.017°

22 3.241+0.188° 3.183+0.099% 3.201+0.435° 1.500+0.246° 0.140%£0.017°

24 3.374+0.093% 3.353+0.167° 3.458+0.091a 1.770£0.383° 0.137£0.011°

26 3.594+0.062° 3.723+0.217°2 3.609+0.114° 2.557+0.163° 0.142+0.017°

28 3.181+£0.207°  3.273+0.161%  2.913+0.162°  2.766+0.213°  0.147+0.010°

30 3.129+0.216° 3.185+0.112° 2.979+0.122° 2.527+0.207° 0.145+0.017°

32 3.149+0.260% 3.184+0.180% 2.877+0.1312 2.471+0.111° 0.14740.016°

w0 ol ol
®-1 o|d=s HItE 2ol 2= 4 SAYSFE/E MF U2 2t F2E titstAUS.
RFHKNE ) Fds Saf HZH(HY, oteld, AT F, AL, AEH, 25,
Al7]) 22lE MEst HZHES ufsto] oM ESHA ZALE fIs 4T & 22sIUS. 8
=™ 22| 0.5g2 0.5% Tween 80° + BHI HiX|ofl 20{ 48A|ZF St 37C =0l ulf kst
TS HiLE BITIHP o|dESA ZALE 26l 4T HE 2asilS. 2FE (MY BE)
FHe sdll s4-YET B E 25, o] ZzgE x2S mM4fstod o|MESX ZHALE
sl 4T HWE HHUSAUS. SAYS F2l 0.502 0.5% Tween® 80 + BHI HiX|of Zof
48A|2F S0k 37C ZZOIA st s, HiLdE AT E Folc olMESHE HALE 26k
4C HE HAUSIHS. 0.5% Tween 80° + BHI diX|ofl A vfjE =™ mafol 2 SAFYS
ot Hol[A{ DNA purification kitE ALEsSto{ Md DNAE Esh = AFHA|ENX -207Co
2asid = FEa AMYEEZ(PCR)O At8d PCR  primer=  PLD-SF
(5'-ATGAGGGAGAAAGTTGTTTTA-3’), PLD-SR(5'-TCACCACGGGTTATCCGC-3’)&. PCR
Z=2 template DNA M4 2.0 ul, ZtZt 10.0 pmol/ulZ =X = primer =& 1.0 ul,
EAEFF 16.0 ulzb =7 =Z#slod PCR premix(AccuPower®HoStart PCR  preMix,
Bioneer, Daejeon, Korea)oll =& 20.0 ul7t =H =HsI¥&. PCR IS =72 “OtAEA|
E2W dik A3 SUSHH THSIUS. SZHLE2 1.5% agarose geldlA 100V, 302
2t HMI|ASE2 MAISE = 2ol s
®-2 G20 70 F2f BZH =ZoM o|MEStN Mg HASIUS o, WA, SWAIT 2

JdF0l M= C. pseudotuberculosise| £0[&¢l PCR BHET} =tol=X| tol} siAlF 31}
YN RO ME 4 £ 2ZFE =& 2 ufLdHoAM PCR LMEET} SHol= A, WAl
ol w2l 34 HE el FHe Al Fe A =& 3 iMoo PCR ZItofAM
Atolzt stel=|AS(E 19, 28 9). HWAZ 3 AlFTolAM PCR 24 WEDL =telE ZHez
Hol WAl Zto| 3 HZE Mol et M&E 2 M| X}0|E Hlwe = UL, 89|
EsS ok g = AUBS
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7h) Al e e
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- 2021AFE 202247K| =4 B2 ASSEHLERH 57| Het Sz HAE Eas
Astod H st W g gelsiien], WHo| &elE HEFH AHds Z2st¥s. =2
ey =2 g A XAE = H HE =2 ol 2df kel PBSE Y1 Homogenizer2 Z=AE &
EMoIUS. EME =Z S 2,000 rpmofl 102 AME2|E WAL, MR = 4SWHS
Hoidg. SEE MSWH2 CtE Md3S MAHSH| fIs 1.2 uym, 0.8 um, 0.45 uym7kX| THAE
syringe filterE AR Z. =5 EHEE H HH FAUS 2F5t0 -80To E25IA 2.

510

FHH 1.0 mS AME
sequence 2A(E 23, 12 16)2 st ZHn o
5

Mycoplasma ovipneumoniae (M. ovipneumoniae)2 EIZ|lond HE ofets st 4l

232 ML S, Z2lE ojo[ZE2t=0t 2| 72U} 30l ti5to] 16s rDNA &4 Z

M &M AAl Polymerase Chain Reaction (PCR) 2 16s rRNA

4+ 287 @) sy Lol
o

GenBank CP118522.1(ATCC 29419)1t 7t& #7AH99.8%)et Olo|ZZ2t=0} H|mZL{0f =2

gel=As. = Ha HEFoAM E2(E olo|ZS2t=0f | Fr2HE HHUFZ ALESHA

0{, WGB-Movi£ HHSIHZ.

E 23. Mycoplasma ovipneumoniae 16s rRNA E7|AMd EAMo 2D}

60 CAATGAGCGAAAGCTTGATGGAGCGACACAGAGTGCAGGATGAAGTCTTTAGGGATGTAA
120 ACTGCTGTTGTAAGGGAAGAAAAAACTAGATAGGAAATGATTTAGTCTTGACGGTACCTT
180 ATTAGAAAGTGACGGCAAACTATGTGCCAGCAGCCGCGGTAATACATAGGTCGCAAGCGT
240 TATCCGGAATTATTGGGCGTAAAGCGTCCGCAGGTTTTTTGTTAAGTTTAAGGTTAAATG
300 CTAAAGCTCAACTTTAGTTCGCTTTAGATACTGACAAAATAGAATTATGAAGAGGTTAGC
360 GGAATTCCTAGTGGAGCGGTGGAATGCGTAGATATTAGGAAGAACACCAATAGGCGAAGG
420 CAGCTAACTGGTCATATATTGACACTAATGGACGAAAGCGTGGGGAGCAAACAGGATTAG
480 ATACCCTGGTAGTCCACGCCGTAAACGATGATCATTAGTTGGTGGCAAAAGTCACTAGCA
540 CAGCTAACGCGTTAAATGATCCGCCTGAGTAGTATGCTCGCAAGAGTGAAACTTAAAGGA
600 ATTGACGGGAACCCGCACAAGCGGTGGAGCATGTGGTTTAATTTGAAGATACGCGTAGAA
660 CCTTACCCACTCTTGACATCCTCGCAAAACTATAGAGATATAGCGGAGGCTAACGAGATG
720 ACAGATGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTAGGTTAAGTCCTGCAAC
780 GAGCGCAACCCTTTTCTTTAGTTGCTAACATTAAGTTGAGAACCCTAGAGATACTGCCGG
792 TGCAAACCGGAG
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2 M5 S, olo|ZE2t=0} i siX|of| ofo|zmE2t=0} 2|20} 0.5 mIE FEst
1 37T, 5% CO2 =H2Z 237t kol g, 257t i st= SoF oY j roio| M5t
£ RESIG ooy, HiF AIZF 1F:2AMol| AZ2 Movi-medium 45.0 mIE FII2 Yof sfet
SIS, HlY 2 T MZ2 Movi-medium 50.0 mIE& 90| CtA| 2F2F 37C, 5% CO2 =
Ao HistRS. Yol A=E M2 ALEsH| H7EX] 80Tl SZ 310 DIAHAIER
doz 3l

¥ 24. Mycoplasma ovipneumoniae Hi 2t HYX|

s

o

Distilled Water (DW)

1000.0 m{

Tryptic Soy broth (TSB)

25.0 g

Phenol Red

2.0 ml

(1217,

D-Lactose monohydrate

10 g

Amphotericin B

7.25 ml

Penicillin 0.85 g
pH 7.6 =X
T (0.2um MBIX] EE)

Porcine Serum

200 mf

%l:

O

1200 m{

28 (Veterinary Microbiology. 127, 309-314(2008))
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I % 10070 2| cryovial® (Nunc 368632)

m l
2oi519 11, -80C =& EE5g o, Ae 1 o§| ol E Mol

@ OIAEAIEREo HiF T HE2 PCR w2 Sl &#olst¥S. QlAamp DNA mini kit
USA)E 0|&25}0{ genomic DNASE F& mplate DNAZH O Z AL25IY

2. PCR Z&22 template DNA % 2.0 ul,
e 2= 16.0 ulZl =EH =&35}09

0|

(Olagen
. PCR primer2} Bt =H2 & 253 &

2+2t 10.0 pmol/uL2 =X = primer 2% 1.0 ul,

ng
EY
ol
4HJ

PCR premlx(AccuPower®HoStart PCR preMix, Bioneer, Daejeon, Korea)ol =& 20.0
ulZb =4 =HSIUS. PCR B2 =2 X 39 Z=Ho=z $3IPZ. SEMES 1.5%
agarose geloll A 1OOV, 3027 M7|Fd 52 AMAlst & HelsIg S (a8 17)
E 25. PCR Primer 2 Condition
Primer Sequence Size (bp)
LMF1 5 -TGAACGGAATATGTTAGCTT-3’ 361
LMR1 5'-GACTTCATCCTGCACTCTGT-3"
94°C 45sec —‘
94°C 3min 55C 30sec 37 cycles 72°C 5min 4C
72°C 45sec
T8 17. ofAE{MEZ DNA F7|EE (361 bp)
M: 100 bp DNA marker, Lane 1: WGB-M-Mop, Lane 2: Negative control
@ ORAEAESE U of2 MTel U IR E Helshy| 9l RRAHES SRS, RTAIY
S &2lst7| 25 nutrient agar(NA) 47H, thioglycolate broth(Thio) 47Holl 0.5 mI& 2o
22 Cet 37 ColAl 77t v tst 23} o|d =2 ZAlo| EOlEX 2LAZ(FE 26)
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¥ 26. OLAEA =282 FRAIH

olAE(AI=2d

B 27| 2 () 22°C 37C

N OO oA WD =

NA Thio NA Thio

re

-

2
el
N

0l

ok

N

N

o
0=
Mo

Ol

)

=0
jade}

>L
0jo

5
m
>
n

0

%

0

=X35t7| 2lall, Movi-mediumZ 107% 3|A djt5to{ o A7}
& 92 Color change unit (CCU) ¥ & 2
Movi-medium 2.7 miol Z%&tstod 107 A2 AA[SI¥S. 96-well
O well7bX| EME & 22+ 100.0 ul
well2 blankZ H[HFAZ. 96-well micro—platesgl 128 well2 47
control)2 Movi-mediume 100.0 ul¥ EFsIUS. & F3Sst 96-well
&8 MEfE |XISto] 37T, 5% CO2 =ZIoAM 7°'7F i 2Foto] AW Hi5} R
ek 780 = ek b X|e] Mo| 2o Z HSH well& count St0 ZIE E=35t% 20
Ed5td 2B °d7P% golsto . DIAHAIE28 o HIIE
1x108

5|
CCU/ml) o|d2 = &olg 4= UAS.

o o
_||)|| |

R )
_O'L

w 2
oo T

mo jo 1o
N
oA
20

29
lo
o
3

micro—platese| 14 ~

1x
0 Am
T
on
[m @
|0
g
T

mn 3
st

bl
_o'ﬂ

Q

0

2 EEE OtAHAE2Y 1 vialg HAHo 2~8T HZEoM siSst = i tE b X|of
S|AM5H0] M8 HEZAE2Y S MAsAUZ. DIAHAIE2™Y 1.0 mI€ Movi-medium
4.5 mlofl &35t 37C, 5% CO2 =z 257+ i Adst¥ 2. 2F 7t v L5t Sof ojf
U djtHo| MESIE At 0], uiF AR 1FLMo| A2 Movi-medium 45.0 ml
£ FII2 Yof sfLsE S, vl 2FF M 22 Movi-medium 50.0 mIE 4of CiA| 2F
2 37T, 5% CO2 =H2 =2 HitstR S, o] =& MIA2 AREst7| &7HX| -80Cofl
SZ5to] MZ=SAE2HE SIS

HEZAE=2He WE2 WGB-W-Movi2 BHSIF N, S HiX|2 b sto =& A
ml 100702 cryovial®(Nunc 368632)0l A&35k0d Zt2to| viaglol 1~
100H7kX| HSE FOoist¥ L, -80C &2 2 &5

0jo

S35l &2lst¥=. QlAamp DNA mini kit

S FZ£5}0d template DNA SHOZ ALSSHS
: PCR =4 2 PCR primers “OIAEAI=

= = g S df HAZnf =AU PCR HIE =H2
E 19 =722 SIS, SEZMES 1.5% agarose gelolA 100V, 30272F M7|H=
S AAISH T IS S (8 18).

_53_



O]

J8 18. A =&AM = DNA M7I¥-Z(361 bp)
‘M: 100 bp DNA marker, Lane 1: Negative control, Lane 2: WGB-W-Mop

HMzE=SAME2E U 2 Mo &4 o{FE &elsty| sl FaAIE S 193, F0AIE
2 &elstz| flall nutrient agar(NA) 470, thioglycolate broth(Thio) 4700l 0.5mI& o]
o

22°C2ot 37CollA 727t v et A, o|¥ =2 S4{0| 2l=X AUS(E 27).

)

E 27. M=8A=e8e RFOAE
H=EAN=28
Hi k7| 2k () 22°C 37T
NA Thio NA Thio
1 = - - -
2 — — — —
3 — — — —
4 _ —_ —_ —_
5 _ —_ —_ —_
6 — — — —
7 _ —_ —_ —_
oy A &
‘ndE 54 A=
® Mz=gAl=ade AJIE EXs5H7| 25, Movi-mediumZ 10% 5|4 kst o HAJLE
EM5IUS. "I EF 492 Color change unit (CCU) % EZZ(0OD4ionm) 2 &H2I5HA
=. 0.3 ml2 Movi-medium 2.7 mlol =gsto{ 107 A2 MAISHAS. 96-well

micro—platese| 181 ~ 10 well7tX| 3AME & 2H2f 100.0 ul¥ EFstA 20, 11H

well2 blankZ HIIFAUS. 96-well micro—plates®| 12#H well2 SMZAE

control)2 Movi-mediumE 100.0 ul¥ 233U S. 2 HBsH 96-well m

7 MEfE FXlsto] 37C, 5% CO2 =ZIoA 77t vifsto] M BistE 2ESIH . i

2 = HfQF HiX[2| AMo| 2o Z HSH well€ count 5101 ZAIE TESIF o &
é Z:

—
H3slol z2F HItE eSS, M=SAE2"e

Q
N
mu
Al
0
ro
(IN]
il
[
Nl

- el (Bulk) & &=

®

Hz=2A =2 (WGB-W-Movi) 1.0 ml/viale HZLETD AH™ol|l oAt =Xt 2l
Huek2 = SOPo w2l M Hi 2 AYSIUS. MAkE MdF 0.5 mIE Movi-medium
4.5 mlol &35t2 37C, 5% C0O2 =ZHe = =3

1320 v 5t S (AL v Qb)) ik 1F: =
MZ2 Movi-medium 45.0 mIE 20 15327t 37C, 5% C0O2 =Sz H|L45tF S(2X v

oF). 2Xf Hi2k = A 22 Movi-medium 450.0 mI2 90 157t 37C, 5% C0O2 =74e=
HY 2SI 2 (3AF dH 2F). CH 2kdl 2k (=2Hi 2F)2 2L Roller battle2 0| 2351F 204, 35 AHCH f
k=l M3 Fol M2 Movi-medium 4,500.0 ml2 20| 152+ 37°C, 5% C02 =71ie=
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)

F0d genomic DN
OfAE{ A

(

[

rimer= HH"k a5

U

Mo kH Do

T8 19. Ml Bulkel DNA 7|

M: 100 bp DNA marker, Lane 1: Negative control, Lane 2:

stz 2I5H,
"HHH 2 Color change unit (CCU)
g5ty 10

=
=| 242

—

Movi-mediumZ 10%!

ol
=

=
=

=
=

Movi-medium 2.7 mlol
1 10 well7}X]

o

=

—

micro—plates2| ~ IR
well2 blankZ H|HFAS. 96-well micro—platese]
Movi-medium= 100.0 ul#
X504 37°C, 5% CO2 =
Hf 2F HfX|2| AHO| 2O

[

CESTET =

THOA 77t b
2 93t wellS count
M gH3e] o7

control) 2

= AER

r

i
A LHEL
(Sigma aldrich)
ZHOIAM 18 ~ 244|124

AlE2((10,000 g, 30&
M=ol Phosphate-buffere
2/(10,000 g, 30&

MH=

Formalin
HItstod 37C

e
=

Stof Al

k=3
e

Ml

o

P |
=
=
—_

~

lo D

2257
5,000.0 mI2 3|45t &

M= 4T A

PN
o

HI f =2 M2 oEE
EFO.JSM 2lall nutrient agar(NA) 47K,
7COllA 72F b tst AHn}

= 3
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mplate DNA

=

—

saline (PBS,

sto
=4,

thioglycolate broth(Thio
o| M=

QlAamp DNA mini kit
B2Ho=Z ALSSIAU

S 11—
e =#A

o

=1} =olst

—

1.5% agarose gelolA 100V, 3027t 7|9 =

(361 bp)

WGB-Bulk—Mop

M
A

HY 2F5H0 2| AIIE =X
Z(ODs1onm) 2 =2ISHU .
AAISIN 5.

[=]
tR =20
E

3|

_,_

S}o

t

]

2lst7] fls FoAIREE S

o Z4jo| =rols|x|



¥ 28. =83 M €39 FEAAE
E&85 M7 H3
B 27| 2 () 22°C 37T
NA Thio NA Thio
1 - - - -
2 — —_ —_ —_
3 — —_ —_ —_
4 — —_ —_ —_
5 — —_ —_ —_
6 — —_ —_ —_
7 — —_ —_ —_
=7y A &=
‘nME A |ls
® 223517t 22 = bacteria bulkollA] 50.0 mIE i F 5lod FAgtol @10 4COA SAIE
22| 1008 Oo|Ate] PBSE HO| 24A1ZF F=A5t01 ELSIME XMAHSH A|HMER ALS
SIFS. Movi-medium EiX|ofl AEXEE TSstn didsto{ 37°CollAl 727 B 25+
. 72t HiF = Movi-medium HiX|E ZHESH Aol MBESY) glelon], olo|z2E2t=0}
o A2 EolFX AUS
® “SEEoUE IIIESISUET JIE LEAEE 1-10-20-970] EEPEP HEE X A
sh=of mj2t Mg S Alds 23 Formaldehydell 22 0.2% O|5HY
® =25t b2 510 X Al 2 EREFE Al Z3 MErst M3 230 s = At
g MK 4C HAAoM HESIR S, M3 HIael M 2 SEs5} HAP) 25=H 2
3t M H3L} adjuvantE ™al|lZl =gHd| ol w2l =28 7|0 FE ST etz E ot
X zgtstcth =30l 2tz =E 225 M7 H3s Ad 870d 8™ A~25H0] sealingst
5 2~8TC YatAoA EHESIEES
- 225t Al dAlel ofMYy
® HM== 3 lote] &3 Al Cj5t] "“SEELUtE F7IESHSUAEY 7|2 M5
MMM ZAZS7|Z=o LLAIEE 1-10-20-010] w2}, BAIE 20 mmel FA Fddst F2|
2700l 2F5tn, 274 o|Ate] wHAlo| CHet MZEAIE, EEITAIE, O|2AIH, O[FAIYH, LY
S22 AUMAIFEES AAISIHRZ. Zt lotoll A HII HAS ZHESIQIon], o|HiM LiX|] &
HHAHO| CHH|HEfS| FAIMOSZ O|F, 0|F SOl S22 MAo| A5 S(E 29).
X 29. =Es3 AlguiAlel EMAY A3}
Hz=HS 07l & 371 & 671 & 971 &l
MycoOvi FO01 =" - - -
MycoOvi F002 - - - -
MycoOvi FO03 - - - -
oIS
@ HM== 3 lote] &3t Al Ao CHSI] “SEELUE II7IESISUA™ 7|1F” M=g
MHMH HAES7|F2| UHAIHEH 1-10-20-030] w2}, Zt ot & BHAIS] =4 0|25 E =
Holgen], ZE |otolM pH 6.0~8.0 o|LflS &I3IHS(E 30).
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¥ 30. =&3 AlguiAe =4 o2 AE ATl
_ £4 0|25 % (pH)
H=HS T
Izes Y E 37N 671 Y
MycoOvi FOO1 7.38 7.18 7.20 7.11
MycoOvi F002 7.37 7.21 7.36 7.40
MycoOvi F003 7.35 7.31 7.23 7.26
® M=E 3 lote] E&st AluAlo CHE] “SE=E82UE II7IEsISAUAH 71&E” MEe
MMM &7z AUAIEEH 1-10-20-060 w2}, 2 ot H =&t3} A8 Al 1.0 mI#
7| (Anaerobic bacteria) Z4g &2l2 sl Nutrient broth(NB)2F 0.5% beef extract
7 E7IF=l Thioglycollate broth (Thio)oll Aerobic bacteria(&27|4) ZEERIS 2|5l
Nutrient agar (NA)ol €0 22C2e} 37CollAl 727t vl 2k5t0 2tatsH A1l oS o|ME
o ZAE =olgX| 2AUS(E 31).
E 31. s AlguAe FAAY Zuf
2gtsl Al Al
HNZ=HS 78 22T 37TC
NB* NA™* Thio NB* NA™* Thio*™*
0 _t1 _ _ _ _ _
. 3 - - - - - -
MycoOvi FOO01 5
9 — — — — — —
O — — — — — —
. 3 - - - - - -
MycoOvi F002 5
9 — — — — — —
O — — — — — —
. 3 - - - - - -
MycoOvi FO03 5
9 — — — — — —
*NB: Nutrient broth, **Thio: Thioglycollate broth, ***NA: Nutrient agar, T0|M & Z24| gl
® HM== 3 lote] &3t AU Ao CHSI] “SE=ELUE II7IESIESAUA™ 7|1F” M=d
MMM &7z AUAIEEH 1-10-20-070 w2}, 2 ot H =&ts} A8 Al 1.0 mI#
2 QlAamp DNA mini kit (Qiagen, USA)E O0|&3t03 genomic DNAE ZF&35}04
template DNA SHCZE AIEsI¥US. HEZLZE MU= SHUH=F(PBS)2Z st
o, AT|el FZEHI ZUSHH HESSIUS. LM Hx=Ze SAIFFE= Mycoplasma
gallisepticuma ALESIRZ. PCR2 "S=&82/u&E =7IEstSddE 7|&" =S A|
AS7|=2 dUAEH 1-10-20-072] 7|& &l ZUstH s=dsIRS. PCRE s
of 2ol st A3l SMHU=Z 2 3 lote =23t AlgYAoA= SEAE0| BHEE X &
gtoni SFMf=TolA 464bpel BF M=o BEEHAS(IH 20)
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Lot 1 Lot 2
J8 20. =3t A|lguale| olo[3E

(M, marker; N, SAdU=Z; P, M= F; S, &=t AlgedAl)

® M== 3 |ote| E&3} Alguirlo] f5te] “SEEoAtE HIIESISUAY J|E” MES
MM AZ7|F AHIAEE 1-10-20-090i w2}, Zt ot & S5t A|FUHAl9| HHEF|
HMakg =HM51Gon], 2E |otolA Z=2EE §2F0| 0.2% O|5t2 2l=AS(FE 32)

H 32. =3 Mguilel WHEH HIFAE Zu

= Z=2gl &2 (%)

MzEs e e e I E
MycoOvi FOO < 0.2% < 0.2% < 0.2% < 0.2%
MycoOvi F002 < 0.2% < 0.2% < 0.2% < 0.2%
MycoOvi F003 < 0.2% < 0.2% < 0.2% < 0.2%

® H=g 3 lote| =g=t Aluilo]| L3t “S=I2AUF
!

1-10-01-010 2}, 2~8C H o HastHA 2

lot2 2 o}

ol
o
0f0
lo
o
H
Hl
N
M
o
ol
X%}
N
%
- N
H)j
_IL
?
—
|
(@]
N
2
o
2
Bt
[l
Rl
ek
1=
>
1o
o
T
2
ju}

‘SEEAE IUIESSAEE 7IE” 1-10-01-0201 w2f, M=z

5to S 300~350 gof 7|HH 4oi2|E F=H|st2, 2oi2|e| T4

mlE, ctE 2oi2[e 7|4 54 2.0 mIE d&sta 7

g10| MESIAZ(E 33-1~4).

(3) Hao| of Al
‘s=EE IUtESksAddd 7IET 1-10-01-020f
5t ME 5 ~ 10 kgol d&et Ha 2oi2|of girleo|
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A7k 2ES

S ETRPES

2IZI=IQ o 3
TTo= T

|

1
2| & &FH|st, opeA FZol 0.5 mE Y3stl 7zt
A

MZESIHS(E 11-1~4).

Al Alof JotHof Cf



¥ 33-1. o024 % 7|4 st S35t Al Mol oFF AlH
e
H=E=HS 9l
0 3 3 4 5 6 7
oA 07/8 0/8 0/8 0/8 0/8 0/8 0/8
MycoOvi F0O1 1= / / / / /
74 = 0/4 0/4 0/4 0/4 0/4 0/4 0/4
oA 0/8 0/8 0/8 0/8 0/8 0/8 0/8
MycoOvi FO02 1= / / / / / / /
7|4 0/4 0/4 0/4 0/4 0/4 0/4 0/4
oA 0/8 0/8 0/8 0/8 0/8 0/8 0/8
MycoOvi FOO03 1= / / / / / / /
7|4 0/4 0/4 0/4 0/4 0/4 0/4 0/4
*o|A ghE pHEN DiE| £
¥ 33-2. 024 % J|4Ho st S &3t Al Mol oFF AlH
e
H=E=HS 9 2
0 3 3 4 5 6 7
oA 07/8 0/8 0/8 0/8 0/8 0/8 0/8
MycoOvi F0O1 1= / / / / /
74 = 0/4 0/4 0/4 0/4 0/4 0/4 0/4
. offA 0/8 0/8 0/8 0/8 0/8 0/8 0/8
MycoOvi F002 —
74 = 0/4 0/4 0/4 0/4 0/4 0/4 0/4
. offA 0/8 0/8 0/8 0/8 0/8 0/8 0/8
MycoOvi FO03 —
74 = 0/4 0/4 0/4 0/4 0/4 0/4 0/4
*o|A HhE pHE Of2| £
¥ 33-3. oA 3 J[uTof cfjst EEst AlguAle of AlY
7
H=HS 9 Al
0 3 3 4 5 6 7
oA 0°/8 0/8 0/8 0/8 0/8 0/8 0/8
MycoOvi FOO1 1= / / / / / / /
7|4 0/4 0/4 0/4 0/4 0/4 0/4 0/4
. offA 0/8 0/8 0/8 0/8 0/8 0/8 0/8
MycoOvi F002 —
74 = 0/4 0/4 0/4 0/4 0/4 0/4 0/4
. offA 0/8 0/8 0/8 0/8 0/8 0/8 0/8
MycoOvi FO03 —
74 = 0/4 0/4 0/4 0/4 0/4 0/4 0/4
*o|A HhE pHEN Of2| £
¥ 33-4. OfA 3 J[Tof Cjst EEst AlgUAe of AlY
7
H=HS e
0 3 3 4 5 6 7
oA 0°/8 0/8 0/8 0/8 0/8 0/8 0/8
MycoOvi FOO1 1= / / / / / /
7|4 0/4 0/4 0/4 0/4 0/4 0/4 0/4
oA 0/8 0/8 0/8 0/8 0/8 0/8 0/8
MycoOvi FO02 1= / / / / /
7|4 0/4 0/4 0/4 0/4 0/4 0/4 0/4
oA 0/8 0/8 0/8 0/8 0/8 0/8 0/8
MycoOvi F003 1= / / / /
7|4 0/4 0/4 0/4 0/4 0/4 0/4 0/4
*o|A ghE pHEN DiE| £
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=3
w
S
of
B
=)
=
ro
o | MI
ik
o
>
ig
=
>
1o
ro
2
>
ig

ol
R EST 7 =
0 3 6 9 12 15 18 21
0 07/2 0/2 0/2 0/2 0/2 0/2 0/2 0/2
. 3 0/2 0/2 0/2 0/2 0/2 0/2 0/2 0/2
MycoOvi FOO01
6 0/2 0/2 0/2 0/2 0/2 0/2 0/2 0/2
9 0/2 0/2 0/2 0/2 0/2 0/2 0/2 0/2
0 0/2 0/2 0/2 0/2 0/2 0/2 0/2 0/2
, 3 0/2 0/2 0/2 0/2 0/2 0/2 0/2 0/2
MycoOvi F002
6 0/2 0/2 0/2 0/2 0/2 0/2 0/2 0/2
9 0/2 0/2 0/2 0/2 0/2 0/2 0/2 0/2
0 0/2 0/2 0/2 0/2 0/2 0/2 0/2 0/2
, 3 0/2 0/2 0/2 0/2 0/2 0/2 0/2 0/2
MycoOvi F003
6 0/2 0/2 0/2 0/2 0/2 0/2 0/2 0/2
9 0/2 0/2 0/2 0/2 0/2 0/2 0/2 0/2
“0| At HEE BHEF Ol2| £
@ HM=E 3 lote] 23t AluHAlo| CHSH] “‘SEISSUE 7%3 %‘Ll?:.”éj 7|

1-10-01-020i| w2}, oA 27t Al S dAISIAS. &A 0g
== PD'IXI SUFEI— EHI-ELE
2 TS, 85T 100t2|= Bl 1/10F=28 dsto ¥Bst soi2l= tx=

MAMst Cl2 5 23 %ol A5l ELISA SAM7IE HAGIIS(E 35).

E 35. st gjrle| EFH AIINE HT
H=HS 70 & M F Bl A7 WHat

0 1.226

, 3 1.206
MycoOvi FOO1

6 1.223

9 1.240

0 1.178

, 3 1.188
MycoOvi F002

6 1.211

9 1.225

0 1.200

) 3 1.228
MycoOvi FO03

6 1.214

9 1.233

_60_



= (b o=L= o = — = =
Ch) QAR (285} walol arale 52 ZAYE AlE)
- 87| F@el ojo|nEel=0lE 3 olsi SEIMel ME Brrol WR(FH Yo
= = [ o = = o
By U WR|)E UM, 2AEHD AT Fore Si 0lREHAS
f - » > = == B - i ’ ooy Tae _‘:iél; Do - E
HsR(HRAY U HYFA) WeiRS 2 et JPD dad Aust LT
AE AEE vhde AT, 43 RHE Seel A @ Auswe WL A
SaE AL e = FAaA) st
= ., e A3AelA AT TASA et
HeZ(RALS) & Wk A ol F FRT AU WA A& 1% A 2o A o
a of W}
CIFJHE = oM A B @
A2 Y #2) & Yobd ulgel wro] BashAv Webd ASw) olelE A
AFYLS DRU D FWILA G AE ESVAST vhdo 2 Wby I e e W felns AR 2 ads ) # debe AT £ 2 <
o 35 wae s s 710 S Aetel et el AT Wk AR T
MeZ(EE U REA) B Wohe PeblRe) WA APY el Beo) W,
o] §icke] FEE AP Mul FEJ} 6T W AF 4RHE Ne= P
M1R(SA) = gore 2AEHa%F Y 2 SR F) (el F “QepR”
o]z}t Brh) AFE7re] AAMA FH D Yo 7o) R{FW AFET PR T F
A7 2 FRECIHE Bobel PAE N 4E FTFY olole FAH2A 2 2P
Aol W) AP FAes Bk = Hote] YAE SHEY| st Word 258 Mol Heirlme] HEAT 2t
2 MEH $ 2 184 s@ag,
H2Z2(REHY 2oy Yo Re 4= wHATe] WA A s ThE Aol dl 5
o FEo2 Yoo
1. T2NY ¥ A5 ¥
2. FELALE TEATAY F2 20224 109,064
3 ATALE AT ARYelel e B4R
1. 715 MEE R A DA T R A SMEHA
4. 71ek Qe of ¥-ersie] gofrlRe] WAL glttel WAy A% =2t mew 2 ZAH|OHZ| ()
HIZ(ADHAL T4 U SF) Yo VE & oprel YD el B4 PR}
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4.8

Vaccine I 0 0 0 0 0 0.4 4.4
4.0

Vaccine 2+ o 0 0 0 0 L& 04 02 3.6
3.2

2.8

Vaccine 3+ 0 0 0 0 0 24
2.0

PCH o 0 0 0 0 1.6

1.2

0.8

NCH o 0 0 0 0 0 0 0 0.4

£ ] £ ] 3 L] ]  § {)
0 1 2 5 6 7

3
3
Weeks Post Vaccination (WPV)

B

O 22, OFE A4 4 Hu 24 En

elal A HlW E4M

e | iR BHALE 1 HEAE 2 HEAE 3 MLl =7 SMU=Z
56 0 0.00 £ 0.00 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00
63 1 0.00 £ 0.00 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00
70 2 0.00 £ 0.00 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00
77 3 0.00 £ 0.00 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00
84 4 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00
91 5 0.40 + 0.428 0.50 + 0.35% 0.90 + 0.42° 2.10 £ 0.42° 0.00 + 0.002
98 6 0.60 £ 0.428  0.40 % 0.42% 1.40 £ 0.55° 2.40 + 0.55°  0.00 = 0.00%
112 7 0.40 *+ 0.42°8 0.20 + 0.272 1.40 + 0.55° 2.40 + 0.55° 0.00 + 0.002
abegoly ofo|

- M =5t

ORI EEIC L RESES AI?I, 0 vav) 84U (SATES, 4 WPV), 112 (NS =2, 7 WPV)

@ Zt O52 AN Al AXLZ2RH Al SRAVXL MES 2 AIEERZ JHAotct

=~

Mols HItHAl 2 o| 250, EAEAM (Two-way ANOVA)S E35101 MA Xl AlgE Al
& a4 Tukey

@ 56LH(MWMTS AlZ], 0 WPV), 12L& (A S&, 7 WPV)ZHX| Haol MBS FHst
AZ. A SEAZIX] WA 10p AT 271 BHAIT 30f H|H 9|D|0F71I( < 0.05) &
7StRE(E 23, & 40). WAl HELo = ol dAH ASLHEE HReH FI|HT A
SHlE Mot 2USHR| =X gten], ol= #L HBo| ot AEA F2f FEE0
Sy EX| 2 He=Z mHtEch AE ZE AIFe 112¢do= SAF 30 2 thxET
oM ttd Z1E 2 HAY = 5o dd S0l Zdstol Atz MFof FMetol U=
Aoz #elxlo] S s0| WAlT 11t 20 Hlsh R2folsA F2 A2z HCEAZ
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Weeks Post Vaccination (WPV)
a8 23. O8Y FY g &4 Z3
E 40. OFE 4 3Mes &AM Z3t
= HME wsh 24
T "ER HAZ 2 #AZ 3 e e
2 0.20 =+ 0.008 0.22 + 0.003 0.21 £ 0.011 0.22 + 0.002 0.22 + 0.006
4 0.28 =+ 0.003 0.28 =+ 0.002 0.29 £ 0.016 0.29 £ 0.016 0.29 £ 0.012
7 0.66 + 0.044° 0.68 + 0.038° 0.53 £ 0.010° 0.51 £ 0.007° 0.71 £ 0.037°
EEDEINT
- Hodstx mot
® 56LHEAMYS A7, 0 WPV)EE 13 ZHHo=2 112 (AME &2, 7 WPV)ZEX[of] =4
A s AMHAIE IR 4Co Easid s, EtE E™HoM
5t

=20
5tof ofo|zmZ2t=ofof tfEt S0|E ¢l

M. ovipneumoniae ELISA& & & coating buffer(0.05M Sodium Bicarbonate pH 9.6)
of 3/A5t01 100 w* ELISA platedll 235k, 4COlAl overnight AlZICE &-0| S&HE
ELISA plateg &l20 308 = % Washing buffer(PBS with 0.05% Tween 20)Z 300 u«/
A FFsto Hojeels wHo =z 33 MAESIUS. 100 wX blocking buffer(PBS with
3% skim milk)& Z£ wellol 238t § 37Col 1A|Z £ =S, gh20| BLH Az s
M 7432, Washing buffer(PBS with 0.05% Tween 20)2 300 x% 2F3to] HojHZ|=
o=z 33 MASIUS. Plateo] JMUEEH F SAHUZEIHES  conjugate
diluent(PBS with 1% skim milk)2 2008 3|A{5t01 100 W% ZF 2702 wellol]l EF5tL,
742 €& E conjugate diluent(PBS with 1% skim milk)2 2008 3|45t Z+ZF 10044
A FFoIUF. 37TCHA 1AIZE HESAIZICE BH30| EutH AFSHZ M HSH Washing
buffer(PBS with 0.05% Tween 20)Z 300 xf% EFst0{ HolHEl= HH2Z 33 MAH
st &. MA ol HRP anti-Goat IgG conjugateE conjugate diluent (PBS with 1%
skim milk)2 1:2000H] 2 35|45t ZF wellol 100 «% EFstn M20lM 1A|ZESCF g
SAIZict gHg0| BLIH ASHS HMAHSHD Washing buffer(PBS with 0.05% Tween 20)
Z 300 M 2Fs5to] Hoje{gls WHo =z 335 MASIUS. MA Fo TMB 2K E 2t
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(8/P ratio)
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Vaceme 3

i i -
p + NC

1 ] 1
0 1 2 3 4 5 6 7

Weeks Post Vacemation (WPV)

M. ovipenumaorniae specife 1gG

a8 24, O8Y At 26 Z3f

¥ 4. OFE M7t 24 E3t
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o

b

c |4
HA
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it
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i)

&

2 (Ml
H_

ki

HH
=L}

A A HAE 2 Hj AT 3 gl
0 0.09 £ 0.006 0.09 £ 0.005 0.0 +
1 0.66 + 0.040* 0.67 + 0.035% 0.49

2 1.05 £ 0.098% 1.06 £ 0.145%* 0.79

77 3 1.98 £ 0.098* 2.11 + 0.101° 1.84
4 2.72 £ 0.103* 2.79 £ 0.059* 2.15

5 3.31 £ 0.121% 3.30 £ 0.132% 2.95

98 6 3.34 £ 0.062* 3.36 £ 0.077% 2.98
+

112 7 3.28 £ 0.089* 3.30 + 0.078% 2.91
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56, 84, 11250 v|Z HEZS MF
O|ZEZ2t=n} QH|FELOE HTF EAsIUS.
FESotaa dAMut22 25 primers?t probesE 0|0 LHEE =222 zT510{
0| =20lA Mycoplasma ovipneumoniaeE EX|[5t7| 9|8t primer & probes
5. Probe= 5'ZUEH Zoll FAM-dyeE, 3'Z%0f| BHQ-1-dyeZ ZEAXA|= 0O U220,
= (Movip 226F, 5'-GGGGTGCGCAACATTAGTTA-3’; LMR1,
5'-GACTTCATCCTGCACTCTGT-3’) =1 probe (Movip 253P,
5'-6-FAM-TTAGCGGGGCCAAGAGGCTGTA-BHQ-1-3’)& AESIUZ

StepOneTM Real-Time PCR system (Applied Biosystems)S 0|&3t0{ AA|ZE S8taa
AMEIS S TIHSIUS. oo EEI=0} 2H| w2 L0 CHet H[Z A|Re| SEL o

= or H
S YN Mo HYIIER Ctat 408 7|&E2=2 HHseIUS.

2) Jessie C. et. al. 2014
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e SHt =z

112

0 0.00%+0.00 0.00%+0.00 0.00%+0.00 0.00+0.00 0.00£0.00
4 0.00£0.00 0.00%+0.00 0.00+0 0.00+0.00 0.00£0.00
7 27.02+0.822 26.87 £ 0.43* 23.31 £ 0.97° 18.76 + 0.43° 0.00£0.00
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3) Paige C. et. al. 2021
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Simple Summary: A -month-old male Korean native calf, known for its highly marbled meat, was
purchased but found dead thice days later, without any notable medical history, The calf had a
significantly higher body weight than average for its age. Postmortem examination revealed fat necrosis,
along with gastric dilatation, volvulus and intestinal obstruction, as the cause of death. Serum chemistry
analysis indicated disrupted lipid metabolism and pancreatic damage—obstructive acute pancreatitis,
“To investigate the cause of fat necrosis, microRNA patterns were analyzed. Interestingly, the results
reserbled those found in human patients with diabetes mellitus. Toexplore the potential correlation
between fat d ik pattemns,a of miRNASs and
thie miRNA-mediated Kyoto Eacyclopedia of Gene and Genome (ua.y pathway were conducted, The
bovine target gene prediction and KEGG analysis i i

genes and disbetic-like clinical conditions. These findings iug,gsil fat nessons can oceur i gl apes
cattle such as Korean native calves, and in such as diabetes are obs
providing the factors contribiting o the breed's high meat quality and marbling. The in-depth analysis
of MIRNA and the KEGG pathway offers ights into the underlying
this comelation,

between multiple

Abstract: Korean native catthe are highty valued for thei rich marbling and flavor. Nonetheless, endeay-
ors.to enhance marbling levels can result in obesity, 3 prevalent contributor to fat necrosis. Fat necrosisis
characterized by the formation of necratic fat masses in the abdominal cavity, which physically puts
pressune on affected organs, eausing physical torsion or obstruction, resulting in death and consequent
economic loss, Pancréatic injus

or diabetes mellitus were reported as factors of fat necrasis in humans;
however, the pathogenesis in animals hos not been established. In this study, we identified faf necrosis
ina -month-old Korean native cow and investigated ils polential underlying causes, Serum samples
wore utilized for a microarray analysis of bovine miRNA, Comparative examination of miRNA expres

sion levels between cattle afflicted with fat necrosis and healihy catile unveiled notable variances in
24 miRNAS, such as bta-miR-263, ba-miRt-29, biaemiR-30a-5p and b . Upon conducting
RN A-riodiatéd KEGE pithe analyii,severs] pathyoays incliding the prolactin'signal patheay,
insulin fusistance, autophagy, the insulin-signaling pathway and the FoxC-signaling pathway were
found to be significantly enriched in the calf aifected by fat necrosis. Asa result, this study potentially
indicates o potential conneetion between fat necrosis and diabetes in Korean native cattle:

Keywords: bovine fat necrosis; diabetes mellitus; serum microRNA
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2 diabetes [30-32], However, the reason for the discovery of cancer-related pathways
remains unclear. Overall, this study provides insights into a possible correlation between
fat necrosis and diabetes in cattle,

Although diabetes mellitus is rarely reported in cattle, the actual incidence may be
higher than reported. In young animals, the develapment of diabetes can lead to slowed
growth, and they are often sold or treated without a specific diagnosis [33]. However, if
diabetes develops later in life, there is-a better chance of diagnosis in cattle that receive
individual therapy. Diabetes in cattle can have various causes and is characterized by
pathological changes in the pancreatic tissuc, [t is often associated with concurrent diseases
such as fatty liver, fat cow syndrome, parturition, chroni¢ insulitis and viral diseases,
particularly bovine viral diarrhea [34]. Cattle with diabetes experience reduced insulin
production in the pancreas, resulting in hyperglycemia, diabetic glycosuria and ketonuria,
Diabetes mellitus in cattle i frequently i diated and exhibits similarities to
juvenile-onset diabetes mellitus in humans

Conclusions

Tn this study, eur main objective was to investigate the potential causes of marked fat
netrosis and infiltration on abdominal organs leading to death in a 6-month-old Korean
native calf. The lab test results indicated abnormalities in the pancreas, but assessing.
the pancreas directly was challenging due o extensive damage caused by infiltrated
fat in the tissue. Consequently, a microarray analysis of bovine miRNA using serum
samples obtained from the calf was performed. These findings indicated that the miRNA
analysis can serve as a valuable tool in the investigation of diabetes mellitus in livestock.
We observed significant differences in the expression of miRNAs, and the fold changes
in these miRNAs resembled those observed in human patients with diabetes mellitus.
Furthermore, the predicted KEGG pathways associated with diabetes mellitus were found
to be significantly enriched in the calf with fat necrosis. These findings indicate that
miRNA analysis can serve as a valuable tool in the investigation of diabetes mellitus in
livestock. Our study the i of exploring th lar mechani:
underlying fat necrosis and its potential impact on pancreatic function and metabolic
disorders in livestock,
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eqully ta his werk

This cine eport s about hemalyph nodey fowind 1 s dairy eow whese function s sill ot fally
elucidaled. 4 4-month Holstein cow presented severe respicaiory symploms and hemutochesia for
a while with respiratory acidosis and metsbalic alkalosis. Coceidiosis was diagnased and trested
smmeciatel bus she sos died from respiratory acidosis and metabolic alkakosis. At nestopsy, oo
normal appearance I thoracic and petitonal organs was sbserved, but henmolymph siodes were ob
served being multifocall stuck on omasurm serosa and the subcutaneous fiscta of ahdominl region
and the larger dark red lymph nodes were found along the omasu great corvature. Microscopicaly.
tymphosd depletion and lymphadeniti in the Tymph nodes were examined to point systemic infec-
sion, and in the bemalyimph node, muliifosally demarcates palc lesons with mecrophage infilirasion
and fbrin deposivion nearby subsapsular snws. In subeapsular stws of the hemelymph node, rod
o linear gram.negatrve hacteria were found, Through this study; we might conclude that the hemo

5106 lymphnodeis involved in pathogen phagocysosis

idiosis, Hemolymph node, Cae, B em examination, Lacidental fisding

Bavine coccidiosis is a common disease in cattle and

can lave significant economic impacts on fanms dus 16 this organ. pasticularly in terms of immuniry, in animal
reduced growth rates and production losses, Prevention  species that possess 1t
and contral measures include good management prac-
rices such as keeping |Iving areas clean and dry, provid- ACKNOWLEDGEME
adequarte nutrition and water, and admin

coccidiostats us 4 preventive megsure or 4 d treqment This work was supported by Koreg Institute of Plan-
i infecred animals (Step er al, 2062) ning and Evaluation for Technology in Faod, Ageiculrire

Most commenly found i ruminants, hemolymph nodés  and Forestry (IPET) through Animal Disense Marige=
are small nodules that range in color from dark red w0 ment Technology Advancement Suppart Program, fund=
brawn. Various studies reported thar normal bovine  ed by Ministey of Aericulture, Food and Rural Affairs
hemolymph nodes have unique morphology which in-  (MAFRA) (Project No, 322003-2)
cludes a capsile of cannective Hesue, 4 hilum with well-
developed bload vessels, lymphatic nodules below the ONFL F ERE
capsule. and erythroeyte infiltration in the subcapsular
sinus and the tribecular sinus (Winavist, 1954 Caste- No potential conflict of interest relevant 10 this article

ey et

et al, 2019), Hemalys

2008; Derbalah

Zaghlaul. 2016:

Ho~Seang Cho + Sang-Jocn Le chian Lee « Yeonsu Oh

within them. Although it (s unclenr whether this araan

ection like lymph nodes, fur-

plays an active sole In &

ther research Is needed to determine the function of

an was repotted.

Bovine coceidiosis Is a parasitic disease of catle

caused by protozoan parasites of the genus Eimer
The disease s spread through ingestion of infective
oocyss shed I the feces of infected eanle, Once in-

side the animal. the aocysts release sporozoltes which

invade the intestinal cells, causing damasge 1o the intes—

1 lining

ting in d

toss, and

a, weigh

reduced growth {Step et al. 2002).

Hemalymph nodes, also knawn as hemal nodes or

splenclymph nodes, are lymphoid organs faund In vari-

ous mam

als, especially prominent In ruminants, p
ticularly sheep (Choudhary, 2018), and some birds (Vin-

and Harrison, 1897). and are scantiest in human. In

cen recosnized

re and function, it has

to have some of characteristics of the lymph node and

spleen (Ezeasor and Singh. 1988: Casteleyn et al, 2008

ki T oty of oty S

Zhang et al. 2012). Nodal collections of lymphoid cells

appear not only in humane but also in certain lower

verehrates: they may be classificd by accompanying

ues such as lymph sinuses or lymph nodes, and bload

< The luster are variously known as hemal nodes

splenolymph nodes or, more simply and berier, per-
haps, as hemolymph nodes. Bovine hemolymph nodes
locate mostly dlong larser blood vessels in the head,
and thoracie and abdominal viscerp (Wingvist. 1954).

Embryologically the hemolymph nodes are vascular

structures that have become modified in the process of

lopment by the interpasition of focal eallections of

Iymphocytes in the meshes of o reticulum derived from

the walls of blood vessels. They are commonest ini the

immediaze viciniiy of large blood vessels. especlally the
aorta and its branches, notably around the splenic and
renal arteries (Winqvist, 1954 Boes and Durham, 2017).

The hemolymph nodes are considered 10 play a role

inchdr ol ddpme g el ol gyl gl

ph nodes have been fdentified as

ing certain characteristies simifar 1o those found in

bath lymph nodes and soleen (Casteleyn er al. 2008)
Some study utilized immunohisiochemistry and flow cy-

rometry 10 suggest thar hemolymph nodes play a crucial

role in bath cellular and hume

ral immunity In cattle by

using immunohistocheristry and flow cytometry (Zhang

etal, 2012). Previous studies have demonstrated th

i cted with high tier of cowpox virus exhib-

ited induced hemolymph nodes (Wallnerova and Mims,

1970) and 4 out of 10 six-month-old cows that were

experimentally infected with bovine viral diarrhea virus

showed enlarged hemolymph nodes (Wilhelmsen @

1990); Moseover, it has been reporied that PrP* has nc-

cumulated in hemolymph nods

s from scraple-infecied

sheep that were natrally or experimentally infected

(Dassanayvake et al, 2013). Nonetheless, th

prec

pur

uneertain (Boes and Dur-

pose af this organ rema
ham. 2017).

In this case report, we found hemo h nedes de

veloped in 4 4-month-old dairy cow that died of coc

cidiosis, and gram-negative bacteria were identified

Ho-Seong Cho, hitpsi/forcid ors/B000-0001-7443-167X
~Joon Lee, hitpsi//forold.ors/IN00-0002-2498-B397
Yunchan Lee. hitpsi//orcid org/0000-0003-1553- 1632
Yeonsu Ch. htips:/ forcid.org/0000-0001-5743-5396

Bows KM, Duthan AC. 2017. Bone marrow, blood cells,
and the lymphoid/lymphatic sysiem; pp, 724-804

in Zachary JF (ed), Pathologic Basis of Veterinary

Disease. 6th ed. Elsevier. St Louis. Missouri
Casteleyn CR. Breugelmans S, $imeens P. van den

Broeck W, 2008, Morphological and immunological

characteristies of the bovine ©emporal lymph nede
nal Immunopathel 126

snd hemal nade. Ver Imm
339-350.
Choudhary RK- 2018. Caprine haemolymp!

nodes: Jis
structure and [unctlons. | Pharmacogn Phytochem
7: 417420,
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P-308
Forensic pathologic analysis in two stray cats
?mo'fﬂ“ Sang-Joon Lee', Gyurae Kim', Subin Moan’, Ho-Seong Cho',

"College of Feterinary Medicing and fyinae of Veterinary Science, Kanywon Mationa
Unfversity, Chasnchenn 24341, Kowea, *College of Forrinary Medicine and Sio-Syfery
[Research Institte, feonbuk Nationa! Undversity, fhsan 54596, Korea

Since the: aganst i V_mmryﬁ:mcwwh
an imeplacesble mle in animal death i i This forersic Tepont,
describes necropay resulis fnen two di Merent cases from stray cats in Gengwon provinos.

In February H022, o fisnele sty cat wes shown to 2 necropsy, HM-W
Fractar at the conter of mandsble in

Ot sprouts can be a novel therapentic agent for androgenic alopecia
by inhibiting S-alpha reductase activity

Hye-Susg Kim', Hyun-Jeeng Hwang', Woo Duck Seo’, Sun Hee Do

"Dieartmsent of Peteringry Climical Pathology, College of Veterinary Medicize, Konbuk
Uimiversity, meqm’m#Wrmw
Instituie of Crap Sclence, Rural Teollabuk dio 33365,
Reprbdic of Korea

Alopecin is reently recognized as o serious disorder since it lowers individoals’ quality of
lifie and peychological stk mnd therefore, osgwes socinl and econooic burdens, Ammg
Vurious causes, androgenic alopecia (AGA) is the most commeon type snd is genctically

mManmﬂwnhMmhmemm
‘upper canine teeth wers broken and dy le shiwed sevore
hemarrhape. There {s 2 hemorthage in rescolar layer of ooclpiinl ares wilh 1.5 crnogbed
scar, The nght eye wis peotruced, end the lefl eve had o weak bemorrhage. In March 2022,
a femnale kiflen was shown o & necropsy with &n sssumption of being drowned. When
imvestigated, it showed ydnothorax with areddish black colar. The glossopharyrx and the
mmnmmmmﬂmmmmmw
g, there i eosimophitic 'ﬂ*!mﬂlcwnﬂmuf'hlwumdnw
100k o i e g of the b, The eoei fhaic] was also
andd alveolar ducts. The heart revealed liguid-like substances hetweon its noyncandial bundle
mmmmmmmwmuwmmmmm
fa crirninal 3gating from thse local d d s lawfisl evidence
in the court,

Acknewledgement: This wark was supporied by Konen [nstiute of Mlanning and
mmmnmmmmmﬁnmm
Diisease M Suppor Progean, fondad by Minssiry of
anwmwmu(umx?w%m;

Morphological ch istics and iderations of ocular tissue for
toxicity assessment nsing rabbits in nanclinical stodies
M.H“Sﬂ’ mﬂﬂ'.whﬂ" Wag-Jung; [m",

[Miin Henl Yoo!, Youp-Bam Kim', Bysung-Seok Lee'
"Tasicologie patholcgy ressarck group,

Teicology,
sricolagy revearch. Korew fumninge of Tomeology, Dagjeon, Bepublic of Koren

Visunl impairment csused by oculer discass lends 1o big impact on the quality of human
lifie, Thee rangze varies from relatively simglle refraceive shoosralisics to reting discases that
«cause permanent vision loss, and alorg with an incresse in human [ife expectancy, the risk
dm&mmdb!WGMuuwhpm:mhmﬁhml
i mok caxy ko defiver drugs properly to the inside of the #ye using genen] admntstnson
methods. Various roethods are being sthempted 1o overcome this, and ooe of the
represcitatives is insravitreal {TVT) injection. Variows anime! species such as rodents, dogs,
Mdmmhmmmﬂwmwwwhh
the best nimal species with the most
m‘hmwwmumwmmﬂmmmmmmm
rabbizs and dogs Rabbits are iy ased in ocular oty tesis.
Aldheragh it bas a strosg respanse o stimlstion within the eye, & is similar in iz 10
monkeys, and reguisiory aamel require mmlm fest dara using mbbits. This
[presentition will coves pecp
Mmmmmmrwﬁum;mﬂmm

232 Korean Journal of Veterinary Research

i d o hijgh sndrogen prodoction with the cxccssive response of hair follicles. We
previously obeerved that ost sprouts (Avena sariver) can promaote beir growth, Tha, we
desigred o study it e feet on the dibydrotestosterone (D) inducod in vive AUA model
Also, we amlyzed its ablity to inhibit S-alpha reductase (5ol activity, which produces
IDHT, the: cansative: apeat, within haman hair dermal papells celis {HHDCs). Asaresal,
thie e triatd with Finasteride (FIN) ind oot sproa extroct (0SE] shovid faster bair
regrow with promoted anagen initistion after depilation. Hisilogically, FIN and OSE
mhmufmpdw‘hﬂdwmdql?wddwﬂ,m

W in(J8E d group, s many of the follicles remained
mlb:mﬂmemdqrzlﬁ Serum DHT concentmtion was dlso decrensed with the
(ST wearment. Sub-compounds were extracted from OSE to lsspect its meckanien, aad
ﬁmsmnumﬁmﬂh-wﬁhdh

aggest that oo spr be P whmwm
ivity of Sak, Feair groweth, and = [uased.

Sudden Denth by Multiorgan Failure in Neonatal Gemshok

ﬂgm#f , Hyo-Sung Kim', Jlan Kim', Jaeg-Won Son’, Yeng-Gu Yea',
Sun Hee Do

" Pleparomear of Veteringry Clinieal Pathology, Collsge of Veterinary Medieise, Konbuk
Uimiversity, Seowl 05028, Repubiic of Kored, *Congervation and Fealth Center, Seoul Zoo,
Gwarheanesi, Gyeanggiady, Korea

A female gemshole (O gaella], who had normal lacaation, posture, and gait for foar days
‘afier birth, showed sadden convulsion and tackypoca st five deys of birth. The gomsbok was
treated with fhad thesapy since she had hyperthermia, byperlipidemis, and
bypermanoncmia. Howeves, she dod twelve hinm afler ber fint symptone appesmed,
Cinossly, severs brin hemomhage was observed along with heant petechize and fhuid
mmdﬂm.lﬂmmlﬂmmﬂmwmmmﬂltvﬂm

showed severe e inflarmaton, with hemorhage, deplet
Anconting 4o the mtopey, mmmwmmmmm
h‘h:{hﬂfjwwmd'm

failure is defined infwoor

systems. To the best of the authors® wh-&h@mdlmﬂﬂm
in & non-huras aimal, Although MOE i the magor causs of morbadity and morality in
mmmummmm Because of the shence of fisther

nifigmmation.

mnabysis, we ks E-t

Howrever, udmhﬁha mwymﬂhmuhan&m;dmdm]nwm
Ferean cases. Th farther d o ctari fir umrecogni zed diseases for
boaths hiarrn dmd ansmal welfire.
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P-304
Complete genome sequence of Lake Sinai Viruses fram Honeybees
In South Korea
Th-Thu Nguyen, Mi-San Yoo, Taf Treong, So-Youn Yoon, Dong-Fo Kim, Se-Ji Les,
Soon-Seck Yaon, Yim Sasg Cha
Cemter for Nongybee Dovaie Contral, Pararitic and Iavect Disease Laboratory, Bacterial
Diisease Divivicn, Amimal and Plan {hucrantine Agency, Korea

e

Epithelioid variant of myxofibrosarcoma of the lip in a dog

Dis-Hiyg Chol', Hee-Kyomg Kwon', Bo-Jeong Yim', B-Youl Juap', Jas-Floon Kim'*

fCollege of Vereriny Medicine and Peterindry Medscal Researoh Instinsse, Jeju Nesonal

f.wmﬂmm'&mdmmnwmsm

ith i mdars eryoid matrix snd

mm&mhwmhmﬁﬂawoﬁsﬁhwﬁrhm&whﬁ&
itheloid Vst of contins § Estinet population af

T T i 1

The winus genome s hias hecome an adviniags pal fior hetier of
“virus pathagen in aimal systern, Lake Sinai Vires (LSV) i.one of the most popule sfftcting
wnmmmhmu{mmmwmmm

qﬂﬂwmﬂunmmlmnfnmmwnrnqmﬁm

of the lip
A 18-ye-chd netralize e Poocle with sy of he i was refermd ol

there b oo dhtn o thee b Kiren, fn the

of LSV (L§VZ, LSV3, mnd LEV4) in almost ihe boneybee saumples from the diffierent
Tocations in l!wimmthMmmuF
T8V and LEV4 isplate was d. Tt is basad on & reverse
po!;medﬂnmt!ﬁmmﬂﬂeﬁumm”w

mmalh:mlsrtl 4 berétied o Patbology D Velerirer
mmﬂmﬂb&mmmmmm-ﬂmm
mumwnmmmmwwmu}m

bt and gve the new Vi

nl'lmrybe:hsmhhu.

Mercury exposure analysis for a Ewrasian Otter {Listra fifra): Cnse
Feport

Sang-Joun Lee', Sengjin A, Ba-Ra-Da Kob', Sooyousg Choi', He-Seong Ch',
Yeonw Ob'™*

"Department of Vererinary Pathology, College of Veserinary Mediclae and.

Fieterinary Scisnce, Kangwon Nartonal Univereity, Clancheon 24340, Korea, *Cd'hta’
Veterinary Madicing and nstinelie af Veterinary Science, Gangwon Wildlife Medical

University, Chuncheon 2434/, Republic of Korea,

v-hu 4 Wmmmm:mmam od
paneyekenatin

Grossly, the vhitish col i cuf surface. This mass wis 14 mm
[n dismieter. Himopathnlogically, mmwumummym
megin. 1 is congponsd of sbart o log spinedle cells and pobybedral (epitheloid) ocls. Most
tumar cells had large oval 10 elongase nucled with prominect ooe or two nucleoli and seant
MWMNC{W}MMM{IQW
Mulsiple focd of pr
mmmtmmwmuhmnudlmmmm
blue siain, Ieusobéstochernically, both spindle aed epitbelicid cells wese positive far
\mmmhm dm.mil.nﬂmmm
Based on the hi

s

fant of my coma. Tothe author’s

repont of canine epithelioid variant of it in Korea.

Recent pathological investigation of Korean water deer (Hydropoies
ingrmiis argyropics) in Gangwon and Gyeonggi Regions

Subln Moon', Sang-Soen Lee', Taeyeon Kim', Gyurao Kin', Sangjin Abn’,
Ho-Seong Che', Yeansu O™+

Wq{b‘mﬁwym Cnﬂagnqrmmﬂmf

Veterinary Science, K feom 24341, Republic of Kores,

mpgrmymmmmmm Ireesieune, Jeawbask Neiona!

Limiversity, fhean 54396, Republic of Korca, *College of Veterinary Medicing aad
Research Irestinure, Jeonbuk National

"Haalth  Resecwrch Ittt of Gwangrs, Grangiu 81954, Korea, "College Hio_Safety Ulnfversity, fran 54506, Regublic
af Vetrrinary Mrdicine and frimte of eelical Korta '
Rescue Cenver, Kangwon Manonal wry, Chamcheon 2434), Republic of Korea,
'Collepe of Veterinary Modiciae and data abtzined from pecropsy and histnpat Ematism is crocial far
University, fhvan 54356, Korea mn&lﬂuﬂﬁwmwmﬂnﬂnmﬂ]rnm}dm&
mmmmhn
An wult male Paresian otter {Latr utra) wilh estasia wes i
widely distribe Rodh Ko and claasified s vtk  TUEN Red List.
Kanguors Natioes] o m&?m“'m;mﬂmﬂmhh,; wﬂmwwﬂmmum»&m-mwhhwdmm
sympaoms, ard the initial body tempersture was 36,81, Blacd test and mdialogical wiaose gy likeshy, The mucdy aims 1o e
mﬁgmwmwmmmm mﬂnyuﬂmmmhmmnlﬂmmw
mnmmﬁdmmmum was found i oslont e hanlth sinkeg of e somcien, & ke bemsed to dovelopa
§ it tho ctter diod o six dirys pont resene. Cirossly, control program s d all st i Enated b et
ifluse hemorrbage in lungs, beft mmmmm‘k in the waldlifis hestth surveillance, These data d suigggest that nan af
d found. H various pathologicsl sonditions of animals is cesentinl for monitoring and sarveiflance,

smusaidal Gilation and hepatooeltalar necrsis = fiver, lﬂ&ﬁwmwﬂfw
hemarrhage and edera in linps. hmm&mmmmu
mmemm v iy

especially of Korean watcr deer, Further study of bacterial infictions, pemsitic diseases, and
other bealih iseacs i noocssery to conserve wild Koncsn warer dees populations.
Thig wack e by Kaorca Instivaie of Planing aed

[ o

spleon, falitis in right
mmmnzdmm MofhmmmrMunm
ahwed symplors of polsoning thal Mt%wﬂﬁnmmw

for T iy in Food, Agri nd Forestry (TPET) through Andnal
Thscaso Techrology A Support Progmm, fundod iy Ministy of
A Food and Rural Affuirs (MAFRANProject No. 322003-2)

{Considering that the place where the otter ped

and performed & mereury test on bver and kidney tisoes.
the liver and kidney tsvars were 0878 4 0.047 and Iﬁ?tmnwhm‘mdy 'nlnd!
are 6.7 times and 13,7 times higher than merory CRM (Certified Reference Material)
respectively, sugpesting that the reiver otier was exposed to & fairly high conceniraticn of
merny for @ long time

Ackzanled This wark wes. 4 by Koren [estitute of Planning and
E for Technology in Food, Agriculire and Forestry (IPET) through Animal
Discase b T Sugport Program, funded by Ministry of

Agsicalrare, Food and Rursl Affairs (MAFRAXProsect No. 122013-2).
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Risk analysis of H5 highly pathogenic avian influenza in 2014 in the
Republic of Korca using a zero-inflated Poisson regression model

Eu-Tieus Kims*, Son1l Pak

Instituie of Veterinary Medicine. College of Veterinary Medicine, Kangwon National

University, Chencheon, Gangwon, Republic of Korea

For a national livestock industry, s highly pathogenic avian influenza (HPAL) is one of the

most important poultry discases since it can be tenemitied rapidly between HPAI
v firms inchuding broil layers. During the Inst decades, there wore

seven HPAL &p m 200372004, 200672007, 2008, 20102011, 2014, 20152016,

ZAE S@LEAICHS] ofoHE B HAHEOIM Softe) By T

Pathogenicity and Immune Characteristics of Genetically Unique
Korean PRRSY field isolates

Mw Seung-Chal Kim', Hwas-Ju Kim', Byoungloo Sea',

Hye-Kon Kang', Chonghan Kim', Chang-Gi Jeoag’, Wan-1I Kim™*

'Woogene B&G Ca., LTD. Seoul, Republic of Kares, ‘College of Veterinary Medicine,
Jeonbuk National University, Bsan, Republic of Korea

n ¢ " rome (PRRS) virus s boen
mmmmummmmnmm»mm
muuwmmmwuunmumm
ath ic and immune ch depending on i different struins.

201772018, 20202021 The farm vebick foe defivery, cggs onlloting,
H-ﬁb—tﬂ or ack d di I %8

ﬁmm«mmmmuumwmmuhw
o the national record (Korea Animal Health Integrated System, KAHIS) and equipped
global positioning system by the regulati mmdumunmu

¢ poutry flrm vehicie

mum-mmmq’ummﬂmmmm

wmymnu Thmﬂq-dnﬂnhyhmw-nw

level, 6 or pun. Th data in 2014 were

MM&K;\HIS mmmwamwmm

the ZIP regresaion model, were categorized i three types, from one provinee to another
Z PIERLEIF D s . T ith ;

Mwummnbumymmhwhwdm
prevalent in Korea, additional research is noaded. In addition, as PRRSV variant continues
w0 emerge, there is o possibility that highly pathogenic struing may sppear in Kore,
Therefore, the purpose of this study was to investigate the pathogenicity and immune
mﬂmmmmmmm four-week-old pigs
from a PRRSV- free firm and d to four groups. Each of
uaﬂwmw-uwm-zmtmlsmmm
and JB15-N-PI10-GN (PT10) 1, and six pigs were
mHnodﬂuﬂmhqmmdmuMMuﬂm

P 1), ™ (i » imrmone Various pathogemicity was dumud h uﬁ: wn m
(within). I addition, th ‘poultry dded s un indey variable in sally, the PJ10 i

th del. The inbomndi itry veluch e the risk of HPAI cuthreak -muuqﬁ‘mmhmwammumm

w-m:z&mmmmtﬁnlol 1.57. Homweves, the other tmﬁmu.mwmmmmmm

P y variables, d or within whmﬂud’m&rﬂmnu the

province istically significant. Th emphastzed th ry farm. MWWMWMTMWIIMW
vehicles from other p would be intensively disi wdmdd!wdl Korean PRRSV strains displayed various bt simmilarly weak

| fine @ ing sites e risk of HPAI outbreak, The current study was mmmmﬂuﬂymw‘hﬂbmh

b i f P d Eval fior Technology in Food, Agricalture, snd and istics of the PRRSV strains ntive to Korea.

Fm l'll'!:'nm Mwummm 122001-2).

&“E—w Tlilwltw-u'mdul with the support by the Planing and
for sbogy in Food, Agricult dmm“h
Mﬁllnlm Mm}(ﬁﬁmﬂlﬂmwhthzl

Inactivated vaccinati inst Corynebacteri Sl g
MMMW(CIA)hKa-m
black goats

Byoungles Seo', Waoju Kwea', Somin Lee', Gyeong-Seo Park', Mina Jeong',
Sarim Kim', n!qu‘ n-;-cu’w-lniv_g-&-gn‘
Ho-5e0ng Cho®, Chonghen Kim™*

'Vaccine Team, Woogene B&G Co., LTD., Seoul, Republic of Kovea, *Marketing and
Rescarch Team, Woogene B&G Ca., LD, Seoul, Republic of Korea, 'Ohsan Black Goat
Farm, Gokseong-gun, Republic of Korea, “College of Veterinary Medicine, Joonbuk

Agni-Tech I Program™ Rural Development Administration, Repoblic of Korea.
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Genetic charucteristics of Porcine Reproductive and Respiratory
Syndrome virus (PRRSV) isolates most prevalent in Korea based on
full-tength genomic sequencing

Seung Chal Kim, Hwan Ju Kim, Gyeong Seo Park, Won Il Kim*

College of Peterinary Medicine, Jeonbuk Nasienal University, lisan $4596, Korea
Punu huctive wnd rospi b mmks\'}ul_w-nqic

mmbhmmmmmhwmmm

Uiniversity, flsan, Republic of Koreu mlmm]dmmwﬂﬁhﬂyww
This study aimed to investigate the efficacy of the i whnlahmlvm Shofbewhol Thissudy i K “E
and e imacivatd whlo bocicriacotining rovsoant phospboipee D (PLD). | ek et e e e v, The SISPANGS o o i

. peelotshorculosis dnnubercul i -:wwmwummv.m—mnwm-xmmsv
bacterium of caseous |ymphaden (cmmmnamu 2], A total of 74 struims by de nova asscmbly. Phylogenetic snalysis, nalysis of (he imscrtion and delotion
bacteria were isolated from Karcan native black goats m;mwmmzmnmmmm
[3]. Based on the molecular and bacterin [2] by the preliminary et N PRRSV twith bigh dephof
m]ﬁ‘f‘f:’“:ﬁ*"‘m s “‘m' by the SISPA-NGS method. Koresn PRRSV1 belonged io the Korentvsperific sobtype LA ind

i 10 o

mmmmnwmwu-mmm.—m

randomily allocated into four groups. Groups il (NC),

cmhmpunmmmmmm
i#h.C. pacudotuberoul

mumamdmwhmmmm

in an animal exp resulting in
severe losses to the goat and sheep industry, prophylactic administration of & such
vaccme is highly significant. Based on this study, it is considered that the use of the
innctivated vaccine will make & grest contribution o the goat industry and discase
control.

P

of CLA

wmmmmumamdﬁm

penetic heterogeneity with comserved NSP2 deletion patterns. Among Korean PRRSV2
uﬁgmﬁuwmmwwwsmwtmd
mem&nuqmummmmm
pattern of the Korean lincage i the MN-1 84 strain (lincage 1), which
-ﬁunmmuwmamww
mﬂuﬂwmhm{wmﬂnhﬁlm
g lating KOR C s MLV struns.
L '_', the K: "“\’Cl\iw- dhert fienl b mCMMLV

in harhering the KOR B ORFS gere und might be t P

ammmwwlmmdw
mmmmmdmmmmwu
SISPA-NGS method and de
unmmmmdm-umwwm
e conduucted, nd new vaccine strategios for moee efficient contrul of te vins are needed.
Funding Seurce: This research was funded by Bio & Medical Technology Development
Program of the National Resesrch Foundation (NRF) funded by the Koresn government
(MSIT) (2021 MBESES019113),
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Hemolymph nodes in a Holstein cow (Bos taurus taurus)
with coccidiosis

Ho~Seong Cho' - Sang-Joon Lee? - Gyu-Rae Kim? - Subin Moon? - Young-Seung Ko' - Yeonsu Oh™
'College of Yaterinary Medicine and Bio-Safety Research institute, Jeonbuk National University, Iksan 54596, Karea,
“College of Veterinary Medicine and Institute of Vaterinary Seience, Kangwon National University, Chuncheon 24341, Karea,

Introdugtion : This case report s abeut hemolymph nodes found in a daity cow whose function s still not fally
clucidated, A 4-month Hestein. cov presexicd severe respiratory symptoms and Fomarochezia for a wlille with
respiratory acidosis and metabolic alkalosis, Coccidiosis was dizgnosed and treated immediately, but the cow

died from respiratory #eidosis and metabolic alkalosis.

Meterials and Methods = At necropsy, 1o abnortial appearance in thoracic and peritoneal organs was observed,
but hemolymph nodes were observed being multifocally stack on omasum serosa and ‘he subcutaneons fscia

of abdom!nal region, and the larger dark red Lymph nodes wete found along the emeasum great eurvature.

Microscopically, fympheid depletion acd Jymphadentss in the Lymph =odes were examined 1o poit systemic

itifection, and in the e ph node, ly
fibrin deposition nearby sirs, In sinus of the

negative bacteria were found,

pale lesions with infiltiation and

node, red to linear gran-

Results : Through this study, we Tight conciude that the hemalymph node is involved in pathogen phagocytosis.

Acknowledgement : This wark was supported by Kores Institute of Planning and Evaliation %or
Food, Agricnlturs and Forestry (PET through Anima} Diseass Management Tephnology Advancerent Support
Program, funded by Ministry of Agricx fture, Food and Rural Affalrs (MAFRA) (Project No, 322003-2),
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