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Survey on the residual materials of antibiotics in muscle

Ho-Gyvu Yoon, Jin-Seong Lee, Bo-Young Lee, Hak-Koo Kwak, Hae-Yeun Choi

Chungbuk Livestock and Veterinary Research Institute

Abstract

It was carried out to compare the residual materials by EEC 4-plate and HPLC method
in the muscles of cattle, pigs and chicken from slaughter-houses in Chung buk from 2005
to 2006.

The result of this survey were summarized as follows,

1. Residual materials were detected from 1.196(143/13,283) samples by EEC 4-plate method
and 0.17%(23/13,283) samples by HPLC method.

2. Residual materials were detected from 0.3%6(11/4,301) in 2005, 0.195(12/8,982) in 2006 by
HPLC method.

3. Residual drugs of antibiotics positive were classified as 30.4% Enrofloxacin, 21.7%
Chlortetracycline, 17.4% Oxytetracycline, 8.7% Sulfamethazine by HPLC method.

4. Residual causes for production farms with antibiotic positive investigated in whole 23 case,

Antibiotic treatments 14(60.9%) Feed additives 4(17.4%), unknown 5(21.7%).

Key words @ Residual drugs of antibiotics, EEC 4-plate, HPLC
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Table 1. The survey of antibiotic positive
by EEC 4-plate and HPLC method from
beef, pork and chicken in Chung-buk

No. of EEC

Meat sample 4-plate HPLC
2005 2006 2005 2006 2005 2006
Beef 494 754 11(2.2) 16(2.1) 9(1.8) 5(0.7)

Pork 2950 5807 39(1.3) 64(1.1) 2(0.07) 4(0.07)

Chicken 847 2421 4(05) 9(0.4) - 300.D

Total 4301 8982 34(1.3) 89(1.0) 11(0.3) 12(0.1)
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(Table. 2), 4L7l«1 7493 Enrofloxacin®]
71 2} 1474 Z 7A(500%) 0.2 7V =,

Oxytetracycline 473_(28.6%), Sulfamethazine
271(14.3%), Sulfamethoxazole®} Penicillin&
27 1A(71%) w2 & FAME Y oH, 5 X

71 712x3 6% Chlortetracycline®] 57

(83.3%), Enrofloxacin® 171(16.7%)c] &
IR = ZH}H o, Fdave ExH

34(100%) =+ @43t Ql  Enrofloxacin
AA7E 887 5E z2ed o

HPLCH o2 AuAgArAy 25t
2373 FAE AL Quinilone) 11@(47.8%),
TetracyclineZl 971(39.1%), Sulfonamide# 37
(13.0%), PenicillinAge] 17(4.3%) o=
=R bel

Table 2. Distribution of antibiotic positive
by HPLC method from beef, pork and chicken

Antibiotics Beef Pork chicken
Oxytetracycline  3,(1) - -
Chlortetracycline - 5 -
Sulfamethoxazole (1) - -
Sulfamethazine 2 - -
Penicillin 1 - -
Enrofloxacin 7 1 3
Total 13(1) 6 3

* () . positive of two antibiotic

HPLCH Am A A AT AR
& &l of e 12l

(Table. 3) AA FgHE= AFLur 237 7}
F A¥AE HHor A FEF F
FoF 717F nE=vE 147(60.9%) 0.2 1A e
dARo 2 vjepyton }o‘:%a %, 37 AR
ul%&m 474<17400) 0] %] AN EHo] 54

Table 3. The survey of residual causes for
production farms with antibiotic positive

Causes Cattle Pigs  Fowl
treatments
Feed additives - 4 -
Unknown 5 - -
Total 14 6 3
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FARE FuA4ATLE

Research of Identification method of the cattle breed
using the gene discrimination method

Soung-Tae Han!, Sun-Jun Park, Chan-Woo Jung, Hak-Koo Kwak,
Hae-Yeun Choi

Chungbuk Livestock and Veterinary Research Institute,

Abstract

This study was carried out to research identification method which discriminate Hanwoo
and Hostein meat using Melanocrotin receptor 1{MC1R) gene associated with coat colors of
cattle by PCR-RFLP analysis.

Analytical project have been progressed from 2004 and most samples requested have been
from school. Form of them were various such as lump, fragment, slice, grind meats.

It has been impassible to collect sample for experiment in various part excepting lump
meat.

The Genomic DNA extraction process of existing method was as follows : cell lysis,
protein removal, protein precipitation, DNA dehydration & precipitation, DNA stabilization.

The gross requirement time of this method is about 5 hours. It is long time.

To solve this problems, It was tested with a crusher which could grind and with a new
extraction kit which employed the principle that magnetic silica beads bind genomic DNA
present in a lysate solution.

With the result that, It has been passible to collect many sample in various part and it
has been not necessary to perform protein removal process using harmful reagent, or
high-speed centrifugation. The gross requirement time is about 2.3 hours. It is some short
time.

Key words @ Melanocrotin receptor 1, PCR-RFLP analysis, various part, a crusher

gross requirement time, magnetic silica beads,
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FARE FAAPATA

Study of low pathogenic avian influenza viruses in
Cheongju live-bird markets

Gi-Jo Yoo, Jong-Hwa Lee, Yang-Soo Ahn, Chung-San Lee, Hae-Yeun Choi

Chungbuk Livestock and Veterinary Research Institute

Abstract

In live-bird markets various species of live poultry are being continuously circulating in a
confined area. Therefore, avian influenza viruses originating from different species achieve a
suitable environment to generate reassortant viruses of a special kind. Due to the possibility
of the influenza virus to transmit from poultry to humans in this area, the isolation and
characterization of avian influenza viruses of poultry in live-bird markets of Cheongju have
been proceeded to provide basic information on domestic avian influenza viruses which are
currently causing problems. The research on surveillance and analysis of avian influenza
viruses in live-bird markets presented information as listed below.

1. 67 out of 273 fecal samples of ducks and chickens in live-bird markets, were detected
positive of avian influenza virus. (24.5% positive of virus)

2. Among 164 fecal samples of live-bird market chickens, 41 samples were detected
positive.

3. Out of 109 fecal samples of live-bird market ducks, 26 were detected positive of avian
influenza virus.

4. 67 viruses isolated from live-bird market ducks and chickens revealed that 32 and 35
viruses were of subtype H3N2 and H9NZ, respectively. (chickens : 4 isolates were H3N2
and 29 isolates were HINZ, ducks : 28 isolates were H3NZ2 and 6 isolates were HINZ)

Key words @ avian influenza virus, live-bird market chickens, H3N2, HONZ
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HdEME R JtH=
vtolej #HE fa HF WA
i =]

= HE A F 3t
WarE APt stuhel A el A
H OEWHE 29% 15m¢ conical tubedl
i CAEAFH 717 2000 12€

AR BEHe A (Streptomycin 2mg/
m¢, PenicillinG 2000IU/m¢, Kanamycin 0.25mg
/m)E 33 PBSol| 4A]7Fold] AREFF F
3500rpmeoll A 20837 A B & ASHE
oAl 12,000rpmell A 1087 94 F 28
HZET HF/H9 FFAES 11579 SPFF-sh ¢
L9 allantoic fluid) ol 200604 &3kt
43X ZF 37Tl A vl § e A S Festo
05% & F45 o] gste] HA tests HAIATH

@ nvlolel 2~ FHAEA F4

RT-PCR (Reverse transcriptase—polymerase
chain reaction) vte]el2 RNA+ Viral Gene
~Spin"™ Viral DNA/RNA Extraction Kit(iNtRON
biotechnology, Korea)?] Aol uwta &
3l o FEg dlo]gi~ RNAE [-AIV(HY)
Detection Kit(iNtRON biotechnology, Korea)&
RT-PCRS Z#g3dctt HHOZE enzyme
mix 8u0o] RNA template 248 3 7}3}o]
Agds g 3 HAEFRIE 20u=E gt
5. 2 4o Reverse transcription(45C/30min),
Pre-PCR(94C /5min), PCR{denaturation 94T
/30sec, annealing 50C/30sec, extension 72T
/A0sec, Acycles), post-PCR(72C /Smin)& 4k
Z3Z 7] (ThermoHybaid PCR machine) & A}
3l A A B2 AL &2 1.2% agarose
gel(Invitrogen, USA)AelA A7 &s =
5X loading dve® 9 M3lo] bandE &<l

stdoem FHE H9 FdA AZ7l= 1 kb
plus DNA Ladder (Invitrogen, USA)E 7ol
719 s gFoE Elsdnt

HA test oA <A ¥18-S wWQl A&
RNAE ®#3% o]
primerZ ©]&3la Reverse Transcription -
Polymerase Chain Reaction(RT-PCR)& <&
sttt RT-PCR¥} multiplex PCR WH&
FaA 2R/ AEFAAER] B 7} FF9
subtypes 7Estth FHAE #4167 )
RT-PCRZ £F9EFa4e] HA A48

A

=0

influenza virus

m

ZEZ A7l F agarose geldlMd ¢4 E®

frd2e (Frtagel fd4 248 oF
shaleh. 24¥ {445 DNAStar frd#
T ZRaPs Abgste V& A
dole et F4 54& nwiA s

Nl
20
j=

@ phylogenic ¥4 2 HA # 3 xl2] v

A5 AAAIGAA FEH Z2FAEFAA
vholg} 29 o5kd fefo 7|E ] gt
ABAE FZAFsH7] f18te] DNAStar software$!
MegAlign® NJ plot softwareE o] &3l
phylogenic +4 & 33t}

HA #3429 cleavage siteE® Hlal 22
37] 9t MegAlign softwares o] §3}<
FAAALE olulmit AEZ HpRRo] S

BelF W FF Pe) AZAR wlel e

M

350 A g T o B
2FATFAS volels FF oy E
solg A% F 2737 F 6749 Ewle)4]
wholel v} P& Hel 245%°) AERE e

- |

gt
o gy

Wom, 49oA 56719 F-
o] 89%% 7 W FdeS vEhdlon,
oA 20719 W F 1579 W

glol el A7F HEH o 75.0%9 E& A&
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Table 1. A|AIFNA 7 (5, 289 2FAESFAA dF++

4 4 A ‘0512 061 2 3 4 5) 6 7 8 9 10 11

Sl i 273 9 14 6 36 56 16 10 8 20 16 36 36

FHEF 67 5 4 2 4 5 4 1 1 15 9 12 5)

Bl &(%) 245 556 286 125 111 89 250 100 125 750 563 333 139

AP Gl M wre] BwolA Bad whe]  48%e] 7P wA FE HAeH, 8¥Fe
Pl e & 164715 4170 YAFFE 1270 WA 1070 FEYE 2R 83.3%9
25.0%9 H# #IAES vEhiAa, 2006 dF Y w2 29ES deEhilth(Table 2)

|

B
393 219 ¥ 5 17de

4 4 A 0512 061 2 3 4 5 6 7 8 9 10 11

HgEWS 164 5) 10 12 21 33 10 6 5 12 9 20 21

ZEE(%) 250 600 300 83 48 91 200 166 200 833 667 350 143

of EWelA e Hhol geFole 87 EHelA sdo] FAFELE
B AEE&e F 1091F 26310 dAHFT=E 625%< WF 71 & FEE&S Jehdh
239%¢ Hit FEES HElA, 20061 (Table 3)

o 4 A 0512 061 2 3 4 5 6 7 3 9 10 11

LgEHsE 109 4 4 4 15 23 6 4 3 8 7 16 15

Tdrr 26 2 1 1 3 2 2 0 0 5] 3 5) 2

AAe(%) 239 500 2350 250 200 87 333 00 00 625 429 313 133
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QA g w2
ol g 2o W3 subtypes T
327 2] H3N29t 35719 HIN2¢9 2
Az whol el 2 subtypeo] & FHuow,
ol -]+ H3N2 subtype°] 3371 % 4do] 1,

QoM Eefd 67709
3 Az
OB

BN HE

HIN?2 subtypeo] 674X T} Eolx QoA

H3N2 subtypeo] 2 &% %a, HON2
subtype¢] oA ¢ o] EgIE FHE &

‘)l: A ME]F HA teStoﬂ }‘1 e ookz\g
B X RT-PCRelA ZFAZZAR

HON2 subtypeol 297 o2 @kl wbd A A k2 47he] wpole] ~7F A St
2 glol 4+ H3N2 subtypeo] 347 & 28712 (Table 4)
Table 4. A2H A RA] ol A e zlol A #FelE Z2FAEFAR el e
ZZ£4 subtype H3N2 HON2 H] F1(u 3ol

& Al 6771 32 35 43

2 Rl 33 4 29 4
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Isolation of Brucella spp. from sero-positive native
bulls and below twelve months native cattles.

Jae-Yun Ryu', Jung-Hyun Bun, Hee-Young Lee, Yong-Chang Lee,
Jong-Jin Lee, Hyang-Mi Nam’, Young-Gak Song

Jae Chun-branch, ChungBuk Livestock and Veterinary Reserch Institute.
" National Veterinary Reserch Quarantine Service

Abstract

This study was conducted to investigate the characteristics of brucellosis in Korean
native cattles including bulls and below twelve months cattles. Brucella abortus was
isolated and identified from testis, Intestinal Lymph node and supramammary lymph nodes
of cattles confirmed as brucellosis—positivie by serological tests and epidemiological
evidences (24 cases) from September 2006 to March 2007.

All of the sera were screened and confirmed by RBT and STAT, respectively. Of 74
bulls serum samples examined, 21 (28.4%) samples were identified positive for brucellosis by
the RBT-STAT.

Total 63 samples on the results of isolation of Brucella organism from sera—positive bulls
cases, 2 cases (16.7%) were confirmed from testis, 3 cases (25.0%) from Intestinal Lymph
node. But blood, fecal, uria, water and soil are not isolated Brucelia.

All Brucella specific 16s r-RNA with 905-bp band were detected by PCR assay.

Total 63 samples on the results of isolation of Brucella organism from sera-positive
below twelve months cattles, 1 cases (25.0%) were confirmed from testis, 4 cases (40.0%)
from supramammary lymph nodes and 1 cases (25.0%) from Intestinal Lymph node.

Conclusionally to control and eradicate bovine brucellosis in korea, include native bulls
and below twelve months cattles.

We might have to highly emphasize the proper preventive screening of Brucella
contaminated bulls group and young cattle (below twelve months) group especially for
human public health.

Key words : Brucella abortus, PCR
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Rose Bengal test(RBT)$+ Standard Tube

Aggultination test(STAT)E %3t Brucella
sppoll thd &l HAE stk 12k AlEE
Aeoa 1AZFAE WX 30w A A
RBT =z ¢ (Brucella abortus 1119-3¢ &
Rose Bengal dye & 44)2 30 & 33}

4% Foh & FEolA WA F FA
SRAALZ BAGel ol doju¥ A*A,
S0l dojtx ES& A FAHE WA
st o, RBTAIA <4l AL vhr] STAT
2 ¢+ (Brucella abortus 1119-33t ¢l 3=
AAFEE 73 EFA) 2meel 254, 508,

1004, 200 == 8] A skef 37T ol Al 484
mjeFstel 1000 ol SHE A
st w3 BEFAHEH H
WAL Al dET e R ARE I 5
F-2Ae &4 daA E(Dip-stick, AlHA)E
o]g-ste] RBT® STATS A}t nasto]
B3k}

LT REIPT

3 234 EDTAZ AHzd 4 Ins
9ml ] Trypticase'™ Soy broth, Brucella
brothell #H&E3dte] 5% COM 7]l Al v &
39 b, Bacitracin 25,000 unit/10méS 14 ¢
ZFol gasted sixuiRel HIbedh
ik 49 Fof 100xL9] WY NS EF Brucella
agard] ¥F8tn 3F wigstdh w3 g
9 A7 sl A A 7HBacitracin 25,000

o
unit/10m¢) £ &% Trypticase'™ soy brothell A
3-497F wjkstgivl o] F FAA I EFE
Brucella agarol Al 1027t 5% COz 8 7] of A
mastdo?. 4HY &, & L EHARE

100 sMstel Aw 2eE Awadd. 7

agarol] 15¢ &oF wjsta 44 A
A7 1~2mme 98, Ty G333 o)A
eotrd 223 o] fANon, @A
A7Ae ageA, P, A E HAH
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PCR

g g Balg MTgeds DNA F&2
Al E = DNA extract kit(QIAGEN)E Al-&

vt %% DNAE PCRY oz ZAME
w74 20Ce] B#eAR", Master Mix

(QIAGEN)E ARg-ao] dubalel uhol ofa)4
PCRE A A&t 165 rRNA(905bp) 9]

2
=

ZefolwE AR, F4 5 -TCG AGC
GCC CGC AAG GGG - 3", R2 5-AAC
CAT AGT GTC TCC ACT AA-3'& AM&3}
9k, PCR 87 & predenaturation< 95T
5+, denaturation at 9%C 30%, annealing 54T
90%, 30cycle, extentione 72T 9ZZE 3l
#HZF A extentionS 72T 6% 07 wkgAIZ T}
PCRe|] ¢as™ #8-35gd 10uE 1x TAE
buffer® 23 15% agarose gellethidium
bromide 1x¢/mé, Bioneer)dl & & A]7]o] 7]
A FS AAEY R

A7l Fo] B gel& UV illuminatorel A
DNA band %%f75 elagoy ™

o}

table 1. Detection of Brucella spp. infection farms by various serum test

Sex(A)

No. of positive Positive rate

No. of times . RBT-STAT(B)  A/B*100(%)
(frequency) Male female calfs Male female Male female
first 51 38 9 4 9 6 23.7 66.7
seconds 32 27 5 10 1 37.0 20.0
thirds 13 9 4 2 22.2
total 96 74 18 4 21 7 28.4 38.9
* RBT : Rose Bengal test
* STAT : Standard Tube Aggultination test
F-FA2 FAdgol did ddPAe] A3 2o Wk g sS 23.7%, 37.0%, 22.2%9]
(22 dg 2B AFEH SHTE)dA FF FHES B, ¢ied dig FdEES
Ads oy BABFE 6749 B AW 667%, 200%, 0% ATE e,
A& S WS Btk A Sl A AAHQ el FHES 292% 5 YE
15, F HA 115, vpA 2ol A 259 A4S Wi, Fadd FEES 284%, g T4
HAoH table 13}4o] WAL FAo] ujet F& 389% A3E JeEudo
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table 2. Isoation rate of Brucella organisms by antibody titers of 12 brucella reactor
native bulls

o No. of No. of  No. of positive Specimens

Agglutination .. ..

titer positive  positive culture & Testis Intestinal Blood Total

bull  Dip-stick  PCR(B) “SUS [ ymph node © 00

Below 100 2 1

200 5 5 2 1 1 2
Above 400 5 5 3 1 2 3

Total 12 11 5 2 3 5
pede A9 G A, 4 FA B2 Agke &2 2 PCR AAF A= 400

} table 2%} v Hbe A 35, 200MRel A 29 FEHE

Pe

Yo ok 2000s @ 4 AT BT Avkel mE gAE AT
400WN A 77t 554 vepdon] 100l Be dai F 549 AR 2UE HAed
257} #el #elrk ngeld 28 | Aet AdgEelA 3Ae AT
£9 7ol AUAEDip-stickll A 1159 2 248 depndd

F39-(91.7%) 4HE LERS

table 3. Isoation rate of Brucella organisms from various specimens in sero-positive
native bulls

Specimens
Intestinal Total
Testis ntestina Uria Blood Fecal Water,soil
Lymph node
No. of test(A) 12 12 10 12 12 5 63
No. of positive
3 0 0 0 0 5
culture & PCR(B)
A/B*100(%) 16.7 25.0 0 0 0 0 7.94
A7 B2AHT FHE&E table 3.7 2t E 6379 ARFIFAAN 57(7.94%)¢] &
1 129% 27(167%)°] ¥e7h Hl9m, Aol olFoipov, n@w kel

ok dmbdo A 371(25.0%), N, ok B oA ME 2470%F 571(208%)9 ¢ #2E uE
L&, EY 5 odME FE7F HA @ Wl
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table 4. Isoation rate of Brucella organisms from various specimens in sero-positive

indigenous below twelve months cattles.

Specimens
Testis Supramammary  Intestinal Blood Total
lymph node Lymph node
No. of test(A) 4 10 4 14 32
No. of positive
culture & PCR(B) ! 4 1 0 6
A/B*100(%) 25 40 25 0 18.8
127143 olstel A FF Aty A A gRom wo} FAoie EHA FUTh
A FAFHo Ui FUIE FFAGT 53 Z 3279 ANREA7FA 631(188%) T
€& table 4.9 2o nEoA 44F 1A Sl olFojFon, usi A duA
(25%)0] ¥-2|7F Ha, Afiridadels 44 2 Az A= 187 F 671(33.3%) 9
(40%), &7tet JadeA 121(25%)°] &8 o 284 & UERAT

Fig 1. Fig 1. Amplification patterns of 165 rRNA gene of B abortus
isolates by PCR using 16S rRNA primers.

M : DNA ladder marker,

Lane 1 : Standard strain, B abortus(biotypel),

Lane 2-6 : isolates,
Lane 2 : A farm(Testis),

Lane 3 : A farm(Supramammary |ymph nodes)
Lane 4 : A farm(Intestinal Lymph node) , Lane 5 : B farm(Testis),

Lane 6 : B farm(Supramammary |ymph nodes)

M : DNA ladder marker
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EZT A 7FEFE 4 2 (Fowl Cholera) XA

Outbreak of Fowlnative Cholera in chickens

Jong-Jin Lee', Hwan-Hee Kim, Chul-sub Byun, Eun-Jeong Lee, Min-Jeong
Yuk, Jae-Myoung Park

Northern Branch, Chungbuk Livestock and Veterinary Research Institute,
Chungiu, 380-230, Korea

Abstract

Fowl cholera(FC), which has been classified as reportable animal disease in Korea,
occurred in the backyard farm located in Chungju, Chungbuk province. The farm was not
ordinary domestic poultry farm but backyard farm with main cultivation of fruits.

The farmer reported unusual mortality of chickens which were grazed in his own fruit
farm without any poultry house. There was a lots of opportunities to contact with wild
animals including wild birds freely.

Clinical signs observed in the chickens were torticolis, mucous excretion from mouth and
greenish diarrhea. On the necropsy we found multifocal necrosis on the surface of liver,
hemorrhages in the epicardium and ovary and mucopurulent exudates in the joint. The
causative agents was isolated from the liver of chickens collected from the farms and
identified as Pasteurella multocida using biochemical tests of bacteria. Also, the isolated
bacteria were inoculated into specific pathogen free chickens to evaluate the pathogenicity.

High mortality and similar pathological lesions compared to those of chickens died in the
farm were observed.

We report the first case of fowl cholera of the chickens in Korea and further studies are
needed to evaluate the serotype, genotype and pathogenicity of isolated Pasteurella
multocida.

Key words : Domestic poultry, Fowl Cholera(FC), Pasteurella multocida
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Fig 1. Farm views with history of
fowl cholera outbreak (A,B.C)

Fig 2. Clinical signs showed in the chickens
collected at the farms with history of fowl

cholera outbreak

Note neurological signs of head(a),
swollen eve(b), mucous excretion from
mouth(c), and greenish feces around the

cloaca.
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(B)

(E)

(©)

Fig 3. Gross pathological changes in the
various organs collected from chickens
infected with fowl cholera.

Note perihepatitis(A,B), ovarian rupture
with hemorrhage(C), mucopurulent exudates
in the joint(D), petechial hemorrhage in the
heart(E), hemorrhages in the serosa and
mucosa of intestine(F,G).
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Fig 4. Pasteurella multocida iso
lated in the lover of the chickens
collected from the farms(Gram
stain, *1,000)
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Table 1. Biochemical characteristics of the Pasteurella multocida isolated in infected
chickens (n=6)
well NO. Medium Quan'ty Result(n6)
natural route(n=3) route(n=3)
1 Glucose(oxidative) 30.0ug 3 3
2 Growth control 0.3u8 3 3
3 Esculin 22.5ug - -
4 Plant Indican 45.0pg - -
5 Urea 0.154¢ - -
6 Citrate 52.5u8 - -
7 Malonate 0.16ug - -
8 Tryptophan 0.15ug - -
9 Polymyxin 94.0U - -
10 Lactose 96.0pg - -
11 Maltose 30.0ug - -
12 Mannitol 19.0ug - -
13 Xylose 30.0ug - -
14 Raffinose 30.0ug - -
15 Sorbitol 19.0ug - -
16 Sucrose 30.0pg - -
17 Inositol 19.0u¢ - -
18 Adonitol 19.0ug - -
19 H2S 30.01g - -
20 ONPG 50.012 - -
21 Rhamnose 30.0ug - -
22 L-Arabianose 30.0ug - -
23 Arginine 0.27mg - -
24 Lysine 0.27mg - -
25 Decarboxylase 1508 - -
26 Ornithine 0.27ug 3 3
27 Oxidase 3 3
28 Catalase 3 3
29 Hemolysis - -
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Table 2. Summary of challenge test with Pasteurella multocida isolated from backyard farm

Mortality at DPI*
Number of Challenge route Method Ay
birds 1 2 >2
1 abdommal injection 1
cavity
nasal L
4 v oral drinking 2

*. Days Post-Inoculation

Table 3. Antimicrobial drugs susceptibility of Pasteurella multocida isolated in case (n=6)

Susceptibility
Total Resistant Intermediate Susceptible
Sulfamethazole 6 4 2
Ampicillin 6 5 1
Chloramphenicol 6 1 5
Penicillin G 6 6
Rifampicin 6 1 5
Neomycin 6 5 1
Gentamycin 6 5 1
Metronidazole 6 6
Amoxycillin 6 6
Piperacillin 6 6
Tetracycline 6 1 5
Vancomycin 6 5 1
Streptomycin 6 5 1
Kanamycin 6 5 2
Norfloxacin 6 6
Cephalothin 6 1 5
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Outbreak of carprine arthritis-encephalitis in dairy goat flocks

So-Yeon Son', Hyeon-Soo Son, Dae-Yeol Ryu, Sin-Seok Kang, Jae-Myoung
Park, Hyeon-Seop Byeon, Hae-Yeun Chot

Southern Branch of Chungbuk Livestock and Veterinary Research Institute,
Yeongdong, 370-803, Korea

Abstract

This is a case report on the occurrence of caprine arthritis-encephalitis (CAE) disease
among dairy goats in a local farm located in Yeongdong-gun, Chungbuk. Previously, it was
reported that the farm experienced intermittent deaths numbering 15 of the 97 goats raised
for 5 months. Most of the goats less than 6 months of age were suffering from ataxia and
posterior paresis, body tremor and abnormal head posterior. Affected animals frequently had
stunted growth and had a rough coat. Goats more than 6 months of age were affected with
an insidious, chronic arthritis characterized by articular swelling ("big knee”) of the carpal,
hock, and stifle joints. Necropsy revealed severely swollen mesenteric lymph nodes, under-
flow of 2-3m{ synovial fluid in the articular space and fibrous proliferation of synovial
membrane. Histopathological examination showed perivascular accumulations of mononuclear
inflammatory cells in the white matter of the brain, proliferative synovitis characterized by
villous hypertrophy, synovial cell hyperplasia and infiltration by mononuclear inflammatory
cells. Pulmonary lesions consists of patchy interstitial pneumonia with hyperplasia of
lymphoid tissues and an extensive mononuclear inflammatory cell infiltration into the
alveolar septa. Confirmation by nested PCR involves amplification of a 296 bp (Ist PCR) and
184 bp (2nd PCR) fragments corresponding to the gag region of the CAE virus. This is the
first time CAE has been reported in a local farm in Korea and emphasizes the importances
of developing preventive measures against CAE.

Key words : Dairy goat, Caprine arthritis—encephalitis virus, First PCR, Nested PCR

_54_



Z
T

o7t 1-2

=
=)

o]

=
=

A

wa U]l,m./lﬂlwm_vﬂ_-xﬂo]
= Mﬁgwnw%mﬁwﬂﬂan.auz_aﬂg_
col = oF o woT R bl .
& T %&ozTa,Qz?%ﬁgW%Owuwmmeﬂﬁow M_..mﬁoﬁai e
—; _ — = O - N 8} . e )Jl_)/.x._o‘_]
ormra,n. Mm iuuumﬂ,_t I E_LzMQﬂﬁ_@.ﬂL - o ,*@.LAEQMEHME
iyfgiaq%aia:a FrELRY LRLTE LT ¥
i dufdwr_qoma% LU A Maogi A%Lw#;o,moAmo =
ﬂ%@i]?i%iwﬁ%ﬂiE_@ﬂ.m & 0 MM@@J%@%UE 0
s — ~ e ) v st
iﬂo_a#%ﬁ,é}o_i Hﬂmﬂm«mndr@fr& %@%%7&# N
O_ﬁoﬂDWﬁsz‘ﬂL%ﬁﬂoﬂiA‘*M\W‘WM/FNMMO@Llo_‘_ ydﬂo\O',Wl‘uAl,_m/Eﬂurllﬂ ._MH_OT
e . - 0 X = —_— ,__ =
mwwmﬂ%%a«,ﬁ%ﬂomﬂu7£WWOH_ii wimﬁoﬁe%mﬂoﬂq R
= T B B N W of W BT T o ® T RIS 3 oo
ozl ¥ ifmfiji;;;io TaEEuEeE, y
aoo;mzwo;i@?M@ﬁ@ﬂﬁﬂ@ﬁ% N IR AR B
o ot o T i L e I I e Koo "
Ur]Urﬂ_.nmﬁEﬁwmmwo_ex@%%;Tﬁowﬁoﬂﬂo a‘uﬁbwmﬁ_ﬂ&uwdﬁw@ﬂ ..x.emw
) . K- T =0
o] w®o i o T8 of = an Njo BiSEy =] o W o < MU ™ o o =K T @) = el
R I N g MF 2 g3 R _
X W 9 u%lmEzoum_.nmﬁ%owroH oo S T o T T o A oo o z &
_XD.A\_OVU@,G‘QE \AAL‘._.M_I‘;MOLH E_.*\M»O).‘mo‘.r_v(]ro,.ﬂ TEO&LO7 |2
woE Be b oy wE o > Brogm 0 T 9 B3 S
i Ao K ul e B m_mmur%mnNr B ) 0
e g ° %Q%Wﬁﬁmﬂm <8
.mourpnaﬁ 5 T O S ok
mﬂﬂﬂo_e MmA)iAﬁV.@iii% Lo A
s hR s 5 =T B ™ T oA oo
S R mw.mmmﬂﬂﬂw_ P TR S L
v oF B = Bf) 5 2 o g lﬂ‘._l}oﬁumwklﬂ_% i T
£ % 9 o RN~ i $e PN VYEEIE T U P T T
5 15ﬂﬂu}Vm1mﬂ§% Tk R ) BOE W
T ddzisrida g o o cTS: RO B
g P ma%_l%iﬁA E@ﬂmawoﬂo o W OR tﬁomeao%ﬁ}ﬂemod -
S rg o O U 7 T o wom o 20 O R e N W CF S0 W oop
o %ﬂﬂﬂsw@.@ﬁmﬁma% %wruowmmeﬂﬂﬂ.wrwm o = ®
ﬂ_u‘l,%ﬁ@u%.m,wﬂuraL o e X T L Mo R0 T T
.m%w1}ﬂwvunmoi§gm S o ﬂ%g@.ﬂﬂm PEEIEE
82T V_Lw..«u.mwO W ozo WU N ﬂ%ﬁgmﬁmhar_ou,uﬂmﬁ@l VG
w2E _TET 23 I S b o & m@q1§agﬂ B
@CMz)%xOmannlaa@uﬂom_mTo_ X 5= y:a%d%%u%ov__%T
%s{wwrm%%%mmﬁﬁ%i = M w0 B0 = 2 B T LW
LT = N g ALoaﬂoo_w.%ao%@._o ﬂﬂqﬂﬂ%gﬂﬁA
7= > H X ync._o__o]augmu ) luduﬂoia W R 5 oy Mo
LLa\Nﬂ% u@.\_g]k'e‘l.z_ﬁ O‘lr,Alv q ‘Iﬂ o HLEOT\IT_ 7OWH < o
oomutlﬂ = T O 5 I ogxox X ﬂuqct oorztﬂ‘_mﬂo ﬂozlﬂo,ew.mﬂzoﬁ
ﬁwﬁ.(g‘ﬂﬂrwmﬂ7 = ,ﬂrﬁﬁﬂomo%go% ol K- Ei Mo & drerotﬂ
= Mo opg oo S 8 W g S e X 1H1%ﬂé G Mo A Eo WwE
S =T T ) rh]Lnuwn = X WX < © EE Jo I
K T K E AT
S 3 4r 2 94 =% o o X ™ oE oy w 20 e T 0 o =y @EJIEO
of 5 B I o M o0 1k - _b7xnn)A
RS IS ~ A B e Rl B ol ,%Ho“% = T b
ALCT‘I‘J;]U;O,AO‘WI FLﬂO
T U T W OW o W " oF o wo op
oguTﬂuiﬁﬂiwmﬂ
CEC NS

- 55 -



8 "HgrZdes HFoH

=

\_ﬂo
<0
-

o
TR
X

A

pus
&o

Ko

—_—

o

Ho

HA= ol A

&g Uit

TE7FA A

BT
0°
1_|‘_

oF

o

.
o

ted 79 AA AEFEE

3|

7h2 944

0
<0

=

fl

7129 CAE

oz 2E gojy ojuzre Aol

56C ol A 60% 7 E Al

i

o
w

r 3

A

260% 2 sheb = 9w,

ZA}

w
o

oF
it

™~

&t

HEs

A

=
=

=

©

o ogl At 14vhel

4
4 3}

2]

i

T
il

3~470
HAb

ol

—

0
o

o}

T

el
o 2 Al

CAE 24 571 <99 &

i

ks
i84

xd

Eah=A

?é}-

Fgem, 20051 10€ &

S

al

X
,AO

—r

¥

7} 930 WiE S

oF
2

o] & F-E 2006 2¥7HA

}

ko)
pud

224} A% CAESH #4

I
=3

gout 53l

A

Ao,

5

fol =) ®x AN

o

23571 A

Ko

F ot

_M_
i

HRqom CAE
2 A% 8 F7Lel

sk AT &

04

<
T

A

Y

Abke] CAESH fAbstthar o= of

ol

Ko

%

}

A
i

o=

[e]

2 CAEV %

=

F34 3

¥

sk

e

Bol Fffell A A

AR Gr1ME £4 23 96%9

©

TI‘

PCRE o] &
o} of

BRAA 93

=
T

)
o

BiN

iy

3

Aell o

il

=0

[e]

<3

o

—

A

NN A5

CAE 24dol¥g& 24}

Ho

o]

23] o

[}

FUEEIEE S
5254 CAE ¢

==
3

=l

o
T

1913 PCR A3 92

0

pid

o}
A
o]

{Ho

ool A e

2o

gk oA

15|

=EE

H

)

o
)

-
X

)
o}

Mo

T8

CEREIER

A E Aol

=W

Mo} wlE R

HAo A 2w o7t BT

tich 2006 3¥

I3

HEH S A4

Njo

B

o

o HAA

B2

el

]

T, g el

pal

gy 71y

e

™
O
G

i)

oF
o
N

el

X
,WO

-

i
i

_56._



PTTE T T ol D o Mg wET T W
M%éw B %O No Wb L M%M%% aagﬂwm@u ﬂomo_io_aﬂ
Nxozurar.@%a__, A i S i i N B
> m g o o RSO R, TF LW T dm
‘m.,_ND/HT,o|g:JH o T ,WM.A uoﬂﬂn uTﬂo‘Nr,m.‘_ m&xqau%ﬂ}o
= e 5 ®m T WY gE M - no
ﬂl zgoﬂﬂlﬂduﬁ mﬂzﬂﬁoqﬁ.evﬂ =r j, mﬂ_/mu,m...umﬂﬂﬂoﬂ
g&‘_m,_o#‘_a%auﬁﬂy o =1 R owm T o ,ol‘M»‘mﬂzTWa E.DJ ﬂaﬂ
m&.ﬁé%iﬁ%ﬂ,m Er.x ﬂi%]u_.mm urﬂmwﬂ.ﬂmo%@mlﬂﬂ dﬂﬂ_.
=Y i wmanang BOR ok My TR LD BT ooy D
BT E g By Tdmmmgo ¥ R I S
TS Ly O % o ~ ) L ) oo L b .
B g B R G IGEE R o M M E e S
E_]oWﬂo_aﬁu\o'y l_,_ﬂmuh,bbfz*.e :.LI\ ‘,.kllbtﬂtu‘l_liakﬂgmﬂ\wﬁnMO
‘WWOJI]LF‘&O&I qto_i‘o| x T o T o] & 4._o_z#ow'~|ﬂ_.AﬂLMNa w0
=z % g IR w A TR o oy e X oo o
e T o= kg R0 Y WR T T W Y mT g R ST E
TR W EE % Mo Uk CIRY gt S uwEE A
gxMcFad L mg®EF FAE g NE N egdb® Lo
]]Mozolnnﬂro]iﬂ i = — — R TSy <
X B MVLO 0 ™~ _ﬁo X A.* " B N ™ o} OL ‘IH._ mw_‘ I T oF ﬁi - dﬂ 8 7o ey
o g &Y T Moo yn%o_weyoiomw@v RTN = szuaﬂwn &o_?ﬂ
e T ® o oMT I R L IO I A T T | B
oS M ® e uk o & Moz & FEB®ITVNET D R W

) “.8

£ T

3 R

g

) gL

z =4

o QO =

& S°

S.$

g Bt

g

. GRS L=

<0 m dmw

Klo -2 n/u.,%.m

<0 = £ =

_ o0 $ CT

oll Em B £

S Fea

_57_

Fig 3. The animal showing the signs of
chronic arthropathy
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Bovine tuberculosis found at slaughtered
Korean native cattles

Hyeon-seop Byun1 , Hyun-ju Lﬁel, Sang—nyung Leel, Seong-Tae Hanlf, Hak Koo Kwak',
Hee-Yeun Chot', Yun-Sang Chd®, Byung-Woo Ahn’

lChungbyk livestock and Veterinary Service Laboratory, Cheongwon 365-931, Korea
' “The Collage of Veterinary Medicine, Chungbuk National University
“National Veterinary Reserch & Qarantine Service, Anyang, 4530-824, Korea

Abstract

There were eight Korean native cattles affected with bovine tuberculosis(BTB) detected
by inspectors at slaughterhouses located in Chung-buk province from May 2006 through
July 2007. Postmortem finding of BTB cases was characterized by the presence of several
caseous or calcified nodules encapsulated by connective tissue from the pleural/peritoneal
surface, liver, lung and neighboring lymph nodes. On microscopic examination to the lesion,
microscopic typical lesions and characteristic cells of BTB could be observed such as
calcified zone stained with hematoxylin densely at the center of the nodule and necrotized
tissue and cell debris surrounded by epithelioid cells, macrophages and a few Langhans’
type giant cells. In addition, lymphocytes and fibroblasts was also seen. At the periphery of
this lesion, fibrosis was found that prevent further infect to the surrounding healthy alveolar
tissue.

Key words : Bovine tuberculosis, Korean native cattle, Postmortem/histopathological findings
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Table 1. Examples of slaughtered Korea
native cattles affected with bovine
tuberculosis found at slaughter houses

Case Sex Age BWkg Region Date

1 f 3 400 FE3F 060807
2 f 2 550 ZkE 60626
3 f 3 510 3 06067
4 m 2 700 AFFF 060013
5 f 4 470 ZFEHY 0rRk
6 m 1 670 7Kg e’
7 f 3 400 ) on®13
8 f 4 620 FEE 070621
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Table 2. Characteristics of the affected cattles and their organs which nodules have

formed.
Case Organs Characteristics
1 . )
5 » pearl disease e thoracic wall and lung
3 * pleural and abdominal surface
* no lesions at lung « liver
4 e severe calcified nodules « mediastinal LN
* young cattle
5 » severe swollen LN(10cm*8cm) » associated LN with respiratory tract
* caseous necrosis * lung paranchyma
6 * young cattle
. * lung and associated LN
* emaciation . .
7 * heart and pericardial sac

* swollen superficial LN
] + pearl disease
* Caseous necrosis

* LN = lymph node

Ey
é
_>',
b
=
i
*

ir
i
)
o
¥
32
A

T3 59 F¥dE 1~2mmo F24
Hat v Eol AAsu ¢yl ¥
EAdEC] 57 AAE AL Ao, 549
A2 FHYA AJAHFig D.

Ao g2 HEHA Fen He ZHy
ARele A7 2~3cmé] E¥ol AR FUA
Z2dol & T Feimed A mHd HFef
F&Ho &8 H(Fig 2).

e FAYxLAL FA4RT 5~68 A=
ARJL Fs W 442 A4HAT, 7
A3t sl ael It WgEo] el el A
TEE dAFH AG. HEE2 ¢
gdasie] Zg e He =ae FATFg 3).

The] BHOE E¥olA dehte A e
AAo] s o Uewta AidE d%d

g
HPde] FHAN JEEo] EA33h(Fig 4)

Table 29 #7] & ZHAFHE FTHLE
A3 27z 28 10% T4 =22
A & JukAel 2 A HAHE AR HEKE
& A (Hematoxylin & Eosin stain)-& 4 A

g
sttt @& Ay B9 AdE v xR 1t
H A vdegve AT 2dS
Fdutth FATH

A& BEA AHE FARAAAE ZaE
Z Z o 2 Hematoxylinel & A €45+
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BhRol glgloen Fodde IAHon @A
e AAbE AE B SR Eo] EXH
Ade] spdatelel e AfrotAl e S4 %
Atz o] d4o F=H A (Fig 5)
g ME Adel Fadol AAE AR
sbago] AHEA EAstn Aol

ox

Ao AxAol FHEI {243 A E(Epithelioid
macropahge)®t WA F+7t E A8 2 (Fig. 6)
oe] Ao o] MEZH 7HgAte]eA by
Hejo s 5 Ao Al E(Langhans’
type multinucleate giant celD)T AF¢H o =2
ety th(Fig 7). 249 AR AFE
AFEdol A9 gla 231 Mg HE& 71zl
Pzl Gy FAAE(plasma cell) 7}
Aot Eet AFx2 AtololA BEHUSH

©

AQo 9Te HigxAd I3 ERY
Auch AHzz Yo mAE B A Ho
Ay gk #EE ok (Fig 8)

Fig 1. Lots of yellowish single nodules

or clusters resembled "pearl" have
occured on the surface of peritoneum
and diaphragm. This presentation has
been termed "pear! disease"

Fig 2. The cut surface of the lung.
Several pulmonary nodules(arrow) have
protruded from the cut surface. Rightmost
nodule contained cheese-like materials(arrow
head).

Fig 3. The mediastinal lymph node has
lost lymphatic architectural pattern. It

has been replaced by vellowish
caseo—calcarious materials. When vyou
cut typical tuberculosis lesions like
above with a blade, you can feel
"gritty" because of the mineralization.
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Fig 4. Large calcified nodule located
between both thumbs is present in the
liver(arrow). Note the caseo-calcarious
pattern and gritty feeling. Several small
nodules are also seen on the
surface{arrow head).

Fig 5. The entire appearance of the
tubercle in the mediastinal lymphnode.
At the center, calcification(arrow)
stained with hematoxylin densely has
occurred. From the center to the edge,
the necrotized tissue debris stained
with eosin could be seen. At the edge,
fibrotissue is surrounding the tubercle
to protect from extension of the
organism.

Fig 6. The epithelioid cell(arrow), an
activated form of macrophage, has a
large granular eosinophilic cytoplasm
and rounded dark nucleus.

Fig 7. The Langhans' type giant cells,
a characteristic cell of tuberculosis,
have formed by fusion of two or more
activated macrophage into one large
cell having two or more horse
shoe-like nuclei at the periphery of
cytoplasm
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Fig 8. At the periphery of tubercle.
Fibrosis has occurred(arrow). Multiple

fibrotissues run like a stream. The
capillary has also formed.

[0
A
1o,
o
(h]
&
ok

TEHE EHL A, 2e A
Hol thekdt m7)9 43 std A (tubercle)©]
FAHEAG = dolth. Ade A F 9+
79 A &3¢ wg gZ2A dehded
admtz o g AHLoME FTE7 Fgol F=
o] Folz ] e} F9 YmHx HAHo
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Table 3. The examples of the differentiation between chronic abscess and caseous tubercle

Chronic abscess

Appearance

fibrous capsule and

Round shape surrounded with
contained

Caseous tubercle

Round to oval and firm. but
almost irregular shape

yellow—-whitish pus at the inner

space
Cut surface Purulent to caseous Caseous to crumbly exudate
sometimes laminated and
mineralized
Growth rate Tend to grow faster Several weeks
Histopathology Liquified pus having lots of Epithelioid cells and macrophages
neutrophils and tissue debris Langhans' type giant cells
admixed with degenerating Acid fast bacilli

macrophages, lymphocytes and

bacteria'’

FASEA HolAvt ol= 7] AS Hwo A dojud A FHAF= HAEH o
P4 A2 Aol YA ZAY HEEA dal g1 ed vEldm 7 FREE
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g HARIgbgol fdtEa nEAd F AL

e 24 A7E FAstug B
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Abstract

Uremia in slaughtered cattle
Chungju, 380-230, Korea
Chungbuk branch, Livestok Health Control Assosiation Cheongju, 360-809 Korea’

Duk Soon Kiml, Eun Jeong Lee, Jang Hong Park

Northern Branch, Chungbuk Livestock and Veterinary Research Institute,
Introduction

Uremia was diagnosed in a slaughtered 20-month old cattle. It had no special clinical signs,
but many lesions due to uremia observed at post-mortem inspection. It had a lot of ascites.
Kidney and urianry bladder, ureter were enlarged, congested, hemorrhagic, and it slightly

smelled nasty. However, the precise cause of uremia could not be determined.

Key word : Uremia, Kidney, Urinary bladder, Bull
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Discussion

NALe YrAAES AASY] Y3 =&
HAsta, Aol AL dAs A FH, =42
8t ™, erythropoietin, rennin, vitamin D3;$
e z2ES AAIE 7 dolt. A2
ke Aol FdleE V|HOR A A
e gdolle Halgss Fi o A7 o
zA o7 HEolth!'Y upebr Aol 27
He HHS g2 AU A5dAe Ay
Agre] Ao w$ T XHE7F Ao

Fig 1. Kidney. enlarged, hemorrhagic

Fig 2. Urinary bladder and Ureter.
enlarged, hemorrhagic, ecrotizing

NG7)E Felol FFE vR ATl
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s R dd f5Fo] ST #d
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Analysis of synthetic color additive in livestock
processing products using HPLC

Seong-Tae Hanl, Rea-Hun Jang, Jin—Seong Lee, Ki—Jo Ry,
Hae-Yeun Choi

Chungbuk Livestock and Veterinary Research Institute,

Abstract

This study was performed to establish analysis condition of synthetic color additive
in livestock processing products using HPLC that was not specified in the law,
Livestock products processing standard and ingredient standard. The advantages of this
method are that the detection limit consistency is low, that the simultaneous analysis is
possible.

To verify validity of analysis method, simultaneous analysis of 9 standard synthetic
color additives permitted in korea, R2, R3, R40, R102, B1, B2, G3, Y4, Y5, with a UV
detector 254nm was carried out.

In the same condition, when Nova-pak Ci(3.9mm LD < 300mm, 4um) was used, all
colors were detected except R102 , but when Xeterra RPg(4.6mm X 250mm, 5um) was,
all colors were detected including R102.

The colors solution for analysis were eluted from 27 livestock processing products
including Ham, Grinded meat, Extracted meat, Sausage.

Very desirably, 9 synthetic color additives were not found in 27 solutions.

To investigate recovery rates of colors, In order for respectively to become 50ug/m¢,
it added 9 standard synthetic color additives in analytical objective samples, 3 repetitions
it experimented from optimum wave length
As a result of investigation recovery rates of colors, Average 87.8% It got a very
good record

Key words : synthetic color additive, livestock processing products, HPLC,

simultaneous analysis, recovery rates
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Table 1. Recovery rates of nine tar colors by HPLC

Tar color A B C D Average
(tar colors)

R2(Amaranth) 89.5 83.6 91.7 87.2 89.3
R3(Erythrosine) 82.4 89.5 94.6 33.2 87.4
R40(Allura red) 85.6 87.1 88.7 86.3 86.9
R102(Ponceau 4R) 874 83.1 39.3 87.7 88.1
Y4(Tartrazine) 88.6 89.9 91.7 88.9 9.8
Y5(Sunset yellow FCF) 89.5 91.4 936 90.4 91.2
G3(Fast green FCF) 81.2 845 876 5.4 4.7
B1(Brilliant blue FCF) 80.5 84.9 89.7 &5.1 85.1
B2(Indigocarmine) 81.9 39.3 93.8 84.7 87.4

Average(sample) 85.2 38.1 91.2 86.5 87.8

A% B: BEA7ESAE, C: 5527185, D &2AA

A g7 ADI (mg/kg - bw)
Ag A A A 23 Amaranth 0~0.75
2 G A AN A 35 Erythrosine 0~25
A A A A A 402 Allura Red 0~7.0
A gz 1028 New Coccine 0~4.0
A g AA4T Tartarzine 0~75
A& A ASE SunsetYellow FCF 0~5.0
A8 A = A A3S Fast Green FCF 0~125
AL AAAA1E Brilliant Blue FCF 0~1.25
282 2 A A 25 Indigo Carmine 0~5.0
9% FAEA 2L EA &7l e >N =
grlz4e Wl A7HRun time)o W& 5 -
E};%é;j ?j;f;;jg ié 3;;_(8; 11)3 7;%;_3; m&e}a] =2 ehE 12 9)(HPLO)E ©) 48t

Feleel A 8T A 959 T2t

da wAEe wdel A9A =

] 8.5 . = =& = ] SLIL o

an) AEARe A3 ArRe ge) e UE SRS B AR R
Z| = 1;14 R [CRNE-1 = Aab

gk wgh FA vrEAA oje] oils=

W 1ETA 94 % e G geE
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Diagnosis and antibody survey of PRRS virus by ELISA
and PCR

Ho-Gyu Yoon, Jong-Hwa Lee, Hwan-Hee Kim, Cheong-San Lee

Northern Branch of Chungbuk Livestock and Veterinary Research Institute

Abstract

The studies were performed for the PRRS antigen and antibody detection from

breeding farms, artificial insemination(Al) center and growing farms in chungju and
eumsung area between March to October, 2005.

The results were as follows :

1. The results of PRRS antibody test were positive in 0% Al center, 22.5% Breeding
farms and 72% growing farms by ELISA method, respective.

2. By ELISA method, PRRS antibody test were positive in 75.3% chungju and 68.7%
eumsung classified by No. of test

3. By ELISA method, PRRS antibody test were positive in 80% chungju and 70%
eumsung classified by No. of farms

4. Specific PRRS primers were successfully amplified ORF7 448bp on agarose gel

Key words : PRRS, ELISA, PCR
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ojat WA G Fo EAL F3 YA
Fab e 2AF ol Bub ARG 9 mlo)gt
Aol WA 2= o] fH HALEY H#F,
ol F% FHAE FUh wAI A AdA FolH
o] FAEL AdE RE I EEAA H
v AES HEH Ytk Ho PMWSY
Fo Aoz Haupolel 29t tiEol olf
3 Az HAF Y9 F8 AYOR FAA
Ha = Aol
B dA4E 35 E8AY 25, 3449
ZE4 AINE, it FEZAA ASFS
RE, ¥E, FREE YW HEEC iy
PRRS wvlol 2 FE&A S A8l A &4
=3 d 4 w2 (reverse transcription and

polymerase chain reaction, RT-PCR)& A
&3 ELISAE o] &3 sixe FAE FA
gomn A des Ay @ Ay

dere] Wl Xz 7|z xgB &tz
A A s
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W2 Y

SAMAME

) F=4 257 A 407 (2= 20, TFHE
20), AIME 257k w7 10928(SE
AutGEd M= T/ 5748 A

A 30%7HEE 15, HlSE 15)

Aol A 30%7HEE 15, B SE 15) 150F
26057 ol A 3003 AP AFEE A T,
PCR A&d& 98] ddofA WNEFE &
3to] PCRS A A3t

A At

RT-PCR : ELISA A A AT} Aoz
el FEFolA] HABollA g ¢ #ISE
RLT buffer 600ulst A EF 300 E 23
vortexing 3t & 70% ethanol 600 # 7}8ho
t}A] vortexing s+, mini columnel] ®k-§ ol
75005 ¥l 13,000rpm 1%-7F f1Alske] FH
& gAY AAT T G T50ul FAE A
AAF gde AAGAY. oo RWI
buffer 700t 2 7FsF  13,000rpmell A1 187t
HAE T columnes M2 FEI ¥ ol
28 vbE A st & column o & o HH
RoE 4d3 AAsFEt Columng A =F

Bl ¥ 1 50u0 RNase—free water® 3713t
1083 13,000rpmell A 28 3F 99413te] RNAE
. %3 RNAZ Bioneer kit %
ONESTEP RT-PCR KIT(Cat. NO. 210210,
Qiagen)& Abg3te] Table 13 o] ORF7
primerE AH&-3k3

BIONEER : %% RNAE ORF 7, reverse

F=s5tsd

Table 1. The primer used in RT-PCR

primer 1x0& 7}t 70C Smin WHS-AIZ1 %
(template mix) BioneerA}¢l RT preMIX(Cat.
K-2041)° 144¢ RNAfree waterE % 7}38}<]
42°C 60min, 94T A 5&3F ¥-&-AlA cDNAZ
st413k % Bioneer PCR Premix (Cat. K-2013)°1
HF2-AFE- 10ul, RNAfree water 39g¢, ORF7
primerE 0.5u0% H7}atel 2 FF 507t =7
AR, &394 PCR 7]7](Takara PCR
thermal cycler MP)E A}&3}4] predena-
turation< 95C 10%-, denaturation< 95C 307,
annealing< 45C 307, extension& 72C 450 %
abo] 303 vhE S n HFAH o= 95T 307,
45T 18, 72T 55-7F w8 Al A},

Quiagen(one step) : PCR %H2-2 RNase-free
water 128, 5x onestep RT-PCR buffer 5u?,
dANTP MIX 1148, onestep RT-PCR Enzyme
MIX 140, ORF6 primer pairs 05uf #7} %
Template RNA 5l ol F25u7F 5 A stsith
ZZ 332 PCR Peltier thermal cyclerg AF&
319 31, predenaturation 2 57°C 104, 42C 602,
MC 102, denaturation< 95C 30", annealing<
45T 307, extension2 72T 45'°0 7 3s}o] 303
e 3la HF Ao BT 30, 45T 18, 72T
102 RES-AJZ T PCRe] ¢h5%W vhg- 1009}
loading dye 2145 1.2% agarose gel(ethidium
bromide 1xg/m¢, Bioneer)o @2 =7|& &2l
3171 $138f 100bp DNA Marker$} 37| 1xTAE
buffer’l £+ #7194 F tankel gel& #HH
A7 & 120V/cm, 60%7HOwl EasyCast Minigel
system) A7|9FS HAAEUT. A7AFol
¢ gel& UV illuminatorel 41 RNA band &3
g e

Primers Sequences(b'-3") PCR product
PORF7F1 5 -GGGGATCCTTGTTAAATATGCC-3'
448 bp
PORR7R1 5 -GGGAATTCACCACGCATTC-3’
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ELISA

A #ZE 3 = PRRS A xlw ELISA kit
(Herdcheck PRRS virus antibody test Kit,
IDEXX, USA)E Al&stdcth v53 83 &
314 A 390ulol A 10078 7Fske] 40m) 8] 4]
3lod ELISA AAME plateo] 100404 #53F3
A Lo A 3087t incubation AlFTH ¥HE-0]
By T AAY 300u o2 53] Al A5k anti-
porcine HRPO conjugateE 1004 #5-3}aL
Ao A 3027 AT 1 F plateE 53]
AHati TMB substrate® 100p0% 253+
Ao M 1583 w5A 7)1, ZH2te] welldll
stop solutiong 10042 H7tste] wES-& A F
A7l & FBE(650nm)E HAHFA

2 3

Bed, FFA9E WA 3057k A
150 (5L & 75, v & 75)8 A8t AApsgh
A3 113%F7 ¥AH ez YeEY 753%9
AAES HYEd, BE BFF 5HF(73.3%) 7
ddeoz yeigton HSEdAE BFF
58F(773%)7F ¥ o5 el BE ¥ =2
%A 8-S HEFAT ARG AAE A

92

AAbE AA 3057t A 150% F 10357
Ao Z 687%2 FAHES HPom HEY
AL 75% # 535(70.7%)7F $AS Bglow,

v = A= T5F F 507 (66.7%)7F FE o=
U eEd e e dehiich

3o Fhd FAHA Ade dA 60
Z 45% 77 A o2 YEY 75.0%9
< Jeddt FFA49L 3057 F

Bulo] 80%e *AdE&S

Qed, REC 1535 F 123(80.0%)7}

o & ¥A4E&L dedAL,

LR o off
2 ookl Ho ox T oo ox N o2
£ oo
N
S
ol
ox,
tlo

oF
o
fr

HSE2 1557 £ 123(80.0%)7F ¥48 29
REIN} & =2 dAES YEHUNaH,
ARG A 3057 F 215 ¥EE
Hol 70%9 ¥AHES Byed, RE2 1557}
% 115 7HT773%)7F ¥4 & Ho FFAF
Bl e ve FAES Ve L, HSE
15%7F 5 105 7H66.7%) 7 FA-S 2o v s
v g FAHES YER AT

ol el Az AMAE F Frhde AU
TEVNSTTFY A FAdEel A £xHY
2] A AISF7Y wAE AR
EAEE A Tt dig 2o g3
Wole] Ha o] g FEE AAolrt

A fGArAT GAdoR YEd dEAe
PRRS ®loleix gl RS PCRE FAAA
a7l 9ete] AP REH HIFE 3
PCR #+& 33 Zx ORF7 {3z T%
e ey on HridE A% 448bp
M= 3ela gt ORF7 44 SEAEe
A7) % IS Fig.l.3} Zo] vekyto

Fig. 1. Represenative patterns of agarose gel
electrophoresis of PCR ampiified products to
PRRS virus! ( ORF7, 448bp)

_90_



Table 2. Result of antibody to the PRRS virus

Division Farms No of antibody positive  Positive / Tested (farms)
S (No.) samples % (farms) Boar, Sow Gilt
A 20 0 0/20 -
Al center
B(1) 20 0 0/20 -
farms B(1) 20 45(1) 9/10(1) 0/10
. Breeding pig(15) 75 73.3(80.0) 55/75(12)
chungju - - - -
Growing pig(15) 5 77.3(80.0) 58/75(12)
Breeding pig(15) I 70.7(77.3) 53/75 (11) -
s
CHmSINE " Growing pig(15) 75 66.7(66.7) 50/75(10)
Total 380 59.2(71.9) 117/210(24) 108/170(22)
Rolty, =W PRRS 2 F9 14 EAo|
o &h et Ao maw vx 2 fF3 o5
£o]# <l primer& ¢]&3] PCR ¥+8& 43 %
PRRS:= WS 2o7]e Aws o gop A% FYEEE vebdel mad wp Qe
H7] Wzo] FPAA S Eao g 2 ATE RT-PCR™'S $& RNA 19 e
o] AR s zAbstojof atn], 9% YA 283t gofgls AEE AREste] I Alba
o] 7HEE R 9= oA Este], HAd @& 4 919l ow ORF 7 primerd A3
< PCR o2 gAY F71e] PRRS #4t

o

A

g R &% Fof pedzAsl Ayl
| Z37F e &

g Aestel Abgsam HEol Fd A

o nlo] 2] A~ 7}

Hlo] e] A7} wFH 5

r
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- 2
jad
=
°
H
1>
=)
m>~
o

ofN
e
2

=
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=
o U2
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234 yh8<{reverse transcription and polymerase
chain reaction, RT-PCR)S 4! A&} ELISAS
o]-8-3t s 9] A& FAFo =N ThA A e e}
A saa 2 znﬁcq]msq iz o] 7]z

gz &8staA AAS 2Adne og
Fdg=

2N BF SA 01041, zEgo G
FAdgo) 225%01ReH, FEFLE 72%

ol Att.

AAE PRRSS &4l Y& Al 24

3 72% ol ew, FFA9 75.3%,
F8A Gl e 68.7% ©l A

3. 578 PRRSO| A 448 AA A

KX
Aol A 75% ol e, FFAH 80%,
SAA Qe M= 70% ©] A

4. PRRS primer ORF791 A 448 hpe 4
FEANE FAT 5 AT
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Milk goat mastitis and susceptibility of the isolates to
antibiotic drugs

Gi—Jo Yoo, Dae-Yeol Rhu, Hwang-Won Suh,
Chung-San Lee, Hae-Yeun Choi

Chungbuk Livestock and Veterinary Research Institute
Abstract

Unlike foreign countries which graze milk goats all year long, Korean milk goats are
grazed from April to late October, which are after ward skept in dense environments such
as barns or yards until the next year of late March. Due to these rearing methods, the milk
goat industry is gradually declined, and increased the occurrence of mastitis and other
diseases leaded to economical loss in farms. Also, antibiotics which are used to prevent and
cure goat mastitis are becoming a major interest in the area of public health. Medications
used for milk goat mastitis are sometimes applied to milk cows which results in the abuse
of antibiotics. Therefore we surveyed milk goats with mastitis and determined the bacteria
which caused the infection. Sensitivity of the bacteria to antibiotics used in the cure of
mastitis was also tested. Overall we expect this research to contribute in the prevention
and cure of milk goat mastitis.

Investigation in the prevalence of mastitis in goats from Boen, Okcheon, Youngdong in
Chungbuk province and the determination in sensitivity of the isolated bacteria to
antibiotics, gave conclusions as below.

1. Among 272 milk goats, 68 milk goats had mastitis revealing (25.00%) of infection.

2. We investigated mastitis in milk goats according to each season. In the spring 11 out of
65 milk goats (16.92%), in the summer 20 out of 71 milk goats (28.17%), in the fall 21
out of 70 milk goats (30.00%), and in the winter 16 out of 66 milk goats (24.2496) had
mastitis, which revealed fall as the highest season of infection.

3. Investigation of mastitis in milk goats with different birth experiences was proceeded. 15
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and
w7 o]

N,

infected milking goats

sensitive to AN and

CF, and K. E. coli was
Corynbacteriun showed sensitivity to AN, GM, and S.

: milk goats, mastitis, Stap. Spp, Strep. Spp, Corynebacterium, E.coli.
Correponding author

showed that Stap. Spp was sensitive to AN, Am, CF, GM, K, and N and Strep. Spp
sensitive to AN,

Strep. Spp, 8 out of 68 (11.76%) were infected with Corynebacterium and E.coli, and 11

goats (77.94%) were infected with Stap. Spp, 16 out of 68 (23.53%) were infected with
out of 68 (16.18%) were infected with Pseuodomonas, Klebsiella.

out of 68 first birth given milk goats (22.06%), 22 out of 73 second birth given milk
was

goats(30.14%), 31 out of 131 more than third bird given milk goats (23.66%) were

diagnosed with mastitis.
4. The bacteria isolated from 68 milk goats with mastitis revealed that 53 out of 68 milk

5. Antibiotic sensitivity of the bacteria isolated from mastitis
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AERZ blood agar base(Difco)ll
5% &3 ddstd HAu R

ik Aldehe APL kit(BioMerieux”® sa)ol
24~43X 3k 35~37TC ol wjFHAL B 13k Al
o3 A3 dAnH HAoR 77 A E
A A5 ot

F3g #ge 7ES CMT2+ o4, AAHE
71 1007/ mi o] HMDAA] %, Minnesota Depart
ment of Agriculture)®] F2FF=E gt

A ZrMAE

A A WA Al E > NCCLS(National Com-—
mittee for Clinical Laboratory Standards)$]
o] wel BE HY sz Sigoew
s, Al g EeEdFE Fa A2
% MacFarland No. 057} 57 g§x& 23
mueller-hinton 3 ] ] of
=23k ok BBLAMS sensi-disk®] Amikacin
9] 13% S AL&3le] 35~37Col A 24~48A| 7t

.

W 3 ageldue] A4 ZAstel F4A
of

>

Al

2

A
=

medium(Difco)

Table 2. AZE #4A ZTAXA

AdE  HAFFE FEFE AG9E%)

Al 272 63 25.00
2 65 11 16.92
ol & 71 20 28.17
7he 70 21 30.00
A& 66 16 24.24

FAEge] i AdE #Ud HEES
Table 28t #Zo] Feol 65F%F 115(16.92%),
& 7155 2057(28.17%), 7V= 70%% 21+F
(30.00%), A& 66F% 167(24.24%)2 7t}
et o, 7hgo] b U FAol =4,
ol 7 9A vewton, ojed dAum=
Agedl A AbFow Fddel e et
golatm, AEHL AdT

ZAgo] vkon, ofF A

Boll fd ol 7HE WA denteH,
o] 53} 7h&ell ofe] 9 FAFNRAA AT Fol
AA =Fo golatn WEAKoRZ A
FAbFe] ik AAE ApFHEE I o8 Y
Fd ol =A vt Ao AddEn,

|
<o)
[(0))
|



14F 63 15 22.06

22k 73 22 30.14

34k o] % 131 31 23.66
Table 33} ol fAreke] et Az
e AR ANF AR 1 8T F 157
(22.06%)7}F 24k 73%F F 225(30.14%), 34t
ol 1315F% 317(23.66%)7F 2zt el
dde e 22teld AR = e

kkgﬂi 1213 32F ool A w2l Al #a

Fabd Al PAFTFS BT TS (%)
Stap. spp 68 53 77.94
Strep. spp 68 16 23.53
conyme 68 8 11.76
E. coli 68 8 11.76
Feaudomonas, 6% 1 16.18

Fge A" 685 g A
213 A3} Table 49F 3ol Stap. spp”t 687
2 B3R (77.94%), Strep. spp 165(23.53%),
Corynebacterium® E. coli7} 8F(11.76%),
Pseudomonas, Klebsiella® 115 (16.18%)2
FEE dddde] ey HAW

-

2ag Al 3 Stap. spp’/f 77.94%9 =2
ZAdes et WE 2 ARk ol A
| A3 7IepE el WA A HE ThsAd o]
Foma A&G X757t ofFolxjof & Ao
Boiso] o2 deFOoRE Strep. spp &
W S HYgow, B3 pdxE AdF
ARy, vEA EEEle] HEe] HAF A
A A 8] e gkt

H

1‘
2
=2
2

AE Fargol A FeEld At

o
o
et FAA A HAAE AAT A3
Table 59 #o] Stap. sppel Wate] AN, Am,
CF, GM, K, Nel& #FAds veiwlen,
Lin, Nor, P, SXTeol= WAlste, Te, CLoI

Wil T2 A44d4E yERWT Strep.

Jo

sppell i3k AAE I} AN, CF, K& Z54S
Am, GM, S, Lin, Nor, Ted ZFT5 =9
M-S N, SXT, CLS #HFAd didds
L‘rE‘rMJ_, Ecoli®l A% AN, No| #F4S
GM, K, S, Lin, Norol T6%9 #54&
Am, CF, P, Te, SXT, CLoll W& HloH,
Corvnebacteriumeol 4+ AN, GM, S
444 CF, K N, CLid& F5%9 #54&
Lin, Nor, P, Te, SXTel WAstE= #dA

As o, AN tfFF9 FH
257t AEe kA= vewa, CF, GM, K,
S, Nt vlud ggie] & oAz, N,
Lin, Nor, P, Te, SXT, CL& Aol £
o2 okAl AALAZ viEREETE
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Table 5. 28 d #F%
1

9 ¢l 7 (Stap.spp, Strep.spp, E.coli, Corynebacterium, Klebsiella.
spp)e Y A WAL

Microorganisms of antibiotics

Antibiotics Resistant Zone Diaeter of susceptible test
reference Stap. spp  Strep. spp E.coli Corynebacterium
AN(30zg) <14 ++ + + ++ ++
Am(10) <13 ++ + - +
CF(30) <14 ++ ++ - +
GM(10) <12 ++ + + ++
K(30) <13 ++ ++ + +
S10) <12 + -+ + -+
N(30) <12 + + - 4+ +
Lin(2) <12 — + + _
Nor(10) <12 - + n _
P(10 1U) <13 — + — _
Te(30) <14 + + — _
SXT(24/1.3) <10 — — — _
CL(10) <12 + - n

AN(Amikacin), Am(Ampicillin), CF(Cephalothin), GM(Gentamicin), K(Kanamycin),
S(Streptomycin), N(Neomycin), Lin(Lincomycin), Nor(Norfloxacin), P(Penicillin),
Te(Tetracycline), SXT(Sulfamethoxazole+Trimethoprim), Cl(Colistin)

= 3. ARE fANe] A §HRe 2AG
= A 22kl A 68FF 155-(22.06%), 24%el| 4]
we o3 GEAGAH ASHE S 73%E%722%C<30.14%), 3AF o] frakekel A
swre 9 gaA Pn ZAE A A 131F% 315F(2366%) Z44e] 39 #E<
Den pe A At HERE
4. Syedel FEE FAF 687l B U
L ZA{F9 gl 22% dig 99 134 S A 2es A Stap., spp’t 68
ﬁ;-*o: %25%;5; @j; _6%8? 53331 e % 53%(77.94%)% FERSEEL, Strep. spp7t
' vEEE ‘ 63F% 167(23.53%), Corynebacterium}
0. HGZol GASF 9% U A™W & E. coli7t 68F% 8F(11.76%)% eIl
nled 7kl e zAlEt A Bo| G5EE 115 Pseudomonas, Klebsiella °] 68%% 117
(1692%), S1&ol 7155 20(2817%), 710 (16.18%)9] 44 4ol e Ak
C o o 0 ool pam e qam
T L T e 5. #8498 FugAA pAe AR
Yokl GAA FEAAAE MG A3t

79 vhebgeh
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Stap. sppell ™ate] AN, Am, CF, GM, K, NoJ
AedE WeEb o™, Lin, Nor, P, SXTol| w4
sl Te, CLol tislde= S5=2 A4S

VERHTE Strep. sppell tigt AAFEI AN,
CF, K& 72744 Am, GM, S, Lin, Nor, Te*l
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Table 1. The number and rate of five SPC ranges of bulk milk collected from dairy farms
in Chung-Buk Cheong-Won, Chin-Chon, Eum-Sung, and Je~-Chon - Dan-yang by the

seasorn.

SPC™ x 1,000
No. of ~heons” Chin-Chon(120)  Eum-Sung(120) 3¢ —ro%”
year season sample Won(120) Dan-Yang(84)
1A 1B 2 341A 1B 2 3 4 1A 1B 2 3 41A 1B 2 3 4
2003  Spring 444 08 10 1 1 -9 15 511 112 7 1 --6511 5 2 1
Summer 444 99 17 3 1 -8 27 4 2 2 102 15 2 - 156 17 6 3 2
Fall 444 110 1 - -100 18 1 1 110 10 - - -67 12 3 2
Winter 444 14 6 - - -100 15 2 1 1 15 5 - --70 10 3 1 -
2004  Spring 444 13 7 - - -9 19 41 - 106 12 2 --69 11 2 2 -
Summer 444 9% 21 2 118 27 41 - 97 18 4 1 -58 16 5 4 1
Fall 444 112 1 - -9 19 2 - 12 7 1 - -170 4 2 -
Winter 444 116 - --9 17 211 14 6 - --77 9 31 ~
2005  Spring 444 10 9 1 - -101 16 2 1 - 109 11 - - -170 4 2 -
Summer 444 0 17 2 1 -8 27 4 2 - 101 17 2 - -61 13 5 3 2
Fall 444 09 10 1 - - 98 20 1 - 1 105 15 - - -67 10 5 2 -
Winter 444 15 5 - - -100 20 - - - 10 100 - --72 8 3 1 -
Total 5328 1,301 122 12 4 11,152 240 21 11 6 1,293 133 12 1 1796 133 48 25 6
Average 1776 434 41 4 1 - 384 &0 10 4 2 431 44 4 - -265 44 16 8 2
x SPC : Standard Plate Counts.
Cheong-Won(%)  Chin-Chon(%)  Eum-Sung(%) Je~Chon -
year season % Dan-Yang(%)
IA1IB 2 3 41A 1B 2 3 4 1A 1B 2 3 4 1A 1B 2 3 4
2003 Spring 100 90 8 1 1 82 13 4 1 93 6 1 77 13 6 2 1
Summer 100 83 14 3 1 71 23 3 2 2 8 13 2 1 67 20 7 4 2
Fall 100 92 8 1 8 15 1 1 92 8 80 14 4 2
Winter 100 95 5 84 13 2 1 1 9% 4 8 12 4 1
2004 Spring 100 94 6 80 16 3 1 88 10 2 8 13 2 2
Summer 100 78 18 2 1 1 73 23 3 1 8 15 3 1 69 19 6 5 1
Fall 100 93 6 1 83 16 2 93 1 8 10 5 2
Winter 100 97 3 83 14 2 1 9 5 8 11 4 1
2005 Spring 100 92 8 84 13 2 1 91 9 80 10 5 2
Summer 100 83 14 2 1 73 23 3 2 84 14 2 73 15 6 4 2
Fall 100 91 8 1 8 17 1 1 &8 13 8 12 6 2
Winter 100 96 4 83 17 92 8 & 10 4 1
Average 100 90 8 1 1 & 17 2 1 9D 9 1 79 13 5 2 1

lrateA: 30 > lrateB. 307100 Zrate. 1007250 3rate: 2507500 4rate’ 500 <
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Figure 1. The rate of five SPC ranges of bulk milk collected from dairy farms in

Chung-Buk by the year.

100 90 94 v
-
% 50 - Bz
8 6 8 : 2
110 000 000
O T T . 3

2004 2005 ‘. 4
year

2003

& - e

IrateA: 30 >  IrateB: 307100
Zrate: 1007250

Srate’ 2507500

drate’ 500 <

Figure 2. The rate of five SPC ranges of bulk milk collected from dairy farms in

Chung-Buk by the season.
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Table 2. The number and rate of five SCC ranges of bulk milk collected from dairy farms
in Cheong-Won, Chin-Chon, Eum~-Sung, and Je-Chon - Dan-yang by the season.
SCC™ x 1,000

_Ch .
No. of Cheong-Won(120) Chin-Chon(120)  Eum-Sung(120) Je=Chon
year season Dan-Yang(84)

sample
2 3 4 51 2 3 4 51 2 3 4 51 2 3 4 5

2003  Spring 444 32 40 23 18 7 35 31 30 17 7 30 39 27 14 1017 20 24 15 8
Summer 444 32 35 27 18 8 32 30 26 19 1327 35 28 17 1321 16 18 18 11
Fall 444 36 33 25 15 11 35 31 30 14 1034 35 25 16 1015 33 18 10 38
Winter 444 36 35 20 17 1238 35 30 10 7 35 37 28 10 1023 25 17 12 7
2004  Spring 444 35 37 24 15 9 35 35 29 13 8 30 40 27 12 11 26 20 19 12 7
Summer 444 33 32 26 18 11 31 32 25 18 1432 35 26 14 1318 24 20 15 7
Fall 444 35 36 24 15 1036 33 25 16 1031 38 25 17 9 23 26 19 10 6
Winter 444 37 34 26 14 9 33 36 27 14 1032 38 26 16 8 25 27 17 10 5
2005  Spring 444 37 35 25 15 8 34 35 26 17 8 31 38 27 16 8 20 21 22 13 3
Summer 444 29 33 28 20 1033 29 28 22 8 27 34 30 19 1018 27 18 15 6
Fall 444 35 33 21 18 1335 35 23 19 8 33 37 24 17 9 23 26 19 12 4
Winter 444 38 36 20 15 1136 34 26 15 9 26 40 27 17 1023 26 19 10 6
Total 5,328 415 419 289 198 119413 396 325 194 112368 446 320 185 121252 291 230 152 83
Average 1,776 133 140 96 66 40138 132 108 65 37123 149 107 62 40 84 97 77 51 28

* SCC : Somatic cell counts.
Cheong-Won Chin-Chon Eum-Sung Je-Chon - Dan-Yang

year season %
1 23451 2345 1 2345 1 2 3 4 b

2003 Spring 100 27 331915 6 29 262514 6 25 332312 8 20 24 29 18 10
Summer 100 27 292315 7 27 25221611 23 29231411 25 19 21 21 13
Fall 100 30 282113 9 29 262512 8 28 292113 8 18 39 21 12 10

Winter 100 30 2917141032 2925 8 6 29 3123 8 8 27 30 20 14

3

2004 Spring 100 29 312013 8 29 292411 7 25 3323109 31 24 23 14 8
Summer 100 28 272215 9 26 27211512 27 29221211 21 29 24 18 8

Fall 100 29 302013 8 30 282113 8 26 322114 8 27 31 23 12 7

Winter 100 31 282212 8 28 302312 8 27 322213 7 30 32 20 12 6

2005 Spring 100 31 292113 7 28 292214 7 26 322313 7 24 25 26 15 10
Summer 100 24 282317 8 28 242318 7 23 282516 8 21 32 21 18 7

Fall 100 29 28 181511 29 291916 7 23 312014 8 27 31 23 14 5

Winter 100 32 301713 9 30 282213 8 22 332314 8 27 31 23 12 7
Average 100 29 292014 8 29 282313 8 26 312213 8 25 29 23 15 &

Irate: 200 > Zrate; 200~350 3rate: 350~500 4drate: 500~750 bSrate: 750 <
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Figure 3. The rate of five SCC ranges of bulk milk collected from dairy farms in
Cheong-Won * Chin-Chon * Eum-Sung by the year.
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Figure 4. The rate of five SCC ranges of bulk milk collected from dairy farms in
Chung-Buk by the season.
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Table 5. The average FAT rate of bulk milk collected from regional dairy farms in

Chung-Buk by the season.

FAT"(%)
) Je—Chon -
vear scason  No. of sample Cheong-Won Chin-Chon Eum-Sung Dan-Yang
FAT(%) FAT(%) FAT(%) FAT(%)
2003 Spring 120(84) 3.89 3.91 4.03 3.82
Summer 120(84) 371 3.82 375 3.62
Fall 120(34) 3.98 3.98 4.07 3.85
Winter 120(84) 4.08 4.11 412 3.95
2004 Spring 120(84) 3.98 4.02 4.01 3.85
Summer 120(84) 3.78 3.88 3.87 3.67
Fall 120(84) 4.02 401 4.00 3.86
Winter 120(84) 421 412 4.21 3.89
2005 Spring 120(84) 4.04 4.08 4.1 3.81
Summer 120(84) 3.84 3.79 3.90 3.6
Fall 120(84) 4.01 3.99 4.02 3.88
Winter 120(84) 423 421 417 4.03
Total 1,440(1,008) 4777 4792 48.25 45.83
Average 120(84) 3.98 3.99 4.02 3.82
* FAT ! The average FAT rate of raw milk
Figure 5. The Fat rate of bulk milk collected from dairy farms in  Cheong-Won,

Chin-Chon, Eum-Sung, and Je-Chon * Dan-yvang by the year and the season.
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Table 6. The price difference by essential elements (%, won/L)

Fat(%) 3.0> 3.0 3.1 32 3.3 35 36 37 38 39 40 41 42 43<
price _ _ _
. -103.00 -41.20 -30.90 -20.60 -10.30 0.00 10.30 20.60 30.90 41.20 51.50 61.80 66.95 72.10 77.25
difference
SCC SPC
Rat. Range price difference Rat Range price difference
ate
are (x1,000) (won/L) (x1,000) (won/L)
1 rate 200 > 51.50 1A rate 30 52.53
2 rate 200~ 350 23.69 1B rate 30~100 36.05
3 rate 350~500 3.09 2 rate 100~ 250 3.09
4 rate 500~750 -25.75 3 rate 250~500 -15.45
5 rate 750 < -41.20 4 rate 500 < -90.64
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Table 7. Raw milk price( won/L)

Rate

FAT

(%)

3.0

ol

SCC SpC

30 31 32 33 34 35

3.6

3.7

3.8

3.9

4.0

4.1

42

4.3

o] A}

1A rate 358503 64683 657.13 667.43 677.73 683.03 698.33

708.63

718.93

729.23

739.53

749.83

754.98

760.13

765.28

1B rate 56855 63035 64065 650.95 661.25 671.55 681.85

692.15

702.45

712.75

723.05

733.35

738.50

743.65

748.80

1 rate 2 rate 53559 59739 60769 617.99 62829 63859 648.89

659.19

669.49

679.79

690.09

700.39

705.54

710.69

715.84

3 rate 51705 57885 583.15 599.45 609.75 620.05 630.35

640.65

650.95

661.25

671.55

681.85

687.00

692.15

697.30

4 rate 44186 50366 51396 524.26 534.56 544.86 555.16

565.46

575.76

586.06

596.36

606.66

611.81

616.96

622.11

1A rate 55722 619.02 629.32 639.62 649.92 66022 670.52

680.82

691.12

701.42

711.72

722.02

72717

73232

73747

1B rate 340.74 60254 612.84 62314 63344 64374 654.04

664.34

674.64

684.94

695.24

705.54

710.69

715.84

720.99

2 rate 2 rate 50778 56958 579.88 590.18 600.48 610.78 621.08

631.38

641.68

651.98

662.28

672.58

67773

682.88

688.03

w

rate 48924 551.04 561.34 57164 581.94 59224 602.54

612.84

623.14

633.44

643.74

604.04

659.19

664.34

669.49

4 rate 41405 47585 48615 496.45 506.75 517.05 527.35

537.65

547.95

558.25

568.55

578.85

584.00

589.15

594.30

1A rate 53662 59842 60872 619.02 62932 63962 649.92

660.22

670.52

680.82

691.12

701.42

706.57

711.72

716.87

1B rate 52014 581.94 59224 60254 612.84 62314 63344

643.74

654.04

664.34

674.64

684.94

690.09

695.24

700.39

\]

3 rate

rate 487.18 54898 559.28 56958 579.88 590.18 600.48

610.78

621.08

631.38

641.68

651.98

657.13

662.28

667.43

w

rate 46864 53044 54074 551.04 561.34 571.64 381.94

592.24

602.54

612.84

623.14

633.44

638.59

643.74

648.89

4 rate 39345 45525 46555 47585 486.15 49645 506.75

517.05

527.35

537.65

547.95

568.25

563.40

568.55

573.70

1A rate 507.78 56958 579.88 590.18 600.48 610.78 621.08

631.38

641.68

651.98

662.28

672.58

677.73

682.88

688.03

1B rate 491.30 55310 36340 573.70 584.00 594.30 604.60

614.90

625.20

635.50

645.80

656.10

661.25

666.40

671.55

4 rate 2 rate 45834 520.14 53044 540.74 551.04 561.34 571.64

581.94

592.24

602.54

612.84

623.14

628.29

633.44

638.59

3 rate 43980 501.60 511.90 52220 53250 542.80 553.10

563.40

573.70

584.00

594.30

604.60

609.75

614.90

620.05

4 rate 36461 42641 43671 44701 45731 46761 47791

488.21

49851

50881

519.11

529.41

534.56

539.71

544.86

1A rate 49233 534.13 56443 57473 585.03 59533 60563

615.93

626.23

636.53

646.83

657.13

662.28

667.43

672.58

1B rate 47585 53765 54795 53825 56855 578.85 589.15

599.45

609.75

620.05

630.35

640.65

645.80

650.95

656.10

rate 44289 504.69 51499 52529 53559 54589 3556.19

566.49

576.79

587.09

597.39

607.69

612.84

617.99

623.14

547.95

558.25

568.55

578.85

589.15

594.30

599.45

604.60

2
3 rate 42435 48615 49645 506.75 517.05 527.35 537.65
4

rate 349.16 41096 42126 43156 441.86 45216 462.46

472.76

483.06

493.36

503.66

513.96

519.11

524.26

529.41

[
o OX
A,
of
Ao
N
19,
o
o
2
rot
A%
off
N
A
1o

L
[0 ofy
it jz
e 2
>
re o

2

X
oF

i

Hl do IR
4
= F
N

Lo Ay mu ok

ey

=

2
=X
52

’

A

Gl

Wi Foat
=2 2
Hu'”
L E:
>L\'
o > 2
21:.%&
Kooy,
p
H g
i
Mo
oo Y

N
=
2
i
e
il
2
N,
ol
L
kd
N
24
o
o

)
X
48
off
N
)
o
)
i)
i)

44

Figure 63 #t. &
= B 90%, oF

5%E UEl dddE

HAovt g

o},

5 97%, AE 93%,

=
w
="
I
i)
=
Q1

MR
F

i

A& o
F2& 3.4%°]
75%, 7+& 89%,
A5 7HF &
FE EHES

o7 3.00%°]

oy
o
LA

lo

¥ e U
o<l
k1

)

" oo
H1
i

mO
ir xe
alr jas

Al

o
off

7}

He 97%, S 9%E YER A9 100%¢

Sutrgiey,

AR S

A
A%AL WASE

o
o

Hi
b1
Ry

®
T
oS

ri
=
do
D)
tio n

I o

do
>

off M1 of o FME ofl
S O D S N e T =



2ol ZAH o A gtk ol A
kel AH| R 4o} Z7}0} Atk
S d=3= Aolm KA ANA 2 FHg
Z1 9ok Aelth z#Ez HAY SAW
x s Ae AU
HO

olAE

oh :io
3
o
o
St
28
ol
ﬁd
;w
=2
E
olr
o
_EL
oZ«L
\l
43
:‘.":
A,@
(o3
2

4 A1, Aol 7}¢ 5o RAA93

%
M
o
)
ol
b
G
w
N
<
(o)
o
rlo
w
o
o
>
il
N
o N

Hohe e w9

Hr 2 (o glo oo

f
=
= oo
2 mr
3 >~
iy ;91:
—lﬂ 0, (
Y H
m :
oft Y IR gz |0 n@

F5EH O2006d AL7bA 3d3
A - AA- - SAEAY BE 6057He AAE
T 19 28%, 29 29 %, 39 226, | 13%,
59 8%=Z TuHEE UdstA X Ho e

Figure 6. A distribution chart of milk fat
rates in ChungWon, Chin Chun and
EumSung from 2003 to 2005 by the

season.
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Figure 8. A distribution chart of SPC
First grade(1A,1B) in Chung Won,
ChinChun and EumSung from 2003
to 2005 by the season.
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