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Abstract : Microorganisms were isolated and identified from bovine 296 quarters which showed positive reaction
by Califomia Mastitis Test (CMT) in 40 farms of Jeju from September 1999 to June 2000.

The orgamisms associated with the mastitis of bovine were 11 different bacterial species in this study. Which
of them, Staphylococcus aureus was the most predominant species as 152 (51.4%) isolates. Other identified
species included 49 (16.5%) coliform, 47 (15.8%) Streptococcus dysgalactiae, 15 (5.1%) Bacillus spp., 8 (2.7%)
Staphylococcus  epidermidis, 6 (2.1%) Streptococcus agalactiae, 5 (1.7%) Enterococcus faecalis, 5 1.7%)
Corynebacterium spp., 3 (1.0%) Streptococcus uberis, 1 (0.3%) Pseudomonas aeruginosa and 1 (0.3%) Pasteurella
haemolytica.

Almost of all the isolated bacterial species showed high sensitivity against kanamycin (98.6%), cephalothin
(98.0%), streptomycin (94.9%), gentamicin (94.6%), ampicillin (92.2%) and polymyxin B (90.2%). On the
contrary, they showed resistance against ‘penicillin (47.0%), tetracycline (37.2%), cefazolin (26.0%), bacitracin
(22.6%) and erythromycin (19.9%). Eighty-one isolates were not resistant to any antibiotics and 215 drug resistant
isolates showed 89 different drug resistance patterns from single to nine multiple antibiotics resistance patterns.
Key words : Bovine, Mastitis, Antimicrobial Resistance, Multiple Antibiotics Resistance Patterns
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Fig, 1. Flow chart for differentiation of microorganism isolated from mastitic milks.
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Table 1. Identification of bacteiral species isolated from bovine 296 quarter CMT positive mastitic milk samples

Identification

Bacteria

of bacteria bac

aur fae

aga_ dys

Gram stain

3% KOH
Oxidase

Catalase
Coagulase
Motility
Haemolysis
DNase test
Mannitol salt agar
Lethicinase

Indole

MR

P

H:S

TSI agar

Citrate agar
Gelatin liquefaction test
Urease test

OF test

Aesculin hydrolysis
CAMP test
BAGG broth
Endo agar

EMB agar
Nutrient agar

+

+-

+-
-
+-

+}-

+-
+-

K-

pse epi
- + + + +

+ +

-+ +

+

3 bac : Bacillus spp.

. Coliform

. Corynebacterium spp.

. Pasteurella haemolytica
: Pseudomonas aeruginosa
: Staphylococcus aureus

EZB8 ¢

epi
aga
dys

fae :

ube

: Staphylococcus epidermidis

. Streptococcus agalactiae

: Streptococcus dysgalactiae
Enterococcus faecalis

: Streptococcus uberis
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Table 2. Distribution of Microorganisms isolated from CMT positive milk of cows from September 1999 to June 2000.

Bacterial spp. Total Pukjejugun Namjejugun Jejushi
Staphylococcus aureus 132 (51.4) 120 (55.1) 16 (50.0) 16 (34.8)
Coliform 49 (16.5) 33 (15.1) 9 (28.1) 7 (15.2)
Streptococcus dysgalactiae 47 (15.8) 31 (14.2) 5 (15.6) 11 (239
Bacillus spp 15350 10 (4.6) 0 (0) 5 (109)
Staphylococcus epidermidis 8 (2.7) 8 37 00 0 ©
Streptococcus agalactiae 6 2D 4 (1.8) 0 ©) 2 (44)
Enterococcus faecalis 57 4 (1.8) 00 120
Corynebacterium spp. 5D 2 (09) 130 2 449
Streptococcus uberis 310 2 (09) 13 0O
Pseudomonas aeruginosa 103 1 (0.5) 0© 00O
Pasteurella haemolytica 1 (03) 1 (0.5) 0O 0O
unidentified 4 (14) 2 (09 0O 2 (4.4)
Total 296 (100) 218 (100) 32 (100) 46 (100)

3% () number in parantheses indicates the percentage

wAllA A geo] HSole 7EANEY Gam Pt
triple sugar iton (TSI Difco) agardll 9] whe-g& #as %
Table 1€ 71292 E439)  Suphylococcus spp.8) 73$-
= 10% egg yorke] F7HE mannitol salt agar (Difco)ol] ul
st lethicinase A4 SR8 AT & coagulase testE
AAE coagulase YA A& BRI Table 18 713
22 FAA

S 24TH AlE

879 YA 24374 R NOCLS (National Committee
for Clinical Laboratory Standards)”e] ®gol] wel EZE%w
g2z Fagos Aasiges I wHe oea) gk
Blood agar plates] <4 wj¥® €97FS Miller Hinton
brothel] HFste] 37CoA 8AIZHEQH wioksh & wjopel
100p8 & Miiller Hinton agar plates] -f2]828 Fd37
=23 o WAEREY $7)7 AAY F antibiotic disc
paper (BBL) 155, & ampicillin (AM), bacitracin (B), cefazolin
(CZ), cephalothin (CF), colistin (CL), erythromycin (E),
gentamicin (GM), kanamycin (K), neomycin (N), penicillin (Pc),
polymyxin B (PB), streptomycin (S), tetracycline (Te),
trimethoprimy/ sulfamethoxazole (SxT), vancomycin (Va) & g
9 BAE ol &ste] MR EH FHaled 37 oA 244
g 3 dSgAle FHE EAsA g5y ARE
AZFA 71 uhet A slgich

- L

CMT 2 RESZREH F2lE B3N ez
HEE AHRElE 407 HEvhe) 2065 2968 e CMT %
4 REIN 28 €972 UFIAU AA /F AR

ol Fe|g #2 Staph aureus7} 1527 (514%)E 714 &
< FEl&g Jehigen, colifem 495 (165%), S
dysgalactiae 477 (158%), Bacillus spp. 15F (5.1%), Staph.
epidermidis 85 (27%), Str. agalactiee 6F (2.1%),
Enterococcus faecalis 55 (1.7%), Corynebacterium spp. 55
(17%), Str. uberis 35 (1%), Pseudomonas aeruginosa 1%
(0.3%), Pasteurella haemobtica 15 (0.3%) €02 Eg =)
I, ARIHLE JAHE 4F (14%)= B AFolM 54
T RATH (Table 2).

Ao wE FEE FENEE TN Eyg 9 Saph
aureus®] F-E &L BAFT (B 55.1%, GAFZE (4
50%, AFA 348%cIULeH FAAY HFUIY A9
coliforme B2 15.1%, 9 281%, AFAE 152 %A
=AU S dysgalactiae’s= £F 142%, G 156%, A
FA 239%9 A2&S JeEllUen, summer mastitisz} £
e e 90w Corynebacterium spp.= B-70.9%,
S 3%, AFA 44%2 3] AY BT Hled EXge
ERA S

22| ol e S SR YA sE

o F4E UFEY 155 F4Ad g s
IR B YA Ashs Table 373 2tk £ 2
TFF 25qF7F @7FA o)gel Al WAdE Yehy
o 726%2 #o] WA@Y Aoz #AFAT BHpsELe
kanamycin (K, 1.4%), cephalothin (CF, 2.0%), streptomycin (S,
5.1%), gentamicin (GM, 54%), ampicillin (AM, 7,8%),
polymyxin B (PB, 9.8%) 5ol tlgt W&o Woty, vz
penicillin (Pc, 47.0%), tetracycline (Te, 37.2%), cefazolin (CZ,
260%), bacitracin (B, 22.6%), vancomycin (Va, 21.0%),
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Table 3. Drug resistances of microorganisms isolated from bovine 296 quarter CMT positive milk samples
(1999. 9.~2000. 6.)
Bacterial spp. .No of No'(%) of No (%) of bacteria resistant to
isolates resistance AM B CF CL CZ E GM K N PB Pcc § Sx Te Va
Staphylococcus 152 112 10 27 3 18 38 21 8 3 21 15 73 2 20 57 24
aureus 77 66 (178 () (118 (25 (138) 5.3) (@ (138 99 48 (L3) (132) (375 (158)
Coliform 9 46 0 31 0 0 27 26 1 0 8 5 41 0 9 26 30
(93.9) © 633 O O 65D (3 2 (0 (163)(102) 83.7) (0) (184) (53.1) (61.2)
Streptococcus e 24 5 3 0 5 4 4 1 1 1 1 7 7 3 10 0
dysgalactiae 5L1) (106 64 (© (106 (85 (B5 2.1 Q1 (1) @21 (149 (149 64 (212) (0)
Bacillus spp 15 14 2 0 1 8 0 1 1 0 0 3 3 4 0 4 0
933) (133) © (67 (33) © 67 67) © © 0 (20 @67 O @67 O
Staphylococcus g 4 0 1 0 o0 2 1 0 0 0 2 3 0 1 2 2
epidermidis (500 O (12% © © 2 125 . © O O @5 315 ©® (125 25 (29
Streptococcus 6 3 3 3 0 0 2 3 2 0 0 2 3 0 0 2 3
agalactiae G000 (GO G0 © @O (333 50) (333) O O (3 5O O O (333 (O
Corynebacterium 5 4 2 2 0 0 3 3 2 0 0 0 4 0 2 3 3
SPP. (80) @) () ©® © () (60) @O O © © (@8) (@ @0 (60) (60
Enterococcus 5 2 0 0 1 1 0 0 1 0 O 1 1 0 0 1 0
faecalis W) O O @ @@ O O @ O O @ e O ©O 2 O
Streptococcus 3 2 0 0 0 0 0 0 0 0 o0 0 2 0 0 2 0
uberis ) © © O 0O O O 0 O O O 667 0 O 67 O
Pasteurella { 1 0 0 1 0 o 0 0 0 0 O 1 o 0 0 O
haemolytica (100) © ©O© ) © ® O O O O O @0 o 0O o0 ©O
Pseudomonas ) 1 1 0 0 0 1 0 0 0 0 0 1 0 0 1 0
aeruginosa oy @y © ©O© ©O© (0 © O O O © 1) O O W) ©
S 2 0 0 0 i 0 0 0 0 0 0 0 2 0 2 0
midentified 4 500) ©@ © © @ 9 0o 0O o o © O 60 O 60 O
Total 296 215 23 67 6 33 77 59 16 4 30 29 139 15 35 110 62
(726) (18 26) (20) (11.2) (260) (199) (54) (14) (10.1) 9.8) (47.0) (5.1 (11.8) (37.2) 21.0)

% GM : Gentamicin PB : Polymyxin B

CZ : Cefazolin

E : Erythromycin Sxt : TrimethoprinySulfamethoxazole
Pc : Penicillin K : Kanamycin

B : Bacitracin Te : Tetracycline

CL : Colistin AM : Ampicillin

N : Neomycin CF : Cephalothin

S : Streptomycin Va : Vancomycin

erythromycin (E, 199%) ¢ A= ¥iZd & WA
& Yehgith

712 Belgel %Y Saph awewse 1525 F 112
(37%) F7+ @71A olgde] Al WS JehlL,
Pc, Te, CZ, B, Va, E N, SxT, Cl, PB, AM, GM, CF, K, S¢|
et ztzt 480%, 37.5%, 250%, 17.8%, 158%, 13.8%,
138%, 132%, 11.8%, 99%, 6.6%, 5.3%, 2%, 2%, 1.3%<] Y|
A &g vehlol, aminoglycoside Al¢] YAl gt
Aol wlzH Eghrh

Coliforme £ ¥ 495% 529 46 F (93.9%)7t 25

A o] WAL JERIQT, Pe, B, Va, CZ, E, Te, Sxt, N,
PB, GM¢l} th3t WAd-go) 2} 83.7%, 63.3%, 61.2%, 55.1%,
53.1%, 53.1%, 18.4%, 163%, 102%, 20%% 2.1}, AM, CF,
CL, K, 8o thalel= A @371 A44de vehlisdch

Strep. dysgalactise’= B9 4775 45(11%)7 WA+
Z93, Teol 21.2%, PCS Sol zzt 149%, AM ¥ CLd
742} 106%, CZ 2 Eoll ztzt 85%, B} Sxtofl 77} 64%,
GM, K, N, PBo]l thsle] Zzt 21%2] WA-&8 Eou,
CFs} Vadl= A #57} 244§ Yehidth

ToE
BalE 153 F 14%933%)7 WAS Jeld Bacillus
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spp.& CLol thate] 7H %2 WA&(533%)E YERINT,  Vadle B5F Ze4S Jehidich

Z19lol AM, CF, E, GM, PB, P, §, Teol tjsls 1504 4 Staph. epidermidis= 835 % 47F(500%)7} Pe, CZ, PB,
F6.7%-267%)7F W€ Yehlige, B, CZ K, N, Sxt,  Te, Va, B, E & Sxiel W48 Jehld, AM, CF, CL,

Table 4. Multiple antibiotics resistance of bacterial spp. isolated from bovine 296 quarter CMT positive mastitic milk samples

Multiplicity Bacterial species’ (No of antibiotic resistant bacteria)
of resistance  Antibiotics bac col  cor pas pse aur epi aga dys fae ube wunmid 1ot
(n=215) 4 @46 @ O O (112 @ 3 ) @ @O @

- - - - - 8 - - 4 - - 12

1
[

—
v
'
1

—

[#%)

(n=72)

“FFZnQR

'
'
-
i
’
1
wn

Sxt - - - - .
Te 1 2 - - -
AM,CL - - - - .
AMN - - - - -
BPc 1 - - - - - - - - - - -
B,PB 1 - - - - - - - - - - -
CEPc - - - 1 .
CLFB - - - - -
CLS - - - - .
CL,Sxt -
CZPc -
CZPB -
EPc 2
Pc,Te -
PB,Te 1 - - - .
EK - - - - .
ETe - - - - -
§,Te - - - - -
Sxt,Te - - - - .
AMCL,Pc - - - - -
AM,Pc,Te - - - - -
B,CZPc - - - - -
B,Pc,Te - - - - -
CLEPB - - - - -
3 CL,S,Te - - - - .
CZPc,PB - - - - -

@=17 cz.pcva . .
GM,Pe,Te - - - - -

N,Pc,Te - - - . .

Pc,PB,Te - - - - .

Pc,PB,Sxt - - - - - - 1 - - - - R

PB,Sxt,Te - - - - - 1 - - 1 - . R

1
i
W
o
1
1
—
W

¢
~
1
1
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ot
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Multiplicity

of resistance  Antibiotics

(n=215)

Bacterial species (No of antibiotic resistant bacteria)

bac col
(14) (46)

cor

Q)

pas  pse

)

(1)

aur epi aga

112y @ 3

dys
(24)

fae

@

ube unid Total
2 @

(n=40)

AMB,CZE
AM,B,CZ.Pc
AM,CF,CZ,Pc
AM,CL,Pc,Sxt
AM,CL,Pc,Te
AM,CZ,Pc,Te
B,CZEPc
B,CZE,Te
B,CZPc,PB
B,CZPc,Te
B,CZ,Pc,Va
B,E.Pc,Te
B.E.Pc,Va
B,N,Pc,Te
B,Pc,Te,Va
CZEGM,Pc
CZN,PB,Te
CZ,N,Pc,Va
CZN,Pc,Te
CZ,Pc,Sxt,Te
CZPc,Te,Va
E,Pc,S,Te
Pc,PB,Sxt,Te

— 1
[ |

'
[ |

2 - -

3 - -

[ U o N = B Wt
[} 1] [} 1]
T 1 1 1

L
'
[

(n=23)

AMBEPc.Va
B,CZEPc,Va
B,CZPc,Te,Va
B,E,Pc,Te,Va
B,Pc,PB,Te,Va
CF,CL.GM,Pc,PB
CZ.EPc,Te,Va
CZ,Pc,Sxt,Te,Va
GM\N,Pc,Sxt, Te

1 — ) =
' —
1 '

(n=16)

AMCF,CL,CZK Pc
B,CZENPc,Va
B,CZEPc,PBVa
B,CZEPc,Te,Va
B,CZ Pc,Sxt,Te,Va
B,EN,Pc,Te,Va
B.E,Pc,Sxt,Te,Va
CZE Pc,Sxt,Te,Va

—| =
'
'

B
'
'

— )
]
1

(0=7)

AM,CZK Pc,S,Sxt,Te
B,CZE,GM,Pc,5xt,Va
B,CZE,GM,Pc,Te,Va
B,CZEPc,Sxt,Te,Va

N = =
'
L}

1
L}
.h»—nv—a»—an—u»—-um—n—v—nhwl\)»—-v—&mwn—u—nwm»-".JIN'—-;—-N»—-NNQJW.—A»—A»—»—u»—at\)y—-.—-




518 7287 - A9 - Y EUL - o]FY

Table 4. continued
Multiplicity No of Antibiotic resistant bacteria
of resistance Antibiotics bac col cor pas pse aur epi aga dys fae ube unid Total
@=215) (14 46) &) ) ) 1) @ 3 24 O @ @
8 B,CZEN,Pc,Sxt,Te,Va - 3 - - - - - - - - - - 3
(n=5) B,CZEPc,PB,Sxt,Te,Va - - - 2 - 2
AM,B,CZE,GM,Pc PB,Te,Va - - - - - 2 2
9 AM,B.CZE,.GM,Pc,Sxt,Te,Va - -2 - - 2
(n=7) B,CZE,GMN,Pc,PB,Sxt,Te - - - 1 - 1
B,CZE,GMN,Pc,Sxt,Te,Va - 1 1 2
% bac : Bacillus spp. epi ; Staphylococcus epidermiidis
col : Coliform aga : Streptococcus agalactiae
cor : Corynebacterium spp. dys : Streptococcus dysgalactiae
pas : Pasteurella haemolytica fae : Enterococcus faecalis
pse : Pseudomonas aeruginosa ube : Streptococcus uberis
aur : Staphylococcus aureus unid : unidentified
GM, K, N, S9& A @37 #e4S Jelliich Srep. BEEHJTH

agalactiaes 6 F5%F 3 FF (500%)7F W& YL,
AM, B, E, Pc ¥ Vadl déle] 333 R57F W& 7HA L
qlglom, 190 CZ, GM, PB, Tedl & 2#F7F WAS U
Elisiow, CF, CL, K, N, §, Sxtoll+ A @371 72440l
Atk Corynebacterium spp.= 5S¢F% 4d5 (80%)7} Peell
WAE Jehi9lE, CZ, E, Te, Vadl: 335, AM, B, GM,
Sxtoll = 257 AE vehlo] EElgFe $7 HYo
y theket Ao WA JESITE Enterococcus faecalis
T 5#5% 275 Wgwelda, CF, CL, GM, PB, Pe, Te
o dialed Zzt 1954 WAE BACh Swep. uberist 37
F%F 2057 P 3 Teol Tt WA S EHL 1 99 g4
de ZAF4E detldeh 227 1354 2219 Pasterurella
haemolytica$t Pseudomonas aeruginosa®] 7% HA+= CF ¥
Peoll, &= AM, CZ, Pe, Teoll A2 Jepligich & A
F wyoR FAHEA g2 4955 2357 PG Te £
CL didle] gA EL 24 WAE Jepl9ich

2e7ol st M clhudsg

2 Aol AME 1589 A F s o4y daA
o i3ty WAE ek 215 459 HAREE Table 40
A Be upe) 2 A WARELS Aol 9x)
WAE7EA 89702 thepdt WA S Uepisien, & £5
9] Aol T WAE Hole YAAE @57 12FE
7P Botew, thEo 2 44 WA de] 405, 24) iAo
BFE HEAH & BXE B E3] 44 WA EY A
T o Ao 2POR o)RoA 2379 WARFRE
VERIAT 57FA] ol4be) agAle] WiAde el oAl W)
AEE 832N A UAFFY EEU) o JeE

oA A" A 9B O EA colistine]] thated 247
9] 125, penicillinol] thale] 44:-7¢) 135 12|27 tetracycline
o igte] 5&e] 1337 A4S B vnA ook &
#E°] penicillin?} tetracyclineel] W& JehAIth 24 Y
AEAME 1TREOEA YRE 173571 $7HA9 24 W
AH8E HE0 CZ, Pe= 249 553, E, Pe 349 65
a83 P, Tew 349 10527F &3t Atk 34 WA Y
€ BAZAEA Bte] 34 WAl 135 £ 2357
& 2EEGATh 43 BAARYL F 20 22A CZ N, P,
Te Fol 2&9] 5FF2A 71 BRY 1 Aol E 1359
A 3gFE 2k st WAREE Yeridoh 5A¢)
64 WARES 77 97 2 8 OEA 1757 shte
WA4EE Jehlle AR 250 559 Fo] shie] o
AL "Holy o7l Byth 74, 84 AR zz} 49)
9 &2 B, CZ E, P, Sxt, Te, Vadlol = 389} 43
7F &893 o2 37kX e TA WAREE 1340 Ty
Ak 27129 84 WA RYE 3¢5 & 2457t 2HEEH
UL £ AFAA MY g2 TR A WS BY
9 oAl WAREE 4N JEIRT 471x9] 94 U
AR8 5 3 7K 8ol 2354S 2T

I &

e AR g BE dE AFoly 2go|
g $4 &0 AU Yosl: Wz P4 AW
5 7% Wl BAYT. 18T % o) A2 ¥ ANE
%9 27H8 QoA £do] AHEL KA, AgHl A
F 5 ANAY &4 oplAa
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Thims$} Schultz”e] ojsbd i gl ddF Fol
g AWt B AFE Suphphylococcus oI,
2 97 AFdMT /89 SFHERE coagulase- positive
Staphylococcus 2% Staph. aureus7} 1522 (514%)2 7H%
o] &=t (Table 2). -Euietol A fege] AAF £
X AL 2Ry 2 A% ug} tekgt 2ol Hely
itk E38) Staphylcoccus spp.d) £ &L 19879 13.8%,
1988\ 57.8%, 19893 58.9%, 1990 352%icty Hy*'®
u gom, 19919 7.9 7%] 509%, 199413 &'0] 462%
287 & 5% 458%g 0y Bsgn =8, &2 )
o FANS ) M BLd Suph awensst THE
Staphylococcus spp.2) -2 &2 X9 ute} vheksted AAt
= 72%00 A 62.2%, A= 24%94 518%ATky STk
O|% Z Swuph awews= AT} 12%E 7H WkT, 2
ZA7Y 622%% 7V %o, o Suphylococcus spp
BN} 24%2 7 BRI, A7)0 SI8%E TP} B R
th webd B AYolM Staph aureus®] EE &) Staph
epidimidis 2.7%) Rtk B =sioks AL &'lo) 3FAY
o gl gagdd BId As fAg mg &7
o] 191d%E 1993d7A] 3dzke] £F JrAAANA A
ZAQo|ME Staph. aureus®] FElgo] EPER B o
62%014 75%Q7, AMHoZE 191de] 433%, 1992
392%, 193 389%04 Easle] B Age Asjucts
dorou) 71 L BXEE HE WA AF A9 &
ukd Ao M Sph aureus?t BUYlol BASETL g0
o, & 79 A% FAA F4oz A% 7Y 28 &
oz #gel 7118 7FsA0l ) Wi ¥F &
W2 gAY AT HZ AAFLE BAAEHY e
MRSA (methicillin resistant Staph aureus)®] ¥ 8 motg
gort 9lg Ao Algdrh

&0 Byd wEY AFE g WIME 2Rt
AZA g AL nAE £l 739 H41d, & Staph
aureus (40.6%), Staphylococcus spp. (23.8%), Streptococcus
spp. (108%), gram (+) bacillus (151%), gram (-) bacillus
48%), E coli (3.2%), Pseudomonas spp. (1.7%)%ro] &=
Aoul, £ ArdME 1139 edgol =AM HA
ket Al Ee] 4 e YodE RE & T ANk A
o] WE FEREILY ol P79 At coliformo]
281%2 AAE] 2 o st A Welon, A
A8 ASds Strep. disgalactiae?} 239%3A B|RAH F
& 2EE Jehgod, #8733y 71 A2 927 o
2o AQe] BE Fo|E HlZAIE thael olEEol
itk B3] &0 H1g AT 1Y AHEIAN AFE
ot Strep. agalactiae7t 2] HA PO} E AFA £
Tg 6%2 JERIAT olAe &9 AF EEg 75%%

Sl

Sapsith E=3 AT 104%, 2HEE 158%, dddEE
81%, AARE 1L1%9) BZgucs wgtot & 549
4%HOE 2 E¥EE HYTL

odEHo| thdsls AWANE 2T A& Corynebacterium
spp.= A BTERE &' AFHY E¥ g9 11%, 2
o 7% 1%9} SAIEom & 529 52%, ©P9 58%%
= Aol7t ek

Staphylococci THE 22 7H4 B EX &L HQ coliform
(165%)2 A$E o2 AddM Ra=Ad &% 12%,
& E%9) 7%, 19 7% 07%, o2 1% Hlgl] L
Bgge Vel o ddE $3y o Ajoid o]
2 APHE BRGAE 870 EAske dAF S 9
A A4 ANA $I99 W] Frkeite Bas 4
AR, 287 i 9079 gam 24 7HFS) 24
2 ojn BEAY. detM 4 §739 ggos Ay
AFsd g 8734 e 2] FUEL e A
o7 o, AfAe A, FAEEY AT 4254 9
A#EE coliformol 93 furdel WS oW Yavt
e ALE AZEct

2 499 Adele vehiz] gigtou B2 CMTA
oMol A)ut 100% % QeFo] EHA ¥ A7t 4
Atk 11 o]$E Schalm §%0| R ulg} o] vlFol4
guledo| AL} Schalm3} Lasmenis”7t B7 g 2 $fu
AFRL o delde] AAEHYY) dFolh Iy W
02E #%F AF Ad on) IFEY A} AHHI
g #9 2PN 4972 EEEA B AR UE A
oltt. dlwe B¥AEE 24, Relwh, £Idk B
BT A qol7t Yol BTE HE A R
$A AkzAo] tiZy] Hid EIgdHe ¢k odw
o2 Azgrk

15%¢) 345 gentamicin, streptomycin, polymyxin B,
kenamycin, ampicillin, cephalothin S0 7ZH=Ao] EtT %
2 penicillin, bacitracin, tetracycline, cefazolin 5] LA A)
d= AFo] Bol AALL ¢ & Ak oRE &Y,
& % 7% osw $uge) 90FSS gentamicin,
kanamycin, ampicillin, ~cephalothine]  ZHPAdol  EEY,
penicilline] WA &0l Bttty By g Aztel AXHATH

B AYAE penicillin WATFI} 1395 @RHE 713
wotch E8 Staph aureus®] 739l penicillin, tetracycline
o g WAgol 22 8%, 315%2A4 7V B, 53
o|E 2 okAle] WE WAAEE FFEol BAgle] ¥ix3
A Jeh} o) okAg gio] & BAFLE AXHEn
by go2 WAgo] B 4A 7ol 7Fs¥ gentamicin
oL} kanamycin®] WA E A& AHEFOEN XNEE
wal olg} HAZQ £48 @ £ A FE7 AdEn.
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Aol ot WAREE WAl HAHAA oAl HAEE
74A 8970 ohFst WA Y-S ehlgien, BANAE &
F7b 12590 v, 24 olAfe] oAl WA fe] USTFEA
Yok ols} e A ¢ B ERATTF
o oAl WY Awel §ABIET AP0l R1E Iy
9 ¥4 YAFRo= 1 F/01 FUck

olifol A E uiel ol WARE SR 44 WA HEY
o] 7} vpekslA veldy S8 57 shie ARy
£ HolE AfdE FAdA F& EEE R Peo} Ted
A$7t Btk £8 B AYoAE ITEAFHF Yol 949
YWAG3E2 Hole coliform, Corynebacterium spp. 1813
Strep agalactiae7t #-elElel B} thdst FEo o3 AR
Aol FAol W& AL e AR eyttt o9 7
o] tiokst MAREE Hude dlEel ofF o &7
B Fofl & ol Ao} ofet o7 HYME s
WA HE o] BT o Al FhEUEE
7t 7o) AEoAe EFu AMgERY mbel thekdt o
g E8ANE 7Hsgel Euhy A4

T8 A5A it WAdgo] goAlE A WAFFY
2Pt YolAle AL AR o FEIME
AAgd 35 A A4 g2 FAE 4oy Jdo %
ug ANEgs BE Jduadds fd8 AS53d 94
AgA A AAE gest 283 a3y A8A A
Fl A A QA ARASE A uk2o] M2
27 2 25 q713 o|REe A 4 e 8319
B7] g REe AL A Z=EE &3t depgA] ¥
£ $x oke Bk d¥. A 8d A8Ae Ay
Al AWM Furg YRlgel kAol didt AR
penicillin®] 7% 64.3% =0 AN FAAL 103%
2 A NEEA7 897%E ApAe] A vehdthe
Ba7h Ao

oo w} &F AFEu HUd Wl he FAAA
A ZAA Agaiet AAle A9AAE vaE ¢
e vt geoshy I A uel A AZEe
AAE 4 gledel Adcl wa G4A T d ol
B ulgh 7ol F folde] S T Saph aureus?) 7
S A9 1529 oBA 2 penicillind] & WAL BYL
4 4 Uk 1558 %A F YFE HPEUhEel ¥R
SAA AFAAAAL flol AEEAEd 2 A7 diRE
o]7] wiEol WATe 8L Y FvHE AR od¥
o} o9 722 WAF $dEL ey fEMe R
wok ofe} ¥4 Agwe g Fls A e
AME EHER 88 £ UEE FHAL VB k¥ Y F
7kl g27F gasiohy Azsich

3 B

oA FelE f9d A7 £Ey 2 AEA9
WY gorslr] flgted 1999 94FE 20009 647t
A AFzAY] E% 407 H5rte] California Mestitis Test
(MDA PHEE el B4 2065 26899 43
£ AFHst ZHAapsiich

HAAE AMRShE 407) Hert 2065 296%He] OMT &
A FEOA BEaE 4FL 1FE F 2967 3o,
Staphylococcus aureus 152 (51.4%), coliform 495 (16.5%),
Streptococcus  dysgalactiae 475 (15.8%), Bacillus spp. 155
(5.1%), Staphylococcus epidermidis 85 (2.7%), Streptococcus
agalactiae 65 (2.1%), Enterococcus faecalis 55 (1.7%),
Corynebacterium spp. 5% (1.7%), Streptococcus uberis 35
(1%), Pseudomonas aeruginosa 15 (0.3%), Pasteurella
haemolytica 15+ (0.3%)7} & HAL, 4F (14%)= FEE
R ele d

Aol g AgA S LAY P 1559 PAF
kanamnycin (98.6%), cephalothin (98%), streptomycin (94.9%),
gentamicin (94.6%), ampicillin (92.2%), polymyxin B (90.2%)
ol AFgel EA Jebty wHHE  penicillin (47%),
tetracycline (37.2%), cefazolin (26%). bacitracin (22.6%),
erythromycin (19.9%) 9 Aoz WAHol Bol et
wrh

Al A7 FENEE 29677 T 81F (74%)E A ¥
o Algg EE Al disld FedE derAAT
vl 215%F oA HAEAA 941 WAEZEA 89719
WAREE YeERIAL, 54 olde oAl WAEE 58F
(196%)E Yeht F7ke] A7t Agd] W YA &3
e whie] d4d AoE AlRg
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