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Prevalence of Antibiotic-Resistant Strains among Bacteria Isolated from Bovine Mastitis, Swine Diar-
rhea, and Swine Pneumonia. Park, Jae-Choon”, In-Song Kim*!, Soung-Kyun Kwon', Jeong-Mi Noh',
Sang-Myeong Lee!, Jong-Phil Park, Wan-Kyu Lee!, Sangryeol Ryu*. School of Agricultural Biotechnology,
Seoul National University, Suwon 441-744, College of Veterinary Medicine, Chungbuk Nalional University,
Cheongju 367-763, Korea — Microorganisms causing bovine mastitis, swine diarrhea and swine pneumonia wete
isolated from farms in Chongbuk and Kynnggi Province and the isolates were identified using microbial identifica-
tion system (MIS). The most comnion isolates from bovine mastitis were Staphylococcus sp., Streptococeus sp., and
Coryrebacterium p.. those from swine diarrhea were Escherichia coli, Salmonelia sp., and Clostridium perfringens,
those from swine pneumonia were Beordetella bronchiseptica and Pasteurella multocida. Examination of 16 antibi-
otics against these pathogens revealed that the incidence of antibiotic-resistant microorganisms were very high and
that many of these isolates had multiple resistance to various commercially available antibiotics such as penicillin,
arnpicillin. erythromycin, streptomyein, norfloxacin. and tetracycline. These results suggest that the use of antibiot-
ics in a farm should be controlled in order to decrease (he number of antibiotic-resistant mucroorganisms.
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3T, Mueller Hinton W71 wAES] A 2pAds
=& 7] 48], Fluid ThioglycollateFTG) #iAl&= C
perfringenss N°F3l7] $13] AMEESE. v AEY A
7rpA Ay AL&%F BBI. Sensi-Dise antimicrobial
susceptibility test discs(amikacin 30 pg, amoxicillin/clavulanic
actd 30 ug, ampicillin 10 g, colistin 10 pg, ciprofloxacin
5 g, doxyoycline 30 pg, erythromycin 15 ug, gentamycin
[0 pg, kanamyecin 10pg, neomycin 30pg, norfloxacin
10 ug, penicillin 10U, sweplomycin 10 pg, frimethoprim
1.25 pg/sulfamethoxazole 23.75 ug, ietracycline 30 ug, vanco-
mycin 30 ppye Becton Dickinson Co. (Cockeysville, MD,
USAPIA 518kt

A2z

1) Fkd 1098 129995 199941 1874 5]
297 E3e)A] califorma mastitis test (CMT)E A8}
tH4]. 2 A3} somatic cell coumt} 8 x L05-5 X 10%/ml
L824 fakde] YAEE AR 68F9) 937 Rkl A
F-HA1RE PR YFE F, FA] AR AEA
2 gkl
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1y Rk flaldt Agaz gadak e e e
T 2alE $8le] 3% sheep blood”} H7HE Trypticase
soy agar(TS), McConkey agar, 10% tartaric acid(l4 ml/)}7}
#7}% Potato dextrose agardl] AFSEL 37°CelA 24h-
48h Fot wieksidet. wiokER F Fi=de W 4894 F
] ExlS. 2§ oh& catalase test, esculin hvdrolysis®}
Gram 34148 #elgt F Microbial Identification System
(MIS, MIDI Inc., Newark, Delaware, USAY2 5 381c)

2) HAEAL leldt: diEl mEeR AS3E AAREEA
R Fnterobacteriaceae®] Al=§n]=]¢l DHL (Fiken Chemical
Co., Japan), C. perfiingens®] “J#l¥l=]¢l Negler-Neomycin
(NN}, 5% sheep blood”} 71l TS agar (TSBA)Y] 1/2
2o xusiele}7]. L F DHLZ TS agarss 37°CeliA
24h-48h Fot Er)ulekslar, NN wi=]: 4847F E4k steel
wool method[1412 AM&-8le] H7|wjoks AAIsISIeL, wiof
F3 F DHLolA E3ue) vizlar A3RSE £ coli

2, Fma Q8o Fol TAwge) U= Aug
Salmonella sp 2 £=2]31%c}t, NN ##]+)4%= Lecithinase
P& Kol Gam(*)9 HHS C perfringens®. 2|5}
Ael. FEFE MISE o) 48k #HEHoE S ssict

3) AR el B on Al AYdm
= AHEHE clindamycin(? pg/mlje] H7lE TS agardi] T
BEE F, 37°CelA 24h, 37 wiakslaet lfEE F- 4
Aol ¥ A4 FeL AHddte] Gram 42
catalase(t+), oxidase(+), indole(+}3- vFEPA™ McConkey
agarA] Relx] o= T°F5 Pasrewrella nudtocida®. -
2lekal, MISE #F S4sgvh P17 swabd Alsaz
G20FNA] (Bacto peptone 20g, NaCl 5g, bromthymol blne
40 mg, Bacto agar 15g, glucose 10g, laclose 10 g, penicilline
20 mg, fAmaladone 0.5mg, gemamycin 0.5mg, fungizone
2 Omg/] Titer)[1 7] =rdale] 48h 37) wjokdt 3 S48
vl #=ke- AR Gram 54, urease(+), McConky
o Al TT5 Bordetella bronchiseptica®. 2181,
MIS® #F FAé&lodct.

MISE 015t #ela=EN

Gas chromatography®: ©]-43F falty acid methyl ester
(FAMEs) 42 MIS operating manual®] ¥le]| wglel
Z TSBASY 5% sheep bloodE 718 TSBAS|A 452
2R Wik T8 3Rl WFelE of 50mg A
o] Teflon-lned screw cap lbeel] 241 -3 50% methano!
ol 15% NaOHE #7/1st 84 1mte €3 100°CA
30EFE 7tda F, Arlg Eell dAAHES ol
methanclic-HC! 2 miE- #7|5ke] 80°Cel A 1082} 7ldgt
F, 595 F 1.25ml2] Hexane/methyl-tert-butylether(1:1
VivIE W3 1087 A HolFgle), Al ARG £ A&
o8 Hzled 3mle] diluee NaOHE F7)3F ¥ 537 4
o]FEI1 samrated NaCts: 3 whid: Heojrtgd F ARFel
233 EE FHale] septum-capped sample vial®  $r7
capping & A% A|EE A5l 2r] Table 18] £7)a}e]
A ZARlatEA S 34 38led Microbial Tdentification System
LibraryZ o]4-8le] oS AT
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Table 1. The condition of gas chromatography for analysis of
fatty acid

Itemn Condition Ttem Condition
Carrier Gas Hydrogen FID Nitrogen 30 ml/min
Coluinn Head pressure 10psi FID Air 400 ml/min
Split Ratio 100:1 Initial Temperature 170°C
Spht Vent 50 ml/min Final Temperaiure 270°C

Smifmin  FID Temperature  300°C
30 ml/mum Iyjection volumn 2 U

Septum purge
FID Hydrogen




Table 2. California mastitis test {CMT) of nilk sample for 68
cows with mastitis involving 93 quarters
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Table 3. Isolation and identification of microorgapisms caus-
ing bovine mastitis

Identification scchml quarters %

- 0-200,000 8 8.6

+ 100,000-500,000 7 7.5

+ 400,000-1,500,000 23 24.7

++ 800,000-5,000,000 47 505

=+ > 5,000,000 8 86
Total 93 100

" somatic cell counts

Agar diffusion methodS O[3 S| Lid =4

Modified Kirby-Bauer Method[1312 &84 wWi4d A3
S divh e 24 mie] TSHeY ®=R7)3L 0.5 McFarland
standard (0.048 M BaCl, 0.5mb-0.18M H;S0; 99.5 ml)ell
I3 optical densitys 593 ¥, dvd AESE
Muller Hinton (MH) agar FiAlAel] Fds}A =st F
16782 ahA3A] discE agar el A AFE}, 35-37°Ce]
Al ovemight Wiekst F- #sgle| A|5-E S48l A3
A} (Becton Dickinson, USA}2] zome diameter interpretive
charte} w)373te] WS el Closiridium([1112] 73
= FTG H| A& ou|¥jefE & 3 thioglycollic acid
(0.19%}F Hel MH agarS o|43lgdc}.

a3 % g

9017 27 2 =

1) At 207 Fgella] A 68T 93t
A CMT test A¥FE () 8278(84%), (1) 7¥%
(7.4%), (9 23FH242%), () 4TEHHESSH), ()
SHHH8 490 2 YePdtiTable 2). 5% sheep bloodS &
8t TS agar, potalo dextrose agar, DHL ®iX]& AR
Aelg Bele|AE Gram 984d: 13105, Gram £4: 17
T, Yeast: 7l BR{EHe] F 151957t HelEglam
o] FollM YeastZ AId 148 TFE MISE o[£35l F
AsledtiTable 3). Staphylococcus sp= ftbed2l flelg
L2 30T(50.1%F B BAEen o g fuk
o glalfoz dulml 5 ppreuss 23T(15.5%)7 ) S=]
FAEAT. Streplococeus spis 2307(15.3%7F B2 &
AP en § gwewset ITH T YPewo= LA
Streptococcus agalactiods TE(4.7%y ) 22 SA4=9H
53 Corpnebacterium spe 1605-(10.8%)7F H2] 57
=9t

2) AA AR 214l o] HzlelA] A HEt Akl
L=z HE DHL, NN, TS #l#]& o]&3te] E coli,
Salmonelly sp., Clostndium perfringens= SIHE e 7
£ 27} 1287, 34T, 12THE Belshi, MISE o4

o

. . Number of Number of
Microorganisms . % )

isolates farms
Staphylococcus aurens 23 15.54 15/29
Staphylococcus epidermdis 9 6.08 4/29
Staphyivceccus simulans 4 270 4/29
Staphyviococeus hyicus 6 4,05 4/29
Staphylococcus chromogens 12 g 10 g/20
Staphyiococeus haemolvticus 2 1.35 2/29
Staphylocaccus scivor 1 0.67 1729
Staphylococcus xylosus 3 2.02 2/29
Staphylococeus chonti 1 0.67 1/29
Staphylococcus warneri 1 0.67 1729
Stapiylococcus sp. 18 12.16 12/29
Enterococcus durans 4 2.70 4/29
Enterococcus faecium 1 0.67 2/29
Enterococcus faecalis z 1.35 2/29
Streptococeus pyogens 2 1.35 2/29
Streptococeus sangins 2 1.35 2/29
Streptococeus equi 1 0.67 1729
Streptococcus agalactiae 7 472 6/29
Strepiccoccus sp. 11 7.43 8/29
Corynebacteriun xerosi 13 8,78 8/29
Corvnebacterium pyogens 1 0.67 1/29
Corynebacterium sp. 2 1.35 2/29
Micracoceus luteus 2 1.35 2/29
Micrococcus varians 2 135 229
Baciilus licheniformis 1 0.67 1/29
Acingtobacter genospecies 1 0.67 1/29
Acmetobacrer Iwoffir 2 1.35 2/29
Serrglia marcescens 1 0.67 1729
Aeromonas hydrophila 2 1.35 2/29
Enterococcus sp. 1 0.67 1/29
Psendomonas flourecens i 0.67 1/29
Pseudomonas stutzer! 1 0.67 1/29
Gram{-) bacilii 8§ 3.40 7729

Tatal 148 100.¢

Table 4. Isolation and identification of microorganisms caus-
ing swine diarrhea

Microorganisms Number of isolates %
E. colt 113 58.2
Salfmonella tvphimurium 25 129
Salmonella choleraesuis 10 52
Closiridium perfitngens 32 16.5
Klebsiella sp 3 41
Gram (-) 10ds G 31

Total 194 100

dho] A &IIcH(Table 4) MISEAZT £ coli? 2A4H
SE 12895 & E coh 10495, Sabmonella sp. 144
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Z 7lE} 10852 FH9EHI2H Salmonella sp 2 24 F
A9l M4AFE= E coli 9595, Salmonella sp. 2177, 7
e} 4R B adel HEER AT 214014
A= AAREE AlgelA 19412 QTS EElEle, £
coli 1133FF(58.2%), Saimonella sp. 357(18%), C
perfringens 3205-(16.5%), Klebsiella sp. 877-(4.1%) 7|
Bl Gram{-) rod 675-(3.1%)°1i

3 A9 daF: 222 S clindamycin
(2 pg/mbe] A7FEL TS agarell wiekah F-, A2 A3
g HE&le] Gram stain(-)7 McConky agar A9(-),
catalase(+), oxidase(+) tests AAISle] Pastewrella multocida
2 oAlEe 173FE FElElgen, MISE ]88l 3
g A3l 1177 B omwdtocida® FE9H. S =
ZA o)A W7k o] S B]S-EE v swabdle] G20F
wAle]] wiaksla, B8 mE AeEE AYstedl MeConkey
agar Al ()2} urease test(+)E B8] Bordetella bronchi-
septica®. S A e 4TS Heeglem] MISE o 4-d
=xd3 0757t B bronchiseptica®. FF S GC
(Table 5},

A LY Ex

B oAdel] algst FPAEY St spectiums HH
amikacin, gentamycin, kanamycin, colistin, amoxicillin/
clavulinic acid, ampicillin, streptomycin Gram 74,
penicillin, erythromycin, vancomycim® Gram %8 bacteria
o] 2t S ekl neomycin, ciprofloxacin, doxy-

cycline, norfloxacin, trimethoprimy/sulfamethoxazole, tetracy-
cline®) A-9= broad spectrum FAA|o|HH3]. B LA
2elgk ofg] 714 5 A WY EEF AARE A9
penicillin, ampicillin, kanamycin, streptomycit, tetracycline
3} Abo] ulmA eafigel AMRElE Al dlg WA
2| ulgo) A AA FF 20:90%F AH|s}, o]
£ HAE vy ARAEAY o] Ao g A
=2h= ZE & 5 3T (Table 6).

1) e 8 ey A WA E: Bodgel
A BElg Al ddT F B =TT B2 Saphyio-
coccus sp2t Smeptococcus spell WHab A A A
A5 AEhg o} (Table 6). Gram P4 bacteriadl 80 45
2] Staphpiococcws sp 5 7348 B3 penicilline] R W)
AL zl= o] vlEe] 60%E U9l tetracyclin®] -7
= 23%e] T ALS Zhal sk Steprococcus sp.
2] A9 doxyeycline, tetracycline, neomycin, erythromycin
T} penicillmel] T AT wlgo] zh} 20% e]Abels]
o}, 3k, norfloxacin®|vt ciprofloxacin #Z quinolone”]

! o

Table 5. Isolation and identification of microorganisms caus-
ing swine pneumonia from nasal cavity and lungs

Swme pncumonia pathogen  number of 1solates %
Bordetella bronchiseptica 30 58.8
Pastenrella. multocida 11 218
Gram (-} rods 10 19.6

Total 51 100

Table 6. Prevalence of microorganisms with resistance to various antibiotics. Amikacin, gentamycin, kanamyein, colistin, amoxicil-
lin/elavulanic acid, ampicillin, and streptomycin are supposed to be active against Gram-negative bacteria. Penicillin, erythromyein,
and vancomycin are supposed fo be active against Gram-positive bacteria. Neomycin, tetracycline, ciprofloxacin, doxycycline, nor-
floxacin, trimethoprim/sulfamethoxazole are broad specirum antibiotics

bovine mastitis

swine diarthea

antibiotics
Staphviococeys (80YF Streptococcus (23)  Escherichio (113)  Salmonella (35)  Clostradium (32)

Amikac 1 {1%%) 6 (26%) 1(0.9%) 0 25 (78%)
Amoxicillin/Clavulanic dctd 7 (9%) 0 1(0.9%) 0 0
Ampicillin 55 (69%) 5{22%) 78 (69%) 13 (37%) 0
Ciprofloxacin 1(19%) 2 (8%) 38 (34%) 2 (6%} 18 (56%)
Cofstin 40 (50%) 16 {70%3 1 (0.9%} 0 32 {100%)
Doxyeyehne 11 (14%0) 5(22%) 105 (93%) 34 (97%) L (3%)
Ervthromycin 5 (6%) 6 (26%) 100 (8894} 30 (86%) 3 (9%)
Greniamicin 0 3 (13%) 40 (35%0) 1 {3%) 23 (78%)
Kanamycin 9 (11%) 6 (26%) 45 (40%) 6 (17%} 23 (72%)
Neomycin 3 (4%) 6 (26%) 41 (36%) 5 (14%) 20 (62%0)
Norfloxacin 3 (4%) 2 (8%) 37 (33%) 2 (6%) 12 (37%)
Penicillin 59 (74%) 5(22%) 112 (99%} 31 (89%} ¢
Streptomycin 16 (20%) 8 (35%) B8 (78%) 32 {91%) 32 (100%)
Trimethoprim/Sulfamethoxazole 3 (4%) 2 (8%) 26 (23%) 1 (3%) 22 (69%)
Teiracycline 21 (26%) 7(30%) 114 (98%) 33 (94%) 4 (12%)
Vancomycin 5 (6%) 0 111 (98%) 33 (94%) 0

*number of strains lested



A g g O WET 3-8%e) gele] AR
¥ Holglrh vancomyein®] -5 5% Staphylococcus
sp”F A4S Bk o5 H=e penicilline]v} tetracycline
3} o] wiald olFel o]gste FAAlL] 7S o] o]t
TAE = 4 goke AL HeEbedl, ole) 22 FAepd
w®] ¢ko}l vancomycin, norfloxacine]} ciprofloxacin®i]
Bk w4 TFe] HER Bod Aeluie oSl shEEt
o2 A AR oAt AdAalsled elel] gt o
Hlg dledef & zle|d),

2y FHAAL R0 Helde] A WA EE: dA A
E oI5 T8 WA £ coli, Salmonella sp., C.
perfringensel) el A WA ARE sk E coli®l
#-2¢] ampicilln, ciprofloxacin, gentamicin, neomycin,
kanamycin, norfloxacin, streptomycin, trimethoprim/sulfame-
thoxazole Z-2 A el ¥ W92 S He
v} amikacin?} colistinel] H &M= #e] WS Helx] ¢
U} Salmonella sp] HAFNE E coiie} B5FF ok
Hod e} gentamicin, norfloxacin, trimethoprim/sulfametho-
xazole, neomyein, kanamycin 5ol EF VAT B-E-o]
E. cofid] BlSkd AT W2 A& 4 5 Ut (Table
6). C. perfringens®] 719 Gram =41l E3psel kA
2™ ciprofloxacin, neomyein, norfloxacine] &k WA <
= wlgel 53kA9t penicillin} vanco-mycinel) =& W4
< RePs T 89Tk ol9) 2] A8 FE bacteria”}
WS Boj penicillinel HE WA TF7) C perfringens
ol flgleks Aals, ohoZ ofdf] Wt £1g] EAE a8l
= Bolgt Adelgltt

Fuella] gt 715 WU shYAl A vlge] =
v d3ke} olge] = it AR FAIFEE B Al
wE]a g WAE Bl M Sl e Y Al
o3 7IA| 8 FRe FAA) g B3 e zha
ek Aol £ coli®] A% 14785 (12%), Salmonella
spp.2] 79 8T (23%), C perfringens®] 7% 9dT
(8%} 7-8 7HA] o2 RSl Habdel WAL A1
AL gledA], SAAIE o 48 o F ] Alejel EAAL gl
Aefebs g A 5 glgich

3) AAHE F2 Aede] A A BE: HA] A
R F8 KFe B broachiseprica®t P multocida®)
A A T2 o dae Je] A B 9o
At} ST, B onchiseptica®] 73 ampicilling} rimetho-
prim/sulfamethoxazoles]] Hak WA Bl&e] 22}k 22%,
20%E 99, P multocidd= “AAFsF 8F8A] S amikacin
of| afAgl 37% A= g ¥ES viepid

2 o

2] dehe A gEoR glale] RAA AT 2
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Afo] obF £ Heolo} 53] FAbs71e] A4 Abgol
vt AT sHIA RAT A Sl Fo1E
7hsAde] wom=, ofd At A efstala)l = =
Ab F7belA] ofg] 1] 715 2ol faldd #e] FA
T o)5e] A U4 BEE sk Aeele] £
Rl o 3= Staphylococcus sp., Streptococcus  sp.,
Corynebacterium spZF ¥2] AL, H7] AR F
HolF B 2= Echerichia coli, Salmonella sp., Clostridium
perfringens 5| 1€ FAEeH, ARHHY YT
2= Bordetella bronchiseptica®) Pastenrella multocidd?}t
F2 08 FAEGE). o520 A A WA BEE
Modified Kirby-Bauer Methode] 2|3) 2475 257 ampi-
cillin, erythromycin, kanamycin, penicillin, streptomycin, tetra-
cycline 5-2] A4 AT 2 u]ge] T wtel Fe
X 20-60% o]Ae]%la, quinoloned] BHEA (ciprofloxacin,
norfloxacin}el] WA S IRl dF71 3-8%e o] 2.1,
vancomyein®l] WAS 7R Staphylococcus sp.= 5% &
AW £ A T ZHhll] 23 elF & A WA
Hl&E Hehligie). olel 2 A 9] vehlM= &
AA WA A EAl AR e SsiAlE A v &
AR o8& Aot & FaAe] gt AL AT
Aelelal s,

2Atel 2

of T 19984E F7|edTaA] dyule 3t
of A=, ool FRAER. 2hES 1999
TR 214K o) 2le Akt AlEE 7] ARG
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