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Abstract

Isolates of 70 Proteus mirabilis were tested against 10 different antibiotics by a .disc
diffusion method as recommended by National Committee for Clinical Laboratory Standards
(NCCLS). The isolates were resistant in order of tetracycline(100.0%), enrofloxacin(95.7%),
ampicillin(74.3%), chloramphenicol(62.996), cephalothin(58.6%), streptomycin(50%), kanamycin
(47.296), neomycin(35.8%), gentamicin(15.7%), and amikacin(2.9%6). In the antibiotic resistant
patterns, 37 kinds of multiple resistance patterns of P mirabilis isolates were detected. The
highest resistant pattern was ampicillin-cephalothin-chloramphenicol-enrofloxacin-tetracycline
(11.6%).
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Table 1. Zone diameter interpretive chart

WY #8e A P mirabilis®] WAl
We 71z ARE HAsn FW 2R 9
¥ ¥x & Frstuat stgch
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2002'd 9¥H-E 2003d 44 Atolol AEAY
o] AN AeHe #e Ed3% 4wt F
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33 ez 4342 U

7 22 % 53

AYAe] TAF AMEE brain heart in-
fusion broth(Difco)oll HEsle] 2412t SH7

Antimicrobial drugs Resistant Intermidiate Susceptible
Ampicillin (AM) <13 14 - 16 =17
Amikacin (AN) <14 15-16 =17
Cephalothin (CF) <14 15 - 17 >18
Chloramphenicol (CL) <12 13 - 17 =18
Enrofloxacin (EN) <16 17 - 19 >20
Gentamicin (GM) <12 13- 14 =15
Kanamycin (KM) <13 14 - 17 >18
Neomycin (NE) <12 13 - 16 >17
Streptomycin (ST) <11 12 - 14 >15
Tetracycline (TE) <14 15 - 18 >19

Adapted in part from NCCLS Document M100-S11(M2): Disk Diffusion Eleventh Informational
Supplement, performance Standards for Antimicrobial Susceptibility Testing, with permission.

Table 2. The kinds of antibictics’ for antibiotic susceptibility test in this study

Ampicillin (AM)
Amikacin (AN)
Cephalothin (CF)
Chloramphenicol (CL)

Enrofloxacin (EN)
Gentamicin (GM)
Kanamycin (KM)

Neomycin (NE)
Streptomycin (ST)
Tetracycline (TE)

‘BD-BBL
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%, brain heart infusion agar(Difco)®} A1=juj
A9l MacConkey agar(Difco), brilliant green
agar(Difco), XLD agar(Difco)oll HZ&slm 37
TollA 24~48 A7t wjkaisict.

24~4373F v F MacConkey agaroljA]
Ag A7ze] A& brilliant green agard A&
AAol g, XLD agardlX& F4lo] HA ¥
T Mo Fegg Adgsigdo. Agd A
2 28EAE AAE 238 AT g g9
3l 3L triple sugar iron agar(Difco)$} Kligler
iron agar(Difco)o] #H%£3te] alkaline slant/
acid(black) buttl AF9He A=Yt Indol
AlEdE At £, methyl red AlgolA
Fdol EUd AFE MHsld APl 20 NE
kit(Biomerieux)& ©|8-3lo] AY3&3a HAlE
AANSAL P mirabilis2 BAE AFS AF
A5 % 7](MicroStation system: Biolog)E
AHgEt AF B3

SYH Zsd ANE

YA 7243 A¥-2 Bauer-Kirby 59 9
W wal disc diffusion methodol] 23] AA]
#9om® FAFE Muellr Hinton broth
(Difco)oll 37T 18A13t 2T o2, turbidity &
McFarland scale No 0.5(1.5x10%/m¢)7} €A 2
T A AdeE 23§ £ Mueller Hinton

agar(Difco)ell =&t A 23 E 2
g 3, 37CAAN 18~24A17F wiFsl tj23
F AANE FHst Table 1€ 7102
248 K58 AUk Al 183 A
A )23 Table 29149} Zo] BD-BBLAS)
amikacin(AN), ampicillin{AM), cephalothin
(CF), chloramphenicol(CL), enrofloxacin(EN),
gentamicin(GM), kanamycin(KM), neomycin
(NE), streptomycin(ST), tetracycline(TE) %
1052 AH8-3tdch

2 o

P mirabilis2 Mdx YAME

FE2%Y E2% 1039 P mirabilisE 3
o2 tx3a LY S ol 3l JAA ArAdS
ZALg A= Table 37 2t} Tetracycline
o gl Eed dF EF WAL 71 319l
©1(100%), enrofloxacin® 673 (95.7%)7},
ampicilline] 3= 523(743%)7F 2z W
A€ BArh oloJA  chloramphenicol(62.9%),
cephalothin(58.696), streptomycin(5094), kanamy -
cin(47.2%), neomycin(35.8%), gentamicin
(15.7%), amikacin(2.9%)°l4 WS Bt o
2la ¥2¥ P mirabilist gentamicinoll th&

Table 3. Antimicrobial susceptiblility of 70 Proteus mirabilis isolated from domestic animals

.. . No of No of No of
Antimicrobial drugs susceptible (%) intermediate (%) resistant (%)
Ampicillin (AM) 16 (22.8) 2 (2.9) 52 (74.3)
Amikacin (AN) 58 (82.8) 10  (143) 2 (29)
Cephalothin (CF) 12 (17.1) 17 (243) 41 (58.6)
Chloramphenicol (CL) 5 (7.1) 21 (300 44 (62.9)
Enrofloxacin (EN) 0 0.0 3 4.3) 67 (95.7)
Gentamicin (GM) 59 (84.3) 0 0.0 11 (157
Kanamycin (KM) 26 (37.1) 11 (157 33 47.2)
Neomycin (NE) 26 (37.1) 19 (@27)1) %5 (35.8)
Streptomycin (ST) 27 (386) 8 114 R ) (50.0)
Tetracycline (TE) 0 0.0) 0 0.0) 70 (100.0)
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Table 4. Multiple drug resistance pattern of Proteus mirabillis(n=70) isolated from domestic animals

Resistance patterns No of resistat strains (%) sub-total (%)
AM-CF-CL-EN-GM-KM-NE-ST-TE 3 “43) 3 43
AM-AN-CL-EN-GM-KM-ST-TE 1 (14
AM-CF-CL-EN-GM-KM-ST-TE 1 (14
AM-CF-CL-EN-KM-NE-ST-TE 1 (14 3 43
AM-CL-EN-KM-NE-ST-TE 5 (7.3)
AM-CF-CL-EN-KM-NE-TE 3 43
AM-CF-CL-EN-GM-KM-TE 2 29
AM-CF-CL-EN-NE-ST-TE 1 (14
AM-CL-EN-GM-KM-ST-TE 1 Q4 12 (17.D)
AM-CL-EN-KM-NE-TE 4 (B.7)
CF-CL-EN-GM-KM-TE 2 29
CF-EN-KM-NE-ST-TE 2 (29
AM-AN-CF-EN-ST-TE 1 (14
AM-CF-CL-EN-ST-TE 1 (14
AM-CF-EN-KM-ST-TE 1 (149
AM-CL-EN-GM-KM-TE 1 (149
AM-CL-EN-KM-ST-TE 1 (14
AM-EN-KM-NE-ST-TE 1 (14
CL-EN-KM-NE-ST-TE 1 (14 15 (21.4)
AM-CF-CL-EN-TE 8 (11.6)

AM-CL-EN-ST-TE 3 43)
CF-CL-EN-ST-TE 2 (29
EN-KM-NE-ST-TE 2 (29
AM-CF-EM-ST-TE 1 (14
AM-CF-EN-NE-TE 1 (1.4
AM-CL-EN-KM-TE 1 149
AM-EN-GM-ST-TE 1 (14
CF-CL-EL-ST-TE 1 (14
CF-EN-KM-NE-TE 1 (149
CF-EN-NE-ST-TE 1 (14 22 (315)
AM-CF-EN-TE 4 (67D
AM-CL-EN-TE 3 43
AM-EN-ST-TE 1 14 8 (11.9)
AM-EN-TE 2 (29)
CF-EN-TE 2 (29
EN-ST-TE 1 14 5 (7.1
AM-TE 1 14
CF-TE 1 (14) 2 (29)

AN, amikacin; AM, ampicillin; CF, cephalothin, CL, chloramphenicol; EN, enrofloxacin;
GM, gentamicin; KM, kanamycin, NE, neomycin;, ST, streptomycin; TE, tetracycline
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