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Environmental Impact Assessments for Veterinary Medicinal Products
Yuuko S. ENDOH

National Veterinary Assay Laboratory, Ministry of Agriculture, Forestry and Fisheries,
1-15-1, Tokura, Kokubunji, Tokyo 185-8511, Japan

Recently, concerns for the toxicity of chemicals to life in environments are increasing. The manner in which the
hazards of chemicals are evaluated is changing rapidly. The view point from environmental toxicology is induced to
the evaluation of chemicals in Japan this year (2003).

Environmental impact assessments (EIAs) for veterinary medicinal products (VMPs) are now being developed by
the International Cooperation on Harmonization of Technical Requirements for Registration of VMPs (VICH)
Ecotoxicily/EIA Working Group (WG). The WG elected to develop harmonized guidance in two phases (Phase I and
Phase IT ). Phase I was completed and released for implementation by the VICH Steering Committee (SC) on June
15 2000. Phase I has been implemented officially in the EU, US and Australia. Phase I identifies VMPs that require
a more extensive investigation of their potential to have effects on non-target organisms in the environment. Phase I
includes decision trees for each of the major branches : (1) aquaculture, (2) intensively reared terrestrial animals and

(3) pasture animals, Following completion of Phase II, both guidance documents are expected to be implemented in

the EU, Japan, US, Australia/New Zealand and possibly Canada.
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Symposium : International Trend and Present Status in Japan for Use of
Feed Additive Antibiotics
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£2 I-—uvySTHHINS AGP LBEYT B AR

A A
Growth promoter Group Therapeutic antibiotics
Carbadox® Quinoxaline
Olaquindox® Quinoxaline
Avilamycin Oligosaccharid Everninomicin
Avoparcin® Glycopeptide Vancomycin
Bacitracin®® Polypeptide
Flavomycin Phosphoglycolipid
Monensin Lonophor
Salinomycin Lonophor
Spiramycin®® Macrolide Erythromycin
Tylosin® Macrolide Erythromycin
Virginiamycin®®  Streptogramin Synercid

a) Banned in the EU
b) Also used for therapy
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£3 195 FKOF Y —2itbi5704 95—
Wiz 4 % AGP O E & ER o R

Animal  Antibiotics  Consumption Occurrence of
Species agent in 1995 (kg)  resistance (%)
Tylosin 52,275 90
Bacitracin 6,000 3
Pigs  Avoparcin 2,500 29
Virginiamycin 1,500 47
Avilamycin 265 2
Avilamycin 1,400 69
Avoparcin 1,100 59
Broilers  Virginiamycin 1,090 43
Bacitracin 610 41
Spiramycin 507 54
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International Action to Combat the Acquisition of Antimicrobial Resistance
by using Antimicrobial Growth Promoter in Food-Producing Animals

Yutaka TAMURA
National Veterinary Assay Laboratory, 1-15-1, Tokura, Kokubunji, Tokyo 185-8511, Japan

Increased antimicrobial resistance in bacterial pathogens of humans, and the spread of resistance from the closed
environment of hospitals into open communities, are increasingly perceived as a threat to public health. Any use of
antimicrobial agents, whether humans or animals, can lead to bacterial resistance. Use of antimicrobial growth
promoters in food-producing animals is suspected to contribute significantly to this phenomenon in species of
bacteria that common to humans and animals. In response to this situation, the World Health Organization (WHO)
and the Food and Agriculture Organization (FAO) have formed an Ad hoc group of international experts to discuss
preventive measures against antimicrobial resistance. In this paper, the international activities of the WHO and FAO

on antimicrobial growth promoters are reviewed.
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Impact of Antimicrobial Feed Additive ban in EU
Kazuo FUKUMOTO
Elanco Animal Health Division, Eli Lilly Japan Co. Ltd.r, 7-1-5 Isogami-dori, Chuo-ku, Kobe, Japan 651-0086

The antimicrobial feed additive (feed additive) use in animal production has been an issue in Europe after the Swan
report in 1969. Swedish government decided the ban of feed additive use in 1986, and after this event, avoparcin ban
ignited the issue again and four substances the same as or similar to human drug were suspended, and finally, at the
end of last year, EU Agricultural Committee decided the termination of the category for antimicorbial growth
promotant. However, since these decisions were not based on through science nor with the discussion of the benefit
and risks of feed additive use,these easy decision lead to many negative impacts on animal productions. Various
unfavorable events such as increase of the therapeutic antibiotic use and the many problems in animal health and
animal welfare have been reported from the feld.

This paper will introduce the move in Europe toward the ban of feed additives and the problems occurred in

relation with the feed additive ban, with the example of Sweden or Denmark cases.
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Roles and Issues on Antimicrobial Feed Additives in Japan

Chisato YONEMOCHI

Japan Scientific Feed Association 6-16, Sinkawa 2, Chuo-ku, Tokyo, 104-0033, Japan

Although there are limited reporis scientifically on the relationship of cause and effect between antimicrobials use
and resistant organisms, antimicrobial use has been decreasing in the world. In Japan, 23 antibiotics and 6 synthesized
antimicrobials are legally permitted as feed additives. Practically the amount of antimicrobials decreased from the peak
(400 ton/year) in 1986 to 160ton/year in 2002 and that of synthesized antibiological substances decreased from 251
ton/year in 1992 to 58 ton/year in 2001, respectively. The mechanism of antimicrobials is not completely clear, but
their effects are quite significant, For example, by adding antimicrobials in feeds in 30 experimental trials for piglets,
the average growth rate and feed conversion ratio (FCR) were improved by 15 and 4%. Also in 25 experimental trials for
broilers, they were improved 3 and 4%, respectively. Approximate 12 thousand ton of feed for piglets and 7 thousand
ton of feed for hroilers are estimated to be spared annually by improving FCR. The amount of excreta are also reduced.
If the use of antimicrobial feed additives would he banned, the marketing age of pigs and broilers would be longer, the
amount of excreta would increase, and the rate of disease outhreak would increase. By these negative impacts, the
economical loss would be calculated to 42 billions yen for pigs and 26 billions yen for broilers. From these calculations,
it is expected that the use of antimicrobial feed additives should be scientifically used for the best advantage,
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1) FDA/CVM: Draft guidance for industry; Evaluation
of the human health impact of the microbial effects
of antimicrobial new animal drugs intended for use
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cvm/fda/tocs/ final 12, html (1998)

FDA/CVM: Guidance for industry: Evaluating the
safely of antimicrobial new animal drugs with
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regard to their microbiological effects on bacteria
of human health concern.
http://www. fda. gov/cvm/dguidance/dguide 152
3) FDA/CVM: Risk assessment on the human impact of
fluorequinolone resistant Campylobacter associated
with the consumption of chicken.
http://www. fda. gov/cvm/fda/mappgs/ra/ risk.
html (1999)
4) FDA/CVM: Enrofloxacin for poultry; Oppor tunity
for hearing[Docket No. 00N-1571]. Federal Register
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Thinking of Risk Assessment Concerning Impact of Antimicrobial Animal
Drugs on Human Health in USA

Satoshi OHSHIMA

Japan Veterinary Pharmaceutical Association, 4-6-10, Nihonbashi-honcho, Chuo-ku, Tokyo 103-0023, Japan

Center for veterinary medicine, US food and drug administration (FDA/CVM) provided the guidance for industry
(#152) on September 2002 in which current thinking on a recommended approach for assessing the safety of
antimicrobial new animal drugs with regard to their microbiological effects on bacteria of human health concern. The
document include a methodology of qualitative antimicrobial resistance risk assessment that is made up of assessments
of release, exposure and consequence of resistant bacteria, and overall risk estimate. Risk management steps associated
with the approval of antimicrobial new animal drugs in food-producing animals will be based on the level of concern as
estimated by the risk assessment and classified to prescription, veterinary feed directive or over the counter drugs.

FDA/CVM proposed to withdraw approval of the new animal drug aﬁﬁﬁcaﬁon of the enrofloxacin in poultry based on
CVM's risk assessment that the use of the drug in poultry causes the fluoroquinolone-resitant Campylobacter which is
a cause of fluoroquinolone-resistant human campylobacteriosis. Bayer, Animal Health Institute, American Veterinary
Medical Association, European Agency for the Evaluation of Medicinal Products etc. submitted their opinions to the

proposal to FDA/CVM respectively, and are waiting decision of FDA's administrative law judge.
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G, ek LU — 4 7 AOEENERIERX T\ B [FIERY 4 B e MR e O A Thic

NTWa, ZOW, HEEIFRERITRP T — <4 7 FEL TRy, B, EEMICERSA TS
VADHORERN EFHLE LT MIC BlEEH EER S O MIC IEE: & L ORERER M A
ho, XEXxhP@mTABIh TS, BUE, IEWERES (NCCLS) »#lE LA (3) d

HAZZCOHRETIE, ThAFIMEDOHA F 3 0, LA AREREERNICAREMERENR LT
4 SRV L T F 4 A 2 IREE, TRREREDS 5 AHELE-HLTWAZELS, AEICXH
WIHEKFRAREAER XN, SEHAED TE & Nz MIC X R 2o A1 £ 3
MIC BHlEEhTwa, Lo L, BIRTEZh ZERTELZES D THL, FiEEE & Al
FROFETE LN MIC D H I A D T FAMIE O MIC 2l — L~ L THBRET 5 Z &
HiETdh 5 Z &2 6 FHENEFEOH {LARD AHEEE T 5, ‘

6N T3, 2000 I EFENEFHRE (OIE) & FITH5M, oLk sEFES#EEREL
HAEMFHEHEMEEE S4B L, BRI OB T, S RPURAIITZE S MIC MIE (b 75
LERALD 7= ORAE OB & AR 5 Ha#s 1, EFR 2 BEAIRRSZ AR HE O
HAFEIAY () #RLE (). ZOHAF A A 5 % B RANE MIC RIlE iz
74 v Tid, MIC ZXgE Rt - BEEH I E L, o ASEmRMEO MIC WIlE ik
TFHRICE2HEEO» 2 EREE LTRL, £ tEETN TS, WETHFENIC NCCLS %

M IZ 0L AR L, EEERICHAIL 7 (3) IHEHLL 222 D TH ST ka6, EFEMIC
MIC HIZEORENEIE SN TS, FFIFANGNE DL E-TWS, &%, @

—F, A E OB R O MIC HlE ki msEME O MIC HIEIZEE LTk, Aol L
2T, 1997 43 A H ARIL SRR 2 ek FHETHELTEL Z a2 BEVLEN,

(1981) (ZUEHL L 7= R A TR A B A E Ak, OEDHA4 F 34 v (B)(1) T,
Bl ok e LChlE S hTns (2), L MIC I B DR 3 & OMH M4 O BE 1 % Bk 3
L, KEIERAEROFBRRANOIE,», $EF 100N ERAL T 0y 5 AR T AT &

BREICEBOTEETEBER TV A HEEEL BREME XD, ZHUTZEP - B A2RHEE

47
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MOLF, HEETS -0l CEE R EE

TH2ED0, BREMTIETZ DA EREEE

FRETHDZLNESMOBEIZEDENI L L

L, Rk s L/,

1) White DG et al,: Rev. Sci. Tech. Off. Int.
Epiz., 20 (3), 849-858 (2000)

2) ByRPIERIRZE 2 MIC #li ESET B R S
BHMEAITZES, 18, pd0-41 (1997)
3) National Committee for Clinical Laboratory

Standards, NCCLS document M31-A2, 22(6)
(2002)
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By R EEI W T 2 HE W E O/ EBIERE (MIC) HIEk
(BB 2 2003 4F S0 ER)

5%, BYIHsRME OETEDE (MEYES
LA HIERD) (o AL, TZITRL
1 ER TR S L  SMEREATE (@)
FHPUBEAIRT 282 2003 BT HEHER) 12 K 0l
THZLAEHSETS, TOHFBIFEINELT, K
EEER SR E S (NCCLS) =& b 28 x
7z AR AR EE (2002) (1) VSHEHL L 7= 585 T
5B, RITOEWAIRHTIESEE (2) 1
k% MICHFE X, B HFEAINTZEZE 2003 o
IR T & B R & LY 5 H DS T ER
LiaWnZEenEE Ly,

Lk, ZhE CICEHPRARTIA S A RS L
IR SRR RS (Actinobacillus pleuropnewmoniae,
Pasteurella multocida, Mycoplasma hyopnewmoniae) , 4
W e IR R (Pasteurella multocida, Mannheimia
haemolytica, Mycoplasma spp.) , ¥& - =T FimAER A
& (Escherichia coli) , 3B FARRE O HEH| %52
MEikBRY: (3, 4, 5,6,7,8,9 EvA4277
A v ORI VAL AR E RIS 5.

% < OMRHEFIC L 2 0E MIC DIF,
D7=HIZIEMIC DFFEEH A CTHEE &
5, SHROBETIZY 20, NCCLS & RO E
EEHHEFKAsNERESEz AN E L TUEE
L, #N6OFEMKICDWTIE, NCCLS 2 L
TWAHEH|O MIC OFEFE OREFHRAE) %
ZOFEEHM L, 6512, NCCLSHHUEL T
WaAWEA, FRIZOWTY, BfKEAEMIE
R Z OMCEE E W Ailii T — & IZFD
EFEL Y ENARETHERAME (2518 %
ZEER 1 BLU 2 IZHWL 20T, FHNBZ M
ABOFEBICREL T, BETHORE L IN
W, ks, SHPREEHEEETH 5, Bl
TIEE DR ERPERBHESARETHLILNES
BOBCEIZEED NI L L, FkoREL L
T

ZEER I L LT, BEDAETERE LT
B HEIMYEE = 4% 1 2 (Japanese Veterinary
Antimicrobial Resistance Monitoring System: JVARM)
(10) THF L& > T3 ERL L UCRHEETL
72DT, Hbd TEARZHHRBMOBEIZS N
W,

1. BRERERE

(1) —MHE (32—F—b> b B35
T, FEMNEHGTHEET SHE)

LI o H A ofiid, REERREREER
B2 (NCCLS) 12 & 0 #2018 & h 7 e i) s Bk
(1) c¥efls 3,

7. {EEAIR

(7)) REEMHERT: 32— —-k¥ Y
FER IS (RS S S8 NE T £ RS
%.)

) B P SFy s Te— R (#
EE e SIS A R 5.)

(v) HEAFROFRAM | WRAREA X7
FZ1IZRL 72 01M V) v EBIEAEETE (pl6.0
¥ 7= 11 pH8.0)

1. SEFI O
(7) FEHDAF
HHEERE L ZORSHEAFLT

a4 2, &k, SPEADOHERIZONT
B EA YIRS R ATT Tl L T
W5 LD E H 5O THIREN 2,

) SRl (EHERER) ORTFE

HEANL, WEHIED 2= BIZ T v r — 4 —

IZAR—20C PITCHREST 5, HICER
LT, BBILRLTHLHETS, T
MOEDEH20T, HEIZENITE
BB TOEETTITI.
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R GRERIEAI OV G B U X ARG

# s & s T

NIV Y RANE

) AMPC TR -1V
TYEY) Y ABPC A -2 AE 1Y
N v PC # ZEEK
Tz ARPAEE

Rl VR CEZ R i1 FEK
LITFEF TN CTF AR ZHAK
L A= SN CXM A -1 AEK
T3P ay FREEWE

P APM K FHEK
FA v Y DM-A K #H
YeFoZbLr7 w4y DSM FERIAK FEEEK
Fugw4 vy GM A K
b O KM #E K AR
ARG F )24 LY SPC FE K W
vouzA FRIEWE

) § = S A EM 95% T4 ) — )L =
Tatv v M 95%T. & ) — N AEEK
FHYTL Y KT 95%T.5 7 — )L FEHK
A¥Iv4 vy SP 95% T % J— )L K
Z4oiy s 95% T4 ) — )L FEEA
Vryaw4 vy REmyg

NVvavw4 vy LCM K K
NTFFRIESE

Y AF CL ZEHEK FEEIK
Iy ANTHAF NHT DAFNFNLATIF ZHEK
SNyavf iy VCM ZERIK FEEIK
NV mFw Al vy VGM BRO A H I — L FERA K
R L —F LRI NE

F) S vy SLM A=) TR
T hIAA o) v RS

AFLTF I oYY 0TC A ED 01N HCl +-7E8 7k AR
FOMOBAENE

TEIw4 vy AVM Ty FEHAK
AV N B BC K FEK
Eayef v BCM FEEK ) ZEK
78 = P e CP 95% TR /) — ) HHEK
T7u vy EEM AR =) ZER
JoOLT =) FF 95%T. 5% 7 — )L M

KRBT LY FOM  #®Ak A
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P NB FERE K AR
F /0 v REMINEE

Tyu7aFHyy ERFX FELY 2R ; FEEEK

TgFHYy MLX TR £ SN

+ Yy A NA TR B AHAK

AV Vi 0A  TE® 2R K

A7uaFH v OFLX R = AR
HI7 7 Al

ANT P A LFLY SDMX TRV B K

INTrEIAPFLY SMMX TR 2l K
Z O AR RS

TAFY FMQ T 218 AEK

T3FV oA ODX TAFLAENLLTIF K

FFyIr=ad—) TP 95% L& J — ) ZEEAR

FUA BT AL TMP 1/10 & 0.05 N HCL 478K TEAVIERE K

1) 01 M U VRIEHEGER (pH6.0) ORENE
D UEETAKEAR ) Y A (KHPO) 7.0z, V) YEE—KET F U v 4 (NaHPO, - 12H,0) 6.0g 127 A

750mL A DA, 15 B EFEWEL TEAT, BEASHIUL, INNaOH /-3 YE4E R WTpH # 59 — 6.1
ICEABL L 2, ISR INA T 1,000mL &5 5,

2) 01 M ) rERIGHETEE (pHS.0) DFA%E
(W) vEE—AkZEHV T L (1673g) /) vERAKEHN DA (0523 g)
(U vEE—AKEHY L (WA (132g) VU VBEZAEHA) YL (091g)
MEFARZQOMAIZLES, WTFhd EifdRE 20, AFEAN750mL 2N TE» L, SEXHHE, V¥
BT pH % 79 — 81 I1ZH#IE L /=%, TICEFAZINZAT1,000mL & T 5,

3) EEAL2ERAMAZM, INNaOH #/EBT5FTHM L, BEKTAZT 9795,

4) BOGERAK 1/2B5B%INA %, 25N NaOH 253 A2E TR L, BEKTAZT v 745,

() FERID R DEEETERT 5, WIRICBESEEOR
AVEMOMFNIFRL & LT, 2 UREARY I FaostEc k0 EE T 5,
KERCTEMRT 5. 72220, KICARENR VR (mL)=%H# O (mg/mg)
W LEFE OIS OWTIE, BEIZGET XFER (mg) < EEOMEE (mg/mL)
I =R b ) T AR E D 7. MIC #I#E#E D KR
MARWT, TXA20PRICIEM LR, (1) EHIOFHR
WEFREA TR L CERFER BT 5, F20O(MICHIRLAEFEHEEEILED,
HFE LB, 5,120 mg /mL % 7213 mg 5,120mg/mL % HAIFM & U 7= 2 (G B
(JUfi) / mL OREE RS B,
B AEOEHEWIZAT A, KVLF ) gHOFREREOM
Ly, #) 7oL yELIFER) AFL Y (1) FERERZIRLED 72 8 O 754
BOWE /S T LIZART, —70C BIF v A4 —FR
OBFFEERMET, 196 r ABIZRFTHR TS 5,120 mg/mL ----- Al
3, 2EL, —EBMLELOE, 2TF 1,280 mg/mL -+ B AW 1 A-HERA 3K
DHD S BIZHEA L& uds 550, 160 mg/mL - Cifi B 1H+AEAKTE
() SR O B 20 mg/mL - Dk CHE 1 E+HEATH

BEASEA £ R, & 1IHIR L 2o RE 2.5 mg/mL - EW DM 1AHREATH
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LRI D H

B iz HE HAE K R R %‘)E;@o‘) 110 ffi=d17 3 Jogs
pg/mL mL mL pg/mL i (ug/mL)

1 5120 (A &) — = 5,120 512 9

2 5120 (A&) 1.0 1.0 2,560 256 8
,,,,, S .. 5120 (A@) 10 30 1280 N - .
4 120 BW 0 10 T 640 64 6

5 1,280 (B %) 1.0 3.0 320 32 5
,,,,,, 6 . 1280 B#) 10 70 60 164

7 60 (Cm® 10 I 80 8 3

8 160 (C ) 1.0 3.0 40 4 2
. S o (Cw) 10 70 A e 1
10 20 O® 10 o 10 1 0

11 20 (D) 1.0 3.0 5 0.5 —1
A2 20 D) o & 02 T2z
T 25 B 10 1o 7 1.5 0.125 —3

* L ABPC D543 0.1M V) > BRIESETNE , pH6.0 &3,

(2)  TREHAFIED 728 D FHH

VA =TGR
1,280 mg/mL -+ A
160 mg/mL -+ Bt ATR1BE+ESIKTE
20 mg/ml, -+ Citi Bik15F+EYKTE
2.5 mg/mL -+ D CHl1IHFTHERKRTE
e oD VTG
pyp Hen HHR +CAMHB* SR -
rg/mL mL mL pg/mL
1 1,280 (A %) 2.0 18.0 128 7
2 1,280 (A ¥%) 1.0 19.0 64 6
3 1280 AWR) 05 195 % 5
4 10 B® 20 18.0 16 4
5 160 (B i) 1.0 19.0 8 3
S 160 B#) 05 LI L
""" 720 (Cw 20 10 TN
8 20 (C i) 1.0 19.0 1 0
0 20 Cw 05 195 .05 1
____ 0 250w 20 1o T e T,
11 2.5 (D i) 1.0 19.0 0.12 —3
12 2.5 (D &) 0.5 19.5 0.06 —4

*CAMHB : B54 A4 Y33 1 -5 — v v | viikeH,
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FF (3L LOFERETDEY) 21F
i3,
(f)  SEF A R VB E RS H O B
Ia—F -k b VEREEER, W

LT 48 — 50°C IZfR 4 5. giE TR
Lt%mwﬁ%ﬁﬁlu%m9®wA(ﬁ
BEI0mm D ¥ v — L A A G51013F%
ﬁM&d&LMﬂ&&)T+ﬁdmn
BAWEA L v— LIZBELERIC .’flﬁé-ﬁ'
5, RS A EREMORE X1Z, # 4mm
IZLAFRE A6 kv, RIS, SERIER
IO PR & TRk d 5, FiRCREME &1
FERIEE, EHEBIC, 430 9/ .500
BATTERERMm AR S, REITKREA
Fotunkn & MR+ 5,
(%7) et TR oD 3R

FER AR H TR RS2 U 7 R D
3—53u=—DkME A& H Thh, 1§
BRI EAE L, 35°C ThIER, #H1—
2 X 10°CFU/mL (McFarland f%2#£7% No. 0.5
ICHEY) AL ICREANET S, £
HMICESE Imm O SR/ Y~ (054L/
spot) ZfEFIT 2IEAICIE, HRETFIL
O F FEEAREE 75, 7742 LERRHIC
B 3mm OEBEHE Y v (2uL/spot) # fi
H3 2141k, X512 105HRL T#E
HHAERE 5, ki, RERFRELZER
&, LR S0 ISR L 2 il
5wy,
(= BEEHETEO RO BERE
RIECHB L - BEHERE, 370
Trva—klickh, Thi2EHER
RS LS EHBEPRICE»ICAKR Y b
T3, HEOIEF TRV ETFRAE
BL, ROTEAZLIZREKRE O
Ala gt PS> bR EMBL, X
BICEBEORICERL TV, HE
D|ABBNZ L L ELPD DD, B
% LR e BRI PR ISR
5, FINKRBOREH N, ¥y —
LERIGL, 35°C T16— 20 GRS L
HlEET 9.

N TV FEA Y FOBE

JHI & LT, BREEOFERSEEMT
DB NGEEICIEE - Ao R/NR
EirIyFRA v EHEL, TOHEZ
/N EGEHIE R E (Minimum Inhibitory
Concentration: MIC) &35,

H—Oao=——OREF - EEMERTE
TR L, BEHIEEA2ET,

) FEEEE

MBS VAR D FEE & IEHEE % fER
3 %5 H 8T, Staphylococcus aureus ATCC
29213 (JCM 2874) , Enterococcus faecalis
ATCC 29212 (JCM 7783), Escherichia coli
ATCC 25922 (JCM 5491) ¥5 KU Pseudomonas
aeruginosa ATCC 27853 (JCM 6119) #HHKE
B P R Bk 12 ¥, NCCLS AHm LTy
5B BRI 2 A Z L D MIC DF§EE
EERAE (MICHIB) #&R3IR L7,
Zo¥, NCCLS 23#RE L T WEEAIZ D
WTIE, TRUICARTNCCLS #4 F 74 ¥
LR E ATV B ZORENEE L ICH
U, AT &R R IR TYE & AR
MR AmEITRE LA E b kv, B
CHMEBEEEHOFHRIIOVWTE,
NCCLS #4 F 94 v EBRE v, i
ITENZATETIE, NCCLS AHEL T
WEHIZDOWT S, BIKEAESWEES
ﬁﬁﬁ?%%éht?ﬁ&%r%ﬁ%gﬁ

RICRE L - R EEIRRE (251E) %
;”\’%Q:H 1IZ/R L7,

a. NCCLS Of5 & & HRAEREIZ B

LIAKRNE AT

3Ry bDIa—-F—-k Vb VERE
&, BEBORERIRY T _LRRORE
JE TR IC D W T E L 7= <
g 7EORER TR & Ml liiRIc & D
%, NCCLS/NEBER—ED L —
R - TR B RIFR R & 3% E?%

- BRI IR R E 9 A MIC i i,

B &b BBiEER S0 Z &ﬂ
2E Ly,

- FERE S FIBR RUE L 3 G I T ORRE A



54 THIE =M 25(2003)

F3 NCCLS Wi 2 AN I B MIC (pg/mL) DRSS TIFRS
(1) — R oD N A B PR A

S
— ABPC CEZ CTIF APM GM KM EM TS VCM CP NA  ERFX TMP
S aureus ATCC29213 052 0251 0.251 28 0121 14 0251 052 28 - 003012 14 054
I faecalis  ATCC29212 052 - - - 416 1664 14 14 416 - 0121 =1 054
E coli ATCC25922 28 14 0251 216 0251 14 - - 28 14 0.0080.03 052 >32
I aeruginosa  ATCC27853 - - 1664 2-16 052 - - - - - 14 >64 >32

(2)  Campylobacter spp. OFEEE SR FE
A

- EM GM NA  CPFX DOXY TC
TR T PR
Cjeuni  ATCC33560 18 054 832 0121 052 1-4

(8) FEMARIGLIC K B Actinobacillus plewropnewmoniae ¥ X 08 Haemophilus sommnus O K5 S IR S04

HA TMP-SMX
P CTF ERFX ~ FF GM PCG TC TML TMS
RS % (1/19)
A. plewropneumoniae ATCC27090  0.004-0.015 0.0150.06 0.25-1 832 0121 0252 832 432 0.0150.06
H somnus ATCC700025 0.00050.004 0.0150.06 0.120.5 832 0.0150.06 0121 - 216 0.03-0.125

TINS5 TR TEAIR R 2 RBH 5 ORI WE - ARIBANETES £ 21,

Y L, ERICR4BNORE (7) REEMRIEHRE : #3310 — PR
BREL L6855, Hi (ARSI -5 — b v P v ETE
b . FEEEAE B R A F 1k M),
BEALZAWTZEAT JCM kB E) & X () MIC YD 2= 8 DB & & I
UATCC DFHTE |, bR~ 4 2% i k% B 1 35C, 5—7%C0:, 20— 24 K5
HA5T2Z 3B TS, fEn &) FEEEH  BEFERAMEOREIC DN
T, BAIRZHABRE LT 38541 TI5%, Bal+aze+3,
H o T, SHEERIZHALEITZRRT & % 1 1. Campylobacter spp.
i ATCC (EWRIEEAMLET) »oE (7)  RE&ZZVERIE FIHEHE - 5% 08412 F B
%, WEEEMEREBA X I, MERIMEARMLZI 2 —F—e v b vE
c. FEEMHERORLAT KEM REBZICREE»HaE+
AR B B 22 Hl b T — 60°C %.)
LR & 2= 3 st e ike o+ 5., % ) EEERK: I 2—F -V b ik
TFERRIZ RS T 2 mEk g L i (REEHICIEER AT 5,), WK
FRIERY 5, RFERAR & 7= 13 At
(2) 4SHIE (BHRERERGEEDE LT 5HE) (V) FEAIE&HRBAZEHIE Ao sl
DTFomEERSE, 1. #RFRERE (1) C3a—Y—by b VEREARE, WE
— RN O FABRL I M L TR 5 2 b b LT 48 —50°C IZfr¥d %, ERRIC 5%
5, DOEVE TR 2R/ L, sz
7. Actinobacillus pleuropneumoniae s 30 Haemophilus WEFHRRIE & 45, LIFEOREE T

SOMNUS HE & FRRIZITS .
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(=) T AR O TR 5% IR HRAE R TR
M3 a—9—kr b RS T37
°C A8 WE[E & 7213 42°C 24 e R, PTSRCT
(10% COz, 5% 0, 85% N,) TlE#E L/
WRE#HEO IO %32 —F—L Y}
VIR, FEEAKE AR
E#HZEEES, TORMEINLI—4X
10°CFU/mL (McFarland 47 No. 0.5 IZ
FHY) &A5 X5 ICRERETS. LRO
B I — AR & R AT D .

o) EREARFEEOERAOEME | —AHE O
SERR A O BRI R L TR L 72 %, 35
— 37°C MIFS T (10%CO., 5%0:, 85%
N.) CHEL, ¥IEET I,

(7)) FEEEASER © BERHRAZ MEABL ORI & O
TEME A FEMR S 2 BRYT, Campylobacter jejuni
ATCC 33560 (AREMOILAERR) = REE
EHAEKICED, NCCLS BER L T35
BHMRIZH T 3 8H| T & o MIC DFEEH
PHRR SRS A % 3 1R L e,

- FRE SR I A PR
R RO E AN O BRIV, DUTF O

HHESME 1. BREWETGE, (1) —RlE

DFREREICHEILL CTEMiTA I L T3, &

5, RBEEMRREOREIIOVTIESRE,

BT aZLld50, BEEN 2 ICHEN

IZRRE LSS EIRAE (BEE) &AL

o

() Aeromonas hydrophila
a. PREAFERRANDO -DOERREL S
UNZIERY : 25°C, 24 BFRY
b. MIC HIE D 7= D EEEEE & 6 N
AT C 25°C, 24 IFRE

4)  Aeromonas salmonicida
a. PRERIERRAEOZOOEERELS
ONCIERS @ 20°C, 24 1Ep[E]

b. MIC ¥IED 7= % O BEERE & 6 OIS
SR 20°C, 24 BERE

()  FEERY Aeromonas salmonicida
a . BRI /= 8 O REFEE 5 5
RIZHRE © 25°C, 24 B
b. MICH|ED 7= D REFIRBE & 65 N

55

BER  25°C, 24 M
() Edwardsiella tarda

a. HHEAREHNO - OEEEE RS
THZIR 25 — 30°C, 24 FRfH

b. MICHI'ED 7= OREEE L 6 VIS
IERS 25 — 30°C, 24 KERE

() Flavobacterium colwmnare (syn. Chondrococeus
colummaris)

a. RSZPENE P 5SH © Cytophaga XK
Hi (0.05% (w/v) tryptone, 0.05% (w/v)
yeast extract, 0.05% (w/v) sodium acetate,
0.02% (w/v) beef extract, 1.0% (w/v)
agar, pH7.2 — 74, WHE AL 121C,
15 41)

b . 3% 5f F #% # . Cytophaga ¢ 14 55 Hi

(Cytophaga R A & R E R 7E
Kih)

c. BRSO 2D ORERE L &
VN ¢ 20 — 25°C, 48 I

d. MICYIED 7= 8 D REFIME 7 5 I
BERE 20 — 25°C, 48 A

(#) Flavobacterium psychrophilum (syn. Cyfophaga
psychrophila)

a. BeSMEHIE R | Cytophaga FER 1S
% U< IXTYEZERH (04% (w/v)
tryptone, 0.04% (w/v) yeast extract, 0.05%
(w/v) MgSO0,-7H:0, 0.05% (w/v) CaCly
2H:0, 1.0% (w/v) agar, pH 7.2, & 1§ 77
$ki121°C, 154)

b. MFEFE#EM © Cytophaga MEAHSHL L
<14 TYE fefd sy (TYE ZRE A 5
EX w7k

c. FHEEREAEO-HOBEERELRS
TRICIER ¢ 15 — 20°C, 96 HFlE]

d. MIC ¥IE D 7= O3EEE & 6 TS
KR C 15 — 20°C, 96 IRFfH]

(¥ Flavobacterium branchiophilum

a . REZPESE FESHD | Cytophaga FERHE
H

b. HEHEFHIEHL © Cytophaga TRMAEI

c. HREAREGHANO -OORERELS
UNCHER @ 15 — 20°C, 96 KFfE]
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d. MICH|ED 7= 8 D SRR 4 5 Oz
FA] © 15 — 20°C, 96 HERE
(#)  Lactococcus garvieae
a. EEAHERFANO-DOEEEEL S
CNIZHFR @ 25°C, 24 HERS
b. MICHIED 7= 8 D KERIBRE & 6 Uz
WERE] 0 25°C, 24 WHRI
(7)  Mycobacterium sp.
a. B& %W A B H Middlebrook
ADH enrichment ¥/l Middlebrook 7H11
FAR B
b. ¥ 7 FH % b : Middlebrook ADH
enrichment 7 1 Middlebrook 7H11 ¥ {%
B b
c. EHAFERANO -OOEFEELS
CIZRER - 25°C, 144 1R
d. MIC YD 7= 8 O REFERE 1 5 U6
RER © 25°C, 144 HFR
(2 Nocardia serivlae
a. B % M M E B B H o Middlebrook
ADH enrichment &0 Middlebrook 7H11
FER B Hh
b. ¥ W JH % #: Middlebrook ADH
enrichment %1 Middlebrook 7H11 7 f&
Kb
c. HEHEAERFND-DOEEERL S
TRIZHER] @ 25°C, 96 KRS
d. MIC ¥ D7z O BEEIERE 7t & U0z
I @ 25°C, 96 WERT
(4)  Photobacterium damselae subsp. piscicida
(Pasteurella piscicida)
a. FRESZIENIE HIREHS | 2% NaCl — 3 2 —
77—t b IEREE
b. HESEFIREH © 2% NaCl —3 5 — 5 — b
¥ b R
c. HEFEHEEHNO -0 OREREEL S
UHZRERM @ 25 — 30°C, 24 — 48 I
d. MIC HIE D 72 8 D EEERE & 6 0
i 25 — 30°C, 24 — 48 K
(¢)  Pseudomonas spp. (P fluorescens, P putida,
F plecoglossicida, P anguilliseptica)
a. HEEHBERANO - ORBFEE LS

UNCRE © 25°C, 24 I

b. MIC HED 7= 8 O E 7 5 NS

KFf 1 25°C, 24 BER
(&) Renibacterium salmoninarum

a, REEEHE S 0 KDM-2 %6 K 15 Hb
(0.05% (w/v) yeast extract, 0.1% (w/v)
L-cystein-HCI, 1.0% (w/v) tryptone, 20%
(v/v)bovine serum, 1.5% (w/v) agar,
pH7.2, BRE /7 ¥ © 121°C,15 %)

b. EGE S | KDM-2 Wik

c. TEMERMEFARD - OIS % 6
CNCHERT @ 18°C, 24 IkfH

d., MIC ¥IE D 7= 8 DIEHIRIE & & ORI
WP © 18°C, 24 BEfH

(%) Streptococcus iniae

a. HEEAFETRHNO -0 0EEEE K 5
UMK © 25°C, 24 B

b. MIC 5D 7= ¥ D G 72 5 V2
EfE 1 25°C, 24 B

() Tenacibaculum maritimum (syn. Flexibacter
maritimus)

a. REZVERERREH  30%L Lok %
FIWTHESLL 7= Cytophaga $ERIZH & L
SHETCY ZREH (0.1% (w/v) tryptone,
0.1% (w/v) casamino acids, 0.02% (w/v)
yeast extract, 3.13% (w/v)NaCl, 0.07%
(w/v) KCI, 1.08% (w/v) MgCl,*6H,0,0.1%
(w/v)CaCl*2H.0, 1.0% (w/v) agar, pH
7.2, WEAE121°C, 154)

b . MEREFEE | 30% L EoiEkE HvT
fE4L L 7= Cytophaga W {2t & L < 1%
TCY Wtk (TCY R KA 5 R
R 7= 1)

c. HETEAETRHAED -0 OREEE L 5
CHZIFRT @ 20 — 25°C, 48 BER

d. MIC ¥ D 7= ¥ D REE R 7 6 Uz

. WFf 20 —25°C, 48 BERY
(%) Vibrio spp. (V. anguillarum, V. alginolyticus,

V. parahaemolyticus, V. damsela)

a. BEMERIE S 2% NaCl — 3 4 —
7=k EREEH

b. BFEFHRE D 2%NaCl— 32— 5 — b
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v b ViR

c. BEAERHEANO-DOEERE LG
THZERRE © 25°C, 24 1R

d. MICHIE®D =»DIEETERE & 5 U
BERA © 25°C, 24 W

2. WEREHRIRE

(1) —fE#E (2 2—F—k > b5 35C,
FRNEGTRE T 2HE)
PIFoEE A oML, NCCLS iz & 1 $2ig
Sz EHERERERTE (1) (2#l3 3,
7. HEAE
(7) RIS B4 A VI o -
5 -ty b vk (CAMHB) (G5 &
I EER AR T 5.)
Ca®™ : 20 — 25mg/L 5 & OF Mg® : 10 —
12.5mg/L IZ#1 X iR = RS 5,
Ca*b LU Mg pAFEBIRTHE WL
Ia—7—b Y rEERES (MHB) GR
EELSICER AW T 5.) 2 EH
T 3BAE, HBEAKTTERICR Y CaCl B
KU MgCLDEW Z FANfER L, A8
W (AvTav7408—) #, 4C IZ1#
HLTHL, IThHDWKHITMHBD 1LY
7= 1 CaCl: ¥4 ¥ 12 5mL, MgCL¥& & (&
2.5mL Z 7RI - A0 U C s il R A
e 435,
CaCL{&i : CaCl, - 2H,003.68g% 100mL
12T % (Ca** ; 10mg/m L)
MgCLEETE : MgCl, - 6H,0 D8.36g% 100mL
IZHEIF9 % (Mg™ 5 10mg/mL)
M) w4z — b EELEXNAEUT
DR~V A a7 L — |
() HWHFEROFRAN - 1. R,
(1)—fsig, 7. SEkdE, EAIERD
FFRAREFELC,
1. FEHlOFHE
AR OFH L 1. BRFWRE, (D)—&HM
W, 4. FEFORMEEFELC,
7. MIC Bl B0 EE
(7) & RS EE Rt REH D3R L
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F2oNzFlRL-FELEEICED,
1,280.¢/mL O 3 Al J7 % % 128,64,32,16,
8,4,2,1,0.5,0.25,0.12,0.06 ug/mL & 7 3
& 5 CAMHB THMR (3 #fi Ll Lo AHHIL
b)) L, FEAISH RS2 e AR
R a8l 3, Z ORSZERIE R AR
A4 L —brD1Y LBz
0.1+ 0.02 mL%Ed %,

REAZ PEIGE PR S R Y B SRR
5, &L, YAFALLZWESX4C H5
WIERAK P THRGFT 5,

(f) T FH B D

MHB T McFarland #Z # % @ No. 0.5 @
BEETHE, 23 VWEEXEREHO
PR EE & A\ T McFarland fZHE O
No. 05D EEICFHET S (1—2X10°
CFU/mL), W¥hoH4 4 CAMHB T 10
ERRL, BEEAEKE TS 1—2X 107

CFU/mL).
() A I D RSS2 MR 2 R AR A~ D
ferd

24707 — MIAELE01mL DK
ZHREEAEESEICEER R R Z
0.006mL (5.L) WH¥ 5%, #->T, &
TIOFEEIEHE 5 X 10)CFU 2k 5,

(@) kg

EEE%35°C T 16 — 20BFREE L, 1
B 5, &k, I ERER, 155
DI R &I/ 5.,

@ TV FRA Y bOYE

ERFHOEFSA R TORE & Wik
HTORE LN, WIRKICATHEEE
SIZIE & Iz B/ NEE & MIC &7 5,

7 fEEEH

HEEHIT1., ERPRERE, (1) —
MRAE, v, MICHIEEOIE, ) f&
EEHEELU,

(2) 45BHE(ERERERGZLELT IHE)
LIFo®EBEIMNE, 2. MEEEAERE, (1) —
W ORI WL L T3 22 LT 5,
7. Actinobacillus plewropneumoniae ¥ X U Hae-

mophilus somnus
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(7) REZMEEHEm L5720 FTEOR
& VEM BH (Veterinary Fastidious
Medium) ,

CAMHB 22 g
Beef extract 3g
Acid hydrolysis casein 17.5 g
Starch 1bg
Yeast extract 20g
FEEE I8 * 20 mL
Supplement C (Difco) 20 mL

* FIEME D fERlk

FHIMAK %300, HASER (Sism
—20C LS EZERETF) LR,
3,000 X g T20 RhELOL, FO_LES
NEMmEE LTERT 3,

o) EEAHEEOMR: —% (20— 248
H) BRLAEREH» SEENEL, B
® L7: CAMHB, A 53 09% &
#i7K % FIV > C McFarland f2#3% @ No. 0.5
ICERE L OBMEETRE T 5, Milke R
§ Actinobacillus plewropnewmoniae @ B g ¢
EEHFRENE LW 2 20 oEs
PETH S,

() ¥5% 135°C, 5— 7%CO0,, 20 — 24 F§R

() FEEETEEER  VEM BH &R L7
MEEEFHTEIC 1T 5 R E S M &k
A. plewropnenmoniae ATCC 27090 5 & F
Haemophilus somnus ATCC 700025 @ MIC
(1g/mL) OREFEEHRAMEE 3 ITRL
s

ZE

1) National Committee for Clinical Laboratory

Standards: Performances standards for anitimi-
crobial disk and dilution susceptibility tests for

]
~

3)

(=7
~—

(=]
~—

<o
~—

9)

10)

bacteria isolated from animals. Second edition,
Approved Standard. NCCLS document M31-A2,
22 (6) (2002)
B RTE RIS MIC RN EEB S (5B
WBE, WHAER, TG, SEEdE, =20m
1), EEsk O 123 % EH 0 RN E
IE¥REE (MIC) BlE:, B HE A2
#, 18, pd0-41 (1997)
BRI e SRR E R S, IR
arAEERE (Actinobacillus pleuropnewmoniae) D3
AR PERR B, B AR 2®, 18,
p51-52 (1997)
B HBE AR SRR R A EE S, HIT
Weas iR R & (Pastewrella mutocida) 0 3EFK|RZ
PEERBR L, B R R A 2SS, 18, p52
(1997)
B P A e SRR R BB 2, T
Wegm A IS R (Mycoplasma hyopnewmoniae) 3%
AlRESZ VERRERYE, B BLR AT S 23, 18,
p52-53 (1997)
BYIHBUE AT SRR B8 S, £
W 2% 05 R R B (Pasteurella mutocida, Pasteurella
haemolytica) DIEFIRZEAERE:, B AR
W=, 18, ps3 (1997)
B AP AN SRR EE S, 40T
WFREEE (4277 X)) OEFIBR2HE
Al R TE, B R PR AR 2 S8, 18, p53-54
(1997)
B USRI 5 S ERRAE MR BB 2, 1 -
FTHRHERE (E coli) OBHIRDIRERL,
WIRHEAIRZR 2%, 18, p54 (1997)
DYAREA VA SERT R EE S, 9,
15 SO IR T 00 SE R R 2 Ve R BR B, 8D FE B A
2R, 19, pd5 (1998)
W 2, SWENEEYE & E5HE, 5
AF4T, 47 (9), p219-226 (2001)
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ZEEM T NCCLSABUE L TO A WHEAIOFERTFRFAMILIC & 5 MIC (png/mL) OWEEERAME (S4H)

59

A
VR CXM DM DSM LCM CL BC NHT VGM SNM
S aureus ATCC29213 052 32-256 1-8 0252 64128 32-128 = 0.008 0251 052
E faecalis  ATCC29212 =64 =256 1664 832 =256 32128 =0.015 1-4 0.25-2
E. coli ATC(C25922 28 16-128 14 = 256 0.5-2 = 2b6 2 g
P aeruginosa  ATCC27853 =128 16128 4-32 = 256 0.5-2 = 256 - -
< OTC AVM BCM EFM OA OFLX ODX  SDMX
1S R T R
S. aureus ATCC29213 =1 0.52 =512 =128 0.252 =05 - -
E. faecalis ATCC29212 4-16 0.25-2 =512 =128 4-32 14 - = 256
E. coli ATCC25922 0.252 - 1664 =128 =025 =025 8.32 = 256
P aeruginosa  ATCC27853  2-16 - =512 =128 8-64 14 - =512
SEHN OGS 2B R AT SR SO ARAYE - SRhEFNEEE 2,
SE£EH 2 AMEAEEMNFEO MIC (xg/mL) OREEARTE (2%5(H)
(1) Lactococcus garvieae 0 MIC JI7E S5 BF
i ABPC DSM EM EREX FOM FF
FEEE B R Bk
S. aureus ATCC29213 =05 0.5-2 14 <0.125 <0.125 14 0.5-2
E. faecalis ATCC29212 0.25-1 0.52 16-64 0.52 =05 8-32 0.52
E. coli ATCC25922 2-4 1-4 4-16 <(0.125 2-8 2-8
P aeruginosa  ATCC27853 = 256 1642 2-8 832 =05 2-8 16-64
A. sabmonicida ATCC336568 = 0.125 0.25-1 2-8 1-4 <0.125 0.5-2 0.25-1
L. garvieae  ATCC49156  0.25-1 0.5-2 32-128 <0.125 0.25-1 64-256 0.52
L. garvieae ATCC49157 0.25-1 0.5-2 16-64 <0.125 0.25-1 8-32 0.5-2
=l FMQ GM KM LCM OTC SMMX TMP
TR F T
S aureus ATCC29213 0.25-1 =05 0.52 0.25-1 <0.125 8-32 =05
E. faecalis ATCC29212 832 832 16-64 4-16 14 >512 <0.125
E coli ATCC25922 =05 0.25-1 0.5-2 = 256 =05 128512 0.5-1
F aeruginosa  ATCC27853 2-8 0.25-1 >512 = 256 0.5-2 =512 64-256
A. salimonicida ATCC33658  <0.125 0.25-1 14 128-512 <0.125 = 256 0.25-1
L. garvieae ATCC49156 8-32 4-16 16-64 <0.125 <0.125 >512 4-16
L. garvieae ATCC49157 832 832 <0.125 <(0.125 >512 2-8
(2)  Photobacterium damselae subsp. piscicida 0> MIC I 55 E;
=54
e B ABPC BCM cp DSM ERFX FF FMQ
S. aureus ATCC29213 0.25-1 >512 14 832 <0.125 14 0.25-1
E. jaecalis ATCC29212 0.25-1 >512 14 32-128 0.25-1 14 16-64
E. coli ATCC25922 14 16-64 14 4-16 <0.125 2-8 =05
P aeruginosa  ATCC27853 >512 >512 64-256 832 0.5-2 64-256 832
A. salmonicida ATCC33658 <0.125 832 =05 4-16 <0.125 0.25-1 <0.125
P damselae  ATCCH1736  <0.125 0.25-1 832 <0.125 =05 <0.125
P damselae  ATCCI17911  <0.125 0.25-1 4-16 <0.125 =05 <0.125
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]
R FOM GM KM 0A OTC SMMX TMP
S aureus ATCC29213 2-8 2-8 416 0.251 =05 832 0.25-1
E. faecalis ATCC29212 1664 32-128 64-256 832 416 =512 <0.125
E. coli ATCC25922 1-4 1-4 416 <0.125 0.5-2 64-256 14
P aeruginosa  ATCC27853 4-16 2-8 >512 4-16 14 =512 64-256
A, salmonicide ATCC33658  0.5-2 0.5-2 2.8 <0.125 <05 128-512 1-4
P damselae  ATCC51736 14 416 8-32 <0125 <0.125 32-128 0.25-1
P damselae  ATCC17911  0.25-1 2-8 416 <0.125 <0.125 4-16 =05
%ﬁd@nﬁ%!i@jfr@ﬁﬁ?fﬂrﬁﬁumf%%ﬁiﬁﬁ%@@%mmiwﬁ BRI E I D A SHE,
BERM3 BENEHEESW BT E=2) v I OFEBA FHEA B L OEHE
5T
RIS % HILERT KIGH AN B— 28 |
WO G S
b e (AMPC) O O X O
7Sy (CEZ) O O X X
I7FF TN (CTF) O O % X
Vv Al BV (APM) O O X X
DA = B S N Pl i N R (DSM) O O O O
Vi A A (GM) O O O O
HFv4 Ly (KM) @) O X )
T ZRTA Y (EM) X X @] O
Jrvaw4 vy (LCM) X X X O
aY zFy (CL) @] O % X
S NS EALFR (NHT) * X X X O
Nyaw{ iy (VCM) x X X O
W=D =F24 LV (VGM) * X X X O
HIIw Ly (SNM) * X % X O
FFTTEIHA 2y (OTC) O O O O
TEIvA Ly (AVM) * X X X O
I by (BC) X X X O
a4 vy (BCM) O O X X
IS AT r=a—j (CP) O O O &)
B o ) R~ R (EFM) * X x X O
;)Y AR (NA) @) @) O X
ITvuzF4Ly (ERFX) O QO @) 5]
ANT7PAbEL Y (SDMX) O O O X
FATEFEV s R (ODX) * O @) Q X
PUSARTY A (TMP) O @) X X

* (SRR I B
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The importance of education, research and
surveillance as part of programs for measures for
antimicrobial-resistant bacteria has been pointed out.
The MIC determination method, which has been
widely used for various purposes, is a fundamental
technique for researches or surveillances of
antimicrobial-resistant bacteria. Currently, in many
countries including Japan, MIC of isolated strains
is determined by disk diffusion method, broth
dilution method or agar dilution method in
compliance with their own guidelines. However,
as it is extremely difficult to compare MIC
obtained in various methods each other in practice,
international standardization of techniques is
required. In 2000, International Office of Epizootics
(OIE) held the Panel Meeting of Experts of
Antimicrobial Resistance and presented the guideline
(plan) on standardization and harmonization of
examination methods for detection and quantification
In this guideline
(plan), MIC is presented as a reproducible

of antimicrobial resistance (1).
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Yutaka Tamura (National Veterinary Assay Laboratory, Ministry of Agriculture,

quantified measurement which is determined by the
quality-assured and -controlled method. In addition,
it is recommended that standardization of the MIC
determination method should be examined to
establish the internationally harmonized method in
the future.

On the other hand, as for the MIC determination
method for bacteria isolated from animals in
Japan, the agar dilution method was established as
the Standard Method of the Japanese Society of
Antimicrobials for Animals in March 1997 which
was complied with the Standard Method of the
Japanese Society of Chemotherapy (1981) (2).
However, since this method is different from
those used in other countries in various points, for
example, dilution series of the test antimicrobials,
the results obtained with this method are not
suifable for sharing with those obtained hy
international antimicrobial susceptibility tests, the
necessity of which has been argued nowadays.
Currently, the method established by National
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Committee for Clinical Laboratory Standards
(NCCLS) of the USA is internationally used as the
MIC determination method for bacteria isolated
from animals (3). As this method basically conforms
to the method for bacteria of human origin, the
MIC obtained with this method is not only good
enough for sharing with international results but it
is also possible to compare MIC of bacteria of
animal origin to that of human origin at the same
level.

In this recent international situation, the
Japanese Society of Antimicrobials for Animals set
up the Committee for Standardization of MIC
Determination Method and revised the MIC
determination method for bacteria isolated from
animals to such that is capable of sharing the
results of international antimicrobial susceptibility
tests. This includes the MIC determination method
for bacteria isolated from fishes. Since the revised
method basically conforms to NCCLS method (3),
it can be accepted internationally. It is recommended
hereafter that the method which complies with
this method should be used for determining MIC

of bacteria isolated from animals and fishes.

In addition, the OIE guideline (plan) (1)
recommends establishing the external quality
assurance program for verifying the accuracy of
MIC determination method as well as capability of
persons in charge. Though such program is an
extremely important factor for comparing and
sharing the results of domestic and foreign tests,
it shall not be included in this revision as methods
or implementing organizations have not been
decided yet. This should be discussed as a future
issue.

1) White DG et al., Rev. Sci. Tech. Off. Int. Epiz.,
20(3), 849-858 (2000)

2) Committee for Revision of MIC Determination
Method, the Japanese Society of Antimicrobials
for Animals, Proceedings of the Japanese
Society of Antimicrobials for Animals, 18, p40-
41 (1997)

3) National Committee for Clinical Laboratory
Standards, NCCLS document M31-A2, 22(6)
(2002)
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Hereafter, it is recommended that the susceptibility
of bacteria isolated from animals to antimicrobials
(antibiotics and synthetic antimicrobials) should
be determined by the agar dilution method or the
broth microdilution method described here (Revised
Standard Method of the Japanese Society of
Antimicrobials for Animals in 2003). This method,
in principle, complies with the Standard Method
(2002) (1) advocated by the National Committee
for Clinical Laboratory Standards (NCCLS) of the
USA. It is desirable that the current MIC
determination method by the Standard Method of
the Japanese Society of Antimicrobials for Animals
(2) should not be used except for the purpose of
comparing the results to those obtained with the
Revised Standard Method of the Japanese Society
of Antimicrobials for Animals in 2003.

In addition, the antimicrobial susceptibility test
methods for porcine respiratory disease pathogens
(Actinobacillus plewropnewmoniae, Pastewrella multocida,
Mycoplasima  hyopnewmoniae), bovine respiratory
disease pathogens (Pasteurella multocida, Mannheimia
haemolytica, Mycoplasma spp.), porcine and bovine
diarrhea pathogens (Escherichia coli) and bovine
mastitis pathogens reported by the Japanese
Society of Antimicrobials for Animals (3, 4, 5, 6, 7,
8, 9) shall be abolished except for antimicrobial
susceptibility test methods for mycoplasma.

Quality control of MIC determination method is
extremely important in order that many researchers
can share and compare the MIC values. In revising
the method this time, the same quality control

63

strains as in the NCCLS method are designated
For
these strains, the ranges of MIC of antimicrobials
defined by NCLLS (quality control limit) are
described as they are, Though external quality

for the purpose of internal quality control.

control is also important, it shall not be included
in this revision as methods or implementing
organizations have not been decided yet. This
should be discussed as a future issue.

1. Agar dilution method

(1) General bacteria (bacteria which grow in
Mueller-Hinton medium at 35C under
aerobic condition)

The techniques except for items below shall be
complied with the Standard Method (1) advocated
by NCCLS.

I. Reagents and materials
(i) Medium for
Mueller-Hinton agar medium (manufacturer

susceptibility ~determination:

shall be specified in reports or the like)

(ii) Growth medium: Tryptic soy broth (manufacturer
shall be specified in reports or the like),

(iii) Diluent for stock solution of antimicrobials:
sterilized distilled water or 0.1 M phosphate
buffer (pH 6.0 or pH 8.0) in Table 1.

II. Preparation of antimicrobials
(i) Acquisition of antimicrobials
Antimicrobial standards, reference powders
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Table 1. Solvents and diluents used for dissolution of test antimicrobials

Antimicrobial Abbreviation Solvent Diluent
Penicillin antibiotics
Amoxylin AMPC Buffer 1" Buffer 1"
Ampicillin ABPC Buffer 2 Buffer 1!
Penicillin PC Distilled water Distilled water
Cephem antibiotics
Cefazolin CEZ Buffer 1 Distilled water
Ceftioful CTF Distilled water Distilled water
Cefuroxime CXM Buffer 1 Distilled water
Aminoglycoside antibiotics
Apramycin APM Distilled water Distilled water
Destomycin DM-A Distilled water Distilled water
Dihydrostreptomycin DSM Distilled water Distilled water
Gentamycin GM Distilled water Distilled water
Kanamycin KM Distilled water Distilled water
Spectinomycin SPC Distilled water Distilled water
Macrolide antibiotics
Erythromycin EM 95% ethanol Distilled water
Josamycin M 95% ethanol Distilled water
Kitasamycin KT 95% ethanol Distilled water
Spiramycin SP 95% ethanol Distilled water
Tyrosine TS 95% ethanol Distilled water
Lincomycin antibiotics
Lincomycin LCM Distilled water Distilled water
Peptide antibiotics
Colistin CL Distilled water Distilled water
Nosiheptide NHT Dimethylformamide Distilled water
Vancomycin YCM Distilled water Distilled water
Virginiamyein VGM Small amount of methanol + Distilled water
Distilled water
Polyether antibiotics
Salinomycin SLM Methanol Distilled water
Tetracycline antibiotics
Oxytetracycline OTC Small amount of 0.1N HCI + Distilled water
Distilled water
Other antibiotics
Avilamycin AVM Acetone Distilled water
Bacitracin BC Distilled water Distilled water
Bicozamycin BCM Distilled water Distilled water
Chloramphenicol CP 95% ethanol Distilled water
Efrotomycin EFM Methanol Distilled water
Florfenicol FF 95% ethanol Distilled water
Fosfomycin FOM Distilled water Distilled water
Novobiocin NB Distilled water Distilled water
Quinolone antimicrobials ’
Enrofloxacin ERFX Refer to the note” below Distilled water
Miloxacin MILX Refer to the note” below Distilled water
Nalidixic acid NA Refer to the note” below Distilled water
Oxophosphoric acid 0A Refer to the note” below Distilled water
Ofloxacin OFLX Refer to the note” below Distilled water
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Sulfa drugs

Sulfadimethoxine SDMX Refer to the note” below Distilled water

Sulfamonomethoxine SMMX Refer to the note” below Distilled water

Other synthetic antimicrobials

Flumequin FMQ Refer to the note” below Distilled water

Olaquindox ODX Dimethylformamide Distilled water

Thiamphenicol TP 95% ethanol Distilled water

Trimethoprim T™MP 1/10 amount of 0.05 N HCI + Warm distilled water
Distilled water

1) Preparation method of 0.1 M phosphate buffer (pH 6.0)
About 750 mL of distilled water is added to 7.0 g of potassium dihydrogen phosphate (KH.PO,) and 6.0 g of sodium
hydrogen phosphate (Na.HPQ, + 12H,0). The solution is dissolved by boiling for more than one minute. If necessary,
pH is adjusted to 5.9-6.1 with 1N NaOH or phosphoric acid. Distilled water is further added to make 1000 mL solution.

2) Preparation method of 0.1 M phosphate buffer (pH 8.0)
(1) Potassium hydrogen phosphate (16.73 g) / potassium dihydrogen phosphate (0.523 g)
(2) Potassium hydrogen phosphate, anhydrate (13.2 g) / potassium dihydrogen phosphate (0.91 g)
(1) or (2) is used. In each case, the amount mentioned above is weighed, to which about 750 mL of distilled water
is added and dissolved. If necessary, pH is adjusted to 7.9-8.1 with phosphoric acid. Distilled water is further
added to make 1000 mL solution.

3) After 1/2 volume of distilled water is added, 1 N NaOH is dropped until the antimicrobial is dissolved. Then, the
solution is adjusted with distilled water.

4) After 1/2 volume of hot distilled water is added, 2.5 N NaOH is dropped until the antimicrobial is dissolved. Then,
the solution is adjusted with distilled water.

possible such as ethanol or sodium hydroxide
and diluted with sterilized distilled water to

or the equivalent shall be obtained and used for
tests. Some of antimicrobials exclusively for

animals may be distributed by the National
Veterinary Assay Laboratory of the Ministry of
Agriculture, Forestry and Fisheries. Please contact
the division in charge.
(ii) Storage condition of antimicrobials (standards
or reference powders)

To avoid moisture absorption, antimicrobials
shall be stored in a desiccator under -20°C. The
antimicrobials shall be brought to room temperature
and weighed before use. As some may be
hygroscopic, they should be weighed at relative
humidity under 45%.

(iii) Dissolution of antimicrobials

All water-soluble antimicrobials, as a rule,
shall be dissolved in sterilized distilled water
but antimicrobials which are insoluble in water
or hardly soluble in water, if necessary, shall be
dissolved in as small amount of solvent as

obtain the stock solutions of antimicrobials. The
stock solutions of antimicrobials are usually
prepared at 5,120 z g/mL or ;2 g (potency)/mL.
Most stock solutions can be stored in glass,
polyethylene, polypropylene or polystyrene sterile
vials under -70°C for about 6 months. However,
once thawed, it should be used within the day.
(iv) Concentration adjustment
After weighing the test antimicrobials, they
are dissolved in the solvents designated in Table
1. The volume of solvent required for dissolution is
calculated by the following formula.
Volume of solvent (mL) = Potency of antimicrobial
(2 g/mg) X Weight (mg) + Concentration
of stock solution ( z g/mL)

III. Determination of MIC

(i) Dilution of antimicrobials
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Table 2. Example of dilution method
(1) Dilution example for agar dilution method
Master dilution

5,120 . g/mL Solution A
1,280 pg/mL Solution B 1 volume of Solution A + 3 volumes of distilled water
160 p g/mL Solution C 1 volume of Solution B + 7 volumes of distilled water
20 pg/mL Solution D 1 volume of Solution C -+ 7 volumes of distilled water
2.5 pg/mL Solution E 1 volume of Solution D + 7 volumes of distilled water

Solution of antimicrobials

Stage Concentration of Volume of Added Intermediate  Final concentration  log:
master dilution master distilled concentration in agar at 1: 10
(pg/mlL) dilution water® (mL) (xg/mL) dilution
(mL) (peg/mL)

1 5120 (Solution A) - - 5,120 512 9

2 5120 (Solution A) 1.0 1.0 2,560 256 8

3 5,120 (Solution A) 10 3.0 1,280 128 7
4 1280 (SoltionB) 10 10 60 64 6

5 1,280 (Solution B) 1.0 3.0 320 32 5

6 1,280 (Solution B) 1.0 7.0 160 16 4
B 160 (SolutionC) 10 - T & 8 3

8 160  (Solution C) 1.0 3.0 40 4 2

9 160  (Solution C) 1.0 7.0 20 2 1
10 20 (SolutionD) 10 T 0 1 0

11 20 (Solution D) 1.0 3.0 5 0.5 —1

12 20 (Solution D) 10 7.0 2.5 0.25 =2
T 25 (Solution E) 0 0 125 015 -3

* 0.1 M phosphate buffer (pH 6.0) is used for ABPC.

(2) Dilution example for broth microdilution method

Master dilution
1,280 pg/mL Solution A
160 p g/mL Solution B 1 volume of Solution A + 7 volumes of distilled water
20 pg/mL Solution C 1 volume of Solution B + 7 volumes of distilled water

2.5 pg/mL Solution D 1 volume of Solution C + 7 volumes of distilled water
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Solution of antimicrobials

Stage Concentration of Volume of Added Final log:
master dilution master CAMHB* concentration
(pg/mL) dilution (mL) (pg/ml)
(mL)
1 1,280 (Solution A) 2.0 18.0 128 7
2 1,280 (Solution A) 1.0 19.0 64 6
3 1,280 (Solution A) 0.5 19.5 32 5
""" 4 160 (SoltonB) 20 180 16 4
5 160 (Solution B) 1.0 19.0 8 3
6 160 (Solution B) 0.5 19.5 4 2
7 20 (SoluionC) 20 80 2 {
8 20 (Solution C) 1.0 19.0 1 0
9 20  (Solution C) 0.5 19.5 0.5 =l
10 25(SoltienD) 20 180 025 —2
11 2.5 (Solution D) 1.0 19.0 0.12 -3
12 2.5 (Solution D) 0.5 195 0.06 —4

* CAMHB is cation-adjusted Mueller-Hinton broth.

According to an example of dilution method
indicated in Table 2, 5,120 ;. g/mL stock solution
is sequentially diluted by two-fold dilution method
(more than three consecutive dilution shall not
be conducted).

(ii) Preparation of antimicrobial-containing agar
medium for susceptibility determination
Mueller-Hinton agar medium is dissolved,

sterilized and maintained at 48-50°C. One part
of each diluent of antimicrobials prepared in the
previous section is mixed thoroughly with nine
parts of the medium (when a Petri dish with the
diameter of 90 mm is used, 2 mL of the diluent
and 18 mL of the medium are mixed). The
mixture is dispensed into a Petri dish and
solidified. Final thickness of the agar medium
should be about 4 mm. Control plates without
antimicrobials are also prepared simultaneously.
The solidified agar medium at room temperature
shall be put in an incubator prior to use for
about 30 minutes to dry the surface of the agar.
It should be confirmed that there are no drops
of water on the surface of the agar.

(iii) Preparation of inoculum

A top of 3-5 colonies of pure cultures of the
test strains cultivated on the agar plate medium
is touched with a wire loop and inoculated into
the growth medium. After incubation at 35°C,
the concentration is adjusted to be about 1-2 x
10® CFU/ml (equivalent to the McFarland
Standard Solution No. 0.5). When a metal pin
with 1 mm of diameter (0.5 x L/spot) is used for
inoculation, the solution is used for inoculation
without dilution. However, when a metal pin with
3 mm of diameter (2 . L/spot) is used for inoculation,
ten-fold dilution is used. The concentration-adjusted
inoculum should be used within 30 minutes
after preparation.

(iv) Inoculation of inoculum onto plate

The inoculum prepared in the previous section
is spotted gently onto the plates containing
antimicrobials or the control plates using a
microplanter or the like. First, the inoculum is
inoculated onto the control plate, and then, onto the
plate containing each antimicrobial of from lower
concentration to higher concentration sequentially.
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To confirm that there is no contamination, the
inoculum shall be inoculated onto the control
plates at least at the beginning and at the last.
After the culture inoculum on the surface of the
plates is dried, the Petri dish is reversed and
incubated at 35°C for 16-20 hours.
(v) Determination of endpoint

As a rule, the lowest concentration of an
antimicrobial which completely inhibits the
growth of the culture on the medium containing
it is considered to be an endpoint and the
concentration is regarded as the minimum
inhibitory concentration (MIC). A single colony
or faint haze caused by inoculum is regarded as
growth inhibition and neglected.

(vi) Quality control

In order to secure accuracy and precision of
antimicrobial susceptibility tests, Staphviococcus
aureus ATCC 29213 (JCM 2874), Enferococcus
Jaecalis ATCC 29212 (JCM 7783), Escherichia coli

ATCC 25922 (JCM 5491) and Pseudomonas
aeruginosa ATCC 27853 (JCM 6119) are designated
as quality control strains. The quality control
limits of MIC (MIC range) of these antimicrobials
against each strain presented by NCLLS are
shown in Table 3. For the antimicrobials of
which NCCLS has not established MIC ranges,
each test laboratory should independently
establish the quality control limits for these
antimicrobials in accordance with the fundamental
concept described in the NCCLS Guideline.
For the detailed technique for quality control,
refer to the NCCLS Guideline.
a. Fundamental concept on establishment of
quality control limits by NCCLS
- Based on the results obtained in at least 7
tests conducted in plural laboratories using
the aforementioned quality control strains in
3 lots of Mueller-Hinton agar medium, an
NCCLS subcommittee establishes quality control

Table 3. Quality control limits of MIC (x«g/mL) of antimicrobials defined by NCCLS

(1) Quality control limit of general bacteria

Antimicrobail
ABPC CEZ CITF APM GM KM EM TS VCM CP NA  ERFX TMP
Quality control strain
S. aurens ATCC29213 0.52 0.25-1 0251 28 0121 14 0251 052 28 - 003012 14 054
E. faecalis ATCC29212 052 - - - 416 1664 14 14 416 - 0121 =1 054
E. coli ATCC25922 2-8 14 0.251 216 0251 14 - . 28 14 0.0080.03 0.52 =32
P aeruginosa  ATCC27853 - - 1664 216 052 - - - - 14 >64 32

(2) Quality control limit of Campylobacter spp.

Antimicrobial

EM GM

Quality control strain

NA CPFX DOXY TC

C jejuni ATCC33560 1-8 0.5-4

832 0.12-1 0.5-2 14

(3) Quality control limit of Actinobacillus pleuropnewmoniae and Haemophilus somnus with broth microdilution method

Antimicrobial
Quality control strain

CTF ERFX

TMP-SMX

TC TML TMS (1/19)

‘GM  PCG

A. plewropneumonice ATCC27090  0.0040.015 0.015-0.06 0251 832 0121 0252 832 432 0.015-0.06
H. somius ATCC700025 0.0005-0.004 0.015-0.06 0.12-0.5 832 0.0150.06 0.12-1 - 216 0.03-0.125

As for the abbreviation of antimicrobials, refer to the Abbreviation Table for Antibiotics and Synthetic Antimicrobials for Animals
in the latest Proceedings of the Japanese Society of Antimicrobials for Animals.
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limits in compliance with a certain rule.

- Ideally, it is advisable that the established range
of MIC contains at least 95% confidence limit.

- It is desirable to establish the quality control
limit by using within 3 serial dilution ( X 2%, but
actually sometimes it is necessary to establish it
by using within 4 serial dilution ( X 2%.

b. Acquisition of quality control strains
The regulations of Japan Collection of
Microorganisms (JCM), the Institute of Physical
and Chemical Research and ATCC prohibit re-
endowment of the strains which are endowed
by those organizations to other organizations.
Therefore, in implementing antimicrobial
susceptibility tests, each laboratory shall
purchase the quality control strains directly
from JCM or ATCC (via domestic agents).
c. Storage of quality control strains
Each quality control strain shall be stored
with stabilizer under -60 °C or in lyophilized
condition. The stored strains are used after
two subcultures on agar plate medium.

(2) Special bacteria (bacteria which require
special growth conditions)
The techniques except for items below shall be
complied with 1. Agar dilution method, (1)
General bacteria.

1. Actinobacillus plewropneumoniae and Haemaophilus
SOMIUS

(i) Medium for susceptibility determination:
Chocolate agar medium (basic medium is
Mueller-Hinton agar medium).

(ii) Incubation temperature and period for MIC
determination: 35°C, 5-7% CO., 20-24 hours.

(iii) Quality control: Establishment of quality control
limit shall be discussed in the future.

II. Campylobacter spp.
(i) Medium for susceptibility determination:
Mueller-Hinton agar medium containing ovine

defibrinized blood at a rate of 5% (manufacturer
shall be specified in reports or the like).

(ii) Reagents for preparing inoculum: Mueller-
Hinton broth (manufacturer shall be specified
in reports or the like), sterilized distilled
water or physiological saline.

(iii) Preparation of antimicrobial-containing agar
medium for susceptibility determination:
Mueller-Hinton agar medium is dissolved,
sterilized and maintained at 48-50°C. In use,
ovine defibrinized blood is added at a rate of
5%. The same procedure as for general bacteria
is used for subsequent preparation.

(iv) Preparation of inoculum: The colonies of the
test strains which were cultured on Mueller-
Hinton agar plate medium containing 5%
ovine defibrinized blood at 37°C for 48 hours
or at 42°C for 24 hours under microaerobic
condition (10% CO. 5% 02 85% Nz are
directly suspended in Mueller-Hinton broth
or sterilized distilled water or physiological
saline. The concentration of the inoculum
shall be adjusted to about 1-4 x 10° CFU/mL
(equivalent to the McFarland Standard Solution
No. 0.5). The same procedure as for general
bacteria is used for subsequent preparation.

(v) Inoculation of inoculum onto plates: After the
inoculum is inoculated onto agar plates in
compliance with the inoculation method for
general bacteria, it is incubated at 35-37 °C
under microaerobic condition (10% CO. 5%
03, 85% Na).

(vi) Quality control: In order to secure accuracy
and precision of antimicrobial susceptibility
tests, Campylobacter jejuni ATCC 33560 (reference
strain for C jejuni) is established as a quality
control strain. Quality control limits of the
antimicrobials against this strain presented
by NCCLS are shown in Table 3.

II1. Bacterial pathogens isolated from fishes
Antimicrobial susceptibility of bacterial pathogens
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isolated from fishes is tested in compliance with 1.
Agar dilution method, (1) General bacteria except
for the following items. Establishment of quality
control limits shall be discussed in the future.

(1) Aeromonas hydrophila

a. Incubation temperature and period for adjustment
of inoculum: 25°C, 24 hours.

b. Incubation temperature and period for MIC
determination: 25°C, 24 hours.

(ii) Aeromonas salmonicida

a. Incubation temperature and period for adjustment
of inoculum: 20°C, 24 hours.

b. Incubation temperature and period for MIC
determination: 20°C, 24 hours.

(iii) Atypical Aeromonas salmonicida

a. Incubation temperature and period for adjustment
of inoculum: 25°C, 24 hours.

b. Incubation temperature and period for MIC
determination: 25°C, 24 hours.

(iv) Edwardsiella tarda

a. Incubation temperature and period for adjustment
of inoculum: 25-30°C, 24 hours.

b. Incubation temperature and period for MIC
determination: 25-30°C, 24 hours.

(v) Flavobacterium columnare (syn. Chondrococcus
columnaris)

a. Medium for susceptibility determination:
Cytophaga agar medium (0.05%(w/v) tryptone,
0.05%(w/v) yeast extract, 0.05%(w/v) sodium
acetate, 0.02%(w/v) beef extract, 1.0%(w/v)
agar, pH7.2-74. Sterilization: 121°C, 15 minutes)

b. Medium for growth: Cytophaga broth (agar
is removed from Cytophaga agar medium)

c. Incubation temperature and period for adjustment
of inoculum: 20-25°C, 48 hours.

d. Incubation temperature and period for MIC
determination: 20-25°C, 48 hours.

(vi) Flavobacterium psychrophilm (syn. Cyvtophaga
psychrophila)

a. Medium for susceptibility determination:
Cytophaga agar medium or TYE agar medium
(0.4%(w/v) tryptone, 0.04%(w/v) yeast extract,

0.05% (w/v) MgS0, - 7THz0, 0.05%(w/v) CaCl: *
2H,0, 1.0%(w/v) agar, pH7.2, Sterilization: 121
°C, 15 minutes)

b. Medium for growth: Cytophaga broth or TYE
broth (agar is removed from TYE agar medium)

¢. Incubation temperature and period for adjustment
of inoculum: 15-20°C, 96 hours.

d. Incubation temperature and period for MIC
determination: 15-20°C, 96 hours.

(vii) Flavobacterium branchiophilum

a. Medium for susceptibility determination:
Cytophaga agar medium

b. Medium for growth: Cytophaga broth

c¢. Incubation temperature and period for adjustment
of inoculum: 15-20°C, 96 hours.

d. Incubation temperature and period for MIC
determination: 15-20°C, 96 hours.

(viii) Lactococcus garvieae

a. Incubation temperature and period for adjustment
of inoculum: 25 °C, 24 hours.

b. Incubation temperature and period for MIC
determination: 25°C, 24 hours.

(ix) Mycobacterim sp.

a. Medium for susceptibility determination:
Middlebrook-ADH-enrichment-added
Middlebrook 7H11 agar medium.

b. Medium for growth: Middlebrook-ADH-
enrichment-added Middlebrook 7H11 broth

c. Incubation temperature and period for adjustment
of inoculum: 25°C, 144 hours.

d. Incubation temperature and period for MIC
determination: 25°C, 144 hours.

(x) Nocardia seriolae

a. Medium for susceptibility determination:
Middlehrook-ADH-enrichment-added Middlebrool
7H11 agar medium.

b. Medium for growth: Middlebrook-ADH-
enrichment-added Middlebrook 7H11 broth.

¢. Incubation temperature and period for adjustment
of inoculum: 25°C, 96 hours.

d. Incubation temperature and period for MIC
determination: 25°C, 96 hours.
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Photobacterium damselae subsp. piscicide (Pasteurella
piscicida)

Medium for susceptibility determination: 2%
NaCl - Mueller-Hinton agar medium

. Medium for growth: 2% NaCl - Mueller-Hinton

broth ¢

. Incubation temperature and period for adjustment

of inoculum: 25-30°C, 24-48 hours.

. Incubation temperature and period for MIC

determination: 25-30 °C, 24-48 hours.

(xii) Pseudomonas spp. (P fluorescens, P pulida, P

a.

b

Plecoglossicida, P anguilliseptica)

Incubation temperature and period for adjustment
of inoculum fluid for inoculation: 25°C, 24
hours.

. Incubation temperature and period for MIC

determination: 25°C, 24 hours.

(xiil) Remibacterium salmoninarum

a.

Medium for susceptibility determination:
KDM-2 agar medium (0.05%(w/v) yeast
extract, 0.1%(w/v) L-cystein-HCl, 1.0%(w/v)
tryptone, 20%(v/v) bovine serum, 1.5%(w/v)
agar, pH7.2. Sterilization: 121°C, 15 minutes)

. Medium for growth: KDM-2 broth

¢. Incubation temperature and period for adjustment

of inoculum: 18°C, 24 hours.

. Incubation temperature and period for MIC

determination: 18°C, 24 hours.

(xiv) Streptococcus iniae

a,

b

Incubation temperature and period for adjustment
of inoculum: 25°C, 24 hours.

. Incubation temperature and period for MIC

determination: 25°C, 24 hours.

(xv) Tenacibaculum maritimum  (syn. Flexibacler

maritimus)

. Medium for susceptibility determination:

Cytophaga agar medium or TCY agar medium
(0.1%(w/v) tryptone, 0.1%(w/v) casamino
acids, 0.02%(w/v) yeast extract, 3.13%(w/v)
NaCl, 0.07%(w/v) KCI, 1.08%(w/v) MgCL -
6H.0, 0.1%(w/v) CaCl; - 2H.0, 1.0%(w/v) agar,
pH7.2. Sterilization: 121°C, 15 minutes) prepared

with more than 30% of sea water

b. Medium for growth: Cytophaga broth or TCY
broth (agar is removed from TCY agar medium)
prepared with more than 30% of sea water

c¢. Incubation temperature and period for adjustment
of inoculum: 20-25°C, 48 hours.

d. Incubation temperature and period for MIC
determination: 20-25°C, 48 hours.

(xvi) Vibiro spp. (V. anguillarum, V. alginolyticus, V.

parahaemolyticus, V. damsela)

a. Medium for susceptibility determination: 2%
NaCl - Mueller-Hinton agar medium

b. Medium for growth: 2% NaCl+ Mueller-
Hinton broth

c. Incubation temperature and period for
adjustment of inoculum: 25°C, 24 hours.

d. Incubation temperature and period for MIC
determination: 25°C, 24 hours.

2. Broth microdilution method

(1) General bacteria (bacteria which grow in
Mueller-Hinton medium at 35C under
aerobic condition)

The techniques except for items below shall be
complied with the Standard Method (1) advocated
by NCCLS.

I. Reagents and materials

(i) Medium for susceptibility determination: cation-
adjusted Mueller-Hinton broth (CAMBH)
(manufacturer shall be specified in reports or
the like).

Commercially available products (adjusted
to Ca*: 20-25 mg/L and Mg**: 10-12.5 mg/L)
shall be used.

When Mueller-Hinton broth without adjustment
of Ca** and Mg** (MHB) (manufacturer shall
be specified in reports or the like) is used,
the CaCl and MgCl; solution mentioned
below are prepared previously, sterilized by
filtration (membrane filter) and stored at 4°C,
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5 mL of CaCl. solution and 2.5 mL of MgCl.
solution per 1 L of MHB are mixed to obtain
the medium for susceptibility determination.

CaCl; solution: 3.68 g of CaCl; - 2H:0 is
dissolved in 100 mL (Ca*: 10 mg/mL)
MgCl solution: 8.36 g of MgCl: - 6Hz0 is
dissolved in 100 mL (Mg*: 10 mg/mL)
(ii) Microplate: sterilized U type 96 well microplate
(iii) Diluent for stock solution of antimicrobials:
Same as 1. Agar dilution method, (1) General
Bacteria, . Reagents and materials, (iv)
Concentration adjustment.

II. Preparation of antimicrobials

Preparation of antimicrobials is conducted in
the same manner described in 1. Agar dilution
method, (1) General bacteria, II. Preparation of
antimicrobials.

III. Determination of MIC
(1) Preparation of antimicrobial-containing broth
for susceptibility determination

According to an example of dilution method
indicated in table 2, 1,280 x g/mL stock solution
of microbial is diluted with CAMHB to
prepare 128, 64, 32, 16, 8, 4, 2, 1, 0.5, 0.25,
0.12 and 0.06 « g/mL solution (more than three
consecutive dilution shall not be conducted).
These are antimicrobial-containing broth for
susceptibility determination. 0.1 == 0.02 mL of
these broth for susceptibility determination is
dispensed into each well of microplates.

The broth for susceptibility determination
is prepared on the day of tests. If it is not
used on the day, it shall be stored at 4°C or in
ice water.

(i) Preparation of inoculum

Bacteria is augmented to the turbidity of
the McFarland Standard Solution No.0.5 with
MHB or adjusted to the turbidity of the
McFarland Standard Solution No.0.5 with
freshly cultured bacteria on agar plate medium

(1-2 x 10° CFU/mL). In each cases, 10-fold
dilution is conducted with CAMHB to obtain
culture fluid for inoculation (1-2 x 107 CFU/mL).
(iii) Inoculation of inoculum into broth for
susceptibility determination
0.005 mL (5 ¢ L) of inoculum is added to 0.1
mL of the broth for susceptibility determination
dispensed in microplates. Therefore, the number
of bacteria in each well is about 5 x 10* CFU.
(iv) Incubation
After inoculation, plates are incubated at 35
°C for 16 to 20 hours. Ordinarily, incubation
starts within 15 minutes after inoculation.
(v) Determination of end point
The lowest concentration of an antimicrobial
which macroscopically inhibits the growth of
the bacterium in the medium containing it
completely compared to that in the control
medium is considered to be end point and the
concentration is regarded as MIC.
(vi) Quality control
Quality control is implemented in the same
manner described in 1. Agar dilution method,
(1) General bacteria, III. Determination of
MIC, (vi) Quality control.

(2) Special bacteria (bacteria which require
special growth conditions)
The techniques except for items below shall be
conducted in compliance with 2. Broth microdilution
method, (1) General bacteria.

1. Actinobacillus pleuropnewmoniae and Haemophilus
Somnis
(i) Medium for susceptibility determination:
VFM medium (Veterinary Fastidious Medium)
containing the following components per 1 L

of it.
CAMHB 2g
Beef extract 3g
Acid hydrolysis casein 175¢g
Starch 15¢g
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Yeas extract 20¢g
Equine hemolyzed blood* 20 mL
Supplement C (Difco) 20 mL

* Preparation method of equine hemolyzed blood:
After freezing and thawing of equine blood is
repeated three times (frozen temperature: -20°C
or under), it is centrifuged at 3,000 x g for 20
minutes and the supernatant is used as the
equine hemolyzed blood.

(ii) Preparation of inoculum: The culture collected
directly from the agar plate incubated overnight
(20-24 hours) is adjusted to the turbidity of
the McFarland Standard Solution No. 0.5 with
sterilized CAMHB or distilled water or 0.9%
saline. This is the inoculum. Attention should be
paid for viscous Actinobacillus. plewropneumoniae
as it may be difficult to adjust the number of
bacteria.

(iii) Incubation: 35°C, 5-7% CO., 20-24 hours.

(iv) Quality control strain: The quality control limits
of MIC (x g/mL) of quality control strains, A.
Pleuropneumoniage ATCC 27090 and Haemophilus.
somnus ATCC 700025 with the broth microdilution

method with VFM are shown in Table 3.
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B RTAEME - SRR
(FERR I 22 T)

B RATEAHES
2002%12A
ANTIBIOTICS (Hi4£#HR)
GENERIC NAME OTHER NAME CITATION ABBREVIATION

PENICILLIN ANTIBIOTICS (PCs) :

R REERE
Aminobenzylpenicillin see Ampicillin
Amoxicillin N,D,1,2,3 AMPC
Ampicillin Aminobenzylpenicillin N,D,1,2,3 ABPC
Aspoxicillin N,1 ASPC
Benzylpenicillin Peaicillin G N,D,1,2,3 PCG
Clavulanic acid N4 CVA
Cloxacillin Methylchlorophenylisoxazolylpenicillin N,D,1,2,3 MCIPC(CX)
Dicloxacillin Methyldichlorophenylisoxazolylpenicillin N,D,1,2 MDIPC(DCX)
Ethoxynaphtylpenicillin see Nafcillin
Hetacillin Isopropylidenaminobenzylpenicillin N,2 IPABPC
Isopropylidenaminobenzylpenicillin see Hetacillin
Mecillinam D,1 MPC
Methylchlorophenylisoxazolylpenicillin see Cloxacillin
Methyldichlorophenylisoxazolylpenicillin see Dicloxacillin
Methylphenylisoxazolylpenicillin see Oxacillin
Nafcillin Ethoxynaphtyipenicillin D,1 NFPC
Oxacillin Methylphenylisoxazolylpenicillin N4 MPIPC
Penicillin G see Benzylpenicillin
Ticarcillin 2 TIPC

OTobicillin 1 TBPC

CEPHEM ANTIBIOTICS (CEPs) :

7z ARENE
Cefacetrile see Cephacetrile
Cefadroxil 2 CDX
Cefalexin see Cephalexin
Cefaloridine see Cephaloridine
Cefapirin see Cephapirin
Ceftiofur D,1,2 CTF
Cefivitril 4 CEVR
Cefoxitin N,4 CFX
Cefuroxime N,D,1 CXM
Cefquinome D4 CQON
Cefazolin N,D,1 CEZ
Cephacetrile Cefacetrile N4 CEC
Cephalexin Cefalexin N,2,3 CEX
Cephalonium D123 CEL
Cephaloridine Cefaloridine N,2 CER
Cephapirin Cefapirin N,D,1,2 CEPR
Cephoxazole 4 CXZ
Latamoxef Moxalactam N4 LMOX
Moxalactam see Latamoxef
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GENERIC NAME OTHER NAME CITATION ABBREVIATION

AMINOGLYCOSIDE ANTIBIOTICS (AGs) :

FI/)7) 3y RARAENE
Amikacin 3 AMK
Aminocidin see Paromomycin
Apramycin D,(1),4 APM
Destomycin A*** 1 DM-A
Dihydrostreptomycin D,1,2,3 DSM
Fradiomycin Neomycin, Framycetin N,D,1,2,3 FRM(FM,NM)
Framycetin see Fradiomycin
Gentamicin N,D,1,2,3 GM
Hygromycin B*** D12 HM-B
Kanamycin N,D,1,2 EM
Neomycin see Fradiomycin
Paromomycin Aminocidin N4 PRM
Spectinomycin N,D,1,2,3 SPCM(SPCT)
Streptomycin N,D,1,2,3 SM

MACROLIDE ANTIBIOTICS (MLs) :

wraI1f FRAAME
Acetylisovaleryltylosin D,1 AIV-TS

OAzithromycin 4 AZT

Carbomycin Magnamycin 2 CRM
Erythromycin N,D,1,2,3 EM
Josamycin N,D,1 M
Kitasamycin* Leucomycin N,D,1 LM(KT)
Leucomycin see Kitasamycin
Magnamycin see Carbomycin
Miporamicin see Mirosamicin
Mirosamicin Miporamicin (1) MRM
Mycinamicin D4 MNM
Oleandomyecin N,D,1'2 0L{0OM)
Roxithromycin 4 RXM
Sedecamycin* D,1 SCM
Spiramycin N,D,1 SPM(SP)
Terdecamycin D,(1) TDM
Tilmicosin D,1,3 TMS
Turimycin 4 TUM
Tylosin* D,1,23 TS

LINCOSAMINID ANTIBIOTICS (LCMs) :

awa s RREMA
Clindamycin 2 CLDM
Lincomycin** N,D,1,23 LCM
Pirlimycin 2 PLM

PEPTIDE ANTIBIOTICS (PTs) :

RTF RRAENE
Albellin 4 ABL
Avoparcin (1).3 AVP
Bacitracin®** N,D,1,2,3 BC
Bambermyein** see Flavophospholipol )
Colistin* N,D,1 [ 915
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GENERIC NAME OTHER NAME CITATION ABBREVIATION
(CONTINUED)
Enramycin® N1 ER
Fiavomycin see Flavophaspholipol
Flavophospholipol* Bambermycin, Flavomycin 1,2,3 FV
Macarbomycin (1) MC(MCB)
Moenomycin see Bambermycin
(Flavophospholipol)
Nosiheptide* 1,4,5 NHT
Orienticin (1) OET
Polymyxin-B Sulfomyxin N2 PL(PM-B)
Quebemycin (1) oM
Sulfomyxin see Polymyxin-B
OTeicoplanin 4 TPN
Thiopeptin* 1 TPT
OThiostrepton 4 TST
Tyrothricin 4 TTC
Vancomycin N,4 VCM
Virginiamycin®'+* 1,23 VM

POLYETHER ANTIBIOTICS (PEs)
KU T—F N RAEDE

Laidlomycin** 4 LDM
Lasalocid* ** 12 LLC(LS)
Lonomycin 4 LNM
Lysocellin 4 LSC
Maduramicin** 4 MDRM
Methylsalinomycin see Naracin

Monensin **** D,1,2.3 MNS(MN)
Narasin** Methylsalinomycin 2.4 NRS
Salinomycin®** 1 SNM(SLM)
Semduramicin*'** 1,4 SDRM
Tetronasin 4 TNS

TETRACYCLINE ANTIBIOTICS(TCs) :
FRIYA 5 S RALDE

Chlortetracycline* ** N,D,1,2,3 CTC
Doxycycline N,D,1,2 DOXY
Oxytetracycline® ** N,D,1,2,3 OTC
Telracycline N3 TC

ANTIFUNGAL ANTIBIOTICS(AFAs) :

NEEEEDE
Amphotericin-B N,3 AMPH
Griseofulvin W N,D,1,2,3 GRF
Miconazole 2 MCZ
Nanafrocin D,1 NNF
Nystatin** N,D,1,2,3 NYS
Perimycin 4 PRIM

Siccanin N,1 SCN
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GENERIC NAME OTHER NAME CITATION ABBREVIATION
OTHER ANTIBIOTICS(Et) :
OO ENE

Ardacin 4 ADC

Avilamycin* 1.4 AVM

Bicozamycin* Bicyclomycin D,1 BCM(BCZ)

Bicyclomyein see Bicozamycin

Chloramphenicol N,L,3 CP(CM)

Efrotomycin* 1,234 EFM

Fosfomycin N,D,1 FOM

Fusidic acid N4 FA
ANisin 4 NS

Nourseothricin see Streptothricin

Novobiocin** N,D,1'2,3 NB

Polynactin*® 1 PNT

Rifampicin Rifampin N4 RFP

Rifampin see Rifampicin

Streptothricin Nourseothricin 4 STR

Tiamulin** D,1,3 TML

Tyrothricin 4 TTC
OValnemulin 4 VML

SYNTHETIC ANTIBACTERIAL AGENTS (&mHiB)
GENERIC NAME OTHER NAME CITATION ABBREVIATION
SULFA DRUGS (SAs)
BT 7 #l

Acetylsulfamethoxazole 1 Ac-SMX

Homosulfamine 1 HS

Succinylsulfathiazole 4 Sc-STZ

Sulfabromomethazine 2 SBM

Sulfachloropyrazine Sulfaclozine 2 SCPZ

Sulfachlorpyridazine 1,2,3 SCPD

Sulfaclozine see Sulfachloropyrazine

Sulfadiazine Sulfapyrimidine 123 SDZ

Sulfadimethoxine **' Sulfadimethoxypyrimidine 1123 SDMX

Sulfadimethoxypyrimidine see Sulfadimethoxine

Sulfadimethylpyrimidine see Sulfadimidine

Sulfadimidine**' Sulfamethazine, Sulfadimethylpyrimidine 1,2,3 SDD

Sulfadoxine Sulformethoxine 1'.3 SDOX

Sulfacthoxypyridazine 2 SEPD

Sulfafurazole see Sulfisoxazole

Sulfisomidine,Sulf(a)isomidine 1 SID

Sulfisoxazole,Sulf(a)isoxazole Sulfafurazole (1),2 SIX

Sulfisozole 1 SIZ

Sulfamerazine Sulfamethylpyrimidine 1,3 SMR

Sulfamethazine see Sulfadimidine

Sulfamethiazole see Sulfamethizole

Sulfamethizole Sulfamethiazole, Sulfathiodiazole 3’ SMTZ

Sulfamethoxazole Sulfisomezole 1 SMX

Sulfamethoxypyridazine 1,23 SMPD

Sulfamethyloxazole see Sulfamoxole

Sulfamethylphenazole SMPZ
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GENERIC NAME OTHER NAME CITATION ABBREVIATION
(CONTINUED)
Sulfamethylphenylpyrazole see Sulfapyrazole
Sulfamethylpyrimidine see Sulfamerazine
Sulfamine see Sulfanilamide
Sulfamoildapsone 1 SMD(SDDS)
Sulfamonomethoxine 1 SMMX
Sulfamoxole Sulfamethyloxazole 4 SMOX
Sulfanilamide Sulfamine 3 SA
Sulfanitran 2 SNT
Sulfaphenazole 1 SPHZ
Sulfapyrazole Sulfamethylphenylpyrazole SPZ
Sulfapyridine SPD
Sulfapyrimidine see Sulfadiazine
Sulfaquinoxaline®' 1,3 SQ
Sulfathiazole 1,3' STZ
Sulfathiadiazole see Sulfamethizole
Sulfisomezole see Sulfamethoxazole
Sulfomyxin 2 SFMX
Sulformethoxine see Sulfadoxine
FURAN DERIVATIVES (FDs) :
75 FEE
Difurazon Nitrovin, Panazon 1,1 DFZ
Furaltadone 4 FTZ
Furazolidone 1,2,3 FZ
Nitrofuracin see Nitrofurantoin
Nitrofural see Nitrofurazone
Nitrofurantoin Nitrofuracin 23 NFT
Nitrofurazone Nitrofural 1,12 NFZ
Nitrovin see Difrazon
Nifurstyrene 1 NFS
Papazon see Difurazon
PYRIDONECARBOXYLIC ACID(PCAs) :
U RANRER (Ca—F/00F)
Apiroxacin see Esafloxacin
Benofloxacin see Vebufloxacin (1) BFLX
Binfloxacin 4 BNFX
Cinoxacin 4 CINX
Ciprofloxacin 4 CPFX
Danofloxacin 1,4 DNFX
Difloxacin 1,2,4 DFLX
Enrofloxacin 1,2,3,4 ERFX
Enoxacin 4 ENX
Esafloxacin Apiroxacin 4 ESFX
Fleroxacin 4 FLRX
Ibafloxacin 4 IBFX
Marbofloxacin 4 MBFX
Miloxacin 1,4 MLX(MXC)
Nalidixic acid 1 NA
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GENERIC NAME OTHER NAME CITATION ABBREVIATION
(CONTINUED)
Norfloxacin 4 NFLX
Ofloxacin 1 OFLX
Orbifloxacin 1,2 OBFX
Oxolinic acid 1 OXA(OA)
Pefloxacin 4 PFLX
Pipemidic acid 4 PPA
Piromidic acid 1 PA(PMA)
Rosoxacin 4 RSX
Sarafloxacin 1,24 SRFX
Sparfloxacin 4 SPFX
Tosufloxacin 4 TFLX
Vebufloxacin see Benofloxacin 1 VBFX
ANTIPROTOZOAN AGENTS
Amprolium*"#* 1.3 APL
Arprinocid 3,4 APC(ARP)
Beclothiamine 1) BT
Buparvaquone 4 BPVQ
Clopidol [6)] CLP
Decoquinate*** 1,2,3 DEC
Diclazuril 4 DLZ(DZR)
Diminazene 1 DNZ
Dinitolmide Zoalene [63)] DTM(ZL)
Ethopabate* *** ) ETB
Glycarbylamide (1) GCA
Halofuginone* ** 1,2 HFN(HFG)
Imidacarb 2,4 IDC
Isometamidium 4 ITD
Nicarbazin*'** 1,3 NCZ
Obioactin 4 OAT
Pamaguine 1 PMQ
Parvaquone 4 PVQ
Primaquine 1 PRQ
Pyrimethamine 1 PYR
Quinapyramine 4 QPM
Robenidine** (€8] RBD
Ronidazole 4 RDZ
Toltrazuril 4 TIZ
Zoalene see Dinitolmid
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GENERIC NAME OTHER NAME CITATION ABBREVIATION
OTHERS(Etc) :
ZOMOAHREE

Baquiloprim 4 BLP
Carbadox** 1,235 CDX(CBD)
Dimetridazole DTZ
Florfenicol 1.2 FFC(FF)
Flumequine 1,4 FMQ
Halquinol 4 HON
Ipronidazole 5 INZ
Metronidazole 4 MNZ
Olaquindox* 1,5 0DX(0QD)
Ormetoprim** 142 OMP
Quindoxin 4 QDX
Thiamphenicol 1 TP
Trimethoprim 1'3 TMP
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Antibiotics (alphabetical order)

GENERIC NAME ABBREVIATION OTHER NAME
Acetylisovaleryltylosin(MLs) AIV-TS
Aibellin(PTs) ABL
Amikacin(AGs) AMK
Amoxicillin(PCs) AMPC
Amphotericin-B(AFAs) AMPH
Ampicillin(PCs) ABPC Aminobenzylpenicillin
Apramycin{AGs) APM
Aurdacin(Etc) ADC
Aspoxicillin(PCs) ASPC
Avilamycin(Etc) AVM
Avoparcin(PTs) AVP
(O Azithromyein(MLs) AZT
Bacitracin(PTs) BC
Benzylpenicillin(PCs) PCG Penicillin G
Bicozamycin(Etc) BCM(BCZ) Bicyclomycin
Carbomycin(MLs) CRM Magnamycin
Cefadroxil(CEPs) CDX
Cefazolin(CEPs) CEZ
Cefivitril(CEPs) CEVR
Cefoxitin(CEPs) CFX
Cefquinome(CEPs) CON
Cefuroxime(CEPs) CXM
Ceftiofur(CEPs) CTF
Cephacetrile(CEPs) CEC Cefacetrile
Cephalexin(CEPs) CEX Cefalexin
Cephalonium(CEPs) CEL
Cephaloridine(CEPs) CER Cefaloridine
Cephapirin(CEPs) CEPR Cefapirin
Cephoxazole(CEPSs) CXZ
Chloramphenicol(Etc) CP(CM)
Chlortetracycline(TCs) CTC
Clavulanic acid(PCs) CvA
Clindamycin(LCMs) CLDM
Cloxacillin(PCs) MCIPC(CX) Methylchlorophenylisoxazolylpenicillin
Colistin(PTs) CL
Destomycin A(AGs) DM-A
Dicloxacillin(PCs) MDIPC(DCX) Methyldichlorophenylisoxazolylpenicillin
Dihydrestreptomycin (AGs) DSM
Doxycycline(TCs) DOXY
Efrotomycin(Etc) EFM
Enramycin(PTs) ER
Erythromycin(MLs) EM
Flavophospholipol(PTs) FV Bambermycin, Flavomycin, Moenomycin
Fosfomycin(Etc) FOM
Fradiomycin(AGs) FRM(FM,NM) Neomycin, Framycetin, Moenomycin
Framycetin(AGs) Neomycin-B
Fusidic acid(Etc) FA
Gentamicin (AGs) GM
Griseofulvin (AFAs) GRF
Hetacillin(PCs) IPABPC Isopropylidenaminobenzylpenicillin
Hygromycin B(AGs) HM-B
Josamycin(MLs) M
Kanamycin(AGs) KM
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GENERIC NAME ABBREVIATION OTHER NAME
Kitasamycin{MLs) LM(KT) Leucomycin
Laidlomycin(Etc) LDM
Lasalocid(PEs) LLC(LS)

Latamoxef(CEPs) LMOX Moxalactam
Lincomycin(LCMs) LCM
Lonomycin(PEs) LNM
Lysocellin(PEs) LSC
Macarbomycin(PTs) MC(MCB)
Maduramicin(PEs) MDRM
Magnamycin(MLs) Carbomycin
Mecillinam(PCs) MPC
Miconazole(AFAs) MCZ
Mirosamicin(MLs) MRM Miporamicin
Monensin(PEs) MNS(MN)
Mycinamicin(MLs) MNM
Nafcillin(PCs) NFPC Ethoxynaphtylpenicillin
Nanafrocin(AFAs) NNF Nanaomycin
Narasin(PEs) NRS Methylsalinomycin
Neomycin Fradiomycin
Nisin NS
Naosiheptide(PTs) NHT
Novobiocin(Etc) NB
Nystatin(AFAs) NYS
Oleandomycin{MLs) 0L{OM)
Orienticin(PTs) OET
Oxacillin(PCs) MPIPC Methylphenylisoxazolylpenicillin
Oxytetracycline(TCs) OTC
Paromomycin(AGs) PRM Aminocidin
Perimycin(AFAs) PRIM
Pirlimycin(LCMs) PLM
Polymyxin-B(PTs) PL(PM-B) Sulfomyxin
Polynactin(Etc) PNT
Quebemycin(PTs) oM
Rifampicin(Elc) RFP Rifampin
Roxithromycin(MLs) RXM
Salinomycin(PEs) SNM(SLM)
Sedecamycin(MLs) SCM
Semduramicin(PEs) SDRM
Siccanin(AFAs) SCN
Spectinomycin(AGs) SPCM(SPCT)
Spiramycin(MLs) SPM(SP)
Streptomycin(AGs) SM
Streptothricin(Etc) STR Nouseothricin
Terdecamycin(MLs) TDM
Tetracycline(TCs) TC
Tetronasin(PEs) TNS
Thiopeptin(PTs) TPT
Tiamulin(Etc) TML
Ticarcillin(PCs) TIPC
Tilmicosin(MLs) TMS
OTobicillin(PCs) TBPC
Turimycin(MLs) TUM
Tylosin(MLs) TS
Tyrothricin(PTs) TTC
OValnemulin(ETc) VML
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OTHER NAME

GENERIC NAME ABBREVIATION
Vancomycin(Pts) VCM
Virginiamycin(PTs) VGM

Synthetic antibacterial agenis (alphabetical order)

GENERIC NAME ABBREVIATION OTHER NAME
Acetylsulfamethoxazole(SAs) Ac-SMX
Amprolium(APALs) APL
Arprinocid(APAts) APC(ARP)
Baquiloprim(Etc) BLP
Beclothiamine(APAts) BT
Benofloxacin(PCAs) BFLX Vebufloxacin
Binfloxacin(PCAs) BNFX
Buparvaquone(APAts) BPVOQ
Carbadox(Etc) CDX(CBD)
Cinoxacin(PCAs) CINX
Ciprofloxacin(PCAs) CPFX
Clopidol(APALs) CLP
Danofloxacin(PCAs) DNFX
Decoquinate(APALs) DEC
Diclazuril(APAts) DLZ(DZR)
Difloxacin(PCAs) DFLX
Difurazon(FDs) DFZ Nitrovin,Panazon
Dimetridazole(Etc) DTZ
Diminazene(APALs) DNZ
Dinitolmide(APAts) DTM(ZL) Zoalene
Enoxacin(PCAs) ENX
Enrofloxacin(PCAs) ERFX
Esafloxacin(PCAs) ESFX Apiroxacin
Ethopabate(APAts) ETB
Fleroxacin(PCAs) FLRX
Florfenicol(Etc) FFC(FF)
Flumequine(Etc) FMQ
Furaltadone(FDs) FTZ
Furazolidone(FDs) FZ
Glycarbylamide(APALs) GCA
Halquinol(Etc) HON
Halofuginone(APAts) HFN(HFG)
Homosulfamine(SAs) HS
Ibafloxacin(PCAs) IBFX
Imidocarb(APALts) IDC
Ipronidazole(Etc) INZ
Isometamidium(APAts) ITD
Marbofloxacin(PCAs) MBFX
Metronidazole(Etc) MNZ
Miloxacin(PCAs) MLX(MXC)
Nalidixic acid(PCAs) NA
Nicarbazin(APAts) NCZ
Nifurstyrene(FDs) NFS
Nitrofurantoin(FDs) NFT Nitrofuracin
Nitrofurazone(FDs) NFZ Nitrofural
Norfloxacin(PCAs) NFLX
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GENERIC NAME ABBREVIATION OTHER NAME
Obioactin(APAts) OAT
Ofloxacin(PCAs) OFLX
Olaquindox(Etc) ODX(0QD)
Orbifloxacin(PCAs) OBFX
Ormetoprim(Etc) OMP
Oxolinic acid(PCAs) 0OXA(0A)
Pamaquine(APALs) PMQ
Parvaquone(APALs) PVQ
Pefloxacin(PCAs) PFLX
Pipemidic acid(PCAs) PPA
Piromidic acid(PCAs) PA(PMA)
Primaquine(APAts) PRQ
Pyrimethamine(APAts) PYR
Quinapyramine(APAts) QPM
Quindoxin(Etc) QDX
Robenidine(APAts) RBD
Ronidazole(APALs) RDZ
Rosoxacin(PCAs) RSX
Sarafloxacin(PCAs) SRFX
Sparfloxacin(PCAs) SPFX
Succinylsulfathiazole(SAs) Sc-STZ
Sulfabromomethazine(SAs) SBM
Sulfachloropyrazine(SAs) SCPZ Sulfaclozine
Sulfachlorpyridazine(SAs) SCPD
Sulfadiazine(SAs) SDZ Sulfapyrimidine
Sulfadimethoxine(SAs) SDMX Sulfadimethoxypyrimidine
Sulfadimidine(SAs) SDD Sulfamethazine,Sulfadimethylpyrimidine
Sulfadoxine(SAs) SDOX Sulformethoxine
Sulfaethoxypyridazine(SAs) SEPD
Sulfafurazole(SAs) SFRZ
Sulfamerazine(SAs) SMR Sulfamethylpyrimidine
Sulfamethizole(SAs) SMTZ Sulfamethiazole,Sulfathiodiazole
Sulfamethoxazole(SAs) SMX Sulfisomezole
Sulfamethoxypyridazine(SAs) SMPD
Sulfamethylphenazole(SAs) SMPZ
Sulfamoildapsone(SAs) SMD(SDDS)
Sulfamonomethoxine(SAs) SMMX
Sulfamoxole(SAs) SMOX Sulfamethyloxazole
Sulfanilamide(SAs) SA Sulfamine
Sulfanitran(SAs) SNT
Sulfaphenazole(SAs) SPHZ
Sulfapyrazole(SAs) SPZ Sulfamethylphenylpyrazole
Sulfapyridine(SAs) SPD
Sulfaquinoxaline(SAs) s5Q
Sulfathiazole(SAs) STZ
Sulfisomidine,Sulf(a)isomidine(SAs) SID
Sulfisoxazole,Sulf(a)isoxazole(SAs) SIX Sulfafurazole
Sulfisozole(SAs) SIZ
Sulfomyxin(SAs) SFMX
Thiamphenicol(Etc) TP
Toltrazuril(APAts) TTZ
Tosufloxacin(PCAs) TFLX
Trimethoprim(Etc) T™MP
Vebufloxacin(PCAs) VBEX Benofloxacin
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