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BREMNRRERRBEYRZMRE - UEAEER
BERAMIKEENRRA - KIREIIMNEFEIKEER
THEHNME FRERIHECENXES Y
erythromycins oxytetracyclineZ¥tetracyclineE 4 12
P - B BRI ER orB ~ tetM ~ SlitetSHE R BRI,
9] - AARFTEBNEB R R KEENZHEIKE - N
RiciREVEZER/ NMIERE EEAERNER 2
RESZI% - W TR M S 00 ol B 1 B A% U AU -

MRIEREE
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e WEFRER  RIB - BRFMEMRER
BiERRMIEEETHESREETE - KEHERE
BEABMIKEE 28 IKBEFBRE - oxidase B2
catalasesl R RIEE 2 D BEWK - DA GRIELZAPI20
StrepZ{VITEK 2 (bioMerieux » France ) {5 #TESE
LR RPEIKEE - DB SHHEHKRME (polymerase
chain reaction * PCR) 1&1&16s rONARRFFIIL E
FRLEEABOUE - FESRZR -

BT
PAZ B 5%#8F 1 MIK ZMueller-Hinton 15 & &
(Difcor USA ) E AR EE#R BUA( disc diffusion assay )
T HEEENERENENEEX A TR
24 PRI EYIREERB B Oxoid (USA) @ B3
amoxcilin/clavulanic acid (30 «g) ~ ampcilin (10
©g) ~ceftiofur (30 1g) ~ cephalothin (30 1g) ~
chloramphenicol (30 1g) -~ clindamycin (2 u#g)
doxycycline (30 £g) ~ enrofloxacin (5 ©g)
erythromycin (15 £g) ~ florfenicol (30 1g) -~
lincomycin (2 1g) ~ nalidixic acid ( 30 1g) ~oxacilin
(1 1g) ~ofloxacin (5 1g) ~ oxytetracycline (30
1g) ~penicilin G( 1 O units ) ~spiramycin( 100 1g)

streptomycin (10 1g) - sulfamethoxazole/

trimethoprim (25 u1g) ~ tetracycline (30 ug) Ed
» F21 R8N - SAER/NHD
&EEE (minimum inhibitory concentration * MIC ) &
ME&@itesl B8+ (VITEK 2 AST-GPB9 -
bioMérieux * France) - KRR 24 BRIRIRI 1) %
24 ZRBEESnERE ampciin (0.5~4 8+ 32
ug/mL) ~ chloramphenicol (2 ~ 816 ug/mL) ~

vancomycin (30 ug)

clindamycin (0.5~ 1 ~2 ng/mL) ~enrofloxacin (1 ~
2 ug/mL) ~erythromycin (0.25~0.5+2 ug/mL)
gentamicin (8~ 16~ 64 1g/mL) ~imipenem (2 ~
48 pg/mL ) ~kanamycin(32+64+~128 ug/mL )
oxacilin (0.5 1 2 ng/mL) ~rifampicin (0.25 ~
0.5+2 ng/mL ) ~tetracycline(0.5~1~2 pg/mL)~
trimethoprim/sulfamethoxazole ( 8/152
16/304 ~ 32/608 u1g/mL) ~ vancomycin (1 ~
2 4-~8~16pug/mL) - FiCREZES/NMIER
EEVRIEL ERRRZ M F EMKIZC linical Laboratory
Standards Institute ( CLSI ) #) M31-A3 Ed
M100-S21 Fr5UiZ%#E[5, 6] ¢ At MA Staphyiococcus
aureus ATCC 29213 E& Enterococcus faecalls
ATCC 2921 2iREINR ' KEIRAEIEE
KNERNIEREFHFSCLSIRE -
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gt¥tBerythromycinfltetracyclinein &% - €=
Ntk EERMMEER - fIRNEIRERAtetiZE N
ZERBERABREemxBENEEREBERERH D
&3 (macrolide efflux pump ) $mefA/ERR - HPCR
TR EAEYI R0 -

BR
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HRENHTES 1 MERRBEDREZHEIKE -
CEERER - B =1EHIKE - 2o Streptococcus
agalactiae 36k ~ S. dysgalactiae 4tk ~ E2S. iniae
118K (R2) - DITDRERREIME D - BRZFRUX
EFI2OMKEIKE © OFMUNE1 31k * SHEMDSHK -
EMERAK (R2) - DgEDSH - RITR(GER)



85

A REDREZ DI E R EER SR
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DRERRRIRB DM B EREFE - BB
BRIN A PCRAgG I Ed tetracycline i & 14 B §E Z tetk
tetl ~ tetM ~ tetO ~ tetSER © I9RFIRBENRTS
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I
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BEMBEENGE  E2TREKERAKSHE
AR RS R IR AT B a0 IE -
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& 1~ 2R PCR &R BB F I BREY A/ -

Gene Primer sequence (5’-3°) Size  Tm Referance
(bp)  (C)
tetM Forward: GTG GAC AAAGGT ACAACG AG 406 47 [11]
Reverse: CGG TAAAGT TCG TCACACAC
tetO Forward: AAC TTAGGCATT CTG GCT CAC 515 47 [11]
Reverse: TCC CAC TGT TCC ATATCG TCA
tetS Forward: CAT AGACAAGCCGTTGACC 667 47 [11]
Reverse: ATG TTT TTG GAA CGC CAG AG
tetk Forward: TAAAGT AAT GGT ACC TGG TAAATC AAC 860 55 [11]
Reverse: GCT AGC CACTCATAG TTG TAAAC
tetL Forward: TCG TTAGCG TGC TGT CAT TCC 267 55 [11]
Reverse: CGG CTA CAT TGG TGG GAT AC
ermA  Forward: TCAAAAAAG CAT GTAAAAGAA 650 60 [4]
Reverse: CTT CGATAG TTTATT AATATT AGT
ermB Forward: CGAGTG AAAAAG TAC TCAACC 616 60 [13]
Reverse: GGC GTG TTT CAT TGC TTG ATG
ermC Forward: TCA AAA CAT AAT ATA GAT AAA 650 60 [4]
Reverse: GCT AAT ATT GTT TAAATC GTC AAT
ermTR  Forward: ATAGAAATT GGG TCA GGAAAAAGG 530 60 [4]
Reverse: TTGATT TTT AGT AAAAAG
mefA/E  Forward: AGT ATC ATT AAT CAC TAG TGC 206 60 [4]
Reverse: TTC TTC TGG TAC TAAAAG TGG
x 2 » RIUKEDRRIER Bt E D -
) ERM 6HT SET BB BAKK
Streptococcus agalactiae 27 4 2 3 36
Streptococcus iniae 1 6 3 1 11
Streptococcus dysgalactiae 1 3 0 0 4
483t 29 13 5 4 51
& 3 RISIKE D BRIV RE D -
h ¥ vEd 4zt
S. agalactiae S. iniae S. dysgalactiae
B3 E/ G HE A 22 3 25
REHE B B2 2 7 9
R 4 1 5
# B 247 & 3 3
TEEK 3 3
1 B4 2 2
Z A 1 1
B B 1 1
4 B & 1 1
oy ! 1 1
Bzt 36 11 4 51
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Antimicrobial Susceptibility of Fish Streptococcus Isolated in 2012
TM Huang’, SH Cheng, C Tu

Animal Health Research Institute, Council of Agriculture, Executive Yuan

Abstract Streptococcosis is an important fish disease resulting in high mortality
rates and economical losses. Administration of antimicrobials is widely used to
control fish streptococcosis. The objective of the present study was to investigate
antimicrobial susceptibility of Streptococcus isolated from diseased fish to commonly
used antimicrobial agents. Streptococcus isolated from diseased fish was collected
and identified by traditional biochemical characterization and molecular biology
methods. Antimicrobial susceptibility was analyzed by disc diffusion method
(Kirby-Bauer) and minimum inhibitory concentration (MIC). In total, 51 isolates of
streptococcus were collected. Among them, 36 isolates were Streptococcus agalactiae,
11 isolates were S. iniae, and 4 isolates were S. dysgalactiae. According to
geographical distribution, 29 Streptococcus isolates were from Chiayi county, 13
isolates were from Tainan city, 5 isolates were from Kaohsiung city and 4 isolates
from Yunlin county. All three species of Streptococcus isolates were susceptible to the
commonly used antimicrobials, except one isolate of S. agalactiae. This isolate was
from Chelon macrolepis in Chiayi county, and possessed resistance to clindamycin
and lincomycin. Detection of resistance determinants of clindamycin and lincomycin
by polymerase chain reaction showed no ermA, ermB, ermC, or ermTR, while
mefA/E genes were found in the clindamycin and lincomycin resistant S. agalactiae
isolates. The results of this study indicate that the fish streptococcus isolates are
susceptible to the approved antimicrobials for aquaculture use.

Keyword: fish streptococcosis, antimicrobial agent, susceptibility.
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