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— Abstract

Background : Widespread resistance to the broad-spectrum tetracyclines has been caused by heavy clinical use and
misuse in the human population. Additional contributing factors are the use of tetracyclines as a growth promotor in
agriculture and as infection control agent in domestic animals and aquaculture. The purpose of this study was to
investigate susceptibility of tetracycline and to detect tetracycline resistant genes from chickens.

Methods : Thirty-seven tetracycline resistant enteric bacteria were collected from the rectal swab of chickens by disk
diffusion method, and the MICs (minimal inhibitory concentration) of tetracycline, oxytetracycline, chlortetracycline
and erythromycin were determined by agar dilution method. PCR screening was carried out to identify possible tet

genes that contributed to tetracycline resistance.

Results : Of the 37 tetracycline-resistant isolates, the frequency of isolation was Escherichia coli 32 (84.2%), Citrobacter
freundii 2 (5.3%), Klebsiella pneumoniae 1 (2.5%), Lectercia adecarboxylata 1 (2.5%), Proteus vulgaris 1 (2.5%). The
MIC range for the tetracycline-resistant enteric bacteria was as follows: tetracycline, >256 ug/mf; oxytetracycline, >256
1g/ml; chlortetracycline, 16~>128 ug/mf; erythromycin, 32~>256 ug/mf. All of the 37 tetracycline-resistant isolates
were positive for tet(A) gene (100%), and 8 (21.6%) of these isolates were found to harbor the tet(A) plus tet(B)

genes.

Conclusion : All isolates were resistant to tetracycline, oxytetracycline, chlortetracycline and erythromycin, and they
harbored tet(A) gene or tet(A) plus tet(B) genes that gave rise to the tetracycline resistance. These results show that
enteric bacteria isolates from chicken in Korea are resistant to tetracycline and all of them harbored tet(A) gene.
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Table 1. PCR primers used to amplify different tetracycline
resistance genes

Genbank

Size (bp) .
accession No.

Primers Sequence (5" -3" )

tetA  GCTACATCCTGCTTGCCTTC

CATAGATCGCCGTGAAGAGG 0 xoLo7
B TTGOTTAGGGOCAAGTTTIG 01830

GTAATGGGCCAATAACACCG
*oroToaTemacToe. 98 01
o
AmcaccAcacorag TP W60

AGCTTTCGGATTCTTA
0 TR w o
" oamemacraer 19 S
" Grmeeaceatotacs %7 Ui
T
"0 Ncacrormoammgre. S5 YT
r OO gy o
etQ E@é@%ﬁ?ﬁfgfgg& 904 X58717
S rermroomcaceane X
I«

of jAst B|EtALO|EH, SAJEEALO|ZAY &
iiEﬂEﬂJ\}o]%a, o g]2=mnto]4lo] 1-256 ugml =
o] 9 Mueller-Hinton 3HHH IR S WHEo] oA

e AR skt

3) Polymerase chain reaction (PCR)
MacConkey gHd Wl 2]l A wjFate] 2]

Hehs S/ dmlol] e & 100ToAA 1027 &
314,000 rpmol| A 10827F A48T 2 A= S PC
W3-l DNA A= AREstlem, DNA Al 249
EF-Taq DNA polymerase 2.5 unit (SolGent, Daejeon), 10X
reaction buffer 3740, 10mM dNTP-Mix 1z, Z} primer 1,4
) Wo 5 = 30 HA sFH Tt PCR-E TaKaRa PCR
Thermal Cycler (TaKaRa, Japan)Z AF&-3}e] 95CollA 5
izl s zﬁ{a}—a—}z 95C 1%, 55T 134, 72C 13722 353]
g AL F 12CoA 57 vhte] whg-S Skqith 7}
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AHEES 2% agarose gelo|lA] A 7]9E3E}e]  Ethidium
Bromide 2 A3 & bandS 2Helalgich B Aol Abe-
3} primerE-& Table 19 YERJ AT

i

D # &8¢ F8A 28 AA

o] oA Zeld BlEgA el Ed WA BT 37
FRom, o5 H& Iiherichia coli (B col) 327,
Citrobacter freundii (C freundi) 25, Klebsiella pneumoniae
(K. pneumoniae) 15¢, Lectercia adecarboxylata (L.
adecarboxylata) 157, Proteus vulgaris (P vulgaris) 1533t} ©]
#E4] HEZ oS, SAEEZAolEH, S22H

Table 2. Antibiotic susceptibilities of isolated Enterobacteriaceae

SolA 22l GuliAlae] BlESA eI WA FAke] £

Efipel 29, dgjagutolile)] gk A HE
Atol 28, SAJH EZIALO]Z o) t 3 minimal inhibitory
concentration (MIC) & BE 9] >256 pug/mbolom, &
ZEHEZo]FH tiaiA = 18~>128 pg/mlo] L,
og|agutolAle]  haAE  32~>256  ug/mlo] Tk
(Table 2)

2) Tetracycline WA F-AA &%

zk ol ot ter AL A1 S flg < 73 47
BE #E0°] teA) FAAE 23 e (Fgl), E
coll EA, ES, Ell, SI, S2, S3, SI9 @#&st L.
adecarboxylate?] S69| tetB) F-AAZE F7I1=E Z2E AU
th 2 o]¢]e] HEZRe|Ed WA FHate #EEA
24Tk (Table 3)

Table 3. Distribution of tetracycline resistant genes in isolated
Enterobacteriaceae

: MIC (ug/mb) . tet genes

Strain TC Of  CT____EM St T "APB C D E G GG K L MO QS X
El  Escherichia coli >256 >256 128 64 E001 s - - - - - -
E2  Escherichia coli >256 >256 32 kY 57102
E3  Escherichia coli >256 >256 16 64 EOO3 4+ - - - - - oo
E4  Escherichia coli >256 >256 64 128 EOO4 4+ - 4+ - - - - - oo oo
ES  Escherichia coli >256 >256 16 128 EO0S 4+ - - - - - - oo oo
E6  Escherichia coli >256 >256 64 128 EO06 4+ - - - - - - oo oo
E7  Escherichia coli >256 >256 64 128 2717/
E8  Escherichia coli >256 >256 64 32 EOO8  + - + - - - - - oo
E9  Klebsiella pneumoniae  >256 >256 32 64 EO09 4+ - - - - - oo
E10 Escherichia coli >256 >256 64 3D EO010 + - - - - - - .-
Ell  Escherichia coli >256 >256 64 128 EO011 oo 4 ..o Lo
E12 Escherichia coli >256 >256 64 128 EOI2 4+ - - - - - - oo oo
E13  Escherichia coli >256 >256 128 64 EOI3 4+ - - - - - - oo
El4  Escherichia coli >256 >256 64 128 E014 + - - - - - oL L
E15  Escherichia coli >256 >256 64 128 E015 oo oo oL
E16 Escherichia coli >256 >256 64 64 EOl6  + - - - - - - - oo oo
E17 Escherichia coli >256 >256 32 128 EOL7 4+ - - - - - - - ..o
E18 Escherichia coli >256 >256 128 32 E018 + - - - - - oL L
E19  Escherichia coli >256 >256 32 128 EOI9 4+ - - - - - - - oo
E20  Escherichia coli >256 >256 64 128 E20 4+ - - - - - - - oo oo
BE21  Escherichia coli >256 >256 64 128 E021 +o- - o oL
Sl Escherichia coli >256 >256 64 64 S001 oo 4 . ..o
S2  Escherichia coli >256 >256 64 3 S002 b o- o+ - .o oL LLoooo
S3  Escherichia coli >256 >256 64 64 S003 -+ - oo LoLoo
S4  Escherichia coli >256 >256 32 128 S004 +o- - o oo
S6  Leclercia adecarboxylata>256 >256 64 128 S006 oo 4 . ..o
ST Citrobacter freundii ~ >256 >256 64 256 S007 oo oo oL
S8 Citrobacter freundii ~ >256 >256 64 256 S008 +o- - o oL oo
S9  Escherichia coli >256 >256 64 128 S009 booo o oL Lo
S11  Escherichia coli >256 >256 32 128 S011 - - - - - oLl
S12  Escherichia coli >256 >256 32 128 012 oo oo oL
S15  Proteus vulgaris >256 >256 64 >256 S015 +o- - o oL oo
S16  Escherichia coli >256 >256 64 32 016 booo o oL Lo
S17  Escherichia coli >256 >256 32 128 S017 + - - - - - oLl
S19  Escherichia coli >256 >256 128 64 5019 -+ - .o LLooo
S20  Escherichia coli >256 >256 128 64 S020 +o- - o oL oo
S21  Escherichia coli >256 >256 64 64 S021 +o- - o oo

TC: tetracycline, OT: oxytetracycline, CT: chlortetracycline EM:
erythromycin
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Fig. 1 PCR of tetracycline resistant tet(A) gene in
Enterobacteriaceae.
Lane M, 100 bp DNA ladder; lane E1-E21, isolated strains.
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A3GEY E coli 325, C freundii 25, K. pneumoniae
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Velusamy 5 22 7] oA 283 73 AY
2e TRAL 2 #F T E coli7t 84297 7V B
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olAlel] sl A= 32~>256 pugmbE A FElt BT} H|
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tet(B) F&X ]——— % 377F% EcolRl B4, ES, Ell, S1, 2

S3, S19 5 7359} L. adecarboxylate?) S6 1457} Z+aL
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282 Jepliged o8 2= Mousa 570] g
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tel(A) A= 76 #F(73.1%), ted B) F-AA= 59 o
F(56.7%)7F Z¥al UPTH=E RI9= 2}017}_ 9lont,
tet(A) 9} te B) %Xﬁ}i ol ZHAL e # e 3T
(20.8%) 2 A frold Asfolth. 22] L Ashish 5
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