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M AR TR P B 2 . 0 BUEE LA V& AT IR B, o
4 PR BT A, LS 40 B8 311 TR MR 1 TR AR T 25

DS . O PREAE R 3R . R APL 20
STREP # Bk 8 K A X R 210 %5 8 RS i 17 4 1k

D TFEY R, AE I E DNA /)5
R . S I TaKaRa #2040 B & K 44 DNA /)N & 4l
R F &3l 45, 16S rRNA 2K 19 PCR ¥ 14 . LU
PRI 1 TG 3L BE 2R B L 41 DNA by #55 . AR 48
GenBank I /) DNA J¥ it 519 . L5195
%1 & . Bacteriall6s-F: ACGCGTCGACAGAGTTT-
GATCCTGGCT, Bacteriall6s-R: CGCGGATC-
CGCTACCTTGTTACGACTT, & W & F M.
94 “C #7285 min; 94 CARPE 45 5,55 °C Bk 45 s,
75 CHEM 90 s, RN HEAT 30 NMEIR ;72 C LA 10
min, T H 5 K/NR 1500 bp.

4) PCR =Wy B K 7 % 50 53 8. PCR
FEY Al )G % T peasy-T1 24Kk I, 5 1L £ trans-
T1JRAZ A A0 b, 2 BCBH P e R 3% b Ak T2 Rt
HAWRA R SATIT . B3 FE ¥ 55 GenBank
Fr B G P A 4T Blast [8] 54 b T
1.6 ZEHIKE

K R T A 4 40 (WHO) #4719 Kirby-Bau-
er (K-B)Y 4R 1 4 #0ik W 7 T bk 0T e TR 245 9 1) Uk

x1

P TEM 5 Y0 4R SE AT I i MH 85 7 56 PR 5%
18~24 h WA 4B = W), YIS % T 2 mL A
MREE IR I P, B SO R R B 2 0.5 22 R I 5
W IEJG BB Y AE 15 min WIEM . T EE MR 7
il B - 14 BT A o B T A A0 TR B RO A TR LR
FRILFM . WA ST BUR NG BRI AR = R
FCE 3~5 min, 2 AR T RS ETE
TR AR B TR RN T A M A 5
Br AR BN, T T REILT A8y, B4
ARSI A A AR E 3 NER . R
(MR T 37 CHEIRKE IR 24 h U5, B 40 1
BHARBOPHIME . 2 038 I IR 55 50 = An fE AL Up 2
(CLSI, 2009) i 47 b5 1" 3E47 30 5, I fili 2 BCER 1
PRUERE CATCCA9619) 1 Ry Joit 5 B i 0 B P8l 42 K
JINVE Ay 0 S R B R A o L I BRI A3 SR T 25 (RO |
H R AUER (D A R (S)
1.7 IR 25 E B R

FI T S PCR ¥ 34 . MR8 2 % Xk [5] &
GenBank I i PO 25 % ifit 25 £ X DNA J5 41, Jj
Primer 5.0 A0 Hr G 0 4 X518 (% D,
1.8 tet EESH

1 PCR 7= 4 147 35 B A 06 g P YK , 76 58 1B AR
IS A WU B R S IR I, K PCR
FEW A T peasy-T1 84Kk I, L & trans-
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Table 1 Drug resistance genes of tetracycline primer sequence, the reaction conditions and the fragment length

5175 53"

Primer sequence

519

Primer name

{[T2E 318

Reaction conditions

S BUKE /bp

Fragment length

tetM-F GTGGACAAAGGTACAACGAG 94 °C 5 min—>94 °C 45 5,55 °C 45 5,72 °C 1 min 30 s, 106
30 MEH—>72 °C 10 min
tetM-R CGGTAAAGTTCGTCACACAC
tetO-F AACTTAGGCATTCTGGCTCAC 94 °C 5 min—>94 °C 45 5,55 °C 45 5,72 °C 1 min 30 s,
4 o . 1907
30 MEFH—>72 °C 10 min
tetO-R TGGAACATATGCCGAACCTT
tetK-F GTTTCTTTACCTGATATTGCA 94 °C 5 min—>94 °C 45 5,55 °C 45 5,72 °C 1 min 30 s, 1 286
30 MEH—>72 °C 10 min
tetK-F TCAAACTGCTTTTCAGAACG
tet-F TGGAGGGTGAAATGTGAA 94 °C 5 min—>94 °C 45 s,55 °C 45 5,72 °C 1 min 30 s,
P o . 1387
30 MEFH—>72 °C 10 min
tetL-R GAAATCCCTTTGAGAATGTT

T1 B2 25 40 068 b, % BUBH % 58 B &2 7 b i A
T AR A RS A 47 . B 3k W R
%5 GenBank ' & A & % # 17 Blast [7] | ¥4
X

2 HERESMH

THEKANIEELERE
Xt 298 (y FUREBEAT 0 B 28 E L Loy AR ) 22 #k
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Table 2 Streptococcus agalactiae strains isolated from bovine in Inner Mongolia used in this study in 2012—2015

45 Strain code K AEH 5 Tsolation locality i 8] Time
1 I A1 4% 42 )1 JF & IX. Jinchuan Development Zone in Hohhot City 2012.11
2 W R 4% 45 )11 HF & X Jinchuan Development Zone in Hohhot City 2012.12
3 I 0375 45 = BR4: Z2 it Tumotezuogi in Hohhot 2012.12
4 I A% 4% 42 )1 F & IX. Jinchuan Development Zone in Hohhot City 2013.03
5 I A9 4% 42 )1 F & X Jinchuan Development Zone in Hohhot City 2013.03
6 I 135 45 45 )11 T % X Jinchuan Development Zone in Hohhot City 2013.03
7 I 1975 495 A MOKS /R & Helingeer County in Hohhot City 2013.06
8 I 1 3 45 AR A% K B Helingeer County in Hohhot City 2013.06
9 IF- 1 975 47 A1 ARMS JR B Helingeer County in Hohhot City 2013.06
10 I 1 R 3E 58 6 B Togtoh County in Hohhot City 2013.10
11 I S 4 - BR 4% 221 Tumotezuoqi in Hohhot 2014.04
12 I 3% 45 42 BR4% 72 BE Tumotezuogi in Hohhot 2014.04
13 I T 4 - R 4% 22 18 Tumotezuoqi in Hohhot 2014.04
14 I 13 45 AR A% /K B Helingeer County in Hohhot City 2014.08
15 Wil 3 5 R bR A% JR B Helingeer County in Hohhot City 2014.08
16 [ EZ ¥R T Bayannur City 2014.12
17 M Z ¥R Bayannur City 2014.12
18 TRIR Z Wi K BLRFHE Dalate in Erdos City 2015.01
19 BRIR 2 Wik HLRFIE Dalate in Erdos City 2015.01
20 PR Z Wik P45 E Dalate in Erdos City 2015.01
21 RIR Z Wi K BLRFHE Dalate in Erdos City 2015.01
22 TR Z WK BRI Dalate in Erdos City 2015.01

Xt B A bR A E 2 R AN« T LB BR A Ir B R 2L RGO, R BB B T U
Tl R LA RN R G TE 500 BRI 3R 56 BAE SRR, KRR, HEAIE S 2.
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Fig.2 Morphological characteristics of Streptococcus
agalactiae under oilmicroscopic morphology
Bl 5%BEMFmMBMERE FEKNTIAEKRE FH API 20 STREP 2K 8 A7 KR 1 % &
Fig.1 Streptococcus agalactiae grown on 5% gﬁ;@ﬁ. % t E ﬁ‘ He Al & % s ;{% U ;“E gldq: B2z API

defibrinated sheep blood culture medium Staph apiweb TM B fk b ,/E\qﬂﬁ 20 **H‘J*H{u%{
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H99.9% .2 BREA AL 99.4 06 , AT 1 W H oy
TCALBEERTA .

FHIEFH 5% 22 DB #EAT 16S rRNA FE A
P 3, Frfs PCR F=#28 190 508 bl 6 e vl ik - 24
PRI 29 1 500 bp K/NEY R B (B 3), 5 HIY B
KR/NHATE . 72 NCBI _E#E4T Blast X}, 5 Jo 3L 55k
W FE IR TR 990 VA

1500 bp

M:DL2 000 DNA marker; 1-6:16S rRNA genes.
3 O LIEKEE A 16S rRNA Bk
Fig.3 Electrophoretic graph of 16S rRNA amplified

from part of Streptococcus agalactiae strains

22 HPHBEER

AR YA I 7 1 B 1) T LB BK T X 24 S0 1 R
PR A R B R A BRI AE R 25 )
HHRR G AVENT Sk A e mk | 7 57 AR 205
ENEINROP I SN RN R RN LIS SR
ZW Il E R, HHUEPER S 9020 ~100% . X
HAT BRI 2514 4 25 1) O VU B0 3R, HCTR PR Tt 2 3 38
T7.27% . HORKEIRIEN SR 3.

x3 SELIAEHANERAYHGRERBLER"

Table 3 Drug sensitivity test of the isolated bacterial strain
WHEAY YRR / % Sensitive degree

Antimicrobial drugs S 1 R

H % & G Penicillin G 95.45 4.55 0.00
L AIWERG Cefotaxime 100.00 0.00 0.00
Sk Cefazolin 100.00 0.00 0.00
Fi] B2 5 Ak Amoxicillin 90.91 9.09 0.00
#4145 % Erythromycin 100.00 0.00 0.00
+If % % Kanamycin 77.27 18.18 4.55
KK Gentamicin 81.82 18.18 0.00
#4555 & Streptomycin 72.73 27.27 0.00
[k 2 Amikacin 72.73 22.73 4.55
WP E Ciprofloxacin 95.45 4.55 0.00
B B Enrofloxacin 100.00 0.00 0.00
AR E Ofloxacin 95.45 4.55 0.00
M F E Lincomycin 100.00 0.00 0.00
PR % Tetracycline 13.64 9.09 77.27
I Z [N Nitrofurantoin 100.00 0.00 0.00
Ji % & Vancomycin 100.00 0.00 0.00

1)S: 1 U High sensitivity; 1: /7 BEBUE Moderate sensitivi-

ty; R:Mit24 Low or no sensitivity.

23 PCRy R
FIUH A LR 4 X519 %F 22 w4 U5 JC L BEBR

) U A 25 T 24 5 DL A AT R IR 0 45 R AE NC-
BI F#E4T Blast Hoxd, &5 R 3R B 22 #k 4 U6 JC 7L 4
BRI B A teeM FED GER 3 TR PR e M35 PR TN
4) HEE A 3 100 % . Hedr 7 Bk RIS & A
tet K L GEB 2> BBk ted K RPN UL IR 5) 4 2etO
tetl FERAKH (R 1),

T4 NAERBAUSUAEHMEERN LR

Table 4 Relationship between tetracycline resistance

and tetracycline resistance genes

sy Doss AR
! Sensitive etracycline resistance gene
Strain code

degree tetM tetK tetO tetl
1 R + - - -
2 R + - — —
3 R + + —~ ~
" S + - - -
5 R + - - -
6 R + —~ -~ -~
7 R + - - -
8 R + + - —
9 1 + - - -
10 R + - - -
1 R + - — -
12 I + - — —
13 R + + - -
14 R + - — -
15 R + + — -
16 s + — — —
17 s + —~ —~ —~
18 R + - — -
19 R + + — -
20 R + + —~ ~
21 R + + — —
22 R + —

T+ :PCR M, BIHEAF IR K s — : PCR B, BDAS #5412
. Note: + :PCR positive,it means the stains carry the tet
gene; — :PCR negative,it means the stains do not carry the

tet gene.

M 12345678910 11

M:DL2 000 marker; 1-11:zetM.
4 EBSEHE tetM EE PCR #
Fig.4 Electrophoretic graph of tetM amplified

from Streptococcus agalactiae strains
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ool K% R

% 35 &

1286 bp

M:DL2 000 marker; 1-7:tetK gene.

5 EBHER tetk EE PCR &l
Fig.5 Electrophoretic graph of tetK amplified from
Streptococcus agalactiae strains
3 i i

31 RITREDW

TG LA BR T S W 28 3L 55 R IR 1) R R T 2
— EPEMEN T EER G % BB K PUE R
WG4 F2 A8 v B F Btz —0, R
SR A FLRE 1 1035 Z 10 B 6 0L FH o — BN [R] 4 3- P Tk
2 25 AR AR YA 0 45 SR B L D9 5l Ml IX A R G
FLEEER A X H R R G 5 BBt S 25 9175 v B L
TR, B- PN T JHe 28 25 W AT R A SR iR 97 1 1 S 25 L Okt
SR AT 34 5 W L R R IR T T &
32 MIFEMAMEMAEEMNXR

NN i S I UTIE 2 N (Ol 2 i
77.27% P EHURE N 9.09% .l ad R PR 2 5 Y
G LA R T 1 RIS T AT S B AR X 1 AT U B R T 24
B rerM W terM 2 P9 52 7l ML IX G 7L % 2K R o
BIVRAT ter FLDH L AL rer K 56 DA BAR RO 4G 2R,
HA 7 ¥RFEBS A tetM Fltet K 3ER . A BS54
2 Mhrer N BB BRI 31.82 %, Ui W A6 9 5208 4 IX
tetM BX tetM il tet K & 5 20 JC 7L 4 BR 1 /U 24 % it
2451 F EHL

T F 1] H Al b DX JG LB Rk B 0 A7 T 24 35 P A
K, DU B4 25 25 3 ] £ B L teeM Rl terO Jg £,
tet K F& M 32 BLA7- 76 T it B 480 V8 K 10 4 9% €0 3 %) BR
B RN BE A B T FLAE BR B b A D i
HME A te K LM ARG 56 1k 38 2R R
TCAEEERE H Y1 ree K HEH

0 T AR DU A 2 0 R A 2 R 4
FEAZAEAR AL B HIL I L 25 9 HE 22 DL L G Al Ak BIL
B AEARTFFT R AEAE B FE R rerM 2 2 15 2% B 1 £
Ak S RSB S I BN W R R 3 iy N ]
T taK SR 52 HE R AL A E. A

HE 2R 2K 20 M P % DU PR R BB SE HE Al A
M DU 35 28 ek R AR F 1L D B 3R 2 AR
Pl T HSREG R, Z R RS, 7T IFEAR R Y
Pl Z 18156 7% 3 SOLHE AR 3 Wy 5 R R 45 1 43 25 T
ZIE AR FGAT o 3k L 2 3 R E 55 R () sl A
BLE oKL B I - B A B e A A R R AR T
AT BEAE A it 24 5 PR B T A7 L X TR 24 ik (] 7 5l 4 A
25 D T 1) PR A R 46 12 % % 00 R B AR
ARYAR I P 1 A e K3 R L AT BE Sk IR A 3t
AT

AR YA 56 285 51 20 AT, T 24 1 TR AR A rer HE
D, o [ B 2 A ceeM I cer K 35 TR IS T 1k 45 26 4
TR 25 R AH AT, R BN DU BR K it 2. X R
PCR 75 3[Rl B A zee M Fl ter K 356 PR S 1 PR 3 12
Wiy TG 7L 4% 3ok T ) T 2 Pk A — S % AT E R R S AR
. B 3 bREHEMN reeM F P, H IR X5 14 B % i
25, X I e 5 IR R KB s R B RN K.

HY T DU PR 3R A7 AE 22 Rt 24 35 4, HO5E DR 43 A1 1
BOE A T 584 5% 1 5 b X D B 2K R 4
MG O, 5 ZHEAT T2 IR AT .

2 % X #
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Drug resistance and tetracycline resistance gene identification
of Streptococcus agalactiae isolates from bovine in Inner Mongolia

DU Lin HAO Yongqing

College of Veterinary Medicine , Inner Mongolia Agricultural University  Hohhot 010010,China

Abstract In order to understand drug resistance and tetracycline resistance gene of Streptococcus
agalactiae epidemic strains,the prevalent strains of S. agalactiae from the main bovine culture area of
Inner Mongolia Autonomous Region were detected through Kirby-B auer (K-B) method and PCR.Drug
susceptibility testing indicated that the S. agalactiae isolated strains were sensitive to most antibiotics.
The S. agalactiae isolates were susceptible to penicillin, cefotaxime, cefazolin, amoxicillin, erythromy-
cin, ciprofloxacin, enrofloxacin, ofloxacin, clindamycin, nitrofurantoin, and vancomycin with susceptibili-
ties rates of 90% to 100%.In contrast,the S. agalactiae isolates were resistant to tetracycline with re-
sistance rates of 77.27%.Four resistance genes including tetM ,tet O,tetK ,and tetl. were characterized
by PCR. All strains carried the resistance gene tetM and 7 strains also carried the resistance gene tetK.
The resistance genes tetO and tetl. were not detected. The results indicated that the resistance gene were
related to the resistant type of antimicrobial agents and was important for further research and clinical
therapy resistance mechanisms.

Keywords Sireptococcus agalactiae ; K-B method; PCR; drug resistance; resistance gene
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