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Abstract
[ Method ] A total of 21 common antibiotics and 5 standard strains were recruited as the study objects.A broth microdilution method was per-
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Objective | To evaluate drug resistance genes and virulence genes of the inducing drug-resistance pathogenic bacteria in wvitro.
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formed to test standard strains antimicrobial susceptibility and mutants resistant to sensitive antibiotics were selected by stepwise exposure of
standard strain to increasing concentrations of drug.PCR was used to determine drug resistance genes and virulence genes.[ Result ] The results
of antimicrobial susceptibility testing showed that five standard strains were highly sensitive to aminoglycoside antibiotics. And Escherichia coli
were sensitive to tetracycline antibiotics ; Salmonella typhimurium , Pasteurella multocida and Streptococcus pneummoniae were sensitive to quino-
lones antibiotics ; Staphylococcus aureus were sensitive to lincomycin.The results of drug-resistance gene test showed that new resistance genes
were detected in aminoglycoside-resistance strains and tetracycline-resistant strains ; quinolone resistant gene parE were detected in norfloxacin-
resistance and standard strains of Pasteurella multocida ; quinolone resistant gene gyrB were detected in ofloxacin-resistance and standard strains
of Streptococcus pneumoniae.The results of virulence gene test showed that all the 3 Escherichia coli carried CS31A gene and Escherichia coli
standard strains carried fimH ,doxycycline-resistant strains carried afa gene.No virulence genes were detected in Pasteurella standard strain,
and oma87 and tbpA genes were detected in the resistant strains.The virulence genes were detected in standard strains of Salmonella typhimuri-
um , Staphylococcus aureus and Streptococcus pneumoniae.| Conclusion ] In general it was easy to select resistant-strains by aminoglycoside anti-
biotics.There is no significant correlation between different drug resistance gene and virulence gene.There were differences in virulence gene
changes after bacteria acquired drug resistance.
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TATAY TR ) BOARAHE.
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PCR § 14855 .94 C AR 5 min; 94 CARPE30 s, 38 & 30 s,
72 CHEAf 1 min, 30 MEH; 72 C L LEH10 min, PCR F=44%
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Tablel Primer of drug resistance gene

ZAl [FETE-
Type Antibiotic resistance gene
RS aacA4 aacC2 ., aacC4 . aac (3) -l a. aac
Aminoglycosides (3)-IV. aadA | aadA2  aph (3) . aph3’,
aph (3") =1, aph (3") —1la. aphAl , aac
(6")/aph(2') ,acc (6') —ie+aph (2") .
msrA ;rmtD (rpsL strB
MRS gyrA \parC .parE qnrS .qnrB
Quinolones
T EIE tetA tetB .tetC tetD tetM
Tetracyclines
MRAT ek msrA
Lincosamides
*2 BEHERSY
Table 2 Primer of virulence gene
Al B JIHER
Type Virulence gene
Kt afa, aggA, CS31A. cylB., cylM
Escherichia coli efaA fimH .gelE .irp2 pap
Al A BEBR A bacteriocin , ¢fb | clpP | cpsE | hlyB |
Streptococcus pneumoniae LytA ponA sip
iﬁé%%ﬂz@ gap Nuc Sea Seo \TSST-1
Staphylococcus aureus
FUAGIEVDT T IR glgC \HisJ lnvA  phoA | sdlf | SGP |
Salmonella typhimurium SpvR .STM—-4495 stn
L ANE B AT SimA | hsf =2, oma87 | oomph , pm-

Pasteurella multocida HAS \ptfA soda ,tadD thpA

22 KIMESIZHRIE K 3 AL M2 RS 8 IRABHUHE
FrIGHY MIC SpRfER R MIC AH B, HIE R AREOR A iR R
B 2 OIED T T RIS S IR D A il R B KT ) MIC A5
PRRAR IS T 1 023 A5 L L T PR OR 2 38 KM AT B T
PR BRI FE VD TT QB A9 MIC 5 05 o TR AR A LU T
151,

®3 BHEWMHHEEEKN MIC &

Table 3 MIC of strains before and after induction resistance B wg/mL
n o SR N e 25
Strain pe o Antibiotic Srandar fhbrohie Tesistance
antibiotic strain MIC strain MIC
KA BT PRKRFEZR
L . ) : o e 0.500 8.000
Escherichia coli Aminoglycosides Gentamicin
S 8
lllﬂﬁ?q gﬁﬂ’% 8.000 >128.000
Tetracyclines Doxycycline
3 VD SR LK o
BUPTEDTIICE RIERITK BEIGA 0.250 >128.000
Salmonella typhimurium Aminoglycosides Streptomycin
J
AT <0.125.000 128.000
Gentamicin
WP IR 2
Quinolones Norfloxacin <0.125 2:000

EAES
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FR3
- S B S » LINGATEY S [GESIEES
sEt] rffn Type of Aiﬁ]%ic Standard Antibiotic resistance
- antibiotic strain MIC strain MIC
2 AR O PR % 2 000 2,000
Pasteurella multocida Aminoglycosides Streptomycin : :
e
RRER 0.250 >128.000
Gentamicin
M VD A
Quinolones Norfloxacin <0.125 16.000
SR AL Bk 22 0250 12000
Staphylococcus aureus Aminoglycosides Amikacin ’ ’
K T
LS LRI 0.125 64.000
Lincosamides Clindamycin
e BT LA B 0250 >128.000
Streptococcus pneumoniae Aminoglycosides Streptomycin ’
KT 2.000 >128
Gentamicin
< > Lt A s L
MR ARD T <0.125 128.000
Quinolones Ofloxacin

23 THAERERN R4 08, KB EE S 2585
PRAR L, Bt R HP A R S e S 2 0 DU B R T 24
FEIR 5 T DR KR KRR AP AR . aac (3) ~Tla FE R ; it 22 76 26
RIRAR PRI terAd SEP BT ZEVD 1T EC B 15 S 1 24 i A
ORI 4 2 M AR G 1S i 245 R 5 T i 4 7 2 T Ak v
K aacC4 B 5 Tiif RO 25 2 B AR TP AT ) aacC2  aacC4
Fl Aph(3") —lla FE[H . 22 3P I ECAT B bR v B R RN TR o J 70
TR EIAGIN Y park BEDH ; R 2R TR R TR AG I Y aacC2
LR i R RS R AR PRSI ) aacC2 R strB 3E[H . 480
A ER TR (4 BT KR L R ARA I H aac (3) ~Tla JEPH, T AR fE

PR FITTIES e MRS 28 T ok v 240 350 A ARG HR T 25 B PR il 58
ERTA AR R MRS 42 900 A2 R PP ARSI ) gyrB JE AT i
A AR BRI PO 3R R AR A Y aacC2 JE

24 BHERWRN SEREUFENGEIRILE 4, K4
W RIAT BRI 1 24 bk P 2R Y CS31A I, ThidR
WEGAR ARSI I fimH LD TR 22 DU SRR A AR AR I Y afa 2
P 22k B FRAT AR v AR AR I 4 75 7 2E 1A 1 3 g
TR PRI oma87 il thpA FEH . BUFEVDT TR 4
A0 2 I T RTS8 % B T 140 7 s 1 T R P ARG ) g g 2
S RS 24 BRTR P AASEN Hh 2 T3 5 A
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Table 4 Drug resistance gene and virulence gene test results

LS i 2L B I HER
Strain Drug resistance gene Virulence gene
K AR E TR bR _ . .
Standard strain of Escherichia coli CS314 fimH
fif RR BRI Ay .
Gentamicin resistance of Escherichia coli aac(3)-lla 5314

4 7S R
eSS i tetA CS314 afa

Doxycycline resistance of Escherichia coli
FUOIFEVDT ] IR TR bR TR A

Standard strain of Salmonella Typhimurium
M523 2R B &V TT IR T

Streptomycin resistance of Salmonella Typhimurium
[CUSN EXEtiE SN

Gentamicin resistance of Salmonella Typhimurium
TR IR 2 BT PE D T T IR

Norfloxacin resistance of Salmonella Typhimurium
ZAMEE RATE AR AR

Standard strain of Pasteurella multocida

TR EER R A AT

Streptomycin resistance of Pasteurella multocida
S PR 8 R 2 AN AT B

Gentamicin resistance of Pasteurella multocida

T TSR0 B 20 A B AT B

Norfloxacin resistance of Pasteurella multocida
4 T T BR TR IETR b

Standard strain of Staphylococcus aureus

Tof BT oK £2 45 B (AT A R

Amikacin resistance of Staphylococcus aureus
T PO 28 3 (A A R

Clindamycin resistance of Staphylococcus aureus

— SpuR STM-4495

aacC4 —

aacC2 .aacC4 Aph (3") —lla —

parE —
aacC2 oma87 tbpA
aacC2 strB oma87 ,tbpA
parkl oma87 tbpA
— seo .gap
aac(3)-lla —

eSS
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LS M2 3E A BESIFEH
Strain Drug resistance gene Virulence gene
Jili 5 BEBR AR IE BRI bR
Standard strain of Streptococcus pneumoniae ek LyA elpP
T ¢ 2 _
Streptomycin resistance of Sireptococcus pneumoniae
T A M BB T 2 _
Gentamicin resistance of Streptococcus pneumoniae
R S e PR - _

Ofloxacin resistance of Streptococcus pneumoniae

3 iR 54it
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S gyrB Hl park FE[H 5878 X 25 PE RO B i T L %
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Je B, B B PE AT B O 55 T 25 A7 A — 5 YA C
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DO T TR 251 5 B0 P 2 IEAR GG R . Jrtaer™)
WA B, ARV FEVD 1T FQ BRI 25 Pk AR i, a3 A 2
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