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The relationship between the integrons distribution and drug resistance of Pseudomonas aeruginesa”
XU Lingqing , HUANG Zhenting , TANG Yingxian LI Yuzhen ,WEN Weihong ,
CHEN Lingjuan ,WANG Huan ,Li Jiehua®
(Department of Clinical Laboratory .the Sixth A f filiated Hospital of Guangzhou Medical
University/People’s Hospital of Qingyuan City sQingyuan,Guangdong 511518 ,China)

[Abstract] Objective To investigate the drug resistance characteristics and the integrons distribution of
Pseudomonas aeruginesa (PA),and detect the information of drug resistance gene cassettes in integrons to ex-
plore the relationship between integron carrying and bacterial resistance. Methods A total of 68 strains of PA
were collected. BD phoenix100 automatic bacteria identification instrument was used for bacterial identification
and drug susceptibility testing. The methods of PCR and agarose gel electrophoresis were used to detect inte-
grons and its variable regions,and the variable regions were sequenced. Results No class [ , [l and [ll inte-
grons were detected in 41 strains of carbapenem-sensitive strains; The detection rate of class | integrons of 27
strains of carbapenem-resistant strains was 25. 9% (7/27) ,class [[ and class [l integrons were not detected;
6 of the 7 strains of class | integron positive strains successfully amplified the variable region,and the posi-
tive rate of variable region amplification was 85. 7% (6/7). The drug resistance gene cassettes carried by the 6
strains included ant(2")- | a,aadAl,aadA4, aadB, aadA2,aadA15,blaVIM-2, blaVIM-3, blaOXA-2, arr-6 , qn-
rVCl,and cmlAl5, the drug resistance gene cassettes which were detected had a good consistency with the
drug resistance phenotype. Conclusion The class | integron is one of the important factors mediating drug
resistance of PA and it perhaps plays an important role in the spread of drug resistance gene, which should be
paid sufficient attention.
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i 25 PE A ML . ASBF T X I R 43 25 19 68 Fk PA
w5 i RE R R n AR DX R S A A AR A T
o 5 A 25 1 2 &R BB A5 RARGE T .

1 #R5A%

L1 MR AR 2017 4F 1~12 H G IR 4
BEMAEE R PA St 68 #k. 68 #k PA Bl & 4017 A7 48 22
S H P ICU 23 R VIR 12 BRI IR 9 Rk H
HhEBE 8 Bk IFARANEE 4 Ak LBE 3 Bk Be R 3 Bk, HiAY
Bl= 6tk Hi8GFHME 7 ¥ 0 mAETRAF 3
PRICU 3 BRAIAGRL 1 Ak, F& 2016 4F 3% [ i R A0 S5 56
FARME P 25 CCLSD) A o H W7 285 2R f A 30 0 ok B
(MIC) =8 pg/mL HI5E R W i 55 5 2 56 & K5 R i 24
Xf ZHK Z T 258 € iy CRPA; MIC<<8 pg/mL ik
HR MU, b CRPA 3t 27 Fk ., Bk 5 B 4 28 4
JBEPA G 41 Bk, Hop, oy 8 AW 43 R (63, 24%0) .
5 8 BR(11. 76 %) HBEIR 5 Bk (7. 36%) . H
T4 Bk (5. 88%0), BI T 2 #k (2.94%), LK 2 #
(2.94%) , Hfth 4 Bk (5. 88%0) . o 145 T Ak hy 4 4 {1 2.
M ATCC27853 .4 v (i A Bk 7 ATCC 25923 F1 KM
AT ATCC25922, H&45  FHM: Xof TR 1k o0 il 4R e 7
TR JE ek b AR T AR A R w0 i S PR B
1.2 U5 {U4% :BD phoenix100 4 H 3l 4l &
YEAL(SEE BD AT ; TIOOTM PCR 4 $#43 . HL Jk
1. Gel DoxTM XR+ ¥ 1% & 4t (36 [H Bio-Rad 24
A o B BRSO AR A (O s A P R
HARAFD s E 41 DNA 28GR 7] & .2 X Tag PCR
MasterMix, Gel Red #% g 4Bl Fil Marker T .1 DNA
Ladder (Jb 5t RAR A L BHE A BRA D 5 519 (1 ifg 5
BRAEWEARAGBRAFA B .

1.3 Fik

1.3.1 456 DNA $2HU #4017/ 41 DNA 48 st
) G HA 5 $2 LS. DNA, i A% BR 28 1 4G 0 S0 AG: )
B DNA e B4l .260 nm il 280 nm Y% (OD)
A (OD.sy /ODogo ) Sk 1.7~ 1.9 Bf by & 4% . e B ) 4%
2y 50 ng/pl, F—80 TR,
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1.3.2 #AMIENPCR M 1. 00K TF
BAEEHRE (43R Int 1,2.3)PCR B &R Hy .2
X Taq PCR MasterMix 12. 5 pl, He & A Taq
DNA H 4§ dANTPs, MgCl, \ )2 b & vp i 55 . F
W4 0.5 pl(10 ng/pl) ,DNA i 0. 5 pL (f
MR BE 10 ng/pl) s #h 78 ddH, O % 25. 0 pLs I 4%
4 .95 CHIAS M 5 min; 94 CAF P 30 5,62 CiB ok
30 $,72 CHEAH 1 min, 26 NEFF; 72 C 4E{f 5 min,
BUS pL P2 s AR AE 2 00 3 W B J P fL K 60 min, HY
Hh 80 V., L 100~1 200 bp Ay Marker [ DNA Lad-
der fEAS ML BER R R G A IF AL FEZE . S 18
SCHRLA ] Int 1.2.3 K] 28 X fir FH 5190 7 50 L35 1.
1.3.3 #A[ZZX PCR & #&5 Fn] 48 X PCR )
AP 4.2 X Tag PCR MasterMix 25. 0 pL, BT
W14 0.5 (10 ng/pl) . DNA 4z 1.0 pL, %b
78 ddH, O £ 50. 0 pls SR &4y 94 C S 5
min; 94 “C25 M 30 5,58 “CiB k 30 5,72 ‘C ZEfH 2 min,
35 AME¥; 72 CHEM 7 min, HU S5 pL P24 SRR TE
L. 2 % B B BEEE e TP L 9K 60 min, L 200~4 500 bp ()
Marker [ DNA Ladder fE 2 W, E K 80 V, I
AR R G5 B IF AL PR 2

1.3.4 AT o8 A48 IX PCR ¥ i L
A T AW A B A A A Fn i, I P G A AR
Chromas & £ #F 17 J¥ %1 $f # £ 1E, fff F§ BLAST
(www. pubmed. com) #EF7 XT3 B, BE 45 VT IC BE A ey
2k

1.4 SEitegsbd R SPSS20. 0 #fF 17 Ge it 41
Br BB LBCR T o K g, BL P<<0. 05 B Z R A
Gt E L,

2 4 ES

2.1 Intl 1.2.3 4% 68 #k PA ddbf i Intl 1 7
B K H %k 10.29% (7/68) s Ak Intl 2.3, Kt 27
KR CRPA, HH Intl 1 7 £k 8 K 25. 9% (7/27) 3 4E
T 7 BEHA U PA Rk H I8 & T AL
TR IR A TR AL PCR 45 5L LA 1,

x®1 CRESTHESHBERRTERMSIMFT

H g2 J7 17 551 (5"-3") K (bp)

Intl 1 1E 11 GGTCAAGGATCTGGATTTCG 493
% I7] ACATGCGTGTAAATCATCGTC

Intl 2 1E ) CACGGATATGCGACAAAAAGGT 789
JZ 1] GTAGCAAACGAGTGACGAAATG

Intl 3 E 1) AGTGGGTGGCGAATGAGTG 922
JZ I7] TGTTCTTGTATCGGCAGGTG

Int-variable area 1E ] GGCATCCAAGCAGCAAG variable
S I AAGCAGACTTGACCTGA

Int I 1.2.3 23 B RL T oI A Tl 5/ R <r oA i (98 A W RE IR 35 oh BLRR P 2 5% AR 0 LIS & 7 B



FRESF 201945 8 A% 48 5% 16 M 2757
x2 684k PAT REBSFHMM I XESTHEMNMARELER(X)
I RBEETHEGN=D T RS THEG=61
LAY i 245 ¢ P
it 24 % R HUE R it 24 % R HUE R
VARV LT | 29. 4 100 0 0 21.3 11.5 67.2 <0.05
% 7t BE 19.1 100 0 0 9.8 6.6 83.6 <0.05
HNT R 16.2 71.4 14.3 14.3 9.8 4.9 85.3 <<0. 05
S A 5 19.1 71.4 0 28.6 13.1 1.6 85.3 <<0. 05
ke R 17.6 71.4 14.3 14.3 11.5 9.8 78.7 0. 05
T E AN 13.2 71.4 0 28.6 6.6 9.8 83.6 <<0. 05
RRER 10.3 57.1 0 12.°9 1.9 0 95.1 <0.05
WK L VG A / il s 114 30 10.3 57.1 14.3 28. 6 4.9 16.4 78.7 <0.05
B oK 2 7.4 57.1 0 42.9 1.6 0 98. 4 <0.05
Aty 20. 6 42.9 0 57.1 18 6.6 75.4 >0. 05
i % 0 0 0 100 0 0 100
bp 2.3 BEFAERY AR 7K RS T

M: Marker Il DNA Ladder(100~1 200 bp);1~7:Intl 1 3& [ FH
TR 5 8« B X IR 5 9« Ina D 1 SR B P A K 5 10 28 |9 ) R
Bl o] XEAHmEREPCRyEER

2.2 [ REATHEMWAYWMAEHLR 1
e A PH A B MR XT 25 S B TR 25 W Tt 2 2R B RG I R
MR T T R A TR AR, 22 BB T 2 lh A
WS E X (P<<0.05), L3 2, [KELHTFH
PR 28 557 25 1 A G fE B B (RR) 43 BT L2 3.

%3 | XESEFHERHESMZAE RR 27
HLEZY RR 95%CI P
I B v / 252 B By v
3k 1t 4t BE
WA 12.954 55 2.049 81~81.871 25 0.006 493
S 100 i i 10.576 92 1.747 48~64.018 71  0.010 219
AR R 11.666 67 1.892 04~71.938 97  0.008 125
U E DAL N 16.388 89 2.383 75~112.678 00 0.004 511
RREHR 11.619 05  1.748 09~77.228 50  0.011 117
WRPLPG AR/ M s EL4H 11,604 28 1,746 124~77.118 96 0.011 153
B oK < A 16.800 00 1.407 98~200. 458 00 0.025 504
A 2.892 857  0.565 04~14.810 56 0.203 881
i R

FkZad PCR KK G . HBUH 254 A 6 Ak, H
R B JETE 2 000~5 000 bp Z [ K/NANEE, LI 2;
HA 20 ¥k CRPA W47 T Al 2 X P31, BoR A 3 #k
1E 500~800 bp &bty B 447 . WA 3.

bp M 1 2 3 4 5 6 7 8

M:Marker [ DNA Ladder(200~4 500 bp);1.2.4~7. %4 7 0]
A5 DX PHPEAR A 53 1] AR X B P AR A 5 82 45 1 X AR
& 2 THE ] RESFHEREKATERX PCRER

M 1 2 3 4 S5 6 7 8 9
bp

4500

3000
2000

1200

M:Marker [ DNA Ladder(200~4 500 bp);3.4.9: [ 254% 45 T
P CRPA W] £ 4% 7fy 7 4% [X.
3  #4 CRPAFZRX PCR 4R

2.5 AlZR XD AT & TRRLREBEAETHE
FRBR R DX ) S 3 vk i B AT BE 4% T 2 X PCR 7™
Pyt 10 BRI 25 R R L7 Bk T 288G 7 B B B
AR XA 6 BRI I HA Al i D @ RNk 4 i
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B R FE A S Mif 25 3¢ 11 AR X KN (bp) AR X R R A A A

1 asb,d.e,f 2 848 ant(2")- | a-blaVIM-2-ant(2")- [ a-arr-6-qnrVCl-aadAl-blaOXA-2

2 a.b,c.dse,f,g 4008 aadB-aad A2-cmlA6-aad A15

3 a.b.c.d.e.f — —

4 a.c.dse.g 4004 aadB-aadA2-cmlA6-aadAl5

5 a.b,c.d,e.f,g 4 004 aadB-aad A2-cmlA6-aadA15

6 a.b.d 3869 blaVIM-3-aacA4-aadB-aacA4

7 a,b,c 2 828 ant(2")- | a-blaVIM-2-ant(2")- [ a-arr-6-qnrVCl-aad Al-blaOXA-2

a: BT FEIR 2E QI e BT S8 2 B R o b R 2 (PR R IRR ) s o MEIREZE GRIN U B 2 BV ) s s S TR 3R 26 G ALl g Sk
TAMERT) s e 718 75 85 3 CURBL VYA + £ 95 %2 3/ B 1A I G2 6 40 41 500 52 53 90 COUR 2 WO PR/ b et L 36D 5 g« B0 R DA IE I 288 (UG SRCRED 5 — < AR

AN HERE 12 B 25 P ant (27)- T a,aadAl, aa-
dA4. aadB. aadA2, aadAl5, blaVIM-2, blaVIM-3,
blaOXA-2.arr-6 .qnrVC1 1 ecmlA15, H4y 3 ¥k AT £
FOMRLIN 4 At 2 B R & 4 ) arr-2, eml45,
blaOXA-10 FI aadAl,
3

PA K b W &R B . AT
PA Fitkrh ICU 4 i A 5 . 33. 8040 AT RES& th T
ICU thZ Jym i . o JIRE & R ™ 2018 v g
g S DA ST BE I TR AR AR 2 S fa B R
S BRI Jir LS B X TCU i 3 5 45 1
FNWEIN . BT A 28 B TR 24 ) A I e B R A O I R
B TIEIT PA RSRECY) A HE RO AR R FLT 2Y
KRB LT . AR CRPA KRR 39. 7%
(27/68) , 11y H.7E 31X L fiif 245 5 ook Ho At F 28 51 1 245 )
N 8 2R I8 S 7 TR 2R 2 R M S I 28 4 A A v T T
E) eI SRS N LT S

G TR BT LU o A R S Ay A
BT V) B AR T i 25 3 R B DNA ST Hok
AR T BT TR 25 W BT | B RN B0 P T AR T
MRS st R, LAY A G 58 SF K U 3 R
ST IR St S H )R8 R AR DX, AT AR XORT A A A AR R A
A— B AT 25 HE L (A A B e B S AR I T
ZIRFAE . MR 5 PR SE A U P g D B A Y Int T LR
AT B A FHETAT L2y 6 28, i Wi 1.
I MEEST.

ABESE K B, 68 Bk PA thdbdg il [ K857 7
B A RN 10, 29%(7/68) , KA [T 26 AT 26 e
SRR TE W AT AT R A AR M DX B R B 1 22
So Hi 27 gk CRPA T 2834 7 A (25, 990)
Lo 41 Bk 7 B4R 28 BT T 24 W SRR R BH 1 32 (0D s
1 B AP T Pk 0T 268 K 2 50t 1A 245 ) Tid 25 2 1
T L RBES FIHMERE K. 25 A 5% 8 L (P<
0.05), #xt RR 3 #r & M. [ 84+ FH P E bk B
Rl TR 2R AN 24w T B TR R B Ut R Ah 25 R A S
TR L (P<C0.05) UL AT 0, & 5 1Y 485 4 % 4

W25 EE HEEN . WEFEEV XA WHTER
J7 T OGRS R G T 1 BN R

HETFE 1 2888 &+ P & Ak mT A2 X & 300 Tid
RN AR ABFGEAE 6 Bk T 28841 PR B bR Y
AR ARG 12 R 2 R . Hop ant(2D- 1
a.aadAl.aadA4.aadB.aadA2.F1 aadA15 & 4 b 21
B 2R 25 W n w25 38 Y5 blaOXA-2, blaVIM-3 Hi
blaVIM-2 S 4 fith 3~ P I Jiic 25 245 0y g it 25 35 P 5 arr-
6 55 ARV 25 Wi 2456 5¢ 5 qnr VCT K& A 5 s 4 i 28 1irf
2545 565 emlALS LR 5 & E R 254 X0, sy
B AT AR DR e 25 5, it 24 35 PR RS 24 ¢ B HL A AT 1
— SO AH A A SR R R G T 24 3 B A SR A Y 2
SER G0 2.3 .4 5 5 T AR AR X v A I 2 T 24 A
A A L ) i 24 TR s T B A A T 24 AL

25 BT R G T R HEAT 5 AN T T 2 YA A Y
FAJIBE 2R O s s R s A L I 2 i . RS
WFST X5 T 1 A 48 TR i 245 199 & A A% 1 P LA 22
YERTS
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