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e AN IR R 2P R qacEAT FE PR RG]
SAH BRI ST

ANXFH EABR #HR XA hE KEF EAF FTTE

PE# B0 161000  SFFFIG/RTT, FF5F /R T S R R AR 0 BL (RISCHS whA8 XIRHS #RIE skET BT £58E)
161000 %S¢ IR /R 1T, 5757 MR AR B2 B 24 7 & (FE4LHR)

(FE] BR RS0 K S 2 0 S R Sl k1 04 S BB B B8 5 1 qacEAT il 1 2 57 56 PR K x) 3 Fif
HE RGO, Ak EEEIRBE 2012 45 1 & 2014 45 12 6 PR 43 25 11 60 22 S sl - 17 % 4 4
15 B M TR 45 30 Hk , SR PCR 4G T A T AR 4 qacEAT T I 25 77 i A% B0, 3R FH A 42 8% 11 1K 36 4G )
qacKAT J P B B R 3 R0 R 5 TS 22 I B vE i 284k, XERR IS5 ST Sk 2 o, R 7E 30
PR M SRS FF R A 22 BR4E qacEAT JE BHME R 73.3%(22/30) 7 30 BRAR SRR S B b A
18 Bk qacEAT JEB , BHE 24 60.0% (18/30) . 7 HE T ik K J17 352 75 T ATCC 25922 F i 23 15 B fifd 14
ATCC 27853 1) qacEAT H& KA 247 4 B o A5 28000 A 2805 B PR o 7 90 2 700 0 B0 2 S Sl ] ¢ At
I T SO 45 TR R 1) 2 23 A I R V) D R k1 4 v T R L SR LT RO R RO R . TERE
1 min I, B 300 me/L A RN S S S AT B 40 2 (B PR PR qackRA T 2 PRI FE M T ik K B R K F 3L A
FF M B bk, B2 5 3 e 4% 2 L (P #59< 0.05) A, FEA vk B T A R0RIUNT 600 5 OR Sl AT B e 2k AR OR B T
qacKAT 3 [H BH M B Mk 55 BF 1 bk K B8 3R 22 S 3 G 4 3 L (P 9> 0.05) o T Al A i Ak [ T S [) o J5
A AKX 2 TR S A TR A S 1R B M PR qacEA T ik B BA P T AR 119 K TR R B IR T qacEAT 3k A B 14 2Tk
HERHAGEI¥E L (P#<0.05), AR E /AT EEER- S5 min Tmin B 66 S OR 8 #5540 4
1B B BRT qacEAT 35 PRI BH 4 T A K T 56 4 AIG T J R BF ME Ti sk, HL 22 SR 39 ST 24 (P #9< 0.05) ;1
FH 1 min B, 500 mg/L A7 5% S0 08 R SIFT T qacEAT 3 X BH - T8 R X R IR T BIPE T vk, H 22 9
il oE 3 X (P< 0.05) , fH 4 S5 B M T qacEAT K& DX BH P 15 B 1 787 ok K T4 3% 22 3 G811 24 8 SL (P>
0.05), P T EF MR 1 min 5 min A1 7 min B X3 605 A ZhFF B 50 G005 PRI qacEAT £ 18 FH 1
B R K BRI AR F R BAME B bR, B2 RIS # 2 L (P#<0.05), &t KB/ &n e R s
TR 2 A1 PP PR A T qac EAT TS T 2 700 i PR LU 81088 55, qac EAT i [RT B P T e X I DR 5 T 1) 3 o i 78
F T I g T B T AR R o TR R
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[Abstract] Objective To understand the status of A cinetobacter baumannii and Pseudomonas aerugi-
nosa carrying resistance to disinfectants gene qacEA1 and the resistance to three kinds of commonly used dis-
infectants. Methods 30 strains A cinetobacter baumannii and 30 strains Pseudomonas aeruginosa in our hos-
pital from January 2012 to December 2014 were collected. The status of carrying resistance to disinfectants
gene qacEAT of two kinds bacteria were detected by PCR method, and the effect of qacEA1 gene to the resis-
tance of three kinds commonly used disinfectants were examined by quantitative germicidal test. Results The
positive rates of A cinetobacter baumannii and Pseudomonas aeruginosa carrying resistance to disinfectants gene
qacEAL were 73.3% (22/30) and 60.0% (18/30), respectively. There was no standard strains carrying gene
qacEAL. The disinfection rates of active iodine , active chlorine and fast speed handdisinfectant to A cinetobac-
ter baumannit and Pseudomonas aeruginosa were all showed dose—effect relationship and time—effect relation-
ship. At 1 min, there were all no statistical significance in the differences of disinfection rate of active iodine to

qacE Al gene positive strains and negative strains of two kinds bacteria at each concentration (Pall>0.05) ex-
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cept 300 mg/L(Pall< 0.05), and there were all had statistical significance in the differences of disinfection rate
of active iodine to qacEA1 gene positive strains and negative strains of two kinds bacteria at others concentra-
tion and action time (Pall< 0.05). At 5 min and 7 min, the disinfection rates of active chlorine with each con-
centration to Acinetobacter baumannii and Pseudomonas aeruginosa carrying qacEA1 gene were all lower than
that of negative strains, and the differences all had statistical significance (Pall< 0.05). At 1 min, the disinfec-
tion rate of active chlorine at 500 mg/L to Acinetobacter baumannii carrying qacEA1 gene was lower than that
of negative strains, and the difference had statistical significance (P< 0.05), but there was no difference to
Pseudomonas aeruginosa (P> 0.05). There were all had statistical significance in the differences of disinfection
rate of fast speed handdisinfectant to qacEA1 gene positive strains and negative strains of two kinds bacteria at
each concentration and action time (Pall< 0.05). Conclusion The isolation rate of Acinetobacter baumannii
and Pseudomonas aeruginosa carrying resistance to disinfectants gene qacEAL in our hospital are higher, and

the resistance of qacEA1 gene positive sirains to disinfectants are higher than that of negative strains and stan-

- 139.

dard strains.
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AR A SRR R, KPR ES A&
) qacEAT HE R ] Bl 4 2% (OB M AR B, At ™= 2B
X AR R PUPE o AR SCHIFSE AR BE I R 43 15 11 i =
ANSAT TR 2 B T R AR TR, T R
qacEA 1 i 14 5 77 3 R O, 3R 12 35 R 6 = e
FHTE AR OAR | B G 00 AP sH  9 2 5910 04 7
R
1 #MR57HE
1.1 FRACRIE IR FREE 2012 4F 1 A & 2014 4
12 J3 1l PR 3 B 1 00 2 AN Sl AT ) % A 2 R 45
30 Bk, S I [] — i 2 A ] 3 7 1 2 &2 B AR P A I
P 24 25 3o vk [ Mg HE M ATB1525 040 1 %8 5 AL IR 4T
YorE . PSR MR KR 4 T ATCC 25922 4l 2 ER.
B ATCC 27853 ¥y [ T AR Bl RS 36 s
1.2 M EERIIE A qacEAT BRI
1.2.1 DNA #MR @ H %  JH 5 ml B8R+ 22 b
(PBS) BBl 18-24 h (1)1 S AS B KT 5 F1 4 £ M5
MEE R FRYIVET B 1 ml AW E T 1.5 ml Eppen-
dorf & 1,11 000xg % L> 2 min, 3 _E ¥ . JIA 200
T Al K F A TR K T3 10 min S5, 37 BREYR 7K
HIE AT, 11 000xg B0 2 min, B35 2.5 pul 7EH4
DNA #4417 PCR R

1.2.2 PCR 514¥  #&22H E 57 AR AE B
(ncbi) & %5 % 1Y qacEAT £ HF 41 (5 545 ul12338)
HATET S8 i A T A TRABRA G,
51 ¥ ¥ 51 R :qacEAl -F TAGCGAGGGCTTTAC-
TAAGC,qacEAl —R ATTCAGAATGCCGAACACCG,
H A5 211 #2300 bp,

1.2.3 PCR Je )i  PCR RN AKF : 10xPCR 2% v il
2.5 ul,dNTP(2.5 mmol/L)2 pl,ExTagDNA %4 i (5
U/w)0.3 pl,qacEAT-F (10 pmol/L)1.0 pl,qacEA1-
R (10 pmol/L)1.0 wl,DNA #i47 2.5 wl, JG B 4l /K #h
B E 25.0 pul TG ZECH 194 CHUZE 5 min—94
°C 30 s—55 °C 30 s—72 C 60 s, FLAFER 30 J& ], i
J&i 72 CHEff 5 min, 4 CIRAF

1.2.4 PCR RN =#fill B PCR =4 5 ul, 7
1% BB WEBE IS 1 2L 120 V LR FL K 20 min , FH&E
UG RGOS I I

1.3 HERB R

1.3.1 WERSI & WS LREEF 18-24 h HH
SRR R Y, A 1000 mg/L AR (M 9 A4 BEER
IKFRBEW (TPS)VE N A&, & e /0 R IR A, W B L
BN SN 1x10°~1x10° CFU/mL # B B .
1.3.2 RN BUNER . R, AR
5000 mg/L, F A 7K i B B 75 mg/L 150 mg/L K&
300 mg/L % s SEEEN . S, AR 500
mg/L; 43 %l FHBE /K # B 125 mg/L 250 mg/L K
500 mg/L £ o BERIE N . A RE v FIH BRI, IR
FEAEHT

1.3.3 RISl SRR g e i, LR rp R
A 10 o/L B AR B BR 49+3 g/L kR 80 1Y% 5 A
s AR AR S o/L B R E+1 g/L
n i 80 19E IR R T I TR A R 2 ¢/
L BI# AR +20 o/L i35 80 HE W .
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134 BRaEAEKE FEXEilEPhmA 1.0
ml 56 ) BB TR 4.0 ml a6 v B 9 B 590 (BRI M
MAwEmR R il ), WA A, A 3EA 1 min 5
min 1 7 min, B 0.5 ml IREG WM AR & 4.5 ml AL
R A IR A 15, SRJEEL 1.0 ml A W
TR AL 35,37 CHE 3% 48 h 5 dEA7 36 w4k, i
WA 3 W, AR,

1.4 SiitsFabPe SR SPSS 18.0 St it 4 X B4
HEATFGETT 2450 BT -3 K %R H ass 388, qacEAL
5 DT BF P T RIS P T R (1) - 39 2K 238 L R HH D
Xt o K5, LA P<0.05 HERA G L,

2 R

2.0 R T R R SR A ML B 4T qacEAT K
RGO 7E 30 BRE S RZNFTF T, A 22 BR#EAF
qacEA1 JEH | BHMEE O, 73.3%(22/30), 7€ 30 #4
R A 18 BRI qacKAL BRI B
1 60.0% (18/30). b #E & ¥k K 5 % & A ATCC
25922 4 ¢ {5 BB B ATCC 27853 1Y qacEA1 3
DRG0 25 oA B, TR 1 AT 5 R qacEAT 2 A
PCR 79 LUK A

bp M 1 2 3 4 5 6 7 8 9 10 bp
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B 1 SRR qacEAT %P4 PCR 79 i vk &

M % marker 1~4 15 S 3 FF 1 5~8 558 B ML 9
B 1 3 15 10 Sy B 1 ot AR
2.2 HARH A qacEA1 P BH M B A% 5 BH 1 8 kR
XPHUR BT IR g0 45 R A RO 62O S AT T
Y] gt P B TRT R SO A7 TR R 1D 2K TRT 23 347 Bl B[] AR5
RN =ATTEr = RNy & Y I S
., fEKEE 1 min B, 5% 300 mg/L A3 ST fif] 2 A8
SIFFR . A SRR AT qacEAT 35 PR PH 4 B R K B
FRHURT RN R, 2R A5IFFE X (P
1< 0.05) 51, HoAth e FE N A 250U 2 N S AT LA
AR TR qacEAT FE PR BH A B AR 5 90 1 TR Rk K TR
RS THG I (P 1> 0.05) o HAUAE i)
AN e A ARG B A2 N A R % AR B
qacEAT & K FH Pk 3 PR 09 K TR R8T qacEAT &
FI PR AR, H 22 2 A Geit 22 2 L (P $4< 0.05),

PEWE 1,
23 HIREH#N qacEAL JE [ BHPE T R 5 B 1 bk
MRS VE RPN 2 S Y DO N T ik i
BRI M Y TR R4 T R 1 R AR 4 i ] A
FR B R v T AR S Y R O AR R - &L
KA o AN FHE AT BCEAENE AT 5 min |7 min 05X
SN BT TR S 2 A B TR qacEAT 3 PR P 4 TR Bk
KEREMLT IR ER R, HEmHA5IEE
(P ¥1<0.05); 7EVEH 1 min 1,500 mg/L £ 50
X i S N BIAT B qacEAT 3 PR FH M 18 A% K B R8T
BAVE B bR, H 22 5 A SE it 7 B L (P< 0.05) , {H X 4
SR AR R TR qacEAT FE PR BH A 55 9 1 T ok K TR % 2
SRGIHE X (P>0.05), TEILE 2,
24 HIRHEHEW qacEAT JE K BHPETE R 5 B 1 7 bk
MUKy SUS RE L0 N UEIWAREN vEd E O 7 St B E===3 1] D)
060 2 N IR L M M T B B TR ) KR R
Ty it o[]S A T B2 e, S ] I 8O AR L R
WP EEAEEA 1 min 5 min F1 7 min B X @&
AN B FF T S S A A T qacEAT J PR B 4 1k oK
WARMRT RN IR, HERBAZI AR
(P¥#1<0.05), W3 3,
3 itig
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HEBIERPEMZZERE WRMBORE . HE
THEERN ) Z M, 2008 A 245 BLG A (R FR A it
PUAE Ry, L0 B A M B 5 TH B 57 B0 A
il P TR S BRIV, 2l R R A7 TR, 5
AN RIH R AR B ST P R AR
TS 11 5 790 TR AR 1) 8 R T e 5 B0 o 90 2 190 2 DU S
Bt NG 1 R

qack J& A 52 16 32 35 40 1 2 il AL & W SR HEZR (A1
HEH 3700 25 ) . qacE & R 52 R C 4 a8 1Y 37 B A7
qacA .qacB .qacC .qacD .qacE .qacEA1 \qacF .qacG .
qacH .qac), qacEA1 & [ KES 71— &5
T, TR RS TR R 2 [ B R w T Iz AR
B A B e S R ST RS DO R AR
Kt 25 M5, 1 H qacEAT FER#EAF R g iy, A
WP AR Bon, BEHEAT qacEAT T 2 77 3 A
P14 500 122 AN BT T 1 2 1 ERL i TR Y B P 3R 0 S D
73.3% 1 60.0% , AR T 2 S % 4 4 E 1 B 8 A
T TR 1R 2% A1 B M TR qacEAT #4170 80%
BRIBEAE 2,

AR SCHIF 58 R A o4 T U A I #5717 qacEAL
R DR TR R O I PR 3 8l RV 75 7R BT 0 B 45
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R1 BEWRHEEN qacEAT 3B BHPE A -5 B BT LR 1950 7 30 45 5L (ves, %)
ok 1 min 5 min 7 min
i) y
B (mg/L) +/—- 5 Py +/— i Py +/- i P
75 41.7+2.0/43.3£3.5 2253  0.051 66.2+3.1/71.2+2.2 4.129 0.003 80.2+4.2/84.5+8.1 4926 0.001
ifl i AN
S 150 65.5+3.5/67.5£2.7  1.920 0.087 78.9+6.6/90.8+4.9  4.866  0.001 82.3+£5.5/91.4+3.8  6.328 0.000
=)
300 70.7£3.5/86.9+7.2  6.472  0.000 84.6+7.4/100.0 6.624  0.000 88.6+6.4/100.0 5.637  0.000
75 60.3 - - 80.9 - - 90.0 - -
ATCC
150 80.6 - - 100.0 - - 100.0 - -
25922
300 90.3 - - 100.0 - - 100.0 - -
75 41.2+£1.7/429+32 2218 0.054 61.3£1.2/71.4+2.77  9.748  0.000 67.7£3.9/87.5+6.8  6.902  0.000
il 23 AR
E;H@: 150 68.5+£1.5/70.5+4.1 1.343  0.212 75.5£5.6/89.4+5.8  4.582 0.002 89.4+5.8/94.2+5.1  3.573 0.006
L PRl
300 75.1£1.9/79.2 x1.1  5.642  0.000 85.5+5.8/100.0 7.899  0.000 88.3+8.7/100.0 4.233  0.002
75 56.2 - - 75.2 - - 82.1 - -
ATCC
150 85.6 - - 100.0 - - 100.0 - -
27853
300 93.1 - - 100.0 - - 100.0 - -
R 2 HARBEEEN qacEAT D8 BHE B k5 B B PR A 3% S B B T 98 45 TR (s, %)
R Gk 1 min 5 min 7 min
2
K (mg/L) +/- i P +/- i P +/- tfi P
125 0/0 - - 34.1+£1.5/36.1£2.2  4.191 0.002 63.2+3.7/79.4+6.2 5.865 0.000
fifl] & N
N 250 0/0 - - 40.8+1.1/48.12.9 8.508  0.000 71.9+3.1/86.6£6.6 7.881  0.000
EILARE
500 26.4+1.9/34.1£2.4 11.029 0.000 61.4+1.7/74.8¢5.4 6.595 0.000 80.6+8.3/94.6x4.7 4.456 0.002
125 58.1 - - 70.4 - - 80.6 - -
ATCC
250 68.2 - - 85.1 - - 100.0 - -
25922
500 86.4 - - 100.0 - - 100.0 - -
125 0/0 - - 35.1+£2.6/36.4+£2.5 2939 0.017 65.1+5.0/86.8£3.9 9.516  0.000
i A
B 250 0/0 - - 47.1+£2.5/50.6=1.9 3.549  0.006 76.7£7.3/92.8£3.9 5210 0.001
8]
500 22.8+1.9/24.4+£2.0 2.058 0.070 67.1+4.9/84.7+6.0 6.781  0.000 90.4+4.9/94.2+5.1 2.784  0.023
125 62.3 - - 82.4 - - 93.7 - -
ATCC
250 76.9 - - 88.7 - - 100.0 - -
27853
500 91.2 - - 100.0 — — 100.0 - -
£ 3 HIRHEEN qacEA1 5L D] BHYE T vk 5 B T B D ok 5 3 45 300 RO B0 0 3 06 285 SR (s, %)
1 min 5 min 7 min
Bl
+/~ 1l P +/~ t{H P +/— t i P
i = AN B KT TR 16.2+£2.2/26.9£2.1 9.084  0.000 64.9+4.1/79.2£6.5  5.504  0.000 79.8+8.6/92.3£5.7  3.287  0.009
ATCC 25922 60.3 - - 86.4 - - 100.0 - -
] 2% A1 AL TR 20.7+1.2/34.5¢1.9  30.057  0.000 67.3£6.4/80.2+5.8 4476  0.002 86.3+5.6/100.0 7.824  0.000
ATCC 27853 65.1 - - 88.6 - - 100.0 - -
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RN, #A A qacEAT FE DK A9 B2 R S AT 3 M 4R
% A1 PR TR A SO | A SR B R TV R B e
1T qacEAL JEFPIPER bR, IFH 3 Fh # 5
Xof B S AN AT AR T B B A T R 1 K T
2385 i s [va] R0 500 2 P % o T o, 2 R I A A
KAMB-HOCHR , R 1 AT, YA S0k B ik 5]
300 mg/L, H KB [ 5 7 min P E B, HOx
qacEAT F PR 11 1 60 2 AN 00 AT A B2 i) 4 AR B L 7T
() KRR AT IK 100.0%, 1HXF qacEAT 55 B BHM: (4 7
PRI KB I HE 90.0% LA T 7R X F qacEAT JE A
FHAE BRI | S 3 31 58 42 TR A AR | I 40k 20 45 A A%
PR v B B R TR I ], iR 1.0 2 Jek 3 R
SRR, T qacEAT 3 R PR AR (%) 1 2 K Zh FT 1
S AR PR T, AR SCRIFFE T IR 1 3 Rl #5570 19
e 1o VR B B g K A FH B[R] 35 2R 8 3] 100% K 1, A
WA 3R B 58 4 K T, g 38 Ak B e T 2 R A ROk
B HE K IR I TR S, BT R AG 3 A0 2500 19
WSS K A T IR (] X5 7 e T AR SCRIF 5 BT B0 1 0
(B, R e A 1) 2K Bk i R i TR AT 1z ok I 23 56 ok
SE3% . AR SO I 0 G 2 A FE T UE B P FfE AR R
qacEA1 J& [H BHPE B A% b qacEAT 3 BB BH 1 B ik X
TR A PTPE 2, 2 BAE [R) A5 A5 1 T T B Rk
qacEAT & P& BH P B R 19 K B AR T B PR T AR

ZE L RTIR, TH R qacEAT FE R BH M B RE 11

HH LT = o SR T Wik T A Bk A T R A DR I
B2 R BOZ R R I F 2 el
PR IEAT I R, — 2 EORIE I 557 A A Rk
JEE TR L 6% 1) 9 I () S TE R BRI R 2
SiR e AR A ) A TR L A M B I N 22 T 24 1
R B AT qacEAT i ¥ 25 77 35 A R wT
T BE R 0 TE A A AR 4SS
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