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H 1% RDSAB EARAZ AL D HERALENEHT . HkS ABREF ORamie X A8 E;F AR BasD £
HEFHk b &, % 59. 1% (65/110), & A & B BauA #= Omp33-36 # & R &K, 5 51 4 6. 4% (7/110) F»
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Abstract: Objective To compare the virulence characteristics of different drug-resistant Acinetobacter
baumannii,and to explore the relationship between the drug resistance of Acinetobacter baumannii and its
pathogenicity. Methods A total of 110 clinical strains of Acinetobacter baumannii were divided into 3 groups:
multi-drug-resistant Acinetobacter baumannii (MDRAB) , extensively-drug-resistant Acinetobacter baumannii
(XDRAB) and relatively sensitive Acinetobacter baumannii (RDSAB). PCR was used to detect the virulence
genes (BasD,BauA,Omp33-36,traT) carried by the test strains. The absorbance method was used to detect
the in vitro growth of the test strains. The rubbing novement test was used to detect the motility of the test
strains. The gelatinase activity test was used to detect the production of invasive enzymes by the test strains.

The crystal violet staining method was used to detect the biofilm formation ability of the test strains. The mi-
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cro-method D-mannose resistance to erythrocyte agglutination test was used to detect the ability of the test
strains to agglutinate erythrocytes. The mouse infection test was used to compare the pathogenicity of differ-
ent drug-resistant bacteria. Results Among 110 strains of Acinetobacter baumannii, except for 2 strains of
RDSARB that were positive for rubbing movement, the other strains were all negative. No rubbing movement
was observed in MDRAB and XDRAB. All 110 strains of Acinetobacter baumannii had negative gelatinase ac-
tivity. 25 strains of RDSAB had stronger biofilm forming ability than 42 strains of MDRARB or 43 strains of
XDRAB,and the differences were statistically significant (P <C0. 05) ,among them,25 strains of RDSARB had
strong positive biofilm formation ability, while 42 strains of MDRAB and 43 strains of XDRAB were mainly
positive. Only one RDSAB could agglutinate with AB and O red blood cells in the presence or absence of D-
mannose. The virulence gene BasD had a high detection rate of 59. 1% (65/110),the detection rates of viru-
lence genes BauA and Omp33-36 were low,6.4% (7/110) and 3.6% (4/110) respectively,and no virulence
gene traT was detected. The detection rate of basd virulence gene in MDRAB was higher than that in RDSAB
(P<C0.05). The detection rate of Omp33-36 virulence gene in RDSAB was higher than that in MDRAB and
XDRAB (P<C0. 05). The detection rate of BasD and BauA virulence gene in MDRAB was higher than that in
XDRAB (P <C0. 05). Conclusion

not increase correspondingly. The environmental survival and colonization ability of RDSAB is stronger than

Acinetobacter baumannii acquires drug resistance while its virulence does

that of MDRAB and XDRAB.
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4 RDSAB, Joi ¥ B bk . KW 3% 7 1 ATCC 25922 4l
SRR ATCC27853 H T B B K 24 Fff Js 5 — B=
B A 3 B A ) 2 A5

1.2 U5 RF LB W8 R H5 R EE . D-H
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) Y B B 1Y LB PR 37 o e A4S AR 0. 5 22 [y
BE W H 50 pL BRI LB WA 1 ¢ 20 FR kAR 1
mL; 76 96 FLIRK LM A 200 p L Hi B A9 BT
B E 3 AESL, s a XA LB W 7
FEIR DL 100 r/min A7 RE 3% R FFIRETE 37 °C L&
R 2 h BCHE P RS S0 B O BE A (A o) FF 0 5%
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(3 kT s 76 37 CREFRA P E 24 h J5 . 2 H %
KR, HEEREE 10 mm. W KR 81758 20 BH Pk
ARSI T M A 3 WL AR R 3 WA T M.
)i 4 A B B ATCC27853 AE B %t BE

1.3.3 WIS MERG I B —80 °C 4 T I T
FHATEERY LB A% 38 o el SO B 0. 5 22 PGt BE , R
50 pL R W RERD T 30 g/ L 0 B G I AR B 3%
LA 37 CHEFRAA TSR 24 hy HUR R CE 4 °C
UKAR 4 hJE RS L . A5 TR TR B B A, Ty
BH P o LA 2R R B B ATCC27853 1 Sk BHAME XS IR
1.3.4 S5y il A Y g i R e 1
M —80 °C vk A v & I3 1 B VR F BT 5 1 LB PR i i
LR AR AR 0. 5 22 Q3 BE s 7 96 L 2R 28 & 4%t o
A 200 pL W BRI R MR MR IR E 3 N E L. A H
XTREEhN LB %, 78 37 °C 4 B 355 35 46 vh i B 35 9%
48 hs 5 FRJE W L B g W, I 200 pl BEIR £ 2%
W (PBS) I e LA 2 BRIZIF 5 A 200 pL 10 %6 HY Pt ]
€ 30 min, | 200 pL PBS 1§ VR J5 58 255 LA 200 pL
1% 45 fb YL W {5 20 min, ] 200 L PBS 3% YEbE 5
SR fRAL AR TS LA 200 pL 95% &
Pt , L b 55 2R WU B2 G I 45 28 B & 58 4 T il
Jo s JHEEFR GRS FL Ay o 3 DNEFLEUE AL KN
WMz A LB Rm¥EHR ACK A A5 AC It
B, MEAEY I EE Tk 4 5. A<AC I
PE; ACTA<C2ZAC M55 B 2ACTA<CAAC M FHYE;
A=>4AC Hysm BH

1.3.5 G ka4 D-H 2 58 HE bt 20 40 Mo % 48 ik
B B E IR R BB LB A3 i
F 4 A RMELN 1. 2X10" CFU/mL, -5 B Uk B
A 1.0X10" CFU/mL MY H W, L 4 000 r/min &0
15 min, 2B 138 W B0 0 U0 3 B9 B RO E T PBS
R A R B R OB W (R WGk E S 1 X 10°
CFU/mL) K& JEH PBS Bl 1% #réf i) AB BUF1 O
R 21 4 A B Lo & s & 10009 D-H 88 8
B 1) s 7E 96 L U BRI 20 A i Al £ 4 19 B
B 50 pL #EATAE U RS s B R AL in A% 50
pL SEARE 1% H M AB BIsl O BIAY 1% 2040
MW, TR 4 LRI ST A 4 °C VKA i B0
B2h B REGHIMBPEENS., FANE
TEFLR R A WL /N IR A, D) Ay 9] e 5 5 200 240 B s A 7
FUJE R B, LA 50 pL PBS ffiA 50 pL £ 44 g
BWAE A TEX B, LK Im R A ATCC25922 1 K
H A o B

1.3.6 FHFAOFEEEN FAEHZRRICAE DNA,

I A J1 & F BasD,BauA,Omp33-36,traT, 25 pl
SR Z ORI 12.5 pL B 2 p1,10 pmolL./L
ERWESIA 1 L KB R ZE KN, 5197 51
BT W2 SO L0 ] 51 P 51 W3k 1.
Foft 5 DA BH P 2% B B 1 R BRI BR L fF PCR 373 7 Wy itk
TralifbIf 3% 4 T A T/ Rl B A BRA /LT

W7 25 452 3] GenBank 7 28 B0 % 5 He Xt T 2
HEAT XS,
*1 FHEEPCR ¥ 1354
B ) A SIFEA (5'—3") IR
(bp)
BasD F:CTCTTGCATGGCAACACCAC
R:CCAACGAGACCGCTTATGGT 868
BauA F: TGGCAAGGTGAAAATGCACG
R:GCCGCATATGCCATCAACTG 224
Omp33-36 F:ATTAGCCATGACCGGTGCTC
R:CCACCCCAAACATGGTCGTA 726
traT F:GGTGTGGTGCGATGAGCACAG
R:CACGGTTCAGCCATCCCTGAG 290
T F O BWESIYGR RS9,
1.3.7 /NRURMEE SIS AL BOR [ it 24 i

ORI A — MRIEAT B 95, 4 2 95 10 TR TR S e 1Y
LB Rt A & 4 F R LN 1.2 X 10°
CFU/mL, B E R 1. 0X 10" CFU/mL A&
W MR G B LA 1. 0 X 107 CFU/mL 1F hy %) 4 He
FEHEAT 10 4% 28 14 09 0 BE 2 A O B 1. 0 X 10°
CFU/mL,H P 4E 1.0X10°,1. 0X10*,1. 0 X 10",
1.0X10°,1.0X10°,1.0X 10" CFU/mL 6 P& ;%
57 HUNEBEALA AL 19 4, A4 3 HL Hp 1~18 410
JEYL A L 19 20 R X BRA 5 B UL 4 B H/IN B ST 200 pL
PRV, N R 2 R O 45 e g AR B AR UK 5 1~ 6 440 S R
B E R 1.0X10°,1.0X 10°,1.0X 10", 1. 0X
10°.1.0X10°,1.0X10* CFU/mL Ay RDSAB,7~12
HAEFD R () MDRAB, 13~ 18 2H 4% [ 3 ¥k i
1 XDRAB, )5 & K W28/ B 8 T 1% O 3% 22
WEL 10 d,

1.4 SEitsghb 3 R SPSS22. 0 48 i 84 % ¥4
TR ST, BIES M EREDL o +s £
7~ » 0 R AR B) AR A0 AR K BB T B B3 SR FH B AR 0 A ik
TG 7 25 53 A1, 1R I8 TR R [ A6 4 Bk B TR B 78 0 19 Lh 3¢
KH ¢ K505 11 EOF R LB A R R ORI R T
ke () 5 DRUAS: 1 % (B8 1732 Bl Be ) L IR T 6% 1 | i 5 45
SBAHER AN R T FEW LR X K5, U
P<C0.05 BERAGIT¥E XL,

2 %% R
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[B) ) 38 i H 0 52 B A {E A3, RDSAB [t MDRAB
% XDRAB A KPR HER LG 228 X (P>
0.05) ., WLIE 1,

2.2 BEfTIEIMIE A 110 BRELE R ST R .
Br T 2 % RDSAB #8471z 2l BHPEAb . H A & bk 3 20 B
P, MDRAB fil XDRAB ¥ oK W 22 5| 4 17 iz 5l . B4 17
1B B BE A L] 43 A 22 RG24 8 L (P >0, 05),

2.3 WREGTE MR 7E 110 AR 62 R AT N
rh, 4 TR A R BH RS Wl I 1 35 S I PR L O TR i 2 2% R Y
i e R BT B 7 AR DLl A AR SR AR 2R R R Y

REJI 22 5% .
1. 94
-e-RDSAB
-=-MDRAB
1. 0 -~ XDRAB
q:S
0.5+
0' o 1 1 1 1 1 1
0 2 4 6 8 10 12

Fit 18] (h)
1 [ 25 1 9 60 2 TR sh AT B A K i &%

2.4 R[] 24 1 S R Bk B AR ek B OE AR R ) DU
E 110 BRI HR B REE BUE 9K . RDSAB 14
Yk R L e 1 it MDRAB 5% XDRAB 14 4= ¥y 4 I
JEHRE 108, Z R A G IFF B X (P <<0.05), 25 fk
RDSAB A ¥ % B JE B BE 7 LA 38 BH 1 (56. 00%, 14/
25) g ., HOW N BH P (36. 00% ., 9/25), T 42 Hk
MDRAB #1 43 ¥k XDRAB % 3 DL FHYE R £, 20 51
i 59.52%(25/42) F1 69. 77% (30/43) ; H ¥k b 55 FH
PE A3 95 35, 71% (15/42) F1 18. 60% (8/43), W,
* 2,
*2 AEWHEMNESERTEEDEERE
BE A HILE B0 (%)]

o 4 S LB
it 24 1 bk n

55 Wt Bt el
RDSAB 25 2(8.00) 9(36.00) 14(56.00)
MDRAB 42 15(35.71) 25(59.52) 2(4.76)
XDRAB 43 8(18.60) 30(69.77) 5(11.63)

2.5 LT 40 AR IR A 2 FE 110 BRI SR S FF 5
H, A 1 Bk RDSAB 74 5% J6 D-H &8 077 78 10 2%
R YIRS AB BT O BY 21 40 ffg & A e 4 {0 20 )
WS TG % E X (P>0.05),
2.6 FEAHEEWKN # WE S IEE BasD,BauA.,
Omp33-36 Fl traT H,Bx T3 traT JTCHED 540,
oAt PR B v] Az L A BHME S 3 25 SR LA 2,

TE 110 tR 61 S RS FF W, # 01 2 K BasD B A
AR A R, O 59, 1% (65/110) 5 % J1 3L Al BauA
1 Omp33-36 £ 1 L EAR, 435K 6. 4% (7/110) F

3.6%(4/110) ;8 F N traT LK H . W 3,

X Eb AN [ it 24 14 ) 6 22 S S FF B B T R TR R
HE L, MDRAB [ BasD & J7 3% F K 8 tb RDSAB
B 2ERAGIFE X (P<<0.05) ;1M RDSAB /)
FF Omp33-36 #; b MDRAB #1 XDRAB & , 22
S G = L (P <C0.05); MDRAB #J BauA i
BasD 2 7 3£ [H £ it F b XDRAB &, 2 % F 4 it
B Y (P<0.05), W 4.5.6,

(bp) M 1 2 3 N
2 000

1 000
750

500

100

H#:M A DNA marker 2000;1 2 BasD 3& K (868 bp) ;2 & BauA
BEPH (224 bp) 33 2 Omp33-36 JEH (726 bp) s N Sy B PEXS I,
B 2 S EHk PCR ¥ 4R

®3 FEAMBEEHSAHIFEELSHEERD
BHZER ()]

T R n BasD BauA Omp33-36 traT
4 TR R 110 65(59.1)  7(6.4) 4(3.6) 0€0.0)
RDSAB 25 14(56.0)  0€0.0) 4(16.0) 0€0.0)
MDRAB 42 35(83.3)  7(16.7) 0¢0.0) 0€0.0)
XDRAB 43 16(37.2)  0€0.0) 0€0.0) 0€0.0)
%®4  RDSAB# MDRAB®RHHZFAH
ERERILR(n)
LRV S n BasD BauA Omp33-36 traT
RDSAB 25 14 0 4 0
MDRAB 42 35 7 0 0
x* 5.959 3.042 4,581 —
P 0.015 0. 081 0.032 -

T — NiZIE R .

%5 RDSAB# XDRAB#HME N
EEERLEE(2)
n BasD BauA  Omp33-36  traT
RDSAB 25 14 0 4 0
XDRAB 43 16 0 0 0
2 2. 264 - 4.706 -
P 0.132 - 0. 030 -

TE: — MIZLEE .
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2.7 NRUANTESI S X 3 T A [a] i 25 74 i) 6
AT BEAT/NRAR N RE 98, 20 10 d B9 WA

ST AL AR TR TE 1 /N B A BT

*x6 MDRAB #1 XDRAB fIF W EE BB (n)
R n BasD BauA Omp33-36 traT
MDRAB 42 35 7 0 0
XDRAB 43 16 0 0 0
X* 18. 834 5. 760 — —
P <£0. 001 0.016 — -

Ve — U
3 i+ i

I AR SR T 2 RN Bl T B R BT A T A
TLATFRAE R 25 A0 77 18 . i % S R ST B A R D
MLEI STt /b HET e & R FF b 2 S )
HF R EAFIMNEE A AR B IEE D, S8 %
W AW R Bk A s B BE AR

) 2 R B FF R R LS BOR R L )2 A7 TE T E B AR
Be R I K A G P O R T AR AR R 45 N R R AT
SEREVEAL IR IR AN fE 7 2 e IR R 1 B0 4%
1 O N 15 e S 7 N W TR S U= NP v e
KRB T A A2 , 45 3R WIAE AR AP AS [R) it 245 4 1 i 2 O
PIFFEARKBEN KR, ZRLGEIT¥E X (P>0.05),
2 B i 24 M 1 4R A5 5 R 5 B0 R AR AN AR T RE 1

YR (1Y) iz o P 5 TR B Y R ) % U0 A G
S R E T EAGE E iz sh (HH A& IV R
BT LA S A0 B AR AR HE R R I R B B, iz B
WA Tis s . 2 L BT L IV R Bl
A EEATIE 3, 25 A0 AE 18 FE K 0 B R R E AT T
51 R e B N2, TR) B 3 AE AR 0 T R B R 1R
2, A@F5E . MDRAB #1 XDRAB #5651 84
fris g, i RDSAB S ARA 2 Bk bk 1 4712 30 B 5
5 MDRAB.XDRAB [ #, 2 % L4 it & X (P>
0. 05) , B B N [R] Tiif 24 2 74 6ifl & AS o)) 4T 181 7 84 1732 3
A8 1 77 101 TG B 22 57, R JaR g s S R A 1) A A g
N REtRTE

Y JE Tl s 20 A1 7 AR — PR 2B MR S, 2 B A K
SIS N A s el N/ - =W QA S 7/ R T NP s
(%) 4 AR 25 1 o T o 200 R R e R R R R AR B Y B0
FIH o ARBIFGE L 110 AR T R SR AR A Rl 5
Uk B A [ it 245 2 789 (1% 60 = S Bl B = A LA BH S i Sk
REVREEMIENEE THE2ZS .

i R A B AR 9 B Y T T 24 R B
I Z R A G HEGE R 2 BSR4 R E R K.
BARDBARI %% #F 5% i 7k MDRAB ‘= ¥ #% % I 1%,
fE 1 tb A MDRAB A= 9y 8% B i RE J1 3. 1 QI
SEDRE G N Sk Bt 2 AR 0 IR A R 0 A G o L i 24
A REAR . A HBF 9T 45 3R B R, RDSAB 1Y 4= ¥ 4% 5 8

R AE J1 e MDRAB 8% XDRAB 4 4E ¥ % I JE 1% AE )
WL, E S G E L (P <<0.05), RDSAB 4 ¥ ¥
R % 66 1 LA BH PE (56. 00%0) S 32, FL vkl BH #E
(36.00%) ;1 MDRAB #1 XDRAB LLBHM: K 3, 43931
A 59. 52% M 69. 77% . HWk A E5BH ML 4r B
35. T1 Y M1 18. 60 %, Tt 24 B Mk A5 0 9 T2 iR e ) 4%
AE X R TR A 5 2% P I R T 24 e 1 3R AR LA
5 19 T 8 B T A 7 ik 55 5 350 H: A 3507 B8 71 Ty 1T TT g
.23 FH 7 K 55 XTI BB B R A T AR T A A A
= RO R L PO WNE N BRIV & 5 e A = R N |
ARk — 5% .

20 TR 1 PR R B T AT L A0 TR A BT e g0 e, X
CLAM M A BELEBE T . AN T 1Y B0 1 5 A0 G R
fiE | L3¢ BE 71 AH G, I BE BB ) 3R A 40 TR EE ) R .
TEASBIF 5 DA PR 1 21 200 i sk 4 X 50 P, X 1 Bk RDSAB
TEA SH T D-H BT 50T 3685 AB AR
O RULT0f & AL e 4 A LT M e S e )y oA 7
PR CT 200 i 58 45 1050 35 S B PR . 0 4 SR R R =R
BT T 4 PR R 4 20 A0 0 10 8 7 55 . S [R] Tt 24 3 R Y fi
BN FT RN 2L A B p BE AR B T TC I 2%

S RNEFF R WG NERAEN TS5 E EHM
JHL45 6 1 78 B AN 42 28 AH 56 B 1 6 Omp33-36, 2k 3%
PR A& AT A2 i AH O 3 1 ) 2L (BasD 1 BauA) &
Sty R6-5 JFORAS 5 1 SMIE 2 A B 1 26 X tra T,
EN TR E TR N =7 N b ol N T s A B |
BasD H A 5 & IR H 3 (59, 1%) 4b . 7 /1 3£ K BauA
1 Omp33-36 £ R EAL, KA 2 B 1 FE K traT,
VR T 5T 45 S W B R Sl R B R ) S A Y oR
AR S VLI 2 AN B0 AT TR & — FlorE XK RE T 09 40 T
ARG R L 3B 5] G 2 T Re T sk g i 30
ARAAW) G o %F HAS [a] i 245 3% R 1 6 K 3l #1135 )
B IR A Hy 45 B MDRAB 19 BasD 7 7 56 A 1 %
. RDSAB & . MDRAB i BauA 1 BasD & J7 3 K
&R XDRAB &, i RDSAB 8 # J1 2 Omp33-
36 £ 1 K [k MDRAB 1 XDRAB &, iX b 45 5 42
N S FEAS [ T} 25 26 50 6600 8 S Bl T B o 2 RT A T 4% 7 AR
P FE 7 3 L 10 I X B A [R] i 24 2 AL A i = R S AT
PR ST RRE AT B, 22 R

/N B DA A TR JR G B ) S B 4 R R B AR R R
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