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Drug resistance and homology analysis of multi-drug resistant
Acinetobacter baumannii in Kunming"
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Abstract: Objective To study the epidemic characteristics of multi-drug resistant Acinetobacter bauman-
nii (MDRAB) in Kunming,clarify the genetic relationship between strains through molecular epidemiological
investigation , enrich the current MDRARB resistance data in this region,and provide a theoretical basis for clini-
cal formulation of reasonable and effective drug use strategies. Methods From January 2018 to December
2020,a total of 92 non repetitive MDRARB strains were collected from two third grade first class hospitals in
Kunming (hospital A and hospital B for short). The sensitivity of MDRAB to commonly used antibiotics was
detected by microdilution method and disk diffusion method,and 7 kinds of B-lactamase resistance genes were
amplified by polymerase chain reaction. At the same time, 92 strains of MDRAB were genotyped,and the ho-
mology of the strains was analyzed. Results A total of 92 strains of MDRAB were highly resistant to the de-
tected antibiotics. Among them, the resistance rate of hospital A to aminoglycosides and quinolones (except
for ciprofloxacin) was generally higher than that of hospital B. Compared with the 14. 3% resistance rate of
MDRARB detected in hospital B to tegacyclin, MDRARB detected in hospital A had not detected drug resistance.
The results of drug resistance gene detection showed that OXA-23, TEM and ADC genes had high detection
rates in the two hospitals,and SHV,IMP, VIM and OXA-58 genes were not detected. Sequencing and compar-
ison results showed that 92 strains of MDRAB were divided into 12 sequence types (ST),the main types of
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the two hospitals were different,ST208 (58.0%) was the dominant type in hospital A and ST368 (31.0%)

was the dominant type in hospital B. Conclusion

The drug resistance of Acinetobacter baumannii isolated

from Kunming is serious,and it was generally resistant to various types of antibiotics, but it maintains good sensi-

tivity to tegacyclin, Carrying multiple drug resistance genes is one of the important mechanisms of MDRAB resistance

in this region. There are different types of MDRAB clonal transmission in the two hospitals.
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IO RS 3 2l 3 LN L 2 L AR Bk T 70
CUREESM TR
1.4 5 UL B- PR ok e it i 245 56 D) A
1.4.1 DNA Bt il & R & Wbk il & R G B ik
F (PCRY B, ¥ 233 VITEK2-Compact 4 [ 3l
MAMEEAB ARG E AT —70 CIRE
UKFE Y MDRAB % A IfiFHR . 48 18~24 h 8538 )5 . 3k
PGS w2 300 pl ZBRIBKH . R IR G IR ARG
100 C/K ¥ 15 min, 13 000 r/min B> 5 min J5 B F
5 WAE A DNA B, — 20 °C KA AF 5 H
1.4.2 PCR ¥ RNIKRBKEA 50 pL, 045
Master Mix 25 pL, FU#E51% 1 pL, FUF5I4 1 pL.
DNA #i#z 2 pL, 2818k 21 L, 519 FEH K=Y K
BEWLER 1,2 BSCHk[6-8 13 1T 514, i dbt ot 18 1 5
ARG R A A A . 494 C BiAE % 5
min, 2R )5 94 C28ME 30 5,55 ‘CiB Ak 30 s,72 °C & fif
60 s, 3t 30 MEI 5 72 CZEMH 5 min,

%1 PCR3I#FEF

S SIFAIG 5 TR
(bp)
A% pIBIGIED
SHV F:GGTTATGCGTTATATTCGCC 865
R: TTAGCGTTGCCAGTGCTC
TEM F: ATCAGCAATAAACCAGC 516
R:CCCCGAAGAACGTTTTC
B B AR
IMP F:CTACCGCAGCAGAGTCTTTAC 587
R:AACCAGTTTTGCCTTACCAT
VIM F: AGTGGTGAGTATCCGACAG 261

R: ATGAAAGTGCGTGGAGAC
C 2K B NN AL
ADC F:GGTATGGCYGTGGGBGTYATTC 445
R:CTAAGASTTGGTCRAARGGT

D& B NI AL A
OXA-23 F:GATCGGATTGGAGAACCAGA 501
R: ATTTCTGACCGCATTTCCAT
OXA-58 F:AAGTATTGGGGCTTGTGCTG 599

R: CCCCTCTGCGCTCTACATAC

1.4.3 PCR”Hortr 958 W2 200 BlR Wl 5E
JEE. 110 V LK 30 min, A BE AR 5 G049 16 AR
HL K BRI S 1 2% OF ELIZ AR S UM ) /A
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1.5.1 DNA Bt il 8 R &8 %6l % PCR %
B BRER] 1,41,

1.5.2 PCR¥'# RMNEKER: DK 50 pL, 45
Master Mix 25 pL, EU#E5I% 1 pL, U514 1 pL.
DNA #HT 2 pL, &K 21 pL. BRERG WS 8
il S AN S FF B MLST #0398 #E (http://pubmlst. org/

abauniannii/) 4 H: U5 . ¥ A B R A& B (gltA) .
DNA {2 e i . 3% B(gyrB) | %] %5 B i & # B(gdhB) |
[] 5 8 4H P (recA) .60 X 10° £E4B 2K 19 (cpn60) . Hj
25 WE-6-F FR M B (gpi) \RNA BEEF 6 AT (rpoD)
TAERIER LG AT LTI K R & WL AR
2, F G 5 I 1 5 D B R A B A R AT & . O
ZMF 94 CHUAZTE 5 min, SR )5 94 “CAEME 30 s .55 C
Bk 30 5,72 CHEM 60 s, 35 30 MFER B 72 C 4E
i 5 min,

x2 HMERTHEEREESIWFI

A 7194 B85 —3) 741 K B (bp) Jiik
gltA Citrato F1 AAT TTA CAG TGG CAC ATT AGG TCC C 722 amp/seq
Citrato R12 GCA GAG ATA CCA GCA GAG ATA CACG amp/seq
gyrB gyrB_F TGA AGG CGG CTT ATC TGA GT 594 amp/seq
gyrB_R GCT GGG TCT TTT TCC TGA CA amp/seq
gdhB GDHB 1F GCT ACT TTT ATG CAA CAG AGC C 774 amp
GDH SEC F ACC ACA TGC TTT GTT ATG seq
GDHB 775R GTT GAG TTG GCG TAT GTT GTG C amp
GDH SEC R GTT GGC GTA TGT TGT GC seq
recA RA1 CCT GAA TCT TCY GGT AAA AC 425 amp/seq
RA2 GTT TCT GGG CTG CCA AAC ATT AC amp/seq
cpn60 cpn60_F GGT GCT CAA CTT GTT CGT GA 640 amp/seq
cpn60_R CAC CGA AAC CAG GAG CTT TA amp/seq
gpi gpi_F GAA ATT TCC GGA GCT CAC AA 456 amp/seq
gpi_R TCA GGA GCA ATA CCC CAC TC amp/seq
rpoD rpoD_F ACC CGT GAA GGT GAA ATC AG 672 amp/seq
rpoD_R TTC AGC TGG AGC TTT AGC AAT amp/seq
1.5.3 PCR=Y4rHr P #E0 PCR =Y tdb . WHZ5R¥7E 80. 0% LA L. 1 & B & & i 1) MDRAB

T 1 35 R R BR S W) A 4l Ak 0 oK ) e 2
R4 20 3 0 S AN B FT T MLST 4 b, Wi 75 31 4
MNERIEH I EN LR i 5, 7% 1] glt A gyrB. gdhB,
recA.cpn60.gpi, rpoD B HEF I FF , 8 o g = far A %L
P 22 e, B RE AR A5 AH R B AR B F S AL (ST

1.6 Siit2#abs % JH WHONET 5. 6 #f &% Ex-
cel e X BR AK A5 B IEAT 23 B, 1508 kL D) £ sk i
OFRF N A HRCR A X7 K g, LA P<<0. 05 k22
SAGIFEE X

2 % R

2.1 2Rl 4 92 Bk MDRAB %I JF ¥ il it 14
2 Wy 24 B XA N T AR R S VIR B B
LR TR R 2ORN Bk TR S S BT B 2 W 0 T 2 R R iR
100. 0% s 75 75 B- P9 ok B g4 441 700 1) 52 & 2500 v o B e
H K1 MDRAB B Xt 3k 96 WR il /&7 [ 485 5 it 25
N 96.0%.90. 5% 40, XA E & 25 Wit 25 Rk
100. 0% ;s W K E B 1119 MDRAB X% Z /i 8 % . & )7
ik i PR s B OK R R K R &S EUR U A Y 24
RS, BB R A MDRAB Xt ik 259

it 25 24X K 65. 0% 2 A7 L B WA IR BB B 4Gt i
MDRAB XJ K i#5 28 2 if 25 % 22 5 U 0 i 2, B= B HH it
ZRIE 62. 0% BEBE LR R 7. 1% 52 MR
12 BE B TG HY 9 MDRAB %85 i 3 % 2 A 18 &5 1
R Lt 25 R O 0, BE B £ K 19 MDRAB i 25 %
BE 14.3% ., WK 3,

%3 AEER®KYE MDRAB X & R E 25 W1

M2 B (%)
SN ESLY) x P
P2 B B b &
S L UR R /&7 1 3 96. 0 90.5 1.142  0.406
RRFE#H 94.0 69.0 9.892  0.002
ZATHR 86.0 64.3 5.915  0.026
[P Sy N4 92.0 66.7 9.309  0.003
AR Y R 92.0 50.0 20. 347 <<0. 001
Bk 0.0 14.3 7.641  0.007
Kt 35 # 62.0 7.1 29.483 <0.001
5207 B I FE T e 88.0 69.0 5.003  0.038
RV 100. 0 100. 0 — —
WE 37 7 Ak 100.0 100. 0 — —
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#gR3 AEER®RSY MDRAB X & BT B Z5 W H
M2 LB (%)
PR 259 x? P
Al BBt 2
By 5 G ok / 5 or 24 R 100. 0 100. 0
AR/ FF T 100. 0 100. 0 — —
WR 7 7 AR/l s 114 30 100. 0 100. 0
Sk f 14 O 100. 0 100. 0 — —
PR 100. 0 100. 0 — —
K A fi5 100. 0 100. 0 — —
S M re 100. 0 100.0 — —
JE Al 35 me 100. 0 100. 0 — —
W K 100. 0 100. 0 — —
BN ROy 100. 0 100. 0
T — TR .

2.2 T2 EEIAIZE S 92 kk MDRAB -4 it iz fil
it 25 56 B 4> A R . 88 Bk HE A OXA-23 A, &
95.7%(88/92); 77 B ADC A, 5 83. 7%
(77/92) 370 BR#EHF TEM JEH L, 5 76.1%(70/92) 3 K
RFELF KB R BAYE . #a ADC+ OXA-23 3L H 1Y
AR 81.5%(75/92) . # 4 TEM+ OXA-23 S H Y
& 73.9% (68/92), #: 4 TEM + ADC %t N Y 5
60. 8% (56/92) , #47 TEM+ ADC+ OXA-23 3 [H 1y
h 59.8%(55/92), WLk 4,
x4 92 #k MDRAB (- A B Rz B iy 25 B B 4 45 R

— FH P Bk E oD L 151

B B2 EkiZ %y
TEM 47 23 76.1
OXA-23 47 41 95.7
ADC 39 38 83.7
TEM+ ADC 37 19 60. 8
TEM+ OXA-23 46 22 73.9
TEM-+ ADC+ OXA-23 36 19 59.8
ADC+ OXA-23 37 38 81.5
SHV 0 0 0.0
IMP 0 0 0.0
VIM 0 0 0.0
OXA-58 0 0 0.0

2.3 RS R B 92 Bk MDRAB &4 5 5
PRI 235 S A2 3] 6 2 R 2l AT 7 MILST %l 12 k47
Fext, $E 4k 12 A4~ ST, 32 2 A 5] 45 45 ST208 A,
ST368 %I ST1145 &  ST195 HIF1 ST191 #Y, 5 il 5|
(9 e Ath 43 0 58 43 45 ST540 %1 ST159 % ST369 %
ST1696 %Y, ST136 %I, ST1646 B, ST1353 B, A 3
R 0 TR A BT ) A 5 R AL (B & R B AT 1A MLST
B JE M AR DCES, W 5. %P EE Be MDRAB %

ST AT X b 43 B 25 5 7R R 52 1 B /) A 34 78
& AR BEREH DL ST208 R AL, 5 58. 0%
(29/50) s ik b ST1145 A, 5 24, 0% (12/50) s FEIK
S ST159 Y, /5 6.0%(3/50), EEREZ LA ST368 +
R P, 5 31, 0% (13/42); Hk ly ST195 B, 4
21.4%(9/42) s TR N ST208 1, 5 19. 0% (8/42),
P 1 B A7 76 S [ %1510 S ST208 Fl ST540 AL, H A4y
BB, W3R 5K 1,
%5 MDRABZSAFIHBER

P 5t HY Epis &it

ST #1

MREGD B BRERGD HfI(0)  BRREL G HI D)
208 29 58.0 8 19.0 37 40.2
368 0 0.0 13 31.0 13 14.1
1145 12 24.0 0 0.0 12 13.0
195 0 0.0 9 21.4 9 9.8
191 0 0.0 5 119 5 5.4
540 2 4.0 2 4.8 4 4.3
159 3 6.0 0 0.0 3 3.3
P NN 3 6.0 0 0.0 3 3.3
136 0 0.0 2 4.8 2 2.2
1696 1 2.0 0 0.0 1 1.1
369 0 0.0 1 2.4 1 1.1
1646 0 0.0 1 2.4 1 L1
1353 0 0.0 1 2.4 1 1.1

ST1353

ST155 ST191
ST1145 SIIEG

ST1646
ST1696
uT ST369
ST368
ST195

BB EREl
W UT NS RS AT MLST Bl 78 i R Tl ST,
A1 FHRER MDRABH ST B4y %

3 it it

MDRAB i F =P J& i i 24 55 R 21 1T 329 bk 1 &
4 G RE S - i 5 7 A ) R R A K R s A 8 A 1
AL I DA SR /N B AR R e v A 0 AR KB KL 3R
I T 6 2% ) 0 A 24 0 A B 4 8 L Sy i 24 A ™ Y
TR RAR 2z — L AR Yl b FE A0 T T 2 S A B
0 s o o D L 2 B A X B R O SR S P 2
Wy 2517 00 A % 5 14, 1 MDRAB £ 85 8 g7,
WG4 B 92 ¥k MDRAB i, % 5 8 % 28 L1
T T R B R 240 W A T 25 3R A 100, 0%,
X KRR ZAR"E . LARARD A& ik H g
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W BT oK R ) T 24 26 38 K T s AR T 50. 000 {UR
TR R R i U R, BRI K B B MDRAB #
AEAE o T 24 B0 52, {H 2 X i 26 2% il B 245 4 14 Tt 245
ANJAHTE L n B2 e WA ) MDRAB XK i B % Tif
2R IK 62. 0%, M P& Be & K /) MDRAB i 25 24X
7.1 % s BE B RS HY i MDRAB X85 i 3 2% B A 1R
T I ESR M L it 25 R Oh 0, R B &K 19 MDRAB i
ZRGRE] 14, 3% . W Bk 2522 R R T A H
DX AN (] 2 B & 50 FH A 470 18T 25 W A 7 22 57 i 2 3
MDRAB XA [5] 4t 1 25 4 1 it 245 1 iy AS 5] A9 i
LTI T o7 AR K A T L 5 O M R ARG, SR AR ek
A R K F B ANER Gead KRB AT UL S A £ EH
it 25 . MDRAB 7£ PN U5 4 5 PR 98 48 il i 7K O 356 5 4
AT S A OBUEE S, 4 B R A 3R 1 AP HE R 38 i
LR MR KR ER  FIRER AER AH XK.
MEVE RS S B 25 ), L HOE AN HESE RND R4 iy
AdeABC %, 7E MDRAB X 2 3051 24 245 1) 114 Tiif 245 AL
Ml Rk HEEBEAER, INZ AR ER ., PR 24 Y
JCE HE ]2 N ST I I A Y L 145 MDRAB #6 ik
T HUH 25 R A K AE T L 4k £ R 25 B 1 i
25, HAT. B AR R Y 2 R S AT
XoF I R FH G BP9 Tk e 2 40 1A 24 00 U T R ) AL
il o B S AN ZhFF BRI B- N Tk B 4% IR Ambler 432843
N AB.CHID 4 Flior 7m0 A KN AE ) 1 B-
N It e il (ESBL) , £ 24145 SHV., TEM, CTX-M,
PER Hl GES £ 81" B 25l AR N 42 @ B- P9 Mt e
i (MBL) , R AL G PE TR 2L 3 T 55 & 8 B T 1 15
& C 25N Sk 0 B B (AmpC B L 1T R e 0k
FTCRL A T 7= E 2 il 2 R S AT R 6 Sk A R S LR
WM 1~3 RLMER B R LY I 25 B A B-
DAY T J 00 ) 350 T A A s D 2K i S 2 g bR
(OXA [ip) , J& T 55 W ik T 5 5 28 7K A 1 04 3L 1 0
AT B0 8 B T 1Y ISAbal %5 0] 8 8 oC 14 i BE %3k B,
A B U I il 2 N B AT R X i R RSP E 2
YR 25 . MDRAB X ik 7 55 M5 28 $1 1 245 W it 24 4L
il s 7 A B- P I e 288 KA il SR G A e 4 BIL A R
HE— 253 HT 9 52 BE Be MDRAB R ¢ 75 25 % 28 510 18 24
Yy R 2GR A 5T SR 7 R R UL B- P I B 6 T 24
HPH (SHV,TEM,IMP, VIM, ADC, OXA-23, OXA-
58) HEATH I , 45 R B R OXA-23,ADC.TEM #:[H K
MDRAB == %2 #5717 (1 i 25 36 &, 70 %A 95. 7%, 83.
7Y.76. 1% B B A L SHV  IMP, VIM, OXA-
58 FK YRR . AMFE T, MDRAB X & 5% R .
LA E R B AR E TR BIIA A YR B S
fit25 %, 5 TEM,ADC, OXA-23 3 [H 8 55 46 H %4
5.2 W] MDRAB X B- N Bt e 2 e 1 245 4 1w Tt 245 7 7
S E MRS TEM, ADC, OXA-23 3 H &P HH %,
[B= e F A5 ik 24 3 R L TEML OXA-23 2R 3, 11 B2 B

ZHEM T 25 e L OXA-23,ADC h %, 7 5 B B
P i 24 56 DA Y 22 5 A 1T 2 30 K B Bie 43 B 1Y
MDRAB i 25 % A g EE A, N R &5 Rk E.
P e X 2 5 2 s T 2R B TR 25 W (BR N 1
AL TR 25 28 40 XF B2 B £ S A B v o 02 Fl T 4% B e
MR YT T B TH EE T PR 5% 55 A AN A (], 2% % 10 Jk e
i 5 PR 2t AN A [R) 35006 41 B I 9 8 B R ) OR
= ORI R R - S 1 | N =8 e
MDRAB J2 5 5. & oAb T 25 A1 61, 40§58 11 0 ek A48
ANHESRE (3 BE 2k A5 L (H AR DLUG AT 93 4k 22 % HL kA7
PR,

MDRAB 1} — B Bt P & G 55 8 P 30w 16, 768 1
A A R R R R s A M Y TR B AN T A A S L HE
2P 24 5 IR Y 2 o T 2 R i 25 TR AR e B AL A
T A A% Ml R B 2 R AT B TR R L AR F 5 R R
1 92 #& MDRAB #E17 [7] 5 P 4 B, 45 8 oR 92 B
MDRAB 4 #§ ST208, ST368. ST1145, ST195,
ST191, ST540, ST159, ST369, ST1696, ST136,
ST1646.,ST1353 #I3t 12 ANAUG, Hp ST208 AIAL %
37 Bk 40, 2% HOR 2 ST368 A, A6 13 #k, 5
14.1% o 43 506 P 5% = e A Ak a2E 47 1R U8 1 40 A, & 3
WK I e ) 32 B A 0 O AN — 8, ERBEH L ST208 #Y
Fy F R, 5 58. 0% BEBE LML ST368 Hd Sy 32 %2
AU, 31, 0%, 3% 1 B 52 IR B 7E 45 A Bs B A [F] B
FEUREAEE R IB L B EH R Z A B E
el MDRAB B b b B2 fk . BARBE B & ST208 A
BT i BB A R 19, 0% AN 2% B Bt MDRAB [ £ 1
F RGN AT IR T B A R K R — Hb XA 7] B2 B 1)
) ST208 v BEMR AT B T B .
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