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Analysis of multidrug-resistant Acinetobacter baumannii infection in patients with cerebral infarction
LIN Zhaoxin, CHEN Haiyun, CHEN Hailian, HUANG You, GAO Weiyi, ZHANG Hongyuan,
ZHANG Yukang (Sanya Central Hospital s Hainan Third People’s Hospital s Sanya 572000, Hainan s China)

Objective The clinical characteristics and resistance mechanisms of multidrug-resistant Acinetobacter bau-
mannii in patients with cerebral infarction infection were studied. Methods The patient specimens were collected and i-
dentified. The detection of antibiotic resistance of Acinetobacter baumannii was carried out using a multiple dilution meth-
od. The resistance genes of A. baumannii was analyzed Polymerase Chain Reaction. The relative expression levels of
TLR9 mRNA,miRNA-122,and miRNA-146a in the plasma of two groups of patients were detected and analysed by Fluo-
rescence quantitative PCR and analyzed by SPSS.  Results The resistance rates of multidrug resistant A. baumannii to
piperacillin, ampicillin/sulbactam, piperacillin/tazobactam, ceftazidime, ceftriaxone, imipenem, meropenem , gentamicin, to-
bramycin, amikacin, polymyxin B, doxycycline, tetracycline, ciprofloxacin and levofloxacin were 95. 65%, 82. 61%,
73.91%,86.96%,91. 30%,69. 57%, 65. 2226, 91. 30% . 86. 96 %, 65. 22%,0. 00% 56. 52%,91. 30%, 78. 26 %5, and
69.57%. The carrying rates of TEM, IMP, Amp-C, OXA-23, OXA-51, and OXA-58 genes were 69. 57%,21. 74%,
39.13%,47.83%,78.26% ,and 8. 70 % s respectively. SHV, VIM,and OXA-24 genes were not detected. The most detec-
ted gene combinations were TEM + Amp-C + OXA-23 + OXA-51 and TEM + IMP + OXA-51, with carrier rates of
26.09% and 21. 74 % ,respectively. The relative expression levels of TLR9 mRNA and miRNA-122 in the infection group
were 7.58+1.53 and 2. 43+0. 44 ,respectively, higher than those in the control group 4.52=41. 42 and 1.5840. 32, with
statistical significance (P<C0.05). The relative expression level of miRNA-146a in the infection group was 1.46=40. 30,
lower than that in the control group by 2. 29+0. 34,and the data differences were statistically significant (P <C0. 05).

Conclusion In this study, multidrug-resistant A. baumannii only did not develop resistance to polymyxin B. There were
many types of resistance genes carrying TEM and OXA-51, mainly TEM+ Amp-C+ OXA-23+0OXA-51 and TEM-+IMP
+ OXA-51. TLR9 mRNA,miRNA-122,and miRNA-146a have predictive value for nosocomial infection in patients with
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cerebral infarction.
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Table 1 A. baumannii MIC break point

AR K (pg/L) A (pg/L) i 25 (g /1)
Antibiotic Sensitive  Intermediary Resistance
WK iz 7 Ak <16 32-64 =128
Ex e Uy VA | <8/4 16/8 >32/16
WR 32 74 bR / il s 2 34 <16/4 32/4-64/4 >128/16
3k 1t A BE <8 16 =32
kA6 it 42 <8 16-32 =64
W e 15 P <2 4 =8
B2 <2 4 =38
RRER <4 8 =16
ZHER <4 8 =16
TP/ N N <16 32 =64
ZHiEE B <2 - =4
ZHHER <4 8 =16
IIEZSES <4 8 =16
WA <1 2 =4
Je SR AL <2 4 =38
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Table 2 Primer sequences of antibiotic resistance genes
in A. baumannii

™ - ! ! > ) Vi I
K S5 3 PIRIE oy
| . Product
Gene type Primer sequences Reference
length
CGGTATTATCCCGTGTTG
TEM 280 [8]
GTCGTTTGGTATGGCTTC
CCGCTGGGAAACGGAACT
SHV 286 [8]
CCCGCAGATAAATCACCACAAT
AGTCTCCACGCACTTTCAT
VIM 505 [8]
CACAACCACCATAGAGCACA
CATGGATATTGCTGCTC
IMP 292 [8]
CTTTAGACTCGCCTTCA
TAAACACCACATATGTTCCG
Amp-C 663 (9]
ACTTACTTCAACTCGCGACG
CCCGAGTCAGATTGTT
OXA-23 275 [8]
ATGGCTTCTCCTAGTGTC
ACTTTAGGTGAGGCAATG
OXA-24 286 [8]
AAGGTAATCGGTTATGTG
AACGCTTCCATTTAGCCCAA
OXA-51 152 [9]

GAGGCTGAACAACCCATCCA
GGTCTACAGCCATTCCCGAC

OXA-58 483 [9]
ATGGCACGCATTTAGACCGA
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Ve 3 WL F L. A TRIzol I 78 4 4 ff 40 A,
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FIHF IE B 3 min. 1A 50 pL RNase Free 7K ¥ fif
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T-20 CR-AF. 519k iT 28 GenBank 4 % , TLRY
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VA 95 °C AR 5 min; 95 °C ZE % 20 5,60 C
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122 #l miRNA-146a 21503 .
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2y 6 2 R AT RS A 22 i 3 4L A 4 Bl 2 TEM A+
Amp-C+OXA-234+ OXA-51 Al TEM+ IMP+ OXA-
51 4, K12 TEM %K PCR %}“if‘ﬁ%%?ﬂ(@,
K 7E 280 bp KA th R S M2, K 2 &2 OXA-
51 £:[H PCR ¥ 3% = Wy s Uk (&1, I Hh 78 152 bp M K
R SRR
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Table 3  Analysis of resistance of multidrug-resistantA. baumannii
to commonly used clinical antibiotics

ek LiFiy 1§ 24
Ptk & Sensitive Intermediary Resistance
Antibiotic mikE o, WHEC, WHE
No. No. No.

WR 37 75 b 0 0.00 1 4,35 22 95.65
FORTIA/EF T 2 8.70 2 8.70 19 82.61
WR 2 75 b/ ft e 2 300 6 26.09 0 0.00 17 73.91
3 1t fib g 3 13.04 0 0.00 20 86.96
S 7t i 1 1. 35 1 4.35 21 91.30
W e K r 50 2174 2 8.70 16 69.57
¥ B 4w 6 26.09 2 8.70 15 65.22
KREGH 1 4.35 1 4.35 21 91.30
ZhiEER 1 4.35 2 8.70 20 86.96
[OP/Se 50 2174 3 13,04 15 65.22
EA T 23 100. 00 0 0.00 0 0. 00
ZWHE 4 17.39 6 26.09 13 56.52
UEZS 3 0 0.00 2 8.70 21 91.30
BINRUN 3 13.04 2 8.70 18 78.26
FERY R 4 17.39 313,04 16 69.57
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Table 4 Drug resistance gene carrying status of 23 strains
of multidrug-resistant A. baumannii

B 2 5010 /=3 L) A A7)
Gene category No. Constituent ratio
TEM 3 13.04
OXA-51 4 17. 39
TEM+IMP+ OXA-51 5 21.74
TEM+ Amp-C+ 0OXA-23+0XA-51 6 26.09
TEM+ Amp-C+ OXA-23+ OXA-58 2 8.70
Amp-C+ OXA-23+0OXA-51 1 4.35
OXA-23+0XA-51 2 8.70
41t Total 23 100. 00

x5 SNEAMBEXERERIZLER
Table 5 Comparison of peripheral blood related indicators
and expression

i H & 41 X 20
Ttem Infection group Control group

WBC(X10°/L)  13.48%2.84  7.234+1.59  10.16 <C0.01

P

TLR9 mRNA 7.58+1.53 4.52+1.42 7.37 <<0.01
miRNA-122 2.4340. 44 1.58+0.32 8.20 <<0.01
miRNA-146a 1.46=£0. 30 2.2940. 34 -9.18 <<0.01
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) 2 RN ST B Y 4 WBC {H (13. 48 +2. 84) X
10° /L & A IEAL (7. 23 +1.59) X 10" /L, #E K35
FFE YL 4] TLR9 mRNA Hl miRNA-122 A Xf ik &

Ak 7.58 41,53 1 2. 4340, 44, m TR A
4.5241.42 Fl 1.58+0.32, ERHE 523 L (P
<C0.05), #IS AN Y 2 miRNA-146a AH X 3&

R 1,460, 30, K FXTARZ 2. 29£0. 34, Z R AH
Gt L (P<<0.05),
M N P 1 2 3 4 5 6 7 8 9
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B 1 tHERZHHFE TEM ER Y =98 kE
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9  Test strains
Fig. 1 Electrophoresis of the amplified product of the TEM gene
in A. baumannii
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M DNARiZH N Bt P MM 1~9 WBliEkk
2 tEARZHITE OXA-51 BEEF =18 ikE
M DNA marker N Negative control P Positive control 1-
9 Test strains
Fig. 2 Electrophoresis of the amplified product of the OXA-51 gene
of A. baumannii
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miRNA $§ — 25/ RYIE G 0 400 4% 1R . B A 4%
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K il J5. miRNA-146a Jj& — Ff 5 %% W = H X1
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B TLRY Fik. TLRY 54006 H 3 N A 19 Bk HY 3
A M s e 1 MBS B R DNA 45 &L SR 5 5 i 4
T4 HET S MyDSS {5 5 i i, {2 o 2 #h R 5E H
T A, 51 AR R
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