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Evaluation of the Efficiency of Antibiotics on the Intracellular Infection of Acinetobacter

Baumannii Based on the Micro — Quantification Method of Nucleic Acid for Live Bacteria
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(1. The First Affiliated Hospital of the Army Medical University ,Chongging,China 400038; 2. The 920th Hospital of Joint Logistics Support Force,
Kunming , Yunnan , China 650032 )
Abstract: Objective To establish a micro — quantification method of nucleic acid for live bacteria for detecting intracellular viable
bacterial content,and to investigate the effect of commonly used antibiotics on the intracellular infection of Acinetobacter baumannii.
Methods Through the improved azide bromide propidium real — time fluorescence quantitative polymerase chain reaction (PMAxx —
qPCR) method, a co — culture model of antibiotics — pathogens — epithelial cells was adopted to determine the effect of different
types and concentrations of antibiotics on the number of intracellular bacteria formed by Acinetobacter baumannii invading human
bronchial epithelial (HBE) cells. The effect of 0.1 times minimum inhibitory concentration (MIC) of gentamicin on the HBE cells

invaded by Acinetobacter baumannii with green fluorescent protein fusion (AB — GFP) was observed under the microscepe.
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Results Compared with those in the control group, the number of intracellular Acinetobacter baumannii invading epithelial cells

significantly reduced after MIC intervention of azithromycin, levofloxacin, cefoperazone / sulbactam, tigecycline at concentrations of
0.1,1,10 times MIC respectively,and doxycycline and gentamicin at concentrations of 10,1 times MIC (P < 0.001),the number
of intracellular Acinetobacter baumannii significantly increased after the intervention of gentamicin at the concentration of 0.1 times
MIC (P < 0.001). Under the action of gentamicin at the concentration of 0.1 times MIC,the invasion of AB — GFP to HBE cells
significantly increased. Conclusion 0.1, 1, 10 times MIC of azithromycin, levofloxacin, cefoperazone and sulbactam, tigecycline,

gentamicin, doxycycline can not effectively kill intracellular bacteria. This method is simple and accurate, which can quickly

determine the concentration of intracellular Acinetobacter baumannii. It can be used to evaluate the effect of antibiotics on

intracellular infection of Acinetobacter baumannii and the sensitivity of Acinetobacter baumannii to antibiotics.

Key words:Acinetobacter baumannii;intracellular bacteria; PMAxx; qPCR ;minimum inhibitory concentration ;antibiotics
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Control
Ab
aba242

E LRGSR ALK MG, K AT R A B 4 e, 40 & 4T Sk R S8 T 4w i ; Control 7 R Am T ik 69 HBE 20 it SE 7 A K 5 RE, Ab % ATCC
17978 AR 4k ,aba242 #ls /R 5% AB B #k.
1 #SFFHHFEX HBE HAHIEREERA( x 200)
Note:The green arrow refers to detached cells,the yellow arrow refers to pyknotic cells,and the red arrow refers to patches of dead cells. Control is
the normal growth control of HBE cells without bacterial solution,Ab refers to the ATCC 17978 standard strain,and aba242 refers to the clinically
isolated AB strain.

Fig. 1 Microscopic view of the invasion of Acinetobacter baumannii to HBE ( x 200)
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Note:ns refers to P > 0.05;% refers to P < 0.01,and ** refers to P < 0.001 among different groups (for Fig.2 —3).

Fig. 2 Invasion time and MOI of Acinetobacter baumannii to HBE cells
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Tab.1 Quantitative detection results of intracellular bacteria
obtained by three different methods (X +s)

log(cfu/mL) / C 14

[
Pt sk qPCR % PMAxx - qPCR %

200 2.27£0.51 5.36+0.02/23.31+0.06
100 2.22+£0.62 5.15£0.02/23.98+0.05 2.63+0.15/32.34+0.48

20 1.78+0.15 4.31+0.08/26.78+0.26  2.35+0.04/33.28+0. 14

2.69+0.14/32.14+0.48
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JE A A 2% 5 35 800 135 . LEHAR 250310 L) 5 15 200 Jfd Hy A5
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Q\ @\ .\Q Q\ \\*\Q\Q Q\ Q)\ \Q N +\ \Q Q\ “(\Q\Q Q\ $\$\Q
O S SEE NPT G STE
{»\)@ ¥ Y’\) \§$ e \fv&g RN QQA‘? PG T (§ (OO
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3 AEFERAEKEREHMIIE N S ST E BRI
Note: AZM is azithromycin, LEV is levofloxacin,DOX is doxycycline,SCF is cefoperazoneandsulbactamGEN is gentamicinand TGC is tigecycline.

Fig.3 Effect of different types and concentrations of antibiotics on the intracellular infection of Acinetobacter baumannii
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Fig. 4 Effect of 0.1 times MIC gentamicin on the invasion of Acinetobacter baumannii to HBE cells
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