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Characteristic analysis of Klebsiella pneumoniae persisters

WANG Xin',XU Wei-hao® , MA Wen-ru', SHAN Jiang-fan®, WANG Yu-xin',ZHANG Yu-mei' (1.
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of Yantai Yuhuangding Hospital ;3. College of Second Clinical Medicine » Binzhou Medical University ;4. College of
Public Health and Management , Binzhou Medical University) * ™"

Objective To discuss the basic characteristics of the formation of Klebsiella pneumoniae persisters.

Methods The broth dilution was used to determine the minimum inhibitory concentrations (MIC) of K. pneumoniae to
12 selected antibiotics. 5,10,20,50,and 100 times MIC concentrations of Levofloxacin (LVX),Tobramycin (TOB), Ami-
kacin (AMK) , Meropenem (MEM) ,and Cefotetan,CTT) were used to screen the K. pneumoniae persisters. Levofloxa-
cin,tobramycin and meropenem of 20 times MIC concentration were used to determine the formation level of K. pneu-
moniae persisters in different physiological states. The formation level of K. pneumoniae persisters in stable period with
different dilution levels was detected. Intracellular ATP levels of K. pneumoniae persisters were measured using firefly
luciferase based ATP detection kit.  Results The results of drug sensitivity test showed that Klebsiella pneumoniae
ATCC 700603 was sensitive to LVX,TOB, MEM,CTT,CIP, AMK and IMP. The results of antibiotic exposure experi-
ment showed that K. pnewmoniae persisters could be formed under the action of levofloxacin, tobramycin and meropen-
em. Although they all showed a typical diphasic death curve,the number of persisters varied, remaining at about 10* —
10°. After 6h treatment with LVX at 5,10,20,50 and 100MIC concentrations the persisters levels were 10" ,10%°,10%°,
10*? and 10*°, respectively. The persisters levels of TOB and MEM at different concentrations were also different. The
number of persisters in stationary phase was about 20 times that in logarithmic phase. After exposure to LVX at 20MIC
concentration the proportion of persisters of 10°,10 ',107% 10 *and 10~ "dilution bacteria in the stationary phase was
0.024%,0.072% ,0.058% ,0. 045% and 0. 03% , respectively. After TOB exposure the proportion of persisters in each
dilution was 17%,7.1%,7%,6. 9% and 6. 8% , respectively. After MEM exposure, the proportion of persisters in each
dilution was 23%,9.7%,12%,11% and 3. 8% , respectively. The proportion of persisters in K. pneumoniae at stable
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stage with different dilutions was different after antibiotic exposure experiment (P < 0. 05). The content of ATP in the

persisters was significantly lower than that in the control group(P <C0. 05).

Conclusion The level of K. pneumoniae

persisters mainly depends on the type and concentration of antibiotics. Not only the physiological state of bacteria but also

the density of bacteria has a certain relationship with persisters. ATP is also involved in the formation of K. pneumoniae

persisters.

[Key words]) Klebsiella pneumoniae ; persisters;drug-resistant bacteria;density; ATP
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Fig. 3 Killing curves of LVX,TOB and MEM at different concentrations and the number of persisters after antibiotic exposure for 6 h
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