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Nordihydroguaiaretic acid reverses efflux pump system MexCD-OprJ mediated
ceftazidime resistance of pseudomonas aeruginosa and its related mechanisms

ZHAN Wan-ying, YUAN Song, FAN Chen-xing, WU Chun-xia, LI Kun
Department of Clinical Laboratory, The First Affiliated Hospital of Jinzhou Medical University, Jinzhou 121001, China

Abstract: Objective To evaluate the effect of nordihydroguaiaretic acid (NDGA) on ceftazidime resistance of Pseudomonas
aeruginosa mediated by efflux pump system MexCD-Opr] and explore its mechanism. Methods The bacterial solution with a
concentration of 0.5 mcburney was diluted and inoculated in a 96-well plate, and NDGA and ceftazidime were added by the
checkerboard dilution method. At the same time, the untreated control group, NDGA control group and ceftazidime control group
were set; After being cultured for 24 h, the absorbance was measured by an enzyme micro-plate reader, the minimum inhibitory
concentration (MIC) of each drug was recorded and the bacteriostatic rate and fractional inhibitory concentration (FIC) index were
calculated. Bacteria were inoculated with the bacterial liquid coating method in the 96-well plates, and the bacterial colony number
was counted after 24 h of culture. Quantitative real-time polymerase chain reaction (QRT-PCR) was performed to detect the gene
expressions of efflux pump membrane protein MexC, MexD, OprJ and nfxB. Results Compared with ceftazidime or NDGA alone,
combination of ceftazidime and NDGA significantly inhibited the growth of efflux pump system MexCD-OprJ-mediated
ceftazidime-resistant P. aeruginosa (P < 0.05); The pharmacological effects of ceftazidime and NDGA showed synergistic or additive
effects; After combined administration, the MIC values of ceftazidime and NDGA were significantly decreased, and the MIC value

of some ceftazidime had no significant difference from that of ceftazidime-sensitive P. aeruginosa; Compared with ceftazidime
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alone, the gene expressions of efflux pump membrane proteins MexC, MexD and Opr] were significantly decreased after combined

application of ceftazidime and NDGA (P < 0.05), while the expression of nfxB was significantly increased (P < 0.05). Conclusion

The mechanism of NDGA on ceftazidime resistance of P. aeruginosa mediated by efflux pump system MexCD-Opr]J is related to its

ability to down-regulate the gene expression of efflux pump membrane proteins MexC, MexD and OprJ, and up-regulate the gene

expression of the negative regulatory gene nfxB of the above three proteins.
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R: GGTTCAGTACGGTCTCTCCG
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Fig. 1 Comparison of gene expression levels between quality control strains and drug-resistant strains (Xx *s, n =32)
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Fig. 2 Inhibition rate of ceftazidine combined with nordi-

hydroguaiaretic acid against P. aeruginosa (x ts, n =32)
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Fig. 3 Effect of nordihydroguaiaretic acid on growth inhibition of ceftazidine to P. aeruginosa (x £s, n =32)

F3 KMttt 5ER-_SELIARREK A ERARTEX A RE
T 250§ SRR S AR E MIC B

Table 3 MIC value of ceftazidine and nordihydroguaiaretic
acid against drug-resistant P. aeruginosa before and after

their combination
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Fig. 4 Changes in gene expression of ceftazidine resistant P.
aeruginosa membrane proteins MexC, MexD, OprJ and
nfxB before and after ceftazidine and nordihydroguaiaretic

acid combination (X £s, n =32)
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