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Propionibacterium acnes. Methods One hundred and fourteen acne patients from the outpatient clinic of the Fourth
Hospital of Changsha from December 2020 to January 2022 were included in this study. The isolated
Propionibacterium acnes were tested for resistance to commonly used antibiotics by agar dilution method. The
ability of biofilm formation was detected by crystal violet staining. Observation of biofilm structure using laser
confocal microscopy. Strains of Pa01, Pa02, Pa03, Pa04, Pa05, Pa06, Pa07, and Pa08 with positive biofilm-forming
ability were selected for in vitro antibiotic susceptibility test. The biofilm-forming negative strain (planktonic
bacteria) Pal2 and biofilm-forming positive strain Pa03 were randomly selected to construct Propionibacterium
acnes rat infection model in vivo. The rats were divided into two groups (6 rats per group), one was treated with 30
mg/kg minocycline, the other was treated with 1% DMSO as a control. Five days post infection, the rats were
cuthanized and the abscess area and bacterial loads were measured. In addition, HE staining of the abscess was also
performed. Results A total of 86 strains of Propionibacterium acnes were isolated in this study, with an isolation
rate of 75.4%. Propionibacterium acnes showed the highest resistance rate to metronidazole and fusidic acid with
93.0% and 90.7%, respectively. The resistance rate of the bacterium to macrolide antibiotics ranged from 75.6% to
88.4%. The bacterium showed the highest susceptibility to minocycline and doxycycline with the resistance rate of
7.0% and 8.1%. Among the 86 clinical isolates, positive rate of biofilm-forming ability of Propionibacterium acnes
accounted for 39.53% (34 strains), and the strong, moderate and weak biofilm forming strains were accounted for
9.30% (8/86), 12.79% (11/86), and 17.44% (15/86), respectively. The significance of absorbance was found among
different biofilm forming ability groups (P < 0.05), and the absorbance at the groups with strong, moderate, and
weak biofilm forming strains was significantly higher compared with the biofilm forming negative strains (P < 0.05).
Significant differences (P < 0.05) of the biofilm biomass were found between the control group and minocycline
treated groups (including Pa01, Pa02, Pa03, Pa04, Pa05, Pa06, Pa07, and Pa08 ). The abscess size of the minocycline
treated group was reduced compared with the control group (P < 0.05) by Pal2 infection. And the bacterial loads in
the abscess were also significantly decreased (P < 0.05). As in the infection model by the biofilm forming negative
strain Pa03, no statistical difference was found in the abscess area and bacterial loads (P > 0.05). Conclusion
Propionibacterium acnes has a high sensitivity to minocycline and doxycycline, and the bacterium is prone to
forming biofilms resulting in increased drug resistance.

Keywords: acne vulgaris; Propionibacterium acnes; resistance distribution; biofilms; anti-bacterial agents
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