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Figure 1.

Characterization of AgNPs. A: UV-visible spectra of AgNPs; B: size distribution of AgNPs. a:

166.8 pg/mL AgNPs; b: 83.4 ng/mL AgNPs; c: 166.8 ng/mL AgNOs.
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F 1. Na,S MY KBRMEIRFER 6h 8h 1.0 MIC
Table 1. Neutralization effect of Na,S on antibacterial 12 h
activity of AgNPs
Number Concentration/(CFU/mL) ( 2-A) 2-B 0.5 MIC
@ Positive control 3.38x10° 1.0 MIC
2 Negative control 0 12 h
® S. aureus+Na,S 3.80%10° 9 0-16.0 MIC
@ S. aureus+AgNPs 0
®) S. aureus+AgNPs+Na,S 3.02x10° 3

8h 2.0 MIC 4.0 MIC

MBC 1.0 25 4.0 pg/mL MBC/MIC 20 MIC  16.0 MIC

1.00 1.67 1.00( 2)

24 - 10° CFU/mL 0.5 MIC
0.5-16.0 MIC 12 h 1.0-16.0 MIC
24 h 3 - 2
1.0 MIC 24 h ( 2-C)
2.0-16.0 MIC
0.5 MIC
1.0 MIC 3

R 2. WMRIRIIFEERFIM ZHE KA MIC {25 MBC &
Table 2. MIC and MBC of AgNPs against model microbe and multiple drug resistant strains

Microorganism MIC/(pg/mL) MBC/(png/mL) MBC/MIC Source of strains

“E. coli CVCC2081 1.00 1.00 1.00 China's veterinary supervision
*S. aureus CVCC1882 1.50 2.50 1.70 China's veterinary supervision
*C. albicans CMCC(F)98001 4.00 4.00 1.00 China's veterinary supervision
“E. coli R17 6.00 10.00 1.70 Human, CDC

**S. aureus BJ0151 26.70 26.70 1.00 Human, CDC

K. pneumoniae R36 26.70 32.00 1.20 Human, CDC

"ETEC CQI 8.00 10.67 1.33 Swinel?”

" ETEC CQ2 8.00 12.00 1.50 Swine 2

" ETEC CQ3 9.33 10.67 1.14 Swine 2%

"™ ETEC CQ4 9.33 12.00 1.29 Swine 12

" ETEC CQ5 8.00 11.20 1.40 Swine 2%

" ETEC CQ6 8.00 9.33 1.17 Swine 2

" ETEC CQ7 8.00 8.00 1.00 Swine 2%

"™ ETEC CQ8 8.00 13.33 1.66 Swine 12

" ETEC CQ9 4.67 8.00 1.71 Swine 2%

" ETEC CQ10 8.00 12.00 1.50 Swine 2

"E. coli EC-SN F2 8.00 16.00 2.00 Goose

"E. coli EC-CS6 F4 8.00 8.00 1.00 Goose

"E. coli SDHZ 8.00 16.00 2.00 Goose

** S. enterica SDHZ 8.00 14.67 1.83 Goose

* . * ok . .
: model microbe; : drug resistant bacteria.
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Figure 3. PAE time curve of AgNPs on three model
microbe. A: E. coli CVCC2081; B: S. aureus CVCC1882;
C: C. albicans CMCC(F)98001.
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F3. FEIRENRRI 3 bkirEREKEI“PAE”

Table 3. “PAE” of AgNPs on three model microbe
PAE/h
Strains
1.00 MIC  4.00 MIC  16.00 MIC
C. albicans 0 3.10 5.40
E. coli 1.08 2.08 3.22
S. aureus 1.30 -1.90 —-0.90
3.10 540 h
” 1.30 -1.90 -0.90
4.0 MIC 16.0 MIC
2.6
I
17 MIC MBC
( 2 MIC
4.67-9.33 ug/mL. MBC 10.00-16.00 pg/mL
BJO151
R36 MIC MBC 26.70-32.00 pg/mL
34 MBC/MIC
2
3 Wi

CVCC2081
CVCC1088 CMCC(F)98001
MBC/MIC —~
MBC/MIC =32
[28-30] 3
17 MBC/MIC
2
(MIC) B- B1
3 2.0-16.0 MIC

1C5y=24.0 ng/mL
1C5p>100.0 pg/mL
1C50=39.5 pg/mLE*>%

/ MIC
1.00—4.00 pg/mL 17
MIC 26.00 pg/mL
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Antibacterial activity of silver nanoparticles against multiple
drug resistant strains

Xueqing Chen', Jiaxuan Jiang', Zhihong Ren’, Juan Li*, Hongying Zhang', Jianguo Xu’,
Huamao Du'’

! College of Biotechnology, Southwest University, Chongqing 400715, China
? National Institute for Communicable Diseases Control and Prevention Chinese Center for Disease Control and Prevention,
Beijing 102206, China

Abstract: [Objective] The objective of the study was to assess the antimicrobial activity of silver nanoparticles
(AgNPs) against multiple drug resistant strains. [Methods] Minimal inhibitory concentration (MIC) and minimum
bactericidal concentration (MBC) of AgNPs against three model microbes, namely Escherichia coli, Staphylococcus
aureus, Candida albicans were measured by microdilution broth method. Time-kill curve within 24 h was made
according to colony count method after three model microbes were treated with a series concentration of AgNPs.
Post-antibiotic effect was tested by colony count method. Finally, we determined the antimicrobial efficacy against
multiple drug resistant strains in biological safety laboratory grade 2 (BSL-2). [Results] AgNPs with a diameter of
5 nm to 30 nm were synthesized by the biological method. The zeta potential was —19.5 mV. The time-kill curve of
the three model microbes showed time-dependent antibacterial activity. The effect of AgNPs on E. coli and C.
albicans after "antibiotic effect" increased with time, there was no obvious "post-antibiotic effect" on S. aureus.
Both MIC values and MBC values of AgNPs for the three model microbes were between 1 pg/mL and 4 pg/mL.
However, the MIC value of AgNPs for the three human multidrug-resistant strains was 6 pg/mL to 26 pg/mL and
MBC value of AgNPs was 10 pg/mL to 32 pg/mL. The MIC values of AgNPs for 14 animal multi-drug resistant
strains were between 4 png/mL and 10 pg/mL, and the MBC values were between 8 pg/mL and 16 pg/mL. The
MBC/MIC values of all the tested strains were less than 2. [Conclusion] AgNPs is a time-dependent antimicrobial
agent with different "post-antibiotic effect", which can inhibit both human and animal-derived multi-drug resistant

bacteria.

Keywords: silver nanoparticles (AgNPs), minimal inhibitory concentration, minimum bactericidal concentration,
time-kill curve, post-antibiotic effect
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