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Synergistic Antibacterial Effection of CuO Nanoparticles Combined with
Gentamicin Against Methicillin-Resistant Staphylococcus Aureus

MA Lulu, WU Jie, LYU Zhong"
School of Chemical Engineering and Pharmacy, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: Screening the combination of antibiotics and nanomaterials which has synergy antibacterial activity
against drug-resistant bacteria is one of the effective ways to solve the problem of antibiotic resistance. The CuO
nanoparticles with size around 20 nm were prepared by the hydrothermal method. The antibacterial effects of the
CuO combined with antibiotics of gentamicin, ciprofloxacin, piperacillin, cefuroxime and cefotaxime, which
are resistant to methicillin-resistant staphylococcus aureus (MRSA ) were determined by the inhibition zone test.
The fractional inhibitory concentration index (FIC) of the combination of CuO and gentamycin was determined
by the checkerboard method, and time-kill curves against MRSA were also determined. The results show that
the inhibition zone's area of the combination increases by 88 % than that of the two components used separately,
and FIC value is less than 0.5. The combination of CuO with gentamycin significantly inhibits the growth of
MRSA.
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Fig. 1 (a) XRD pattern and (b)SEM image of CuO

nanoparticles
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Fig. 2 Susceptibility of antibiotics against S. aureus
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Tab. 1  Innhibition zones of different antibiotics against

S. aureus and MRSA mm
anlibiotic S. aureus MRSA
pPIP 36.3 S* 7 R*
CXM 29.9 S 6 R
CTX 23.9 S 6 R
GEN 20.1 S 8.9 R
AZI 21.7 S 23.6 S
VAN 16.1 S 15.3 S
CIP 25.8 S 6 R
SXT 25.4 S 23 S

xS, R G R, 2. AR 26 I PR A S 56 5 b B &
(CLSI) R E L5 R,
Note: *S—sensitive; R-resistance. According to the standard of

Clinical and Laboratory Standards Institute (CLSD) "2,
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Fig. 3

Innhibition zones of different antibiotics against

MRSA in presence and absence of CuO

F2 ClOEFREMERESI MRSANNEEER
Tab.2  Zone of inhibition (mm) of different antibiotics

against MRSA (in absence and in presence of CuO) mm

antibiotic antibiotic+ increase in

agent (A) Cu0 (B) Area (+/-)*
GEN 8.9 12.2 0.88

CIP 6 6 0

PIP 7.0 6.6 -0.1
CXM 6 6 0

CTX 6 6 0

CuO 6

T 0 P AR S A R (0-a?) 1a*x100% L a b 53 3
A B RN i 40 T A

Note: * Increase in inhibition zone area is calculated as (b*-a’)/
a’x100% , where a and b are the inhibition zones for (A) and (B), re-

spectively.
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