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Effects of mesna alone or combined with ciprofloxacin on Escherichia coli biofilm
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ERi] T3 AR B (Mesna) xf K AT 1 A= Pk (biofilm,  BF)TERIFISEM, LI Sl S I BR T v il (ciprofloxacin, - CIP)X K AT F BRI

M. Jrik BURTRRRSERI Mesna. CIPRUSRACIIARE, FIHi LBt S Mesnax KIGHT HBFIEBMER], P EokR iiiMesna il i
LCIPIEITI R BF I I i Kk, JTo e 34 58 £ 4% (confocal laser scanning microscopy, CLSM) Ml#EMesnaf T (1 K B kT B BF 25 5] 45 K (1 5400 I 45
A BF &5 45495y Wik f1-(image structure analyer, ISA) &8 /) HTBF45 H 24 45 Mesna fé )i /> BF 1 38 TR 4 ot LA K R IS 0 T35 F ]
Mesna (8 mg/mb) A AEALBFH (13 1 /> (P<0.05), HLHICIP AMICA R {fiBF 1 B £ f44IK(P<0.05), /IMjil#Mesna (1 mg/ml)551/2 MICHKICIPI £ Y
FH 3 T A BR L ) R B k2 (P<0.05); CLSMIENG i 7nZeMesnaft: i G BF L RE I Wi/, 4 FEBWIAEe :  ISARR g 143 s 5 mg/ml Mesna
TEM G, BFJEJE. SF34497 il 2 (average diffusion distance, ADD)FI4ff4ffi(textual entropy, TE)¥Jik/b>(P<0.05), [Xik+fL* (areal porosity, AP)i
JN(P<0.05), 2 mg/ml MesnatTm, AN AN G ey 5 W] i o 4t MesnafEss il KT BFIE I, R IHT HBFIEA 41 Mesnaty
WA A R, SRR RE D) .

Objective To investigate the effect of mesna on the formation of Escherichia coli biofilm (BF), and to study the effects of mesna alone
and mesna combined with ciprofloxacin on E.coli BF. Methods Agar dilution method was used to detect the minimum inhibitory
concentrations (MIC) of mesna and ciprofloxacin (CIP) and the numbers of bacteria in the BF treated with mesna alone and mesna combined
with CIP. The formation of E.coli BF was observed by scanning electron microscopy (SEM), and the BF structure was observed by confocal
laser scanning microscopy (CLSM). The parameters of BF structure were quantitatively analyzed by an image structure analyzer (ISA).

Results The SEM results showed that the mucoid material in the BF and the thickness of the BF were significantly reduced by mesna. The
single use of mesna 8 mg/ml or CIP 1 MIC could significantly reduce the number of viable bacteria in BF (P<0.05), while mesna 1 mg/ml
combined with CIP 1/2 MIC could achieve the same effect (P<0.05). CLSM results showed that the BF was thinner and more scattered in the
mesna group than in the control group. ISA results showed that with the treatment of mesna 5 mg/ml, the thickness, average diffusion
distance (ADD) and textual entropy (TE) of the BF decreased significantly (P<0.05), and the areal porosity (AP) of the BF increased
significantly (P<0.05). The effects of mesna 2 mg/ml were not as significant as those of mesna 5 mg/mil. Conclusion Mesna can inhibit

E.coli BF formation and affect its structure, and enhance the antibacterial activity of CIP, showing synergistic effects.
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