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CEZ: cefazolin, CTM: cefotiam, CMZ: cefmetazole, CZX: ceftizoxime, FMOX: flomoxef, IPM: imipenem, NTL:
netilmicin, LVFX: levofloxacin, CP: chloramphenicol, VCM: vancomycin, CLDM: chindamycin MPIPC:
oxacillin, CRMN: carumonam, ABPC: ampicillin, MINO: minocycline, EM: erythromycin, FOM: fosfomycin

Fig. 1. Growth-inhibitory zones of MRSA appeared between sensidisk of f#-lactam antibi-
otics and a spot of green tea extract on MH agar.
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CEZ: cefazolin, CTM: cefotiam, CMZ: cefmetazole, CZX: ceftizoxime,
FMOX: flomoxef, IPM: imipenem, ABPC: ampicillin

Fig. 2. MICs of antibiotics with or without green tea extract against
MRSA. Circles indicate MICs of antibiotics with (O) and without
(@) green tea extract against 12 strains MRSA of on MH agar.
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CEZ: cefazolin, CMZ: cefmetazole, CTM: cefotiam, CZX: ceftizoxime, FMOX: flomoxef, ABPC: ampicillin,
IPM: imipenem, CRMN: carumonam

Fig. 3. MICs of antibiotics with or without green tea extract against MRSA. Each circle indicates MIC of
antibiotic with (O) and without (@) green tea extract against each strain of MRSA of on MH agar.
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Enhancing effect of Japanese green tea extract on the growth-inhibitory activity
of antibiotics against clinically isolated MRSA strains

Kenichiro Yamazaki

Ohmiya Red Cross Hospital, Clinical Laboratory, 903 Kami-ochiai, Yono, Saitama 338, Japan

The enhancing or synergistic effect on the growth-inhibitory activity of antibiotics and Japanese
green tea (Camellia sinensis) extract was examined against clinically isolated strains of
methicillin-resistant Staphylococcus aureus (MRSA). Using a disk method, growth-inhibition of
MRSA was clearly observed in distinct areas where sub-MIC concentrations of the tea extract
and fB-lactam antibiotic had been applied. S-lactam antibiotics included cefazolin (CEZ), cefotiam
(CTM), cefmetazole (CMZ), ceftizoxime (CZX), flomoxef (FMOX), imipenem (IPM) and ampicillin
(ABPC). This suggested that there was an enhancing or co-operative effect between the tea
extract and the f-lactams. Lower levels of growth-inhibition or no inhibition were seen with
MPIPC, CRMN, and non- f -lactam antibiotics including clindamycin (CLDM), vancomycin (VCM),
netilmicin (NTL), levofloxacin (LVFX), chloramphenicol (CP), minocycline (MINO), erythromycin
(EM) and fosfomycin (FOM). The MICs against MRSA of CEZ, CTM, CMZ, CZX, FMOX, IPM
and ABPC were significantly decreased by treatment with the tea extract.



