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Antimicrobial Activity of Gallic Acid Combined with 5 Kinds of Antibiotics Against Pseudomonas aeruginosa
in vitro

WANG Chun-juan"*, ZUO Guo-ying', WANG Gen-chun' (1.Dept. of Pharmacy, Kunming General Hospital of
Chengdu Military Region, Kunming 650032, China;2.Kunming Medical University, Kunming 650500, China)

ABSTRACT OBJECTIVE: To study antimicrobial activity of gallic acid combined with 5 kinds of commonly used antibiotics
against Pseudomonas aeruginosa (P. aeruginosa) in vitro. METHODS: P. aeruginosa standard strains and 10 strains of clinical iso-
lates were collected. Agar dilution method was used to determine MIC of gallic acid combined with 5 kinds of commonly used anti-
biotics as ceftazidime, aztreonam, levofloxacin, phosphonomycin and cefatriaxone against P. aeruginosa. Using MIC as initial con-
centration, the trace checkerboard dilution method was used to determine antimicrobial effect of gallic acid alone or combined with
5 kinds of antibiotics against P. aeruginosa. Fractional inhibitory concentration index (FICI) was used to evaluate the effects of
drug combination. Time-antibacterial curves were used to validate the trial results with clinical isolates IRPA 314 as target strain. RE-
SULTS: 5 kinds of antibiotics could decrease the MIC of gallic acid against 11 kinds of P. aeruginosa, and FICI of them were be-
tween 0.188 and 1.000, presenting good synergy effect. In time-antibacterial curve, compared with alone, the inhibitory concen-
tration (lg) of gallic acid combined with 5 kinds of antibiotics for 24 h reduced by 2.085-3.416, also showing the synergy effect.
CONCLUSIONS: Gallic acid combined with ceftazidime, aztreonam, levofloxacin, phosphonomycin and cefatriaxone show syner-
gy and additive antimicrobial effect against P. aeruginosa.
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®1 RETERSLAMEEKANERBREMHNMNEER
Tab 1 Antimicrobial effect of gallic acid combined with cef-
tazidime against P. aeruginosa

— FFIMIC, pg/ml I MIC, pg/ml el e

WETR Lefe HETR KB JiR
IRPA 0 128 2 64 0.5 0.750 A
IRPA 18 256 4 64 1 0.500  H3[A
IRPA 120 256 4 64 1 0.500 il
IRPA 166 128 4 64 1 0.750 A
IRPA 172 128 4 32 1 0.500 A
IRPA 276 128 4 32 2 0.750  #ifmn
IRPA 291 128 4 32 2 0.750  #ihm
IRPA 307 128 2 32 0.5 0.500  BipIF]
IRPA 314 128 2 32 1 0.750 A
IRPA R 128 4 32 1 0.500  H3[A
ATCC27853 128 4 32 1 0.500 Il

F2 RETRESHERKANESEARMENNEER
Tab 2 Antimicrobial effect of gallic acid combined with az-

treonam against P. aeruginosa

A I MIC, wg/ml B MIC, wg/ml FICI ﬂzﬁﬁ

WEFR e BETR i PN
IRPA 0 64 128 16 32 0.500 il
IRPA 18 128 128 32 32 0.500 1l
IRPA 120 128 128 16 32 0.375 A
IRPA 166 128 128 16 32 0375 A
IRPA 172 128 128 16 64 0.625 i
IRPA 276 128 128 32 16 0.375 A
[RPA 291 128 128 64 64 1.000  Hjm
IRPA 307 128 128 32 64 0.750  #ifm
IRPA 314 128 128 32 32 0.500 Al
IRPA R 128 128 8 64 0.562 A
ATCC27853 128 32 32 16 0.750  #m

*®3 REFREASHDERANNISERAMEHINEER
Tab 3 Antimicrobial effect of gallic acid combined with levo-
floxacin against P. aeruginosa

i HHAMIC, pg/ml RHIMIC, wg/ml S YEH

HETR AERPE WETR AERDE RN
IRPA 0 128 4 64 2 1.000  HdJm
IRPA 18 128 4 32 0.5 0.375 A
IRPA 120 128 4 32 0.5 0.375 A
IRPA 166 128 4 32 1 0.500  1pll
IRPA 172 128 4 64 1 0.750
IRPA 276 128 4 32 1 0.500 fiHA
IRPA 291 128 4 32 0.5 0.375 A
IRPA 307 128 4 32 0.5 0.375
IRPA 314 128 4 32 1 0.500  Hpll
IRPA R 128 4 16 1 0.375 A
ATCC27853 128 1 16 0.5 0.625  #ifm
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*4 RETRSHEZRHRANAZKEBEARENIEER
Tab 4 Antimicrobial effect of gallic acid combined with

phosphonomycin against P. aeruginosa

. HHMIC, wg/ml KHIMIC, wg/ml TEH
g ey —— FICI
WEFR BEE WeTR HEZR WIS
IRPA 0 64 4 16 2 0.750  Afm
IRPA 18 64 4 16 1 0.500 B
IRPA 120 64 4 16 0.5 0375 R
IRPA 166 64 8 32 2 0.750  Aijm
IRPA 172 64 8 16 2 0.500 Al
IRPA 276 64 4 16 2 0.750  Aifm
IRPA 291 64 8 32 4 1.000  Aifm
IRPA 307 64 8 32 4 1.000  Afn
IRPA 314 64 4 16 1 0.500 Bl
IRPA R 64 8 32 2 0.750  Aifm
ATCC27853 64 2 32 0.5 0.750 A

®56 RETFRS LA ANERERLBREOINEER
Tab 5 Antimicrobial effect of gallic acid combined with cef-

triaxone against P. aeruginosa

-— I MIC, pg/ml BEHIMIC, pg/ml el VEH
BEFR kbl WETFR A R EN
IRPA 0 128 128 32 32 0.500 A
IRPA 18 64 128 16 32 0.500 A
IRPA 120 128 128 32 16 0375 A
IRPA 166 128 128 64 64 1.000 A
IRPA 172 128 128 16 8 0.188 Il
IRPA 276 64 128 32 32 0.750 Al
IRPA 291 128 128 32 64 0.750 AR
IRPA 307 128 128 32 32 0.500 A
IRPA 314 128 128 64 32 0.750  Aihn
IRPA R 128 128 32 64 0.750 A
ATCC27853 128 8 4 2 0281 Il
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Fig 1 Time-antibacterial curves of gallic acid combined
with 5 kinds of antibiotics against IRPA 314
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