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Table 1 Percent of strains synergistically inhibited by minocycline combined with amikacin against
clinically isolated gram-negative bacilli, and mean FIC index of the combination
Number Isobologram criteria |
of sm e s s e e e —————— Mean FIC index

strains Synergism Addition Antagonism
Pscudomonas aeruginosa* 15 6 (40% 9 (60%) 0 | 0.63
Escherichia coli* 18 13 (72.2%) 5 (27.87%) 0 0.43
Klcbsiella pneumoniae* 25 19 (767 8 (24%) 0 0.43
Serratia marcescens 1* 29 5 (17.2%) 21 (72.4%) 3 (10.3%) 0.75
Serratia marcescens 11** 20 7 (35% 13 (657%5) 0 0.56

* isolated from the paticnts in Sendai Kosci Hospital

** isolated from the patients in Iwaki Kyoritsu Hospial

Minocycline @ 1/2~1/128 MIC @ 5 t, W h o &
Amikacin @ 1~1/8MIC © 5 L Fhad, BSIUED
BER, RRD 6 KFRHM T & ERICIE LIz, BT
BRDHEIKRD L 51217785100 BHIRM T b 48
GDROBMGFERCH LT, PFADRLG K S Bisiiv it
ROFR L THbhn 2 24 HMEOEER Th O X
H 1/10° LAk Mk iR LI (1 MR & L1co
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Fig.3 Isobologram of activity of combination of minocycline and amikacin against clinically isolated

gram-negative bacilli
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Fig. 4 Killing curve of minocycline combined with amikacin against gram-negative bacilli
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BELHY, FLIhLOHANTNTOEECH LT
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TIPS RERIEA Y R TR A bhis, il
L Fig.3 ® Isobologram ##&s1% &+ 557 0RIE
BHeaLTh oA Teo itk b, HOXREHR
I ET 5 EFOR/NBESRITOEATE LITEFRHIT
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WV R B, £ LTHIRMEE 2o 2 HloftHHic
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MIE OfittE D¥ERFIZE 1T cell membrane DZE{LIEES
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IN VITRO SYNERGISM BETWEEN MINOCYCLINE AND AMIKACIN
AGAINST CLINICAL ISOLATES OF GRAM-NEGATIVE BACILLI

AxKIRA WaATANABE, Masako Sasaki, SencHir AoNuMA,
Koraro O1izumi and Kivosui Konno
Department of Internal Medicine,

The Rescarch Institute for Chest Discases and Cancer,

Tohoku University

In vitro inhibitory effects of minocycline in combination with amikacin on the growth of a total of
107 clinical isolates of gram-negative bacilli were examined by a checker board dilution method. Fol-
lowing strains were included in this experiment ; 15 strains of P.aeruginosa, 18 strains of E.coli, 25
strains of K.pneumoniae and 49 strains of Serratia marcescens (20 of the 49 strains were epidemic
strains of a nosocomial episode in Iwaki City Hospital).

The average fractional inhibitory concentration index (FIC index) of minocycline in combination with
amikacin against E.coli and K.pneumoniae was 0.43. Thus, the combined effects were found to be
synergistic. The average FIC index against P.aeruginosa was 0.63, that against Serratia marcescens
0.56 and that against the epidemic strains in Iwaki City Hospital 0.73. Thus, it was found that the
inhibitory effects of minocycline in combination with amikacin on the growth of P.aeruginosa and
Serratia was not synergistic, but only additive.

Four of 107 strains tested were selected at random and the effects of minocycline in combination
with amikacin on the growth of the above four strains was examined in broth by counting the viable
cells.

In a strain of Serratia, on which the inhibitory effect of minocycline in combination with amikacin
had exerted antagonistic effects, as evaluated by a checker board dilution method, the combined ef-
fects on growth in broth was antagonistic as well.

The growth inhibitory effects of minocycline plus amikacin on one strain each of E.coli, K.pneu-
moniage and Serratia were confined by a checker board dilution method, and then experiments of
similar nature in broth were undertaken.

The number of viable cells in two-drug experiment,in which the concentrations of both drugs were
below 1 MIC, decreased at 2 hour of incubation to less than 1:1,000 as compared with that found
in the single-drug experiment.

Thus, it was found that minocycline in combination with amikacin, at the concentrations below 1
MIC each, exerted a synergistic and bactericidal action against these 3 strains.



