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Abstract

Staphylococcus aureus ISP447, in its resistance to macrolide-lincosamide-streptogramin type B (MLSg)
antibiotics, is induced in the presence of the 14-membered ring macrolides. First, it was tested for qualitative
inducible resistance using the disk diffusion method. As a result, azithromycin of 15-membered ring macrolide with
both clarithromycin and erythromycin, which belongs to the 14-membered ring macrolide, has an induced resistance
toMLSs drugs. However, ketolides such as telithromycin belonging to the 14-membered ring macrolide in this strain,
does not induce resistance to MLSg antibiotics.

This study has investigated quantitatively resistant derivatives of 14-membered and 15-membered ring
macrolides and ketolides using Staphylococcus aureus ISP447. It is possible to analyze the structure-activity
relationship between the inducibility of resistance to MLSg drugs and the chemical structure of the antimicrobial
agents by using the quantitative results. Measurement of the minimum inhibitory concentration (MIC) was obtained
using the checkerboard method by broth microdilution method. FIC index is an indicator to test the interaction
between the two drugs from the MIC values which were determined using the checkerboard method. Multiple
regression analysis was used to obtained the partial regression coefficients using, for the purpose variable, the FIC
index and explanatory variable substituent of the common lactone ring. As a result, the substituent at the 3-position
of the lactone ring macrolide, which is a common structure, has contributed most to the induction of resistance.

Multiple correlation coefficient indicated the contribution rate was very high at 0.9353. Therefore, the results of this

multiple regression analysis is considered to be reasonable.
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Fig.1 The chemical structure of 14-membered ring, 15-
membered ring macrolide and ketolide that were
used in the examination of inducible resistant
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Fig. 2 The effect of erythromycin and telithromycin
on the Staphylococcus aureus|SP447
against josamycin

EM, 10pg/disk; TEL, 0.1pg/disk; JM, 25ug/disk

Abbreviations: EM, erythromycin; TEL, telithromycin;

JM, josamycin
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Table 1. Minimum inhibitory concentration (MIC) of
macrolide, ketolide, lincosamide, and
streptogramin type B compounds against
Staphylococcus aureus 1SP447

Compounds MIC (pg/mL)

14-membered ring macrolide

erythromycin >128

clarithromycin >128

oleandomycin 64

triacetyloleandomycin 12.8
Ketolide

telithromycin 0.05

cethromycin (ABT773) 0.025

FMA1485 0.025
15-membered ring macrolide

azithromycin >128
16-membered ring macrolide

josamycin 1

spiramycin 4

tylosin 1

rosamicin 0.125
Lincosamide

lincomycin 1

clindamycin 0.125
Streptogramin type B

mikamycin B 8
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Table 2. The combination effects of 16-membered ring macrolide, lincosamide and mikamycin B in the presence of 14-,
15-membered ring macrolide and ketolide against Staphylococcus aureus15P447

Conbination in the presence of

Compounds alone EM CAM oL TAO AZM TEL ABT773 FMA1485
Maximum MIC (ug/mL)
M 1 >128 >128 2 2 >128 1 1 1
SPM 4 >128 >128 4 8 >128 4 4 4
TS 1 >128 >128 1 1 >128 1 1 1
RSM 0.125 >128 >128 0.125 0.125 >128 0.125 0.125 0.125
LCM 1 - >128 >128 1 1 >128 1 1 1
CLDM 0.125 - >128 >128 0.25 0.5 >128 0.125 0.125 0.125
MKM-B 8 ©>128 >128 8 8 >128 8 8 8

Abbreviations: EM, erythromycin; CAM, clarithromycin; OL, oleandomycin; TAQ, triacethyloleandomycin; AZM,
azithromycin; TEL, telithromycin; ABT-773, cethromycin; JM, josamycin; SPM, spiramycin; TS, tylosin; RSM, rosamicin;

LCM, lincomycin; CLDM, clindamycin; MKM-B, mikamycin B
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Table 3. The average value of the FIC index in S.aureus ISP447 and the mass
number of substituent of 14-membered ring macrolide, 15-membered
ring macrolide and the ketolide

Average value

Mass number of substituent

C d i
OmpoUnds of the FICindex R, R, Rs Ry Rs
Erythromycin 78.181 175 17 15 17 29
Clarithromycin 97.152 175 31 15 17 29
Oleandomycin 1.039 161 1 30 17 15
Triacetyloleandomycin ~ 1.257 203 1 30 59 15
Azithromycin 51.286 175 17 15 17 29
Telithromycin 1.207 16 31 15 272 29
Cethromycin 1.259 16 184 15 59 29
FMA1485 1.259 16 202 15 59 29
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Fig. 3 A relationship between chemical
structure and inducible resistance activity
*The bold line shows the chemical structure of
common macrolide
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