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Abstract

The clinical significance of aminoglycosides is due to effect of gram-negative bacteria,
staphylococcus aureus and some streptococcus. It is most application in the treatment of
infections caused by facultative aerobic gram-negative bacilli. Combination of an
aminoglycoside with beta-lactam or glycopeptide has synergistic effect on sensitive
bacteria and can be effective in the treatment. Today, some bacteria have multiple
resistances to some antibiotics, including aminoglycosides. Acquired resistance to
aminoglycosides in Gram-negative bacteria and gram-positive bacteria have been
reported. Three resistance mechanisms involve a change in the position of the ribosomal
binding of drugs, decreasing drug permeability and enzymatic drug inactivation. So,
Identification of resistance mechanisms and find new functional groups is important in
reducing resistance.
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ENZYME GENES SELECTED COMMENTS
AMINOGLYCOSIDE
SUBSTRATES
Acetylation
AAC(3)-1 aac(3)-1a, aac(3)-1b Gm Enterobacteriaceae
AAC(3)-II aac(3)-lia, aac(3)-1ib, aac(3)-lic Gm, Tob Enterobacteriaceae
AAC(3)-111 aac(3)-Ila, aac(3)-111b, aac(3)-1llc Gm, Tob, Km, Neo, Prm Commonly found in Pseudomonas spp.
Rarely seen in Enterobacteriaceae
AACQ3)-IV aac(3)-Iva Gm, Tob Commonly in Salmonella spp.
AACQ3)-VI aac(3)-Via Gm Rare among Enterobacteriaceae
AAC(6°)-1 aac(6°)-1a, aac(6’)-1b, aac(6’)-Ic, Tob, Amk
aac(6’)-1d, aac(6’)-1Ie, aac(6’)-If,
aac(6’)-1g, aac(6’)-1h, aac(6’)-1i
AAC(6°)-11 aac(6’)-lia, aac(6’)-1ib Gm, Tob Observed only in P. aeruginosa
AAC(6°)- aac(6’)-aph(2”) Gm, Tob, Amk Bifunctional enzyme thought to be
APH(2”) restricted to gram positive bacteria.
(staphylococci and enterococci)
AAC(2’-]) aac(2’)-Ia Gm, Tob
Adenylylation
ANT(2”)-1 ant(2”)-1a, ant(2”)-1b, ant(2”)-Ic Gm, Tob, Km Widespread among all gram-negative
bacteria
ANT(3”)-I ant(3”)-Ia Sm, Spcm
ANT(4’)-1 ant(4’)-1a Tob, Amk
ANT(#4)-11 ant(4’)-lia Tob; Amk
ANT(6)-1 ant(6)-1a Sm Found in gram-positive organisms
Phosphorylation
APH(2”)-1 aph(2”)-Ia Gm, Tob; Amk
APH(3’)-1 aph(3°)-1a, aph(3°)-1b, aph(3’)-Ic Km, Neo, Prm
APH(3’)-11 aph(3’)-lia Km, Neo, Prm, GmB
APH(3”)-1IT aph(3’)-Illa Kim, Neo, Prm, Amk, Commonly found in S. aureus and E.
GmB faecalis
APH(3)-IV aph(3’)-Iva Km, Neo, Prm
APH(3")-V aph(3’)-Va, aph(3’)-Vb, aph(3°)-Vc Neo, Prm
APH(3’)-VI aph(3°)-Via, aph(3’)-Vib Km, Neo, Prm, Amk, Primarily isolated from Acinetobacter
GmB spp.
APH(3)-VII aph(3’)VIla Km, Neo Cloned from Campylobacter jejuni
APH(3”)-1 aph(3”)-1a, aph(3")-1b Sm Cloned from Streptomyces griseus
APH(6)-1 aph(6)-la, aph(6)-1b, aph(6)-Ic, Sm Cloned from Streptomyces spp.
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