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The past and present of aminoglycoside antibiotics
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Abstract  Aminoglycoside antibiotics were the first established as antibiotics in the 1940s. Streptomycin was
first discovered. In the following decades, other family of aminoglycoside antibiotics were found and widely used,
which once became the first choice of antibiotics against Gram-negative bacterial infections. However, because of its
toxicity and side effects, and the continuous drug resistance of bacteria, coupled with the discovery of new antibiotics,
it was almost out of the stage of history. However, with the rapid increase of infection rate caused by multi-drug
resistant bacteria, people began to pay attention to aminoglycoside antibiotics as one of several important treatment
options for Gram-negative pathogens, and explore its potential in the treatment of infectious diseases, AIDS, and
genetic diseases, so that this "old" antibiotic revitalized.

Key words Aminoglycoside antibiotics; Gram-negative bacteria; Toxicity; Resistance

B 1928 FEIHE M EEFERFERERUK, WREEEFRIUAERS Ly KK E R 2,
BEEFMC kI ZMHUER, HFERRK B TR EdTHA SR, JCHE B- WBLR A
AW 2 B 2T T AR e BN ST WERSRHI L, BT N B EIE DR R
ol R LR ORIAE R MPTAE R —. WRME  FRPUEREREMBESERE, a5
MRS RPUVE R T SR ARG, 0 SEPUER I E B EIRHT AR 1,
HEERMREIEG X T Hph )™ SR, kb AR THIDN AR ™ BRI 2 B e e, NATTE B
RAFPET A, SRR WIREAILRE G, & JTRRERRERE T RSUER, HAE LA EE R

YrRs B EA: 2019-09-25
TEERBN: REE, o, AT 1995 4, EEHEURE, B FAMAEN S5A4MEY, E-mail: wujiahui0314@163.com
*IEIRMER, E-mail: lpysipi@]163.com



L1276

TN REROR R REDE

J7 22 AR JEAR I U7 S 2 — 1, AT R | XA 2
W BB “CAENLY .
1 F[EREELME ZNIERNSGIRE L R LA
L1 AEEHRGEFWERANS (E DS

G RIS N TR AR M AR 25 5 TR ) IE R
WA A BRASLA R . BARME, ©i15 308 #
PEAAR VL LHTE 16S ZME A RNA B & FELRSF I A AL
M(HERS RNA ZARALR ) B LE6 ©, 2595 (RNA
g & F B A 3L A A(aminoacyl). P(peptide)-
E(exit) A7 5. fECEIHIREM A, FEEEREHE
BB S rh O 2- S BE 25 A R v AR ST IR B
FORFE S5 RNA FIAHEAER . %M 7 TA BAEH
45 JE B AN X () (RNA LB @ A AL i, &
SEERE BRI, AE—2 S EIE T
Rlk, ZEPEE P R Bon X 2 MiE R HE 2
22 PR B AR SNE R, ST A AT R R (50
KpBaw, wHawE, BitwE, IR ERE,
WIwE, EHEE), AT wEE, e EE,
J5 BTG T A JE A S R, DLACE S B 2 AT T
JE. SO AEE BN R E . A, el
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Fig. 1 The decoding site in 16S ribosomal RNA
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Tab.1 Aminoglycoside natural products™

= Hee iz 2o EEJ'.I—'J / ﬁ ) Ry T e T O a
IR IR A SRV Bk P
B R streptomycins 1943 YRER A S AT
18 3 neomycins 1949 P ICRERE -

% 2 hygromycins 1953 W B T JRAE B
[ Jp# & paromomycins 1956 R H R JR A= 2
% K kanamycins 1957 A BE AR

A EE & spectinomycin 1961 T A B

KRB & gentamicins 1963 GOUNRIEE BN
2 W RE K apramycin 1968 R RE R -
%A B % tobramycin 1968 ISR LN
PEZCKIE sisomicin 1970 B BN (R B
HHEFE K ribostamycins 1970 PR

FYEFE & lividomycins 1971 HHEHEW

THEH B & butirosins 1972 RGBT R
B K5 % verdamicin 1975 IREO/NRAAE R
HEPERE R fortimicins 1977 RN R ]
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MR F2 B (aminoglycoside adenosyltransferase, ANT)
A B AL R o

AEREERAREHEERANS T, FE
8 )iz B DR B SRS SR 43 B9 Ry S 1) 2 AR B R
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I SEAIC Y B A 1 A0 H 4 090, Netilmicin T 1982 4F
FH Menarini 75 & K FIHEH, 9k 1078 2o A 18] 5 HE )
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BB B A A R A R R, R RCRE FT 5]
P (1) B R R e A B AR ST 2R A AE B, I HL
APH IIAELE W] 9 20 B 52 (it w8 B (0 S 6 W SR 2 4t
PEo AR RPUE R IR HAHE (ANTS) S2 IR
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BB Th R A W VR 9T T 4R 5 BUR (7~10d) H
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RRUUMZY SRk, AFAEE, HRKEAD)
LN NS SR SIS =
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H o0 B g AT JE B 40 B AR . HLXT R AR R
FEIEFEVENT, WH-BA N RIS B AT 4 17 A
AR FEHT R FE R AT E N, b
ARG B . AIER R Y], H AT RE Y B
VEAE—#B > A R AR R B8, BRI, — EUORAEN
I BE B W i 200 LRI T B SR e 2 4 L PR 45 2
HEAEAATTIE

FEJURIAS TR B & BE B 2R 25 R b, TH R
KRG T i RHH IR RE R, HOR KRS
o (RSB T, PROK B 3 AP0 2K 2 A X 22 A
FRAMPOKREERF S, 6K R Y,
HRRER, ZAHERMICKREMI, RBXKE
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KAREEML, Bhh, BTSRRI IR 2 AR KR A
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3 EHEEEEEXERNEEIRKRNARARN
FBRTRETE

BRI RPUE R RIBE T — L1,
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br T ER R B R & WA A B AERM AN,
FAEREF R T DA EE, HFBEE
JLGy B A A G B I E s ACRE 51 S 1) PR B Jk
JIE i Y R LD B BB A8 10, 52 [ B A RN 245 ) B R At
T oMEEETRIEZHTIRR: KRAXEFER,
ZHER, KRR, BER, BER, FIEX,
EhkER, SEKEMEUER. HTEMMZE)
FWESR, AUE—ERE LRI AR HURE
WhiE s DRI B AN B R I AR S E o
3.0 BAEH KA FZHIRLENA
311 THREREFHEARAETLXTAZ

w1, BT RS SR P R B R R R E
TR IRT 1 G770 TR ¥ A AR TG e 11 %5 3% I 50 o P R 77
KRR TR 9T T PR IE R G (AR 258 . (HIEE
WA S SR, Z R R RAHEH T
HIT R P IEPUE 25 WY, X EE R BT 3 AR
Rl: (1) IX L2575 v 9 AT IR FE A (2) did
R AR LN TEAE R pH o S R 2 000 5
(3) AR R B RS, Hos s R
FEEE . 2007 AR 36 EAL Yy / L E R A2 22 (IDSA
/ ATS) Fi B HHob S S W B SR U A A a7 It B e
() R BE,  E MR B B M 8 A DG 9, R
TP 2 B G R B I AE G E 3% 42,
312 RAMO KR (B) H AL Riid £

FAEET RAERKILCE—E 2 IE MEER
J7F B PR EE 3 20 M BE % 14 770 B 350 9 T FE I R
TR REIT T EH . MEERTIMAKRKER,
RE 1% 1 B 2% €2 35K 11 R R 267 1K B 00 PN JIBE 8 1D Ak A
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RHE B 2R 2 W AE PR B R B Ak 1 IV
1 25~100 %, K2J 99% 45 2477 & B A AE IR 4k
JRFEHER, H B RS HE R Ah . BRI,
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32 BEAMEHRIARIURE R E N

RAEPEE RIAE R D — A A E 19T
RHAEHIV IR RN EdE0L+H5ES, &
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AN R RGBT | G YR
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(I AL, ARATTIE B T &% S 5 W 8 TR &5 S i
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RNA H 44, 5 T 7 AEE . &
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33 @IMEHRIA R BT REWIRR T @0aEhH

RERHRA AR T 70 LERIEPEFIPE
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(g T E RS EA PR £ RDEEE R 20 F)5,
T 0 R I B B T 2R i A 2 B 0 H i B2 7 28 1R 25 0
“F PTC(premature termination codon) [ [ 52 FE 1k & K
J A W P A K E A 74 PTC Ml 2 Bl %
N, BURBUARMIA R, Beig T BUE i AR B
RRE R AEIREE R AR, f£EANMKF, PTC 5 1800
2R A . Ik, X 2 AR TR
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PTC 11l 75 Wl . 3 P 41 B o ()38 g 1 S sd i ok
KB Z N o FEVE 27 4 4b 5 B A% /1 R 7 (CFTR)
WK WL 9EAE B2 PTC IS I RAEW . X SEHF 7T
VAL 7B R P AR K K F A PTCs 1 R
73, FERIBUE S REGEHIH] CFTR #(1% PTC, M
AR R A . B R AR R R W
IRKBER . AT R KRB AT B PTC =4
(10468 B 1 0 R T A K B P o KT (19 7 A R 1
SN, B S R P AR 2K AT LA ] S A
LA ILM) PTC.
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Hurler Z5 £ 1iF A0 3 P 21 4 4k 55 993 R A7 5% (1) 5 DR 1 184
SR PTC $M A8 /. (0T P4 Ry it
FE B T 72 AR 1) I L R R M G G A DR B
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B M 1) 2 B SR P A R I AT AT I R T S
4 [REE
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YL (AR R R ) MR BFIRIT W, RELE
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