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Research progress of anti-Acinetobacter baumannii drug
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Abstract: Compared with other drug-resistant strains, Acinetobacter baumannii has the characteristics of
serious drug resistance, high mortality and difficulty to treat. As the phenomena of resistance to existing anti-
Acinetobacter baumannii drugs continuously occurs, the development of new anti-Acinetobacter baumannii drugs
is urgent. This review introduces the clinical application and research progress of anti-Acinetobacter baumannii
drugs, aiming to provide help for the research and development of anti-Acinetobacter baumannii drugs.

Key words: anti-Acinetobacter baumannii infection, mechanism of action; clinical use; current situation of

drug research

] S N H (Acinetobacter baumannii) 13 F5 AB

B, SRR OANZI AT, B T 5 2 IR, 2 — A
T AETLRE KB SR BOm . A BRMEE, 3t
A, B IR, v A EE T R B AT %
& R Bt S G ) B 5 iR B, 2 S IR O R, e
G R B ILAE A R 22 40 I8 G 2k P i JBE ¢ = RS AL
TG WEIRATLAH Gt 96 5 o Bl B ARSI G 2 KT
b & b, R B ENR S22 A2,
4 [E 41 1 i 24 W5 1 ™ (China Antimicrobial Resistance
Surveillance System, CARSS) 2022 FFFEAIR 1S, 17 691 7%
I B M S 2450 & AN BT TR0 22 B 24 an S U7 R

AR H H: 2023-09-26; &[] F #A: 2023-10-31.

TR TE b [ R R R A 5 (@ R A TR (2021-12M-1-069).
*JE T Tel: 86-10-83163542, E-mail: wxzhang@imm.ac.cn

DOI: 10.16438/7.0513-4870.2023-1108

Jig A (R oK AR A2 Sk AR A~ E2H /e SRR R A
PR #5235 I 25 2235 3 70% LA B o xSk At s 6
PIID B 3 B 15 T AR i 78 PR — i e £ L 5 ) i 245 ¢
1£90% A ko #5555 £ 1 5 T oL g v, 68
ANBIAT T 2 24T 24 5 A RO = A HL A 2 2 B 1 v 2 i
90 A BT A S R B A Y 4 T [N B
ANEFF B B A BOEEE S AT KRR . B8 A
ZNATF B o 5% B AT B B gk A9 PR IS 1 10% BL B, 72T
55 R 58 56 R B BE T S L 50%, K2 H— £
PUAE R BT 25 VE, Pttt 5 DA G 0 N K
H BB E R 2 — .
1 ST EBANIFRE MM

{0 2 AN BT R ) i D) LA TS T8 85 A s g B
WAL, PR L H A B A PR B S R, R RE g
3 N2 At S AR A RE G R 1 99 PR B, BOA s 24 1k



- 3584 -« 2% %R Acta Pharmaceutica Sinica 2023, 58(12): 3583-3598

FURE G () B Al o 60 2 AN AT 1R 9 K 1) BR B 3 B
FERYNIRPUT BRI BT (1 e /) B 3 7 #8 Re 1 AR
VIR TE i T -
L1 TR R R R

IS ] b T R A 58 v, AN ({5 15 48 T 48 iR P 0
IR 3o, 25 F AP N . HLAh, TR 5 1R
T 2 A 22 8 1A 3 B3 0 42 36 R4 B DNA (1 45 4550
S E S50 T 8 P 58 T SR 1) s T N, 0 R Bl AT 1R 2 T
(1) 22 W & BCIG In, TR BORE e B, 3k 1 Bl 1k 7K 23 3 B VR
SR, R, S AN SR B A8 ) [R)JE DNA 43§
Bl 25 6T 7T Rec A i 1 AR A5 3 4 A 2040 e B 28l <A
K By A S SRR 3G, A Bh T DNA 2 & R4t
L P T A R A
1.2 E£YIERARE

EYIEAE S 2 AR S s ERAHEAE R b 2
RHE L, AW EEE [ BT 30 g AR DGR
NG H S A7 AE Csu pili (type I chaperone-usher pilus
system)" \PANG (poly-f-1,6-N-acetylglucosamine)™ . th
TR0k 2 438 43 WA ) A P FBEAH G B RN B B A R A A 3
[ (repeats-in-toxin)™ 43 7 47 B T8 & A A 3 A E
AEWNRTR, N BEIR M e R T AR VIR, 5
1.3 EzhEeh

Y Iz B AL BUR AR O . 802 BT IR
PRI ST 1R 32 B % 2, B3R T AH 9% 2 ) Al R 12 3 .
Horh, Hleas sh O T TV B R B B R A 4 . fifl S
NENFF A RS, BatEA s, HiEah kT 1,3-=
WM %% (1,3-diaminopropane, DAP). g Z ## (lipooli-
gosaccharide, LOS) S A4 SR [t 7= A1)
2 HSAHIFERREELN ST FHLEH

8 AN A N RN, R 20 i 2 SR i
PUBEVIR Z KB NS — BB 25 . [AI I, 20 i X+ A
21 B A IR 7 55 4 7 W 4 M B B AR SRR LA, b
M B S BIA, BETBCA R FETE R AR ANEE . iAo, 4h
1 1 lipid A F1 LOS A # A & 4 1) PRR (pattern
recognition receptor) Al TLR4 (Toll-like-receptor 4) 5z £
WO, B SR N S5 S B SR — Ll & ANZh
PRI AT DR S A2 T 05T b R B4 5 i b, Rk, A
40T 40 P9 ) PRR (TLRO) 1] A6 21 41 B (1) DNA,
J2 B) G P2 DR R B i 2 AN B AT B R X Tt
N2 i JB ) I 45 = v v 1 B I B 2 AN AT L BN
1) PRR #% H 1R 45 & 5¢ SR AL 45 M 48 25 1 1 (NOD1) #
NOD2 LA i 4 22 2 R/ 75 A BR W 2 (RIP2) Ji 5,
PR 7 0 2 AN B A B AE B R 4H B 3G 5. PRRs 1)
1R 5 2 NF-xB (nuclear factor-xB)- 22 24 Jif 8 i I¥) &

1 ¥ 3 4 (mitogen-activated protein kinase pathway)
PRI I A Bl (2 28 40 M DAL 1 7= A o SR TR 4% 4 i
DA 7 1 7= AR e — X 7T 1), H ] DA Bl B s e A 1)
(5] IF T f 5 S 1 3 4 A A VR T 4 A T A A i
INBCEE . IO, QH K 2 it — PR g 2 4u it
3 ImARLERTFRTHEFANITERENINESR

H i, 38 H 24495 %22 (Infectious Diseases Society
of America, IDSA) HEFERTv] V077 T 65 7 B O il 2
AENFFHE (cabapemne resistant Acinetobacter baumannii,
CRAB) &Y E B4R 1"V R . TEAS [ I PR
Sy E bR, R B R SMNE R A AR 2 F R
K FHEER.ZHHEEB) U EE CRER R B NIE
) p- NI 2R (ZCRTE AR 3 AT B -
H)GH B p- N BRI 2R 245 ) CRIAEMUR) 55 BEXS6E
ANBFFTE I 2 251 25 IR, I PR b 3d R UG FH 24
)77 AT IBIT .
3.1 ZHEEE

RO SEIR T TR B, R R 5 R P B S FIC
(fractional inhibitory concentration) < 0.5, 38 B — & 1
RSN EAEER . HhEERPUE TR, ZE =8
T Z AR TR AL, A1 5 22 (136 20 B Bk N A T R o
) H AR A SR, WY IR () BE LI e 2 1, 26
WREGRDEEEIFLMEER. E58 -0k, &%
BE L 52 B A FH 6 B 2 B B s B A R = AR A ) 3
& B, VR TT R T A S 24 TR GRS ) R
W TE R G, A A A 14 KRG A0 BB GYIRAEAE IR &
TR E WA A I PRVG T il o AEIZ TGRS, 47 198 44
BH S AT R R IE T, 208 X R E AW
RERAED R rIRYT . I WS Rk T B M 500 8 A
AP RO B E HR TR UG K, R R E RA
I7 BRI IR IE T R LL R 83% (121/151), #:52 %
P2 AL A R & 1Y) 26 20 5 v VR T 1 B I DR D U L 51
H81% (130/161), FiH R S5 HH K-SR EFIHIT AR
FHZEAN KN, A P I PRS0 5 A 1 S B 235 SR 1 22 e, 7]
RE HH 240 211 A oA B G T PR A B 5 L AE AR A R A
[FAE FH BIR BEAN R 512, B 2P0 A4 PN ik 218 2800
ISR B B R 52 P B ) A PR A K

ZHWEABSHERMLL, TESETAEFRIE
B M ER RIS i . ek, 2 3B R B IR I B
EE 2 B 2R S AR BIA A e ik, JF HAEA B0 A B ThREA
A EF PRI — R EE R, Qureshi F7 1 H,
SR 3 M2 HR ], BV EC PU AR & T E VBT B AR A
ZRE R B, TR T Bk 506 6 2 A S AT i iR G
Horh, Z R0 R B W] 5 B2 R VU AR - &7 3H A )R
RGP NENES, EH T H &R G EA (PBP1/3



TRERE S Pl SR SAT 1 25 T Ik - 3585 -

Table 1

Preferred antibiotic options for the treatment of cabapemne resistant Acinetobacter baumannii (CRAB) infections. CLSI: Clinical

and Laboratory Standards Institute; MIC: Minimum inhibitory concentration

FDA approval  Percentages of in vitro activity .
Agent Target . . 5 Pearls Peril
year against CRAB isolates!'**")
Colistin Lipopoly- 1950s 98% (MICs = 2-8 mg-L™") Lower rate of resistence Serious neurotoxicity and
saccharides neutropenia
Polymyxin B Lipopoly- 1950s 80%-99% (MICs <2 mg-L™") Less nephrotoxicity About 1%-20% of clinical isolates
saccharides compared with colistin; have drug resistance;
less interpatient variability ~ limited data of randomized clinical
drug exposure trials
Minocycline  Ribosome 1960s 54%-72% (defined by the CLSI Great oral bioavailability Related with hepatotoxicity,

308S subunit breakpoint of < 4 mg-L™)

Ribosome 2005
30S subunit

Tigecycline

Cefiderocol  Penicillin- 2019
binding breakpoint of < 4 mg-L™")
protein

Sulbactam-  Penicillin- 2023

durlobactam  binding breakpoint of < 4 mg-L™")
protein;

[-lactamase

70% (MICs = 2-8 mg-L™)

89%-96% (defined by the CLSI Utilize active transport

96% (based on FDA provisional Imporved inhibitory

photosensitivity, irreversible skin
discoloration and autoimmune
diseases
Does well in skin soft tissue About 30% of clinical isolates have
infection and joint infection drug resistance;
has nonlinear plasma protein binding
About 4%-11% of clinical isolates
system of bacteria have drug resistance
Limited post martket clinical data
effiency for class D
p-lactamase;
improved safety for patients
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Minocycline

Figure 1 Chemical structure of minocycline
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Figure 2 Chemical structure of tigecycline
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Figure 3 Chemical structure of sulbactam
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Dulobatan

Figure 4 Chemical structure of dulobatan
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Figure 5 Chemical structure of cefiderocol
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Figure 6 Sugar conjugations exposed on the surface of Acinetobacter baumannii
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Figure 7 Chemical structure of compound 1
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Figure 8 Chemical structure of compound 2
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Figure 9 Chemical structure of compound 3
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Figure 10 Chemical structure of compound 4
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Figure 11 Chemical structure of compound 5

42 WMEREZRERRZ

TEREBUE E I, B T S5 2 b5 B i & A s
AT F UGS, A T E T R IR S, 15
i) = AN TR AR B TR AU B RE

BERRVE 2 B A MR 1, A 2 60 2 AN E)
R LFEREFR TR WAz YEd
— PR E TR R R, R OR A 2R, B ) 6 2 AN
AT B TR AR X bk, B2 AN R R i
W B SCPN #) [RF (Zn uptake-repressor, Zur) 2K N %}
BEERZ, 2022 4, Lonergan ZE R B Zur IR EE H A
(Zur-regulated lipoprotein A, ZrlA) [{] 3¢ & 4 i, 45 F)
T2 B 4 5 3 P R 7 B AN B A AR T 1, kA It A
A B A0 B AR U B, G R A B 25 MR .
M, FF & ZelA B S350, SIE PR, 7T RekE
IRPUAE 3 MIC I PR PU AR 2 i 24 1 R AR ke . {3
& H T AR A K Zel A $ i) 71 40

BRARAE A — P SR I i A DX 1 2 5 240 R ) 38 AT
YL B AR . AEAR B pH A F TR, A LS H
Fe* I £ 29 107 mol- L. SR 4 18 2E K BT 7 1 8k
BT IR FE /D BAERRAE 10° mol L, THR 4 4 B 1E 12
NAE EI, IR A IF 4 i B 5 8k SR M 1Y)



+ 3590 - 2% %R Acta Pharmaceutica Sinica 2023, 58(12): 3583-3598

JiT, 8 I A A B R AR AL A RS E R
B AR BRI R R 2 B S A AR R R
NG FEE R, T RIS e 3 kR S e
wH, MEREA ASEASE TR ELLREE
BRI N B0 1 6 8 AN B AT R B AR B 2 R AR 3 B
B AR NEFF1E 2 (acinetobactins) fifl 2 8k & 1 (bau-
mannoferrin) A& 2E T B & (fimsbactins)©".

ANBAT B R AN =2 6 2 AN S AT B 0w 77
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NRPS), 2+ BasG fll BasC 2+ 5 KB T4 i N-F2 2540
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Figure 12 Acinetobactins in vivo synthesis pathway
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Figure 13  Acinetobactins chelates iron ions during the utiliza-

tion process
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Figure 14 Chemical structure of compound 6
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Figure 15 Chemical structure of compound 7
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Figure 16 Chemical structure of compound 8
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Figure 17 Chemical structure of compound 9
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Figure 18 Chemical structure of compound 10
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Figure 19 Chemical structure of compound 11
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Figure 20 Chemical structure of compound ANT3310
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Figure 21 Chemical structure of compound 13
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Figure 22  Structural optimization of 4-hydroxy-2-pyridone compounds
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Figure 23 Chemical structure of compound 17
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