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Abstract: Antibiotic resistance is one of the global conundrums. Multi-drug resistant (MDR)
bacteria-associated infections pose a great threat to the health of both human and animals. Collateral
sensitivity is a phenomenon that the bacteria developed resistance to one antibiotic display increased
susceptibility to a second antibiotic. Collateral sensitivity has been intensively explored to restrict

and/or reverse the evolutionary trajectory of resistance bacteria in the past years. This review mainly
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focuses on the concept, phenotypes, and molecular mechanisms of collateral sensitivity, to shed light on

the development of alternative approaches to treating MDR bacteria.
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Scheme of collateral sensitivity and cross resistance in bacteria. A: scheme of cross-resistance and

collateral sensitivity; B: the change of antibiotic sensitivity.
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Figure 2 Molecular mechanism of collateral sensitivity in bacteria. Modes of action of collateral sensitivity of
(D: aminoglycoside antibiotics resistant bacteria to other antibiotics; @: MDR bacteria to antimicrobial
peptides; 3): quinolone antibiotics resistant bacteria to other antibiotics; @: plasmid-mediated resistance.

WAk, A — S AL A A8 BRI A5
TR i o g AR SO T v LA A= W) e T RE A
—l_/ﬁ/l—rr\‘Hl%Z]O

T, T2 FERIBR 1 AT A | 40 6 ™ A= i 2Y
RKAVAL, 0] LLG R EASA: P22 800, S 3w
PSS HUSRIIR (GR 1), BN, ZIE T
T 24 ) H A AR 4 B Y 5T 3l ) 3 (proton-
motive force, PMF)#E AN, AHEHLHEIEH.
DKLt , B2 M S0 0 25 0 T 245 1 K A 11 AT LA
WL AR PMF 2 W 2 20 i R &=
WD SE L 2 5 (0 PMF REAR 2 S 805 T
P SMHEE A T A, S O 2 2T T 2550
A OB ETE st A = I a1 s i R
KA A M, 20 B 2 3 VU PR 2R i 2 3k

A ter SEIMAMEARE R ERIL, UMRIMEEZ,
SR PURR R 2 5 (H i SR S i i 1
A HE W IR 25 ) N AR N BRRCR
AT 5 |2 20 T ) S8 R 28 BT 1 24 4 1) S
e,

LA, FE N R AR 7 A A8 AU B 4 1 B
SR o TR 2 25 (R LA e oAt R [ S AR B4 A mT
BOLNIIREMUE , fedt )" A L AR R
(R D)o BIAn, TR SS 24 TR PR 1o i 24 5 [
RALUUL H 51 DNA TS B 25, isksss
T WA R 28 2 0 1 S R D 7 A TR 251 (A
i 24 i DNA B BRBEST A BT EUL , IWARAS
TREAS R DR A )P 7, e Aol A R TG 1 0 A
P 245 1 B AL T Rl 7R 77T

http://journals.im.ac.cn/actamicrocn



1692

Li Qian et al. | Acta Microbiologica Sinica, 2022, 62(5)

#z1 AEHOXEHRERRENT
Table 1

Phenotypes and mechanisms of collateral sensitivity in bacteria
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Resistance e
sensitivity

Species
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In vitro/vivo References
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In vitro/vivo [46]
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expression of efflux pump

In vitro/vivo [47]

inducing multi-resistance, while it
facilitates the interaction of
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modulation of the LPS
phosphorylation pathway
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In vitro/vivo [48-49]

sensitivity

P. aeruginosa  Ciprofloxacin Gentamycin

nfxB mutation in ciprofloxacin

In vitro/vivo [50]

resistant bacteria up-regulates the
transporer protein (MexC) that
confer susceptibility to
gentamycin

Gentamycin Penicillin
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Methicillin
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MRSA Meloxicillin-

Unclear
Unclear
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