Reviews and Monograghs Eud=kars

)) )] EUFES LR R
Progress in Biochemistry and Biophysics
' 'J 2022,49(1) :34~47

www.pibb.ac.cn

EYHSFITUIEE

G > G B/ S
(0 R A FR R S T RSB, 1545 2661005 2 s MG RSE I ARIE2E e, 174 266003)

WE YRR RGN b, R REA BN R BRI, TR T R DA . PR, 1ER e
PIREAIR (COVID-19) FENEFWIIN, BRI RE AR E0Y , XA B s A R ARy (e RG22 . (E
T B A IEA B A R, LR S RUEY ™ A hehk, DTG e Ge i i A4 KUK o B T s ek
e DA 2 o BB A A QI T BT AN [ ol o [ 2K P A I 3 e AL R AU, T Bl B A I T A e 4. T, PUER
UM (ARG) BT Z R BLGTE T Bk A3 AR OCTE, EXHH R T RAR A PR . A SCERIR T T ARR A=Y
XM BEERIPCIERIBESY, & U YE T R E Y IR | e FR AR | 7 A T R ) T R A
SRR . PR R R SR S E U A PLB AT 250 o S AN XU E M BRI DU B RAR RIAL 3 , X AR BOR A
AOPTPEREI | BRE P AR W RIS S HU A RYUPE R IR AT TIRIR . THRERIDUMERE R REIE S JBOkE | TR P25 T RS sl it

feoett, LR, e otk s i SRR A%, xRl iR BT KR

KA R, WHERUE, RV, SR, PSP, BPUKRPERS, aTgshistloott

FESES Q5, Q7, Q93

THREE— 2] TR I DA B 2= 0 KA
et A BOh i SORSEREE L, Bles
R P 75 590 REAT U ISR A P AL Rl
TR AU AT . AR 7 1 =, [
)32 B TR T 0 KA BRE T
Tolk ™ Ay T ST, 4R AT
AL OREEEAhE A DR AR SRR TT IR AR 2
REZMEM. ok, EIAMIPRRSLSIE
AIRRE 2 5 1 A Bk RS EE A 2 (COVID-
19) ZENERFAT , IHTER BT HOE , R
FE AL B G o BAR H A D Bt
FERB, SRAEYRHTAE RIS, KA S
PR I RER, o2 3 BURUAE M0 R 2550 7 A 4
P PR SR DR S e T R P 9 e 4 A
AL AT IXURS AT % o B RE RIS R . AR SO B9
THEERIBTHEDLE] . HUPERE R 7 A R AL R S5 AH DGR
FEHEAT T FRFIAL, AP iR S

1 HEFIFE
ARG RER 21800y, H P T RER = 22 n]

DOI: 10.16476/j.pibb.2021.0300

rRUANILRZE, B SHEEN . W AR B
M BERIHEEN . RSB . BRI EE . A
HE . ROk, SUCRIHTEEN] . =
M Ea RN MR A E L a1
Z M E TR R0, A [IH 2550 AN ] g
FIVEEL, W ULRTHERERIRNZE . BAR2E . VR HIBLH]
AEZ TR 1,

HRAE AR, RT3 R s RaE dER .
RO R ARBOH R, XA RN P 0 2% KA
WA 2SS BIAnEERR R FIPRT 25X COVID-
19 B R s ACE R, TR E . RILAK
XoF SEEIRA BE A KBCRALE2E o TR T EERIOR
SAEBOLM, HohpH, REZ . HE . ALY
A5 P A TS 2 R e 50 ) 1 AR B (]
THEERIS, AR S T 2 R AP 285 BRI R 5 =X,
ARV 17 A5 YRR RO A RO R L 4 2
s [E R AR (2018 YFC1407601) B H .

BT R A

Tel: 15666131294, E-mail: chengang@ouc.edu.cn
Wk H I : 2021-10-07, #5632 HI: 2021-12-24




2022; 49 (D AL, % WEYESHREE -35-
Table1 Types, action mechanism and main applications of disinfectants 2 14!
Rl EHSHHOMEREERANSMEZLA > W
MEE=AIVEIES 1EFIML] FHR
FEMEN NS ER T TN, 58 BRI R T T S AR AN BT AR R . H R

AR L AR AL

WA

RN, AR S B R BT

EHTE SR T AR

AP
THEARRURR. =HREUR
. =@
HEAmE HHZk. THAE. S8 BARAEANE, MRS, SEMEMILT AW E AR
R, RE. CEMRESE T T3 et [ 8 o
R Pl koW, WEDH BEEBEMNTREMEORTIEE. RE. BN, BTSES
s MR B A R 1 (i AEseT
[(EES L. FPIEERE FIEE R AR, SRS e IS EE
LiES Ky, W R EEm. TREE. FEMREE, EaRE AR IEIIE, BT IWKEE. bR
E e DHEEAFNL, EANE SRS LT, AR
SHUNEER ARG > TR R B A IR, TR R SR RS, Y BREEL. AR
WKV WUAT . CH ] T A T
LR
IR A BEAEMEL. R
BT <5
PRS2 Zxddhi
AR 72 e R hsig 2R A
ot 52 A a7
IR VA T
HELHE S S T AR G TR AR A RN, SR R ERL BT A T
WHEARURERNEEE], G 7 EARKIER LA RMAE i B STEY
Al SRR T NS LE e
ML WOE. ROWAN. WX WM TR R, DR, E R AL A IR BRI R
1] O 1 Al 1k
FHERIE RALIRE. LSS ORI RSN, BORTE A, ARk, MBI AN SO R BRI E . K
FEECHEIEE, S AQ ol T 7 R
HEEWER  SEERW . SERM . mEk RO RS AR RN RS TR ] ERRIIE T R BRI, KBS
BRET. BEIRAEY . &ALk, W AR EREERTTE, SBUERA AN
FRAA . THIR R
VEFImFTA] 1 B R RGN & 0 S8k, RN T

2 BAEMXEEFIRHTIENLS

B % 3 B 00 A 01 S 48 T 1 IR sl
B, TEpREAE R e, R He bR
5 TR AR B B AR A s b T — i
Al ok H B K W B W BE (minimum  inhibitory
concentration, MIC) % . & PEEW KSR . & &
ek VRt 0 R A A0 A 1 VAN T R0 0 R TR AR
JEUS WU O ORI MR G R 2
b PR ()N BRI — R RN, SATEY)

i A, SRR RIS, T REX IRBE T
YIS R A R, B Y Sl i R AR
N, HE PR 2 AR TR 35k PR A 8% A5y Uit oo X 2711
AR 52 PR sl = A P FE R . 4N, Kampf > & B
ARV BEOR LG B R B T, 2R E 3 N e MIC
3G 445, BRAGFEYITIRAE A 3 000 mg/L., Hi%k
BB B 35 2 500 mg/L . I FFE &R ik 1 500 mg/L .
KIGHFFE Rk 1000 mg/L, I HiXFhitEfeisias
B (R = e S Wt /R R 78 X GA B 7
AytE, HMEAFEREERN ROR . AL
i TRPR B A 3-G-4- (U 3k ) -5- 58362 (SH) -k



*36- EMUFESEYWIRHR

Prog. Biochem. Biophys. 2022; 49 (D

MR (MIX) 45 TR 9 25 Rl ) T 5 = L A R AL
P, BRI HE

RAE HATBETE, SCEYIE RSP DL SEAS ]
Iy A AR A . B AMER
ARG, MR RN . SO R TS LRSS
(B 1) fE—@EREEMEEREET T, HERPUERM

3l

Ry *

i SRR
b

il
MO Ié&fﬁ%&%’\fy’m

AW AT JE DA T e e T B A A U A
— 5 M= FERIH R RO s S —J7ia, XA
HEPAT5 Y] REXS A A5 RIS FRAL ™
[ AESEPRINEEH, APl RE 2 M I 22 PP I
PUHEEIE

B S
AN L S

Fig. 1 The schematic diagram of disinfectant resistance mechanism
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Table 2 Characteristics and types of efflux pump system family
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Fig. 2 The schematic diagram of disinfectant resistance gene and its transmission mode
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Abstract Disinfectants can effectively inhibit or kill microorganisms on the surface of objects and transmission
media, which are widely used in food, hygiene, health, pandemic prevention and other fields. During the COVID-19
pandemic, the global use of disinfectants increased sharply, which played an important role in effectively
preventing and controlling the spread of the virus and preventing the spread of the pandemic. However, improper
use of disinfectants will reduce its effectiveness and even induce microbial resistance, which may increase the risk
of infectious disease transmission. The disinfectant resistance gene of microorganism will also aggravate its
pollution and transmission risk through vertical reproduction or horizontal transfer between the same or different
species, which seriously threatens public health safety. At present, the wide emergence of antibiotic resistance
gene (ARG) has attracted global attention to public health, but the understanding of disinfectant resistance is very
limited. This paper reviews the research on microbial resistance to disinfectants in recent years, focusing on the
mechanism of microbial resistance by forming biofilm, reducing cell membrane permeability, over expressing
efflux pump, producing specific enzymes to eliminate or attenuate disinfectants, and changing action targets. The
formation of strong biofilm can effectively prevent disinfectants from approaching microorganisms, reduce
microbial sensitivity and improve resistance; the reduction of cell membrane permeability depends on the changes
of membrane protein, phospholipid and lipopolysaccharide, which can reduce the entry of disinfectants into
microbial cells; the overexpression of efflux pump system is conducive to microorganisms to discharge harmful
substances in cells; the action of specific enzymes can degrade the effective components of disinfectants or
improve microbial immunity; the change of target can reduce the combination of disinfectant and action site, so as
to reduce the disinfection effect. In addition, aiming at the acquisition and transmission of microbial disinfectant
resistance, the chromosome and plasmid mediated resistance genes as well as the relationship between microbial
disinfectant resistance and antibiotic resistance in the environment were discussed. Disinfectant resistance genes
can be transferred and transmitted by transformation, transduction or conjugation through mobile genetic elements

such as plasmids and phages, which puts forward new requirements for scientific disinfection.
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DOI: 10.16476/j.pibb.2021.0300

# This work was supported by a grant from the National Key Research and Development Program of China (2018YFC1407601).
## Corresponding author.

Tel: 86-15666131294, E-mail: chengang@ouc.edu.cn

Received: October 7, 2021  Accepted: December 24, 2021



