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Abstract

At present, the main clinical treatment for bacterial infections is the use of antibiotics. However,
due to the phenomenon of overuse of antibiotics to produce drug-resistant bacteria, which leads
to a decline in the effectiveness of antibiotics, the development of new antibacterial methods is
imminent. The antibacterial effect of metal nanoparticles is affected. Wide attention has been paid,
especially to gold nanoparticles, due to their low toxicity, high specific surface area, easily mod-
ified surface functional groups, and excellent antibacterial properties. This article aims to sum-
marize and discuss the antibacterial mechanisms of gold nanoparticles, which include cell wall and
membrane damage, generation of reactive oxygen species and oxidative stress, reduction of adeno-
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sine triphosphate levels, and DNA damage.
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1. 5|8

FRAE 7 A2 ZUWHO) I EE , B8 AR 5| B B A B R s, T5aR 2 NSRRI S B T 238 in i) =
HREHZ —[1]. RER RIS NEREPUAER, HEHPERCEO—NH M E R, @ C
ZEXF P 2 PP ZR AR T T AR (2] (3] 04 BT 24 48 BA1 P 38 00 S50 A0 7 5 S PR A % A 5K 1) 0
FRMBETRIGIN[4] W T L8 g R Gy, T RRA R ZY[5]. THAR ST 24 40 1 E A 2%
PUEAETE B BE . [ER B B AR & 4 8 99K Fitki(Metal Nanoparticles, MNPs) 3T 1% 14 584 AR A [6] -

MNPs #) 2 FH TN, WIEIZWI7]. 295IE[ 8| FEREVRIT[9]. SR, PURETER MNPs [
FENHZ —. CERHPEEERGOREM BHEHE Au, Ag Fl Cu LUK &R E [ 10]. HA 4494
KGRI (AuNPs) o~ AL T I PTBEYE, & DMER AT Z2 M2 11], 3 H AuNPs BaE% K HLER T
BAEFTEBRMEEA[12]. AuNPs BUR ISR, XE&WEOmEERE .. Kgifw. faReme. o
R EREE . 7D 1T IR S o T 24 DR A s LR AE J1[13]. B4k, SAE NS &8, A IR
FaE b2, TosE BB A R B[ 14]

AuNPs [Pl & TR PERE O 258, (HERZ S X BT B HL K R TR R 2. AR SCERR T
SRS MR AT REFIPT B HLH] o IX LEHT R AL 32 2000 A IR A0 B AN A B, 7= 28 v M S (ROS) F R
T4 T8 B T AT ZE 2 B 4t i 5 S A 55 o AR SRR 1K H 2 IR T % AuNPs 1P REPTEI ML, 9 AuNPs
FRRIE T2 7 I S A AR, (RIS I 12 A SCATL ) T B0 Y B0 18 25 P O I R HE

2. mEHLE
2.1. AuNPs SR ZARREE . {HRRPERYIRG

AN B AR EE AN, AR BE AR R AR BRI, T2 R 0 B AR A P R R R AN L 2
VIBRRE N Y, LB R AR AR RE R T S A R R VRO LA Y, 4R R N O RRRE . P LA
DRI ARG AE A SO T [15] [16]0 K2 S 1 7T DU FL 20 I B 4544 70 D9 P A SR 32 2 2% R PH A
BAME o 2% PC PR 20 0 A2 AR BE v 5 — J2 5 T2 B IR SR, T 22 IR PR o By — IR IR SRR =
WA HUIRZHEH BTN . A HEFABL, 22 R PEEXT NP E AL AR50 /S 5R[17]. HEd,
ANTE] 4 B X A I S AFAE K SRR (18] AuNPs T DL I i v IR B A P RO CE A e b, 3 B2 i B
INERLFI

AuNPs REWE ANIKTRETR G 1, X2 — FEE IR G EINLHI[19]. TX 28888 1 R] LUK B8 41 i B2 A
AN b, AR R AR TR O AR, RN B AR AT DA e 4 o S T O BN R
JREIBR[20] [21] [22]. A#BAIE, AuNPs FIFTRTETER B TSR RTE, MEP0KE. S90KE. &9
KERPUR BOR 22575 808 TR IR TE R [23]. (HIA—MIEA AuNPs AU OB, FEUR &8 75
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2, PUEBCREERLT[24] [25]. XA RTRER T 45 FIRE S AuNPs YA OB Al L A= P
OB BB TS . AuNPs [ 5t ] 38 b -5 41 B 40 PRk 1) & e 5 4 FH S RSB, 5 S B A 2, 4 B8
FETI[26]. A AuNPs IERERS ZE B AN A AME, FRIRAE N, 15 40 B eoRh B = AR AR e Andia gy, 34m
FECEE VI S A0 A AR I BE S AETE[21]. A WIFIR I, AuNPs RILH ZARAAIRE AL, 1 i
SEREMEBR A ARA[27]. AuNPs AbFRYNTE fo ISR BB AL AR Ak, A58 P TR 4, AR B ARG, e
DL BRI B RS AN AR B R B %5, X R 0 B 40 AR AE T 1 = R K[ 18]

2.2. AuNPs fill & &M SR P2 T 1L R

ROS & ik JF A ATAEY), BAMRBRIELEES, efamBERET(0;). TANLEAMH0,).
B H (- OH) I LR ('0,) [28] [29]. ROS F LAFEAHMI PN =4, X240 AR nl B (K 45 50, A
FEACH RS PR, AT DR B 3REE, K ROS ZEFFAEIE 47K T 40 A B /E R [30]. (H & 9%
PR SR A ST RE I, il ROS W] 40 B i Al ™ B3 4533 1] ROS [ & 77 A= 51 i S Ak B, 484K,
SERZH AW T RIS THEEZ RS2, 4o s BT id S A& B i AL R N [32] [33]. M idk
SFHMEMAENE, KRS RINE S E A2 S8 AR R R A B A, S BUR B, BERE)
PERRAR, EBIRIGIN[34].

AuNPs OB IERH =42 F R3S, 4HfBE 19 ROS JE A2 T AuNPs S40EEMIAH ELAE, AuNPs ¥
FERSINF 2 ROS FEBEIE IN[35] [36]. Wei Bing 55 A8 r= S0 W8 FAZH 1 & i 1 RS AT #1 AuNPs, KL
AuNPs 7EARFE 1) pH Y Py JL B A i S A BeE 1, AT DUEAL H,0, 23 e OH A O o X224 [RBAH: I
B2 RPH VRN R I B PR MERE[37]. K Umamaheswari 25 A FH 4. (K7 /K SE B 1 A il Ji
TSR IR R TTIE S T AuNPs, i T%EE] ] AuNPs 203 5 BTG R S BRE YA ROS 7K P18
o, S EU BRI B 2 S B RS T, P TE S BRI 4E L -1 ROS = AEHE Y B 3 HAE LDH WlsE
W EAESMBROLEE, XK LDH MK, 278 AuNPs X 35 40 B 83 14 [38]

2.3. AuNPs SE = BBRBR E (ATP)7/K A FE#{E

ATP S ARHEEAR T BE(WPI . 858 . TTHR EZREERIR . ERAIE I ATP /KP4 T
FEIRAS, ATP K PHIZRL 252 gt B IhRE, ATP AKFAENAEAFRE I HIFEAR, ATP /KFA] L B g 2k
YIRFE[39]. ATP G2 ATP & R NG, HIEME B S &M AR A %, FHRXMEOR
SAEVI RGN R mT e 2= B e AW, BFEHT PR R[40] [41] [42]. Sivaji Sathiyaraj
5 N /| panchagavya (PG)& ] AuNPs, X522 FQRH P B D0 B i PR 5, 0T o =2 PQBE M B 1P B i 12
H14E, AuNPs SEHLT B PE R 0 o — N R il i PR A = BRI (ATP) & Bl v P R Ak AR R, =
ATP HJ¥E¥[18]. Yangzhouyun Xie %5 N B H) UsAuNPs, 1] 3 ATP & R b H-52 e b 5
K] ATP AR, MImIHIAN B 4775 [43]. B H#RAZ, Yuyun Zhao 25 A\ & A AuPt X4 @ 99 K ks
RERZ [0 R NI ATP K FH i1, = ATP KPRl X 4R A B8, M ITHR PRI RE, — 2 AuPt fEAEAR
Rl DAL ATP (724, S —MiaRetEse AuPt v LLMHIVEFE ATP IE A KSR, MMiES ATP 1)
R [44]. HHULAT L, AuNPs AJ2EANE ATP K- T G RAELT:, 2 Pt & e @ 40K RTR s
HUREFE ATP /K- BT, BARMLHI R A B

2.4. AuNPs &% DNA 545

FFAT A MD4K (K] DNA #AEE A A A4 (5 B, DNA 1E NFTE ks L5 B b, 2Ihks
FERFERE, DNA #5115 7] S 8 A8 sl 40 I AE T [45]. AuNPs 7] LLE it 25 7E 40 % DNA FIFidEid 5405 DNA
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S5 SR PHINT DNA TE %% 35 1 7 A 14 A e SR 0 161 400 1) 22 28 T 245 906 JR 09 SRR [46 ] ROS FT LA fid i 200 it JI it 24
1 DNA 2t45[47] [48]. Yulan Wang 25 AW 78 B AuNPs 5] E 4004 ) ROS 7742 1] DUE I 5 808 A i R
FEFI DNA B3R, FEANRSET[36]. Heejeong Lee S5 NI, HARMI AL, FH AuNPs 5% >
SALFR RN B PR L%, JE B TUNEL W52 J79%3ESE AuNPs 55 DNA F Bk S 841
AT REANIRBET., A BN, b AT 1R B4 A T REAE T S5 405 P I ROS LK [49]. i 215 5 ROS 1K,
AuNPs 7] LU IS i i DNA #2555 S H AT

3. BERE

FEARR ML T, BATHE T AuNPs IHTEHLE] . V720 FIEN] AuNPs BATIL R IOHUHPERE
AuNPS AJ DR T < B 1 MU 8 B R R T, ELA AL 2 LA BRL T 2R B 0 0 453 07 47 f
B AR R, ROS MR =4 . ATP KPR L& ROS KHEELIE ROS kit B
DNA ({45475 . SR 4t B 452 0 (KL B 7T e s i K142 05, ROS e N MR A (1 S AL R, B
LA A LR I F A 0 4B RS 5, AuNPs 7 —SEZii ok - 3R Bt BRI 4 REE, 4a B HTiE
J T A, H AuNPs FIZEYIRE AR S HARTARA ¢, 819 2 T AR A& W AT AL AR 22 4= PR AT T R R
KA FTTT 16 o

SE
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