5 EY T
Chemistry & Bioengineering
ISSN 1672-5425,CN 42-1710/TQ

(MEEEYTIE) MEERIBX

A - VT LT A3 s - Sk AR i 201K 554 Wont 22 JR I 245 1 11 e i v

= R, X, A

WCh H 4 2025-04-22

Mgk Hil:  2025-09-04

51 R R, XFFE, B, RN ER- Sk YUK E S £ =N 21

P EYEIOL]. L 5 A4 T A%,
https://link.cnki.net/urlid/42.1710.tq.20250903.1010.002

@NKit s

www.cnki.net

PEER: (EgER TR, FtENF B R ER TSR ER. Hoefa. B0 e
B ERERBNACSHE, HIBSRTITF. EmAad AR, HERse e A e i i
TR CRIEM L LI HERUE R, AT AR . WIS . B e R R
FRAFE 45 W1 DUIL8) O e (0 ED R Sl Hh AR A B T S 1 o S e R X 468 1 R R N 2 L 2B & (il
SR FLAG) A T H B EE ) e FARI AR BA QIR RHEERGEE, FF 6
BRSO R, AAETE S AR AT g S HARZ AT s R ) 28 BB A & [ 5 R T
HAR R AR R, ERE MG —HEIE S 7 f9 87 AU BE 1R E T AL Mo B AR S
DR T E R 2% R i, SRR — kAT, MBSO SO H & . WU AR AR N 2%,
AL BT R R AT A B S B L

HERBA: 400 g 5 (P ESART OefBo) BraELGRARZY, £ (hHE
FARIAT (WD) R & LA S 40T T P9 25— B 4 i, DLE RS B A O 20, 7 B
W /TR SO s i HERCE R B e Ae . R R E AR (2RO ) 2 [ 58T H
PG FEL R TR 1) R 2% S S R H YD (ISSN 2096-4188, CN 11-6037/Z), Ft LAZS LI 3T (1 44 i J4 4 1
KRS IE AR



2025-09-04 07:00:0 https://link.cnki.. net/url|d/42 1710.tq.20250903.1010.002
DOI:10. 3969/j. issn. 1672—5425 2025.09.016

RIEZLANGF, 8P, BLIP R RM-KFOEFTARL SIS S TG E B FR[]] F5 A% T4.2025,42(9) :10-10.
ZHAO D Y,LIU X Y.LYU Z. Near-infrared light enhanced antibacterial activity of tellurium-cefotaxime nanocomposite against mul-

tidrug-resistant bacteria[J]. Chemistry & Bioengineering,2025,42(9) :10-10.

T 2T 5 S S SR - Sk R As 40Kk & S ¥ Xt
ZEMAENNEEE

BEL,XEFE,& H°
(AR IRRKFHRFEASEAH IR FIR, H KX 430200)

H EREZTAARAGRZRIAFBERBAREFZELAL TAHEBRAMMECHRAST AN REERNSA LA E
Z2ENL, RAGERRZLSRT A-KFEF (Te-CTXOHR LAY, M E T HAEL LR (NIR) BH T F % Earzshey ¥
ZRMEFHTABREZEH HRAMRSADOFELZRKAEE R EKMAHE(DREO MR B EL, SR AW . M RL
Sdd CTX $9 A £33 3& T Te 3F MRSA #= DREC # 4 8 % 5 /£ NIR B4t T Te-CTX B A 4k F 6950 2 # He 2L 5,25 pg
e mL" Te-CTX £ NIR B4t 10 min /5.4 MRSA #2= DREC #) # H £ 38t 99U .25 THRASWER LR THR
BEMNIRIEE TeCTX MBS HERGMNN LI L0 AR E DA MR LENE A @M N ERAGTE =4,
Te-CTX AR KA ML T A H A RFF @ AA GG AN,

KW -k TR IT R I A w25 A AE s fn BB T AC(ROS)

FESZES:RI78.1 R378

Near-Infrared Light Enhanced Antibacterial Activity of Tellurium-Cefotaxime

Nanocomposite Against Multidrug-Resistant Bacteria
ZHAO Deyou, LIU Xiangyu,LYU Zhong"
(School of Environmental Ecology and Biological Engineering ,Wuhan Institute of Technology ,
Wuhan 430200,China)

Abstract; The emergence of a large number of antibiotic-resistant bacteria has led to the failure of tradition-
al antibiotics. Therefore,the development of new antibacterial materials and innovative antibacterial methods to
combat multidrug-resistant bacteria are of great significance. We prepared tellurium-Cefotaxime ( Te-CTX)
nanocomposite by a green reduction method,and evaluated the antibacterial activity against multidrug-resistant
Gram-positive bacterium Methicillin-resistant Sta phylococcus aureus (MRSA) and Gram-negative bacterium
drug-resistant Escherichia coli (DREC) under near-infrared light (NIR) irradiation. The results show that the
presence of CTX in the composite enhances the antibacterial activity of Te against MRSA and DREC. Under
NIR irradiation, Te-CTX possesses excellent photothermal conversion efficiency. After 10 min of NIR irradia-
tion, the killing rate of 25 pg » mL ' Te-CTX against MRSA and DREC is over 99% , which is much higher
than the antibacterial activity of the nanocomposite without light irradiation. The mechanism of NIR enhancing
the antibacterial activity of Te-CTX against drug-resistant bacteria mainly includes photothermal effect, de-

struction of bacterial cell membrane structure,and excessive production of intracellular reactive oxygen species.
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The study indicates that Te-CTX as a photothermal antibacterial agent has potential application value in the

treatment of drug-resistant bacterial infections.

Keywords: tellurium-Cefotaxime nanocomposite; drug-resistant bacterium; photothermal effect; cell mem-

brane;reactive oxygen species(ROS)
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Fig. 1 TEM image(a),XRD pattern(b) ,and FTIR spectrum(c) of Te-CTX
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Fig.2 Temperature changes of Te-CTX solutions with different concentrations under NIR irradiation(a) and photothermal

stability of 50 pg + mL™" Te-CTX solution under NIR irradiation(b)
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Fig. 3 Antibacterial activities of Te-CTX and Te nanoparticles against MRSA (a,c) and DREC(b,d) under NIR irradiation
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Fig. 4 Live/dead cell staining fluorescence images(a) ,FE-SEM images(b) of MRSA and DREC, and intracellular
ROS level of MRSA(c¢) after different treatments
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