2.3, inalu. AdsaRNNIHINYIE 59 99 11 aUUN 2 NINAIAN - FUINAN 2568 [

nalnnishesuaznsunwsnszanedunevemuafiGannsuavlussuuthatde:
uqammL%a?iaLL'mé'anLﬁams%’ﬂmsmmtﬁm
Resistance Mechanisms and Dissemination of Resistance Genes in Gram-
negative Bacteria from Wastewater Treatment Systems: Environmental Risk
Management Perspective
#3dns Bouds

AUV INENTTINN A IneIeansuasinalulad uninerdeiudenaiunssiesh aynsusinis 10540

Sureepohn Aeamsri
Division of Biological Science, Faculty of Science and Technology, Huachiew Chalermprakiet University,

Samutprakan 10540

Corresponding author: shigella_0l@hotmail.com

Received: 24 June 2025/ Revised: 27 October 2025/ Accepted: 6 November 2025

o 1
unanga
WeuuniiiseRne1UiTaug (Antimicrobial Resistance: AMR) Wullgymansisaugaszaulan lnganizide
wuAfiSeunsuauddinalnnisievanesuwuy Wi Mmyasseuledgesaaiven nsiasuudadlasaiadmneg

Y8381 warn13TueUTiureanainwad nenudtseuutidaudeainlsame1una 15augnaIvrnTsl Lasyu vy

- )

fo1lu “q0 hotspot” d1fey dUAS NI AL LN NIYABVOUTOREET (Antibiotic-Resistant Bacteria: ARB)
warfuiesn (Antibiotic-Resistance Genes: ARGs) Lilasaniiannuwindondiidesenisarenonduluwuiuey
(Horizontal Gene Transfer: HGT) Unavuiifuntsnumuassaunssuideussens (Narrative Review) ﬁaqﬂﬂaiﬂmi
oo MsunsnszaevesBuneslusyuutitnuindy wasmalulatlmilunisdanis@edunndey nuinszuudidn
LLUU@%Lﬁuﬁﬂlﬁawuﬁaﬁﬁmﬁuﬁamiéfamyiai fSwLfJuéfaaLa'%mﬁ’mﬂszmumiahL%”a%uqﬂ W Ssddansillewan
Tolwu uagnszuaunIzeandiadudugs uanuqumsdessufdausuaslansniinanuasiibn uuama
“One Health” Fafunsouddglunisysannisgunmuyud &0’ wardunndeu Lﬁammumsuws’mzmamawﬁya
Aownogadiu

v
=1

"dfey: WeRee U Ty wuafiBewnstay ssuuiitnuds nalnnishise) nsunsnszangludwindey

Do

Abstract

Antimicrobial resistance (AMR) is a global public health threat, particularly among Gram-negative
bacteria that possess multiple resistance mechanisms, including enzymatic degradation, target modification,
and antibiotic efflux. Wastewater treatment systems receiving discharges from hospitals, pharmaceutical

industries, and community wastewater are recognized as major hotspots for the accumulation and



9 11 200N 2 nINYAY - TWINAN 2568 60 2.5, inalu. WsaRUNIEINYIA

dissemination of antibiotic-resistant bacteria (ARB) and resistance genes (ARGs) through horizontal gene
transfer (HGT). This narrative review summarizes current knowledge on bacterial resistance mechanisms,
environmental dissemination pathways, and recent technologies for AMR mitigation in wastewater systems.
Evidence indicates that conventional treatment processes cannot completely remove resistance genes,
highlighting the need for advanced disinfection methods such as ultraviolet irradiation, ozonation, and
advanced oxidation processes. Strengthening source control by limiting the discharge of antibiotics and
heavy metals and adopting the “One Health” framework that integrates human, animal, and environmental
health are essential for effective and sustainable AMR management.

Keyword: Antimicrobial resistance, Gram negative bacteria, Wastewater treatment, Resistance mechanisms,
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