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Abstract

There are several solutions for sanitation in the food industry, one of which is the use of antibiotics. Antibiotics,
which are classified as either natural or synthetic chemical substances, can inhibit the growth and survival of
microorganisms. They play a crucial role in eliminating foodborne pathogens in the food industry. However, the
increasing resistance of bacteria to these antibiotics poses a serious threat to public health and food security. To
address this challenge, innovative approaches such as bacteriophage therapy and the use of predatory bacteria
have been introduced, as they can effectively control bacterial infections, including those caused by resistant
strains. Additionally, multi-drug resistance strategies and principles of high-efficiency sustainable agriculture
contribute to improving food quality and safety. Alongside these efforts, methods for reducing dependence on
antibiotics have been developed, including infection prevention and control measures as well as Reduction of
antibiotic use in animals and the use of probiotics in aquaculture. Bacteria capable of developing resistance to
antibiotics include heat-resistant Campylobacter, Salmonella, Staphylococcus aureus, and Enterococcus species.
This article aims to provide a deeper understanding of the phenomenon of bacterial resistance to antibiotics and
to analyze effective strategies for addressing this significant issue.
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EXTENDED ABSTRACT

Biofilm

A biofilm is a collective of microorganisms that are firmly attached to a living or non-living surface and are
enclosed within a matrix of extracellular polymeric substance. They can also exhibit new characteristics based on
gene expression, protein synthesis, growth rate, and metabolic activities. The production of biofilm can be
influenced by factors such as surface conditions, chemical and physical growth factors, cellular structures, and
other challenges. Bacteria such as Escherichia, Streptococcus, Staphylococcus, and Pseudomonas are among the
bacteria that form antibiotic-resistant biofilms.

Prevention of Bacterial Biofilm Formation on Food Processing Surfaces

Most biofilm remediation approaches include anti-biofilm agents that target the initial stages of biofilm formation
or biofilm dispersal factors, which disrupt the biofilm cellular community. Utilizing biocontrol strategies such as
bacteriocins and enzymes are considered important for maintaining biofilm-free systems for the quality and safety
of food.

Antimicrobial resistant bacteria

Antimicrobial drug resistance refers to the capacity of a microorganism to survive or to be inhibited or killed by
an antimicrobial compound and When an antibiotic is administered, susceptible bacteria are killed and in this
situation, resistant strains are eliminated then The strains become dominant in the bacterial population and
facilitate the transfer of genetic resistance determinants to their next generation of the same species or even to
other bacterial species. This phenomenon occurs in both common and pathogenic bacteria from humans, animals,
and the environment.

Familiarity with some of the different types of foodborne pathogens with the ability to become resistant to
antibiotics

Some types of foodborne pathogens include: heat-resistant Campylobacter, Salmonella and Staphylococcus
species, which have the ability to become resistant to antibiotics in various ways.

Strategies to combat the issue of antimicrobial resistance to antibiotics and ways to reduce the use of
antibiotics

Some of the strategies include: bacteriophage therapy, predatory bacteria, multidrug resistance strategy and
sustainable agriculture with high productivity, infection prevention and control, reduction of antibiotic use in
animals, and use of probiotics in aquaculture, which will be explained in more detail below.

A- Bacteriophage therapy

Bacteriophages are viruses that use bacteria as hosts. They are widely used as a suitable alternative to antibiotics
despite the numerous challenges, and phage therapy was introduced in Georgia in the early 1920s.

B- Predatory bacteria

Predatory bacteria, including Bdelvibrio bacteriovorus and Micavibrio aeruginosavorus are either extracellular
or intracellular, that they attach to the membrane of gram-negative bacteria to consume the contents of their prey
and divide either inside or outside their prey and This method is considered a new therapeutic approach against
microbial infections, and it should be noted that this topic also has limitations, which necessitate further research
in this area.

C- Multidrug resistance strategy

Multidrug resistance involves the simultaneous use of multiple antimicrobial agents specifically designed to
combat antibiotic-resistant bacteria. Multiple inhibitory compounds can be combined with antibiotics to induce
susceptibility, for example: amoxicillin with clavulanic acid and piperacillin with tazobactam.

D- Sustainable agriculture with high productivity

One approach to reducing antibiotic resistance is to implement measures such as precision agriculture practices,
risk analysis, hygiene, and other measures. Of course, in addition to these measures, there are other measures
based on the use of probiotics, prebiotics, enzymes, and other items that have been emphasized.

E- Infection prevention and control

Some suggested measures related to prevention and health control include: a- observing appropriate hand hygiene
practices, b- correctly diagnosing and successfully treating infections, c- continuously monitoring and surveillance
of antibiotic use and antibiotic resistance, and d- establishing a supply chain of antimicrobial drugs of appropriate
quality.

F- Reduction of antibiotic use in animals

As alternative measures, improved hygiene, provision of probiotics or nutritional supplements in feed, better use
of vaccination, and changes in animal husbandry practices are recommended.

G- Probiotics in aquaculture

Probiotics are defined as live microorganisms that, administrated in adequate amounts and they have the ability
to confer a health benefit on their host. The skin, gills, and digestive tract of aquatic animals are rich in
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microorganisms with probiotic potential, with fish feces and intestinal mucosa being the main sources of these
microorganisms.

[ Downloaded from amfi.ir on 2026-05-19 ]

v Ias @luo ;5 (691,15 (659l g9 Ko dolidiad



https://amfi.ir/article-1-131-en.html

1O 6 olxao (Yo)l.o.afi: =V o,99) ‘5}];\.5 @L»o ) Ls.b).g)ls 6)9“9""5)5""’ dollad I

Sl 2Bl 9 b <Cigw ST 4 ool palic S-S 3L b dblio STy oG F1 g
138 S 33 B g 5T 3 ooliiw! _pals”

* dasle wle Ol 5Y 4l

Ol ey OAS oRils (WS il gl wlio pikige 5 pole 0y 5

VEeR VTV ibpde Gl 1E-TINV /)Y 1ol 38 gu 6

[ Downloaded from amfi.ir on 2026-05-19 ]

o>

‘u&;}ﬁgﬂ.w@)u@Lmi::,wﬂ;mu-.wmﬂj\vsi5.\3)\;;ﬁ,\gw)gwugu@ﬁ@”u)&ﬁb
e mls 53 5t el )y Koo (sl 5 by Jlge & 536 (L pd b O sumn (S5 gland b ach 3l3n Ol siows oS
S sl cbagyls ula g 2L el 55 Caglin (Jl= ol b aiS” oo Wl Sl 28 olde W08l 05, o 3 6l
}Ls’l"“)"jbﬁffbﬁb&f&b)&ﬁ‘)“j&}h’d‘l‘&uﬁLS‘J"\:""‘"°;J‘5T-’j’f}4{&“,‘9‘:‘:“"‘)&5‘}"‘9\:"‘;‘%6‘}"
Bl S ge pslie e S Jols b ST Glacs sie J ST 55 Al e oS Wlodkd 4 S T4 58 (slacs ASTL Sl eslind
LS 0T sl 5 (2 MHe oS 3 5 4 Vb (Sog0 e bl (6355188 J sl 5 ()15 L Cuslie Slacs 51l ¢ pioman
Os pslie oUl5 S oo STL Ob T 5 eSS s 5 3 oslital 5 Ul 53 eSS 4o T 3 eslizul 2als dacs sae
}wjj}/w;;jédb/du“}f c}'bjn.//w“:)ﬂf Y r)\in/’{bjw% )‘ (RSS90 ‘)‘J b u&;ﬁ@Tm C_....M:
S0 Sty ot 5 eSS g ST 4 o (gl ST Caglin oy SGeas gy p 4 lin o) ks S5 2 slass S

23505 5 o0 JSie !l b ablis (ol

(5135 b gl ok 5 cla s STl (eSS g ST elags 31l 1SS OB 519

*

a.abedfar@guilan.ac.ir

¥ 1o Bl ;5 (69 3,5 (5599w g S aoliliad


https://amfi.ir/article-1-131-en.html

[ Downloaded from amfi.ir on 2026-05-19 ]

31 oolisul Sl (sl 2l S 9 L Sige (T 4 00 polin (6l 1S b abilio sl (2B 351 iws!

Sl 8 55 g ams 53 5 SRl 5l di polas
4 S5 g ST Mol T Dl 4 (508 Cdle
S okd Loy G plerd b s b o3le 6 Ol
(0 F) 555 on Lo )15 Sn (las 5 A8y J 287
5 Dbl Ol Cudl (6l eSS 5 (ST 51 eslizal
LOT 3L eslizal bl 5 Conl 034 dibe Hlow 106 LS 5
2l S S ESGS s S s s sl drns 5 4 Ll 5 s
—ans 53 15 29 S Ad Canslie b o5k 4 5 S el Olgr
(Sl (S5 8 S ol pls L85 s 4 sl s
33l s 4 1) S5 e il 5 11 (Sl
S5 33 oo B B o9 SKn Ao (F) Sl 03 ST S 5s
b oo 5,08 cblasls ol (Su5 4 dual 5 Sl
4 Fl 03 (29,500 A Cuslis oy 5seb b ool A
Coglin Lol doly .l o3l b 4 b o5 Ko s
Osls Caws 3L &S sl ol "AMR) Jus Ko T
5358 ol sEs LS sie Olays da gy Sor dd o1
BB osb 4y 68 e 5 s oles (Slay JUESH Sl
3 AMR &8 il S5 L6 das e il Bl s
osb 4 omen 5 ol 3 g pe Calibes (slao Il 5 IS
3 s pglie 915 i 4 b a1 1 (55 c(slokl 3
o ol bl ccwl 55850, 8l boT Oleys o>
"XDR) 5,1 4 pslis ot 4 o Az @_Lar.m:slf,\
S et 3,1kl laoleys LT Oleys Nas 457 s
il 2l e SL0J 5L Ole 3 035 4 AMR Lol
SeacdS™ S sysl s S hilel S S50 6 8
¢ Lisids AT lisassse C oy STl Cadpesy
(305 5L bl Loy 5 F MLty 13 57 2Ly il 6 8
05 7S Caaglin (V) ol 0k 35 28l S S) o
oo e 55 0 Jole o ST o 5o bS50 5T @
23 polie bl sl Loy 5 el Lo s Ll ge

2 Sl okd G JNIB Co e Ol el

° Klebsiella pneumoniae

& Acinetobacter baumannii
" Pseudomonas aeruginosa
8 Enterobacter spp

% Escherichia coli

o0

iS5 6, N oS Sl e 0y55 &K 1A s
sloe Mg glbunT b als 5o 1 5l dime glags e
3T (olbulr (K (B 5 Jor alex I olde
Co e 8y oM Sl asl 5 Codlor e (S5l
slge ST S H5b 4 () Col o S ez O
Sy sl G S gMe gbosl buys glde
Slakaze bl Col Ll g 0 a5 Conl 0 gus Cudh
&Q‘ﬁ@‘hi‘@adhd)uﬁw.bﬁ fde
Sl g Stlg LT b 5 T e Ol 4 (e
do o pa dsb 55 5 ishoe Sl S8 Opdes 700 YL
Oll o i b a8y 30 3l o o) 53 Sl (Ss 1de S5 T
s olen Lol g das &) SLAlL Sl ames b )
Comer 45 b6 L2l 530.(Y) 558 108 3 56 Con samas
S Canlodd 5 ab OV guams 9 e ol 53l o g0 Olg
odd asie Lo (Lol sal 5 CatS L L Ll
181 0, i 4 S5 g 5T Ol )53 2355 03,57
osliul gsie ob SU e by Oloys gl 4, Kt
OS5 pl 5 ol enlizal wlinle wll 87 W55
sl g5 S Lo g)ls Caaslie HLETH 5 drw 5 4 e
ol gl sl LK K ol Jb s STl
ST 8 Cal o Vov g (F) 555 0 slad 4 on ses
Slodizl 3 55k 4 5 (©)5,8 Oleys &K Olsie 4 eSS 50
(a\:} SoaslaS Caie o d\ﬁii:.; J.el.oéil Olge &
ST 31 oslital s 5 ple slizul Lpd e oslical
ok S5 g ST 4 palie Slacs ST sl ol LS 5

UL e ke 51 B a5 65 e sk 4 ST

! Antimicrobial Resistance

2 Extensively Drug Resistance
8 Entrococcus spp

4 Staphylococcus aureus

0 1o Bl ;5 (69 3,5 (5599w g S aoliliad


https://amfi.ir/article-1-131-en.html

[ Downloaded from amfi.ir on 2026-05-19 ]

5“’;}@&:’}:{&}&54—%““6”‘%
By glE sle el s I Cel g b ol
5O g g sha B L e 55 bl 03 55 e
frd 53 oS LS Jalse Al oo 0dd B)1s Lo
b G SSL S Glejozs 4 s 5l 5L lags ey
5 oseh Bl a8 Msall 5 ifsulasise
i ) LGS Obe s g9 S s B
S ashn mie Olgr el 5 ek IS
>}>.-;\(MDR)L§)J|>V\;¢g;.AJLZ.ew},aJJSLgMS}N'
g5 o) & 28 Ll disesy MedS 4 Ul 2l
Soley Glaisie ol L QL 2 Sse O350
359 (Y) il oo olpen YU e 5 5 0 JLT L a5
531y Ol Cadl g1 Gwa\s,s&_ﬁ s o 5o
6 S 4 b ol Ol 5 dasgs S5 s 5
das o LSS 1y Glmdn o) il opl ST L ST
Cy 4 u_<:.w4 rl:sj:., A &5 &,&‘ L;l.ao\g.a ayls ‘_S:w
e o O I i bl 5yl Llde e sl
Ol iy T i b o
Aol or dnm g b s 5 OUST 2Ss ¢ pwles 55 7 shaw

()

g S Ol 4 o9 S Glapdd g el Jle i )
Llos S 5 5b Oodks olgy Gl o (e 1 g
330 2 gl 4 BOT (S5 5m 5T Cglis LAg 55 50 5
A e Sl b RIB Sl Comer OLe o
rlisesdp s s 55 Al s 5 iy i Loy 3
~ ST 4 pslie gy odias LSS sla STL e

O0) L) sled 4 &S5

2 Streptococcus

o 55 )8 o 5b Sl wlde 53 e ges Sl
&G Ol 4 1) ey ol Slexr Cbldg Obojlu YoIF
& el b Sy 4 Sl g 5 bag
PR sl eks el Sla il I i Olge
Josty 2l a1 Koo 53 (2513 Caslis
25k 4 Sl (S50 st e gl )3 (Sl
o 515 Caslie SRl Las e gls Lt plulis
G570 Ll 5 S0 A Jalge S 5 LOSSY

A

‘oled g

4 (Sone & ol &um.;\f,bﬁf IUESEE RPN
Sl S5 053 5 L on Jrate o) b b 0 prlas
Gfored 3 Nshor Dy (Jobe O ek o3l
Fe 050k 4 4 S b bt s S wl5
s Olas S pke el b 5 L) S (55
Ll Jolse SU Cov Ly ohdsn W5
Sk oyl iy (K58 5 sl Jals (e
2> U S ladsle w5y 5,8 15 bl Ll
W5 ol sadshe 5 Sl aaaT jlaw (lésy Jos
33 BEHE Ll Co Ll 8 s Wil e S S e
Gadshe (v SK8) Wl od) eSS s ST Lo me
4 edzn US4 G55 s ol g S5 55 05 S
DA LUl ol gl ol gn Gy b 5 Al 55 0 oS 6550
Gl 65 o b sjlese 536 1) LOT wll 8 s
as Gl 5 Salon 1y Ol 5 dhes (K54S
b g e pae Gl I (S (ST ST Caslis
S o LS e b isie 4 Sl LS

e msbe 4 Wil Bl sbpslls S

1 Multi Drug Resistance

7 1o Bl ;5 (69 3,5 (5599w g S aoliliad


https://amfi.ir/article-1-131-en.html

[ Downloaded from amfi.ir on 2026-05-19 ]

31 osliiwl Jials gl 118,15 9 b gy (ST & 0ld pglio ol 6351k L alilin gl (bG35 il

v

e

sy b by 35S0, slod sl
[ T4 0oy 03! &5 zn glalas
v Lad |y

E;\n-l#“a;s oSan 05N (e J ke

Jeate o 4 1S

Rpes :lji}(..’:«.;\.:,\.’-,i
L5

‘)JMLP }JIJSL: Jn...«

I3l Caziwo 38 LSS gus T

TN — TS — T Eﬁ#;g
5 S ) S esle m2 5 #§

b g Al 2055 g gl

A7) pledgw sls-lo g JuiS 3 <Cilods pouai ) O

Wy o s Shee dhar lale o ooy 5 5K
Jps bl 5 b s 5 w5 (GMP)
AL o "CIP) Jows 055 505 5 " HACCP) 1
Cwu;m,&,);;ﬁsamgwuma\,;w
S5 4l ol 0 o ol o g ST Jul gl oL s
S anse )l Ooda 1y ey iy Jelse b oldsn
Sheslial & 5 S o Jiee |y @by (Johe anl
L 3T 5 W g0 ASTL tiile 5 J 287 Glas 5l
ol 5 kS Gl ok g 5 ole Sa g b (6

(1) 255 g0 (A pgr clalds

% Cleaning In Place

2 LAl phdgn Jul 5l (6wl

HAE w310 ¢ zokaw

S 4 sl kol e S 156 sl (a5 Sn
4 e s LT Sl & pses Cadle Il
S5 5 S sl Al e plie baeiST e
L3 cpoal Jgmamme &S5 515 03,557 5 53 ot (8 oo s
03,5 Sakas b 68 sl Mee & Sl Vo S
eSS 1 (65575 Lo 5 g ME sl ge 5o (L ST
Slan sasl 3 CatS J S (gl sl g ddan (ol

O Coaa o 5.8 ol (Sl calud Sl il (ol

! Good Manufacturing Practice
2 Hazard Analysis and Critical Control Point

Y Ias @luo ;5 (691,15 (659l g9 Ko dolidiad



https://amfi.ir/article-1-131-en.html

9‘)&0& 9 Q‘é)u\é (é".y

Conditioned surfaces

A A et ! JVOPND eV

! S
P oS S s S Bl e L oY

G ePe—— . U Lo (Sas 5 S 4Ly b0

S

A3 S5 5 530S Ly gy 650 s

iy Sl
S B L) el sl 346
gl b (G 5505 K G b
g bes LSS Al gy 042
(Y s LS M), G ot
sbde Jlal sbul icaglie sl oy
3 il g St bug G K)) b
e oSG B o3 O D34 el
slcdus 5 LSt as, F5 bl e
5 WOl St JKE b anlia 9 KU e
S

s Se l _;’.:5)? Bl ks oy
Slgn i 5 shin Slpa 288 L a3y T

L3y 2,k €))Ly

(7) Bpldgn 38 K gu BT Croglin (SUd pualio Y o

@S ELe S plew oL 65 Oles Sl sin
b Isene Sl ST 5o oy pl el &7 S o ol 5
23 e s o F ) s 5 DUl OLSI I sleny
dnnn g 5 S hn b B, s Lol ol 93 Olil Sl
o sl =l (Sl ol S35 S s e gl
3msn S g baw g 8 Sl (geslie b Lad e 5 e
—2 5 2 danly (aeb oL ST Comer o S
j\@‘d&af;)bww\@uﬂu;uﬁqwa;)‘,.n
b Sl (G5 sl Jold & (s s &S5 Gy b
sl 1Olss Sllsd S b S s b e
Jwtduw&ﬁb}:,‘sﬁ;\ﬁs‘pﬁ«?,mu,m

(") L3L 0 4 sl | O

e el il fol g 36 s Iy Sin 5T sl
?pa:m\qwdljcﬁuw:x&—d\
33 S5 5m BT Al S O peae — o eSS 0 T )
oS S sl ¢ AT L 3l (V) (s5,5S Cae
Saisesy usSsS sypl itisasy SheedS i sissl
A Olge & Lt g T pulisass s 5| oy ST it
Sllas Lo 5 AMR Slols 51 268 e ol e

L;Lhryj.u\.\::&uuv"’" dLﬂ)bL&&)L«.ﬁ e‘)l{)J LS;LG’:

2 Acinetobacter Baumannii

(AMR) Jlog s (5T (29518 Cuglio

35 sl Sy Cxis 53 (B eSS g ST ) 56b
220385 Ol 28l (G sk Slais ey J A o &S
38 Lolil e dsb oKbe 21BNl 55 g
UL S 5 o ME sl se el 4 Ols o 53 S )
OS5l sl Do s 4 alaake wdl 5 S
JSl 5 Hseb gl w4 sl 6\-"’;'%9‘?)‘)&-‘
SIS S pabn ol Sl s S s S
(@M Yorr Jlo 53 AT o Ol & Sl 5 ases
Ol bug AMR) s S do o)l Cwslis
e SN K Ol 4 WHO) Sl i,
Slp 2Kl Ci 5 i (el o bl Sl
AT Sl 4 05,8 ol ol AT L (6,8
oo b e s S (ST el Caslis
ki8S L (oolge bbb Oile 0i sl (v**f'l?)b)g:“
S S s b by 09 Sn A5 S 5 K
o 0 3 e G ST s g S5 T
S 0 LS pslie (slady g w4 Ll 25 ol 5o 5 L)
5 Hsde a5 e GL S G 4 baag e
o 0 1) (K5 Gl oliS cpon Jol g Uit O

! Streptococcus Pneumoniae

[ Downloaded from amfi.ir on 2026-05-19 ]

A Ias @luo ;5 (691,15 (659l g9 Ko dolidiad



https://amfi.ir/article-1-131-en.html

[ Downloaded from amfi.ir on 2026-05-19 ]

31 osliiwl Jials gl 118,15 9 b gy (ST & 0ld pglio ol 6351k L alilin gl (bG35 il

ol 3l Caglie G0S cwS 3 b Sl Sl SKas 35

Y V) L g p5lae b STl (lad gl

I3l Caziwo 38 LSS gus T

dal Sboj bl b S e Cal (San b STL
A ke o Koo A Jalse ) sl 53 0T el gl oS
45 4 ST ST 4 b LS lad e 555

LU0 o -5d%
o,-..a(-_w &,—;;d_:l;,-\f_,,:

Ll | === E— ./.'_-;,-4 ______

O sadhie N —

e S phidgh Slr e als , Semsele
o ©u)rss : : < Gl
d"" oo T O P BT ST S i s T T T I P ST P
e e
I Porins sl sl - e - _
::::::}i{:::::::;:?*{s::::: - e+ B0b gl JLEUPRAM

"B sl b gladgbs — = — = —
uJ}L" /ésfl.’ft‘ f}u‘dhd‘,b

HGT :

Fap

Lok o
3 -
Js! Frlp

le e AN

JL«IS‘ okt

e §l
0 gl g0 ~
) | O

S

ol Jsko ol

o

S il Q)i oy

(7)) A3 o0 O 1) AMR (5l mundo YUy guci S

st DLl St (gl &S Sl o lE 0S5 5SS
Ol ol 53 s BB o5k 4 5 55l (oYL sl
e 457 Ailo315 OLAI B sl (glags ST ol 0k 5 9
Sl IS (laials 3 g ¢ s LGS el WSS Lul 5 4
A Suaglie Lok B 5 o) g sl g lo 52

(1) %, (MDR) 5,1

9l weS o sldln] AT -
Lo ol 4 Dbl 5 LOLS) 6l mls Slad) 5L
Oty & polie OGS Ol 4 VAFA JL 5l &

Y gamen 3 BOSSL opl 4 am g S (lodks 1S

S 0 (Sl

Calisee SOl £l 3 B b SWST
—HT 4 0d polis pblgi RSIS b 2102
e gw

-

> b pelio I baluas— AN

Er 3 obsS e (S g opl ke slassley
g e s 315 ol e 4 1) (Gl e 5 S e
S 4S Llosls OLas Oladosd .39y 0 sl 4 55 (0 50
wOdaS a4 S SskS e
el 5 (S5 b S 3T (S T 5
S5 s LpSYP ikl Wl sl ple g

Sligollw -

A Ias @luo ;5 (691,15 (659l g9 Ko dolidiad



https://amfi.ir/article-1-131-en.html

[ Downloaded from amfi.ir on 2026-05-19 ]

S GLET eslital s e lagl el Sk
b Sl il oyl L(08) dies eSS g 2T
L Caslie o5l o 2 K8 Gl S (Sl
JAS 56Kt Vb 5550, b5k 55,518 g5l
5 Dbl 53 eSS e 2T 51 eslizal LialS o5
aolsl 55 a8 dzea OL T o9 55 eSS 5o 0 5l ool
A sl g 0303 e 5 OT 350 55 i

1 So3d g AL b 36 -1

Olge & b s 51 &S dzn ola sy bajlby STL
S Olge 4 03 28 5o 4 OT S oo oliel Ol s
2l 6l e ol o e e 2 Kl
56 cmoren 5 5,8 o 15 eslimul 5y 50 eSS T
(F) A b ,me Ol S 55 5 V4T was Llsl 53 Sleys
o=l lp edd IS e bl 5 Y same Sloys 3B o
boiste 51 (& p Ol 5 2L SL boisl 0,
et bl by GL ST B s gd e eslitl
Pl okl (guail By 53 4 LOT p 55 gl elul
Jolo G Sse (slad 65 slap g b 3l -l
OIS iz 1w 51 &8 S e 8 ey 1y 0S50
—aiy 95 10hes @Sl blie j3 -0 s e 5,8 S
Jols glis oS S e a5 1y by sl 5 e ool
(FJSC8) s oo 15 6 STL Oloe (Jsbo o)l b sk
S p il Sy Sy S K Obje els (1)
AL 5505 5L Olys 53 0T 3,08 e o5 o7
wals b3yl 8l eds dypl sladly SU s b
55 LOT Uiy b 3l o 3 ol L ol sie
Bl on e Ol 2SS sdshe Cisie
(Colad eSS a5 s b SU Ul Lsk
ol Ol dh &5 2l 55 3 e b a8 glacs ™)
S5 2 2L ASL GBS 5 gd or ookl i opl 515
35 Al o 5 35 plandl ol BT Lo 5
g o3litel a8 mlaw (535 p SR Gl

i GO 5 ales 53 Slowds O el sSSI L LSS

2 Antimicrobial Resistant Bacteria

Slossy ST asls Olge 4 & Az Glags S
Wlg e OS5, oal & T Sl @ (o2 Sl
st LT s oml b Vb sl Wil g sllaal Lol 5
Ll oo polie LS STy Bl s po OLES &S ST e
il g ede Bl ST alise ege Jole
(Sn g 1 Caslin O3 51 5 pslin (5aetS S5 5
DI s b 55k 4 ST Jame 0Ll b S8 L

(V) asl ails g gllaals

Cmoglio £aog0 b dblio (Sl p S FT piwl
S 5 S0 FT 4 s (29500
g ST 3 ooliiw! _gal”

GnlfT (S5 gm BT Caslie J S s e 250 ol
S 0> GLll bl 5 L3l e p 9b 50 (pl 05l anslr
Sy bl g3 m pl 350 03 030 Sk az p AET
Sl b okaT sl (63,050 6,850 L Ll g o LK)
ol 0005 (bl o 03,5 Zule 0 i el Kty
g e Cato 5 K 530050 5 fge LokS U8
53 'WHO) Ll cilag Objl Ol ol 53 25,5
— 5T esls (BT Sler win” e el HET e
S s 435 Sy g Sl G S Olgie 1y S
— 5T Caglie 5 eSS s 5T 0b)s i 4 a SleMb!
S5l Soa i (VF) ol ol plnil & (S
A4« WHO) [ler cslig Olojle Sle pll al
Sloslinul 3550 5368 3 5 AET Jtll-Call il 5
3 1 58— ¢ S AT sl 5 S 5 5T
— O (Gste Gl EAl D Gy Dl b
3T pam g 5 eSS o T 5 et o3lital (6 jlusig:
tewle Cin (glos (10) anw g 5 oo (b SR
5 B ssba bl el (Olo e 5 bao g
JRS 4 jsn ssba Ll 5 o dde (1655 o sl 5
S ST 4 pslhe slas ST b 28 5 LSS s
4 pslie oM O3l )yl LS eSS (ARB)

1 World Health Organization

Ve 1o Bl ;5 (69 3,5 (5599w g S aoliliad


https://amfi.ir/article-1-131-en.html

31 oolisul Sl (sl 2l S 9 L Sige (T 4 00 polin (6l 1S b abilio sl (2B 351 iws!

J‘)A}..L.EGAMd}l‘wmg)ﬁ)“ﬁ‘):}&@ob‘.&w‘
4:.454;;5@.3rL'o:\Ql{J‘:ﬁJ}L»LQ\.Lg.a).s\)s}ﬁ-u.A};j
OA) il o LOT Fob S iS5 a5 > s

or Sl o oLl ke Jalse 4 L3y 2STL 15
L Y geme 5t Lol Sl b3l g S~ tabos
S e T, St s S LSS S Wi
03 S o b (S0 g5 SCn 85 Sl o g el s
gt mo L s Sl 5 okl 1S oK
Slesliul b S, n ladsle oy » oo b (A
Jolse i 53 W35 & el 0l oalin L3y 5STL
Wl g g0 3B g STL -G L, 8 lde Slge w
polin Jloaml sla il il o 12 (55575 pKin s
b 53 G s S 53 4 Wy STl sl
53 bl 5,8 ol eslinul 5y 5e oldE 5 olard ¢ os)l
5 osT b 4 S Ol wilg e Sl S
LT3 SaSVaoul glas L 055 3 L by ST

(V) L, o o SV mades

) GBS
2

Antibiotic \
L S

Sensitization of
esistant Strain

R
; Lysis of - ;
Resistant Strair ?t e

I3l Caziwo 38 LSS gus T

5 SN T30 0 mlo sl Jby Liph o glubs
IS L wSs Sl o JTHE o 6 6T 510
o3lizul 5540 s oo OLE 1) Sy ST 3 gl S oS
303 Sisie |y bdshe gl msns LS o 1
sl Eob (diS o 35l Ol s p 35 0 1y 355 (S5 o3l
O gl fus ples 5 Jshoo b 5y Olgie 4 (oils bl
ks s Olige 51 (Sl ol 55 La0T 55 i o o
5 @SS 1) Jshe oulg 03 5 A8 0 S5 @ pad s
¢Sl 4 G a5l e ST 1) W sla s s
S5 Olijon dshos S35 cpir J b 0315 s s L sis
Syl A8 L ST LOles I i Aas s S
Db JE s p 5ol pn a g T B dsb )
Ul ol s OT I35 ool 5 0535 5 ) e
ol 8 S35l e sde (gl STh ke 5 1 05
coplpls A4S o Wil b STL Cslie sla Shs o 1y
SYsb Sisie e s 4 SUSs il ST
e (56 ST Olays gl owlinl glaan S o

S G s ns 3l Slys B 45 pabse eer @y

ISR EN

X+ L TR

(1Y) Sloyd 36 38 56 oo el £ KB

T S I -

3 anlsw Sl g e 5 K slas ST

S5 b Jshasp T malalisi fo 5T s slSs

2 Micavibrio aeruginosavorus

1 Bdellovibrio bacteriovorus

[ Downloaded from amfi.ir on 2026-05-19 ]

A 1o Bl ;5 (69 3,5 (5599w g S aoliliad



https://amfi.ir/article-1-131-en.html

[ Downloaded from amfi.ir on 2026-05-19 ]

oMJ:fULAQTAJSJ)\}AJLLAJ\AV{_J;T&A&&:?}::LSJ{

(V) ol

MIPC) cigae J 5 9 S ufin -
s 555, oK (PC) Cisis JpS° 5 6,80

S bl et 4 oS Gl dalps e g 6y,
b6 e s mildg OLSLE 5 Ol
sl b gyls 4 (,Ls.a iS5l dex Sl (Ol
35 L slin 2alS (sl (5556 o181 S pl
Sl sl 2ilg gblbow 55 (AMR)
ke il IS 5 6, K0 b dad e 5 ool
S s Sl il gl el Coley -l
ol s ool - Cisie B0 Oleys g e el
5 ST ST Caslin 5 &S5 ST Sl eslizal 3 pslite
CaiS b 29, b Slag,ls el o sl — S
S o go Dbl Bl l 05,87 Culey 4l &S e

1Oblgas 50 e g ST 3 ooliiw! _gal-s

Sl ol b WHO) Sl cilig objl
CBeS s T Sl eslizul 45 g 54,8 Cdew il 5 Jlas
Q.ilbjca|ja5}\9.¢w|a.&$3&éT@)ﬁn4{
S eslawd JAK Cuf gan 9 dlf JMK ) Ol sl
oot 31 6Ky 5 A5, s oshie 4 LSy s ST
Sp Nl Gl GUIS Olye w si e 4SS
35 e e oS b WeSgns ol il
6@0%}3%}0}:&%\}}‘%0)@\ ‘df‘)}é-

(Y0) 358 0 o 5 Sl 31 (5510655

O3 3 3 4 b By g T 51 o3kl 2L —o
N S HO glg):T W9y 30 eI g
o 5 lods) Slaps 1y Ko Olse & 55

L Ul ol s 5o (S Mis 4y By oS g o0

oS Sl S lae 4 esp b slags ST om iz
935S O ez |y deabs O simn b 55 a fozie it
WOle Gl 03 (high @l 555 asb il L ool
O35 Vo Sl U WS eanlia ST sm
S ST Ol 4 g ST o) AESS 1) Ol oL ST
a0 ol A ol Ol gl 5 ST (oo Jas 03
slacisie ol 5 Sl L 5K, & Olse 4
ol el s Siee b AT e Sl 4 25 S
93 iy Ol 4 5L a7 3,05 55 8y gdoma ¢ 55 50

129010 W Canglie (5 B! gl -~

Jele cpitin 51Ol jan oslizal Jold g g)ls A onglie
booisbe Glp ol ssba & Cul 0y S WS
ol Lledd b e ST 4 pslie slag STL
b bsd oS5 LS m T L Wl o)lge S 5
Aol b el S 50T 2l O g6 4y S sl ol
Sl DS 5 el pSL 50 b bl o 5 SOV S
LS o cplpls S o 3pdems ) LSNP
b Sl s 0 S 5 PSP e ST
584 Gl Gl il 55 S5 ol ]S e Jlzie
S (S g 5 e Ol ol &SGSS ) oe
A2 Gl (Al LS (p el o 0l b Ll AL (s
Lab S 5T @ polie slag ST 055 s5doe b
(%)

Vb 690 b oIl Sl -O

3550 0378 sb 4 558 Cxio 5 eSS s ST
AU seh s 5 s it 5 S e ) B el
IS oshe ol s S ST 4 pslie e
Sl S T 4 Caslie 2l S s S,
Gl ew (Gl (65,5lST Glassd 1l (gl
sodle el & wib e K5 63)lse 5 Sblg il

S g Sl oslial e 503 Il ol !

1 Infection Prevention and Control

Y 1o Bl ;5 (69 3,5 (5599w g S aoliliad


https://amfi.ir/article-1-131-en.html

[ Downloaded from amfi.ir on 2026-05-19 ]

31 oolisul Sl (sl 2l S 9 L Sige (T 4 00 polin (6l 1S b abilio sl (2B 351 iws!

G 53 55 e S35 (5305 e SEUI L g9 Se
osba 5 03,8 Je 1y (05 S amsle sl Wl e 0l
o pde 5 (gdie slge I eslatal Lgl.aJ.b_Tfé P ot
cdl> U‘-’-‘ l; §J)\..1§.1 J.:.':"U LS)JJ.’,LSET W BE Lkubl&m{
52 0bpT Sle gl JoSe 3 eSS guy s 5 eslizal
5L G, Ml Wl a1 S Sl 3T &S o
kg b lag 5T pl el a8 e SIS 56 00555

("\—Y“)Mﬁaﬁf LS"\"‘ J‘}A Caé\.}'):jv.@_h

S 5 domis

e St 53 S m 5T @ pslie Gl SL ans 5o
b Ll ol 03,87 S las 1) ole plo Olanasu
018 S5 slayaly (ol 5 0ks S5 s, Kl
G2 0T 5 (6,8 sl oS g ST 51 elizel O 5o
3350 3 LGS JhI 4 e g Lol 0l s sl
S 2 0T Sl 5 S 5T 4 (b ST o slie
L;LA)&A‘)&.\?J}Jpqcli.&wsw\({chd}w
S Js 1y el cal 2l L 8 e gl Kol
Ao e eSS amg dile p g G bsy ) eslizul
S 4 WSl 5 e add 03 el glaely 5 b o5 S
(poman ST LS pslie glag S S 5 Al
Sosel 5 e el s Ll Co e b S 35
any ol 5> OB WS D me 5 OE NS WS 4 mlr
Bl a0 0155 n clas SS 55 ol 35T L 3405 (600 5 Catl
ST 4 pslie glag STl (L Sl ks Gul,

35 S amslr Cad i 5 1dE St s

4 Lactobacillus sp
5> Weissella sp

)3T Olie sl g 555 Oljoe (sl 1y (oD Gl 3o 87 315
3 52T Sy 5518 oK 5 2isT el gy
2l 0> S tar S gy Jeeily b sl el Sn
g5 ol ol s o ale slosgy blows 5 e Ol
T RIS W N N L g Py
4 Wl a5 L g or @l RaleT 35 Lar,%st?,\,,i_.a

YY) s aalinal 0L 3T 4 d% 3 oS 0l e

DT 43 JoSe (gl o3lizal 550 (gl 015 S
ons 5 LS dajed I ol law g Jols
465 4 Olg e LS aber 5l &S dmes Lo S
oSSl sl eSS Y
o e Gl S oS Wl s 5 Tl ST
65 5 5> GRAS blss & 15T ol oYy 5
GANF e g Ol o S sk 4 s
135 A5 Jedley b ek DS 5 0 5 g
23 8 LSS o 1) sl e e 5 LS Ay
o] ESSTY (Glaty s b S sms p, Dlalllan iy o
S g 2 JoSa 58 g5 58 gn il L STL
e OLS 5 a3 & Sl B LSS @
3 Cblone 5 (sie 3lsn &) 5 o i o2n LB
S Sl S30LL w8 o ) lal 28 S pus
3> BSG s GV rohe 55 0)bys oSS
Lo botes LSS ol o)l 3 m s 63328 5:T s
gt 3> b 23 S el 53 i bzl 4
5 s S Bl 038 e 5 GospenT
Sl S pT e 53 (K581 slaeSalys
5> LSS, de Sl e eslial (s (Sew

SLa S Sl e dsy Eel Ll 5 e 9 s T

! Lactococcus sp
2 Carnobacterium sp
3 Enterococcus sp

WY 1o Bl ;5 (69 3,5 (5599w g S aoliliad


https://amfi.ir/article-1-131-en.html

[ Downloaded from amfi.ir on 2026-05-19 ]

V¥

1. Hashempour-Baltork F, Hosseini H, Shojaee-
Aliabadi S, Torbati M, Alizadeh AM, Alizadeh
M. Drug resistance and the prevention strategies
in food borne bacteria: an update review.
Advanced pharmaceutical bulletin.
2019;9(3):335.

2. Abebe GM. The role of bacterial biofilm in
antibiotic resistance and food contamination.
International ~ journal of  microbiology.
2020;2020(1):1705814.

3. Abreu R, Semedo-Lemsaddek T, Cunha E,
Tavares L, Oliveira M. Antimicrobial drug
resistance in poultry production: current status
and innovative strategies for bacterial control.
Microorganisms. 2023;11(4):953.

4. Kumar SB, Arnipalli SR, Ziouzenkova O.
Antibiotics in food chain: The consequences for
antibiotic resistance. Antibiotics.
2020;9(10):688.

5. Cheng G, Ning J, Ahmed S, Huang J, Ullah
R, An B, et al. Selection and dissemination of
antimicrobial ~ resistance  in  Agri-food
production.  Antimicrobial Resistance &
Infection Control. 2019;8:1-13.

6. Kasimanickam V, Kasimanickam M,
Kasimanickam R. Antibiotics use in food
animal production: escalation of antimicrobial
resistance: where are we now in combating
AMR? Medical Sciences. 2021;9(1):14.

7. Murugaiyan J, Kumar PA, Rao GS, Iskandar
K, Hawser S, Hays JP, et al. Progress in
alternative strategies to combat antimicrobial
resistance: Focus on antibiotics. Antibiotics.
2022;11(2):200.

8. Urban-Chmiel R, Marek A, Stgpien-Pys$niak
D, Wieczorek K, Dec M, Nowaczek A, et al.
Antibiotic resistance in bacteria—A review.
Antibiotics. 2022;11(8):1079.

9. Galié S, Garcia-Gutiérrez C, Miguélez EM,
Villar CJ, Lomb6 F. Biofilms in the food
industry: health aspects and control methods.
Frontiers in microbiology. 2018;9:898.

10. Datta S, Nag S, Roy DN. Biofilm-producing
antibiotic-resistant bacteria in Indian patients: a
comprehensive  review. Current Medical
Research and Opinion. 2024;40(3):403-22.

11. Chinemerem Nwobodo D, Ugwu MC,
Oliseloke Anie C, Al-Ouqaili MT, Chinedu
Ikem J, Victor Chigozie U, et al. Antibiotic
resistance: The challenges and some emerging
strategies for tackling a global menace. Journal

é.gl.i.o
of clinical laboratory analysis.
2022;36(9):624655.
12. Ho CS, Wong CT, Aung TT,

Lakshminarayanan R, Mehta JS, Rauz S, et al.
Antimicrobial resistance: a concise update. The
Lancet Microbe. 2024.

13. Serwecinska L. Antimicrobials and
antibiotic-resistant bacteria: a risk to the
environment and to public health. Water.
2020;12(12):3313.

14. Samtiya M, Matthews KR, Dhewa T,
Puniya AK. Antimicrobial resistance in the food
chain: trends, mechanisms, pathways, and
possible  regulation  strategies.  Foods.
2022;11(19):2966.

15. Founou LL, Founou RC, Essack SY.
Antibiotic resistance in the food chain: a
developing country-perspective. Frontiers in
microbiology. 2016;7:1881.

16. Okaiyeto SA, Sutar PP, Chen C, Ni J-B,
Wang J, Mujumdar AS, et al. Antibiotic
resistant bacteria in food systems: Current
status, resistance mechanisms, and mitigation
strategies.  Agriculture  Communications.
2024:100027.

17. Pal N, Sharma P, Kumawat M, Singh S,
Verma V, Tiwari RR, et al. Phage therapy: an
alternative treatment modality for MDR
bacterial infections. Infectious Diseases.
2024;56(10):785-817.

18. Ranveer SA, Dasriya V, Ahmad MF,
Dhillon HS, Samtiya M, Shama E, et al. Positive
and negative aspects of bacteriophages and their
immense role in the food chain. npj Science of
Food. 2024;8(1):1.

19. Potaska M, Sokotowska B.
Bacteriophages—a new hope or a huge problem
in the food industry. AIMS microbiology.
2019;5(4):324.

20. Salam MA, Al-Amin MY, Salam MT,
Pawar JS, Akhter N, Rabaan AA, et al., editors.
Antimicrobial resistance: a growing serious
threat for global public health. Healthcare;
2023: MDPI.

21. Pereira WA, Mendonga CMN, Urquiza AV,
Marteinsson Vb, LeBlanc JG, Cotter PD, et al.
Use of probiotic bacteria and bacteriocins as an
alternative to antibiotics in aquaculture.
Microorganisms. 2022;10(9):1705.

1o Bl ;5 (69 3,5 (5599w g S aoliliad


https://amfi.ir/article-1-131-en.html

[ Downloaded from amfi.ir on 2026-05-19 ]

'O

31 oolisul Sl (sl 2l S 9 L Sige (T 4 00 polin (6l 1S b abilio sl (2B 351 iws!

22. Hoseinifar SH, Ashouri G, Marisaldi L,
Candelma M, Basili D, Zimbelli A,
Notarstefano V, Salvini L, Randazzo B,
Zarantoniello M, Pessina A. Reducing the use
of antibiotics in European aquaculture with
vaccines, functional feed additives and
optimization of the gut microbiota. Journal of

Marine Science and Engineering. 2024 Jan
23;12(2):204.

23. Yousefi B, Eslami M, Ghasemian A,
Kokhaei P, Salek Farrokhi A, Darabi N.
Probiotics importance and their
immunomodulatory properties. Journal of
cellular physiology. 2019;234(6):8008-18.

1o Bl ;5 (69 3,5 (5599w g S aoliliad


https://amfi.ir/article-1-131-en.html
http://www.tcpdf.org

