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Abstract

Background: Listeriosis can be fatal for vulnerable groups of society. The disease has been widespread in
recent years due to the large consumption of dairy and meat products. There is little information about the
susceptibility of antibiotics and the pattern of Listeria monostigenesis gene resistance in Iranian society.
Accordingly, the present study was conducted to investigate the antibiotic susceptibility and genetic
resistance pattern of Listeria monosteogenesis strains isolated from different clinical and environmental
sources.

Materials and methods: In this study, 55 isolates were tested for antibiotic susceptibility by disk diffusion
in agar and genetic pattern by polymerase chain reaction (PCR).

Results: 91% and 83% of the strains were resistant to streptomycin and Trimethoprim/sulfamethoxazole
respectively. The result of PCR of antibiotic resistance genes showed that the prevalence of ermA, ermB,
strA, tetA, tetS and ermC genes in isolates of Listeria monocytogenes was 50.90% (28/55), 21.81% (12/55),
89.9% (49/55), 0% (0/55), 21.81% (12/55) and 0% (0/55), respectively.

Conclusion: Due to the presence of 1/2a and 1/2c serotypes in isolated isolates and the presence of marker
virulence genes in these strains, these isolates have potential for biological risks and listeriosis disease.
Existence of this genetic pattern and resistance pattern can be partly due to the use of antibiotics during the
production of dairy products. Regarding results of this study, the manner and rate of using animal antibiotics
can be managed.
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Specificity primer sequence (5'—3') Product size (bp)

ermA F: TATCTTATCGTTGAGAAGGGATT 139
R: CTACACTTGGCTTAGGATGAAA

ermB F: GAAAAGGTACTCAACCAAATA 639

R:AGTAACGGTACTTAAATTGTTTAC

strA F: CTTGGTGATAACGGCAATTC 572
R: CCAATCGCAGATAGAAGGC

tetS F: TCCTTTGGGTAGTGGCATTC 420
R: AAGCATTCGGAAATCTGCTG

tetA F: GGCCTCAATTTCCTGACG 546
R: AAGCAGGATGTAGCCTGTGC

ermC F: CAAAACATAATATAGAT 641

R: CTAATATTGTTTAAATCGTCAAT



http://dx.doi.org/10.29252/iau.29.4.322
https://dor.isc.ac/dor/20.1001.1.10235922.1398.29.4.6.6
http://tmuj.iautmu.ac.ir/article-1-1686-en.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-04-20 ]

[ DOR: 20.1001.1.10235922.1398.29.4.6.6 ]

[ DOI: 10.29252/iau.29.4.322 ]

YYO ol ) Ko g (lguid e

qAOL&»& )“ fO)LoJZJ.YRO)BQ

94l FO Sue an o, 5 il a0 7000 les o KLU
AU Ye Saeay gl 5 il a0 VY Glos o s
g aslllas (b 33 gaali yedly (lo ey ATy (2l 21 Al
S35 LN 59,87 J5 ,0 PCR ¥ guame STy plosl 51 oo
Cwd o gloail g aiouhs 698 SIladBo Ar ae g VooV
PCR products Gel Documentation s 3 ,b 3l el
b anslie ;o PCR WY gams ojlail aizd 551,38 b3l 090
plus DNA ladder,Fermentas, Waltham, )\-- bp
3,90 DNA ojlail i )3, S )l - lexcas(Massachusetts, USA

A8 S )

aaxsly

Szt T cangliio Jo By 5y

P Cams Fighlugise byid alsnl 00 Cuwglie f5e
e (V J3a2) C8,5 H18 pwyp 850 g (H
Opmngioy ol SsSB4 Cond (1)) Cwglie
Sad s gl bl slacuglie ady ol cuslis
J95leS 500555 b 4 o eSOyl Cueglie
(1Y) Gumleg iyl (L FY) dSwlis (L AY)
Sib 5l 0e (L F) ke ol 5 (1) G b
S OVION [P L XS WL ORI | [P RCUNE OV SV s. o
b oaslie (LA G Gulewiy 5 (L AD)

PCR gygmal 1 youly 030255 sl s

Lo e addllae (nl )3 (o) 9590 Slag) Slsl 2 o yuden
1019 L ermA 4 (FR/00) TAR/-Q L strd o5 4
;0 ermC g tetd tetS ermB sla )y g9l 09 (YA/DD)
w4 adlae 9yge Histewgise Lptue) ladige
To g (41OQ) 1o «(AYIOO) IYNAY ((AY/OO) 1) -/
Y Jgaz) 090 (+100)

Disk-diffusion o,labial b, 5| ialesl cpl pll jslate 4
dae Y-V olawi by, cpl ,o .ol eolaiul (Kirby-Bauer 1966)
Sl o5iien Jyo e i o ¥ 5o alls 28 | IS
L sl 508 o 00,5 43680l el ¥ Do a4 g 0 il
5l Caglie cwyp sly ol awslie ad B S <10 Ay
VO pg) elSolals Jols Sge (BT (2d (Sdse
kool €00 U) G s (g (V0 1) (i oo
YA+ pg g TMP Y-/ pg)  JosluSlea 5sS «(V o/ pug)
Ao 28,5 18 oolainl 5,90 (YOI HUE) (e iy 9 SMX
by ogr o0 angs Jwsaie Himedia <8 ,4 ;5 lacSuss
oolaul 890 o lasbil g lgicay ATCC 7644 1i5atcwsizo
) cds 3

PCR 1 b 5| cunglin oy ot bl

ermA, ermB, (slyij (aweid jslaiedy o W PCR i,
oS ol eolaiwl lbaygw o ermC g strA, tetS, tetA
zlpeul sl Roche Co, New York, USA) DNA 1 el
DNA cowS g oS . ol ool baygw (S5 sleime
yogids il ND-1000 NanoDrop 5,k 5l oo 5l
5,56 (NanoDrop Technologies, Wilmington, DE, USA)
slp oad (b layely ojlil g Jlg 285 )13 oy n
Cowlodal V' Jga 0 PCR [ ;558

YO ul (IS pom ,0) JuiSlg bgloes PCR aizes Jol e 4o
VWP b o) e pg/ml cclale U oads gzl pecl DNA Y ul Jols
9 Ve pmol/pL bl U ool ;o «/V pl ¢ s il e O
,9—o (Ampligon Co., Denmark) VX S0 yiuno Y+ pL
<8518 solarl

BioRad ) JSsLasge 5 olSiws IPCR aly, plosl jotaie sy
ool o3 oles JSg5, ¢ (Laboratories, Pittsburgh, PA
O Do an ol 5 il ax 0 0 sles o adgl ygunlygilis s

5 il a0 AF glos joaido ) el jgilis @ ds

BT g Sgs JLal g 4335 5msgisaly yhnd (Sladyges ol s Y Jgor

ool L Lpglie Seser 55
o ¥ 0 s 95 yis]
" 7 AY Joslesley g8
" : & Sl
50 o ¥ o i |
A N q G by
Ad q 5 O or]



http://dx.doi.org/10.29252/iau.29.4.322
https://dor.isc.ac/dor/20.1001.1.10235922.1398.29.4.6.6
http://tmuj.iautmu.ac.ir/article-1-1686-en.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-04-20 ]

[ DOR: 20.1001.1.10235922.1398.29.4.6.6 ]

[ DOI: 10.29252/iau.29.4.322 ]

Pigamwgige by 50 Ceoglio WG & gatd (oDl 3T oBLiils Sy pole aloxo [YYF

Asdllas 590 fatiwsisol i Ay gu o ermC g ermA, ermB, strd, tetS, tetd sl )y gouis ¥ Jgos

Genes
ermA ermB strd tetS tetA ermC
YA 'Y fa V'Y
VAXEA 1Y VAN /. AR 1YVIA I
-
87
—
3G el Jele 1/2a 5 4b, 1/2¢ slaculigpu “ 5

ol i (TY) siiis e siend Slee 7 A0
Sl e @lie 51 (S5l gainn] 3 5D mae sl
L Gl @y (FO5S oaams Glis Solitte Sl
ol ygal o Jaze jo

ol adlllas cpl o (Siser (Sl Canglio lagu, p @b
JoslaSlas 555 a4 7 AY ¢ pnnngi yiwl 4 laalgpl 74N ols
$ly Dledbl ! a8 aitus polie G ol o 47 9
olid @l s ol awl auae Sleys deliyy s
@ J9d BB Clar (onyp 0)50 sladlgnl o5 wimd s
5 (A el wibe @l kS
amo o i s () 45 WILELS ( £O) Cymamlog i
IS ad g |y Lo oyl boSiigns T ol 5l oolil L
S olwlaz b glasdlas o (VA) il Sen g Charpentier
Gloslisy (Sl 4 Caglie istavsise e 4
5 Omlog il mmlsblS (JSeiialg IS rmololir
ol iy oaims s a5 5s,S 5158 |, cymslosty
5y i Aillae o sl oSisn 5T e o (6550
5 Oembesyn)l Glacssy (4 cend cwslis
65500 asdlls j0 09 7 AN g IV S B Cpanlogiy il
LAY LS ramalegSig 5 el 57 & Connd Sl
(YA) o 58

alie 5l oads oz Gladygw oo lis adllas ol s
5o b S a Blas ragh ol 4o adllae 550 alise
r g sbdgpl (uizes s pglie SSsn
PR PRV PRSI T P N o P R P
det slarys owyp i b oS aie wles G JISGLLIS

156 S 5 iz 35l 55l Sy iptanie b
ol ol jeans caw) laore jo leo S sy a5 ol
loaiisS (5)lows &5 Casl oo ] (Lo Jole 655
Ol el anala ule ooy S5 hlew )3 ogat &
A e9Ses 2o Jeloe I glos S b 4 5L
hol pleys il las L jgrmgllin 5 onalegysd
ol b G by oS5 52975 Gt Solow
el el ale olaayeS Ul gl (LS o dw
@ 6L cnl pslie age Gulol VAAA JLo 3 1L (sl s
w4 by ol Ve as las audly o oLl s
S 6 polae gledigw (gilulas e Olallas
bl o b gladiges b g (SThes dlse oy Laome
byted o5 Ll 5 (YEYY) wles,S b)) cilisee
IS s il Glal 5o sy sk a4 Hstewsise
Eoe Bl 5 8L Gl Coeal @ azgl g gl e
Sygre dbis it LG 5o 550 Gl pglie sladygm
T iy ) iy 5 S i e oS e
@ olnl 0 St crl ceslie lap; s g (S
Ceoglie JilBgy asdllan cpl jo (bl em iy ol Cano
Soas iz laasge cunglio slags 58l 5 (Seiser ]

b s n Slge> 9 (Shy> (b ladiges
w0 late ond lur slodyge 5T anlllae ol mlis olul
e a4y wilgh oo At () a5 it 1/2a 4 1/2¢ oligym
hime S llyd o bgalisw cal o,y 5 W Ul
iy Slalllae b iy aslllae ) Connd ol ol il

G ol Ll (TP Y0) oyl lgses



http://dx.doi.org/10.29252/iau.29.4.322
https://dor.isc.ac/dor/20.1001.1.10235922.1398.29.4.6.6
http://tmuj.iautmu.ac.ir/article-1-1686-en.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-04-20 ]

[ DOR: 20.1001.1.10235922.1398.29.4.6.6 ]

[ DOI: 10.29252/iau.29.4.322 ]

YYV ] ol Kod g (olguid e

qAOL&»& )“ fO)LoJZJ.YRO)BQ

Sl Cwglie olml g Sgw (il Ll o s el
metal-" 5,4 L_,’.‘:.ST S tetd 0edh e (SSem
clale pals ceb @,k opl 5l &5 cwl tetracycline/H

(VY 05 2l Sl Jobo U5 50 bS5 (]
yeax 4 axg b ool lis asdlhe opl mls ggeme o
9 0L c\Jef‘ Lglmckiju O ° 1/2a 9 1/2¢ 6[&05;51“';
ol 2 Seig S Cwglie glap) sszs Geizes
Solezs Sbml 5 Sy Sl obml il Ll doayses
5 &5 S Gl (ForS S9zg W8 1) o e
oS 5l Bpas b Wl o (5090 b toglie o5
oolaiul b g il bas e olde slapls 5,61 Jos Jsb o
ST Bras Olie 5 09 Ol adlas () @l

lolis jskieas PCR O g, 5l o)l cayllas strd 4 erm
s o3l i Lol 5 Caglie slass 555
tetA g strd ermB  Cwglis oy ssl> axdllas ol o

OANY ) s
tRNA23SY - A Coumdge jo 1y sl 5L ermB (5 Jyame
O Jles Lzals el anld ol plowl a5 S o alite (60
macrolide-lincosamide-streptogramin = gla 59 ‘_‘;ﬂ
2 Sweglie obml Sl @yb (ol 5l g 9B pgjem; 9 B
S5 jo Strd 5 (YR) D9 50 ©xSL
OVlssS b g0 ar a5 sl lhnl gindgny 5SS 5]
09; u_i) 9 OOL) QAJb ATP L;LDJ}iJjA L: GL?:.u‘ La‘
Bk ool 5l g aS e Jite b SSsn Bl 4 ) wlaus

REFERENCES

1. Srinivasan V, Nam H, Nguyen L, Tamilselvam B, Murinda S, Oliver S. Prevalence of antimicrobial resistance genes
in Listeria monocytogenes isolated from dairy farms. Foodborne Pathog Dis 2005;2:201-11.

2. Kalani BS, Pournajaf A, Sedighi M, Bahador A, Irajian G, Valian F. Genotypic characterization, invasion index and
antimicrobial resistance pattern in Listeria monocytogenes strains isolated from clinical samples. Journal of Acute
Disease 2015;4:141-6.

3. Behrooz SK, Lida L, Ali S, Mehdi M, Rasoul M, Elnaz O, et al. Study of MazEF, sam, and phd-doc putative toxin—
antitoxin systems in Staphylococcus epidermidis. Acta Microbiol Immunol Hung 2018;65:81-91.

4. Lotfollahi L, Nowrouzi J, Irajian G, Masjedian F, Kazemi B, Falahat LEA, et al. Prevalence and antimicrobial
resistance profiles of Listeria monocytogenes in spontaneous abortions in humans. Afri J Microbiol Res 2011;5:1990-3.

5. Graves LM, Helsel LO, Steigerwalt AG, Morey RE, Daneshvar MI, Roof SE, et al. Listeria marthii sp. nov., isolated
from the natural environment, Finger Lakes National Forest. I Int J Syst Evol Microbiol 2010;60:1280-8.

6. Farber J, Peterkin P. Listeria monocytogenes, a food-borne pathogen. Microbiol Rev 1991;55:476-511.

7. Mead PS, Slutsker L, Dietz V, McCaig LF, Bresee JS, Shapiro C, et al. Food-related illness and death in the United
States. Emerg Infect Dis 1999;5:607.

8. Warriner K, Namvar A. What is the hysteria with Listeria? Trends in Food Science and Technology 2009;20:245-54.

9. Bahador A, SADEGHI KB, Valian F, Irajian G, Lotfollahi L. Phenotypic and genotypic characteristics of Listeria
monocytogenes isolated from dairy and meat products. Avicenna J Clin Microb Infec 2015; 2: €26905.

10. Conter M, Paludi D, Zanardi E, Ghidini S, Vergara A, Ianieri A. Characterization of antimicrobial resistance of
foodborne Listeria monocytogenes. Int J Food Microbiol 2009;128:497-500.

11. Chen J, Zhang X, Mei L, Jiang L, Fang W. Prevalence of Listeria in Chinese food products from 13 provinces
between 2000 and 2007 and virulence characterization of Listeria monocytogenes isolates. Foodborne Pathog Dis
2009;6:7-14.

12. Morvan A, Moubareck C, Leclercq A, Hervé-Bazin M, Bremont S, Lecuit M, et al. Antimicrobial resistance of
Listeria monocytogenes strains isolated from humans in France. Antimicrob Agents Chemother 2010;54:2728-31.

13. Yan H, Neogi SB, Mo Z, Guan W, Shen Z, Zhang S, et al. Prevalence and characterization of antimicrobial
resistance of foodborne Listeria monocytogenes isolates in Hebei province of Northern China, 2005-2007. Int J Food
Microbiol 2010;144:310-6.

14. Granier SA, Moubareck C, Colaneri C, Lemire A, Roussel S, Dao T-T, et al. Antimicrobial resistance of Listeria
monocytogenes isolates from food and the environment in France over a 10-year period. Appl Environ Microbiol 2011;
77:2788-90.

15. Sakaridis I, Soultos N, Iossifidou E, Papa A, Ambrosiadis I, Koidis P. Prevalence and antimicrobial resistance of
Listeria monocytogenes isolated in chicken slaughterhouses in Northern Greece. J Food Prot 2011;74:1017-21.


http://dx.doi.org/10.29252/iau.29.4.322
https://dor.isc.ac/dor/20.1001.1.10235922.1398.29.4.6.6
http://tmuj.iautmu.ac.ir/article-1-1686-en.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-04-20 ]

[ DOR: 20.1001.1.10235922.1398.29.4.6.6 ]

[ DOI: 10.29252/iau.29.4.322 ]

Pigamwgige by 10 Cuoglio LT & gaid oMl S131 olLlily (S 3y pole alxo [YYA

16. Jamali H, Radmehr B, Meloni D. Prevalence of Listeria monocytogenes in poultry marketed in Iran:
characterization and antimicrobial resistance of the isolates. Listeria monocytogenes: Incidence, growth behavior and
control. 2015:105-16.

17. McEwen SA, Fedorka-Cray PJ. Antimicrobial use and resistance in animals. Clin Infect Dis 2002;34:593-S106.
18. Charpentier E, Courvalin P. Antibiotic resistance in listeria spp. Antimicrob Agents Chemother 1999;43:2103-8.

19. Lungu B, O'Bryan CA, Muthaiyan A, Milillo SR, Johnson MG, Crandall PG, et al. Listeria monocytogenes:
antibiotic resistance in food production. Foodborne Pathog Dis 2011;8:569-78.

20. Poyart-Salmeron C, Carlier C, Trieu-Cuot P, Courvalin P, Courtieu A. Transferable plasmid-mediated antibiotic
resistance in Listeria monocytogenes. Lancet 1990;335:1422-6.

21. Facinelli B, Roberts M, Giovanetti E, Casolari C, Fabio U, Varaldo P. Genetic basis of tetracycline resistance in
food-borne isolates of Listeria innocua. Appl Environ Microbiol 1993;59:614-6.

22. Hadorn K, Héchler H, Schaffner A, Kayser F. Genetic characterization of plasmid-encoded multiple antibiotic
resistance in a strain of Listeria monocytogenes causing endocarditis. Eur J Clin Microbiol Infect Dis 1993;12:928-37.

23. Abuin CF, Fernandez EQ, Sampayo CF, Otero JR, Rodriguez LD, Saez AC. Susceptibilities of Listeria species
isolated from food to nine antimicrobial agents. Antimicrob Agents Chemother 1994;38:1655-7.

24. Charpentier E, Gerbaud G, Jacquet C, Rocourt J, Courvalin P. Incidence of antibiotic resistance in Listeria species. J
Infect Dis 1995;172:277-81.

25. Zhang Y, Yeh E, Hall G, Cripe J, Bhagwat AA, Meng J. Characterization of Listeria monocytogenes isolated from
retail foods. Int J Food Microbiol 2007;113:47-53.

26. Yu T, Jiang X. Prevalence and characterization of Listeria monocytogenes isolated from retail food in Henan,
China. Food Control 2014;37:228-31.

27. Fugett EB, Schoonmaker-Bopp D, Dumas NB, Corby J, Wiedmann M. Pulsed-field gel electrophoresis (PFGE)
analysis of temporally matched Listeria monocytogenes isolates from human clinical cases, foods, ruminant farms, and

urban and natural environments reveals source-associated as well as widely distributed PFGE types. J Clin Microbiol
2007;45865-73.

28. Walsh D, Duffy G, Sheridan J, Blair I, McDowell D. Antibiotic resistance among Listeria, including Listeria
onocytogenes, in retail foods. J Appl Microbiol 2001;90:517-22.

29. Zhang Y. Antimicrobial resistance of Listeria monocytogenes and Enterococcus faecium from food and animal
sources [PhD Dissertation]. Maryland: University of Maryland; 2005.

30. Yamaguchi A, Someya Y, Sawai T. Metal-tetracycline/H+ antiporter of Escherichia coli encoded by transposon
Tn10. The role of a conserved sequence motif, GXXXXRXGRR, in a putative cytoplasmic loop between helices 2 and
3. J Biol Chem 1992;267:19155-62.

31.Ginn SL, Brown MH, Skurray RA. Membrane topology of the metal-tetracycline/H+ antiporter TetA (K) from
Staphylococcus aureus. J Bacteriol 1997;179:3786-9.


http://dx.doi.org/10.29252/iau.29.4.322
https://dor.isc.ac/dor/20.1001.1.10235922.1398.29.4.6.6
http://tmuj.iautmu.ac.ir/article-1-1686-en.html
http://www.tcpdf.org

