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ABSTRACT

Background and Aim: Infections of antibiotic-resistant bacteria make their treatment
difficult and sometimes impossible. So, scientists are looking for new solutions to fight these
bacteria. Phage therapy can replace antibiotic therapy, especially in multidrug-resistant
bacteria. Therefore, we aimed to isolate bacteriophage that is effective against common gram-
negative bacteria.

Materials and Methods: In this experimental study, 250 ml of hospital and municipal
wastewater samples were gathered. The samples were centrifuged at 4000 rpm for 10
minutes, the supernatants were filtered through a 0.22 pm filter. To phage enrichment, 50 ml
of filtered water twice the volume of nutrient broth and host bacteria were incubated at 37 C
for 24 hours in a shaker incubator. The double-layer agar method was used to see
bacteriophage plaque. Transmission electron microscopy was used to investigate the
characteristics of the isolated bacteriophage.

Results: Lytic bacteriophage effective to Shigella sonei was found by testing on municipal
wastewater. Electron microscopy showed that the bacteriophage belonged to the family
Microviridae. However, bacteriophage against other Gram-negative bacteria was not found in
the test on hospital wastewater samples.

Conclusion: The found bacteriophage had a specific lytic effect against Shigella sonei, this
bacteriophage could be used for the study of phage therapy for Shigella infection with
antibiotic resistance.

Keywords: Bacteriophage, Antibacterial Effect, Multidrug Resistant Bacteria, Shigella,
Phage Therapy

Received: May 10, 2021 Accepted: Oct 31, 2021

How to cite the article: Serveh Molai, Mazaher Khodabandehloo, Himen Salimizand. Isolation of
acteriophage Effective against Shigella sonnei in Hospital and Municipal Wastewaters.SJKU 2023:27(1):126-
134,

Copyright © 2018 the Author (s). Published by Kurdistan University of Medical Sciences. This is an open access
article distributed under the terms of the Creative Commons Attribution-Non Commercial License 4.0
(CCBYNC), where it is permissible to download, share, remix, transform, and buildup the work provided it is
properly cited. The work cannot be used commercially without permission from the journal


http://dx.doi.org/10.61186/sjku.28.1.126
http://sjku.muk.ac.ir/article-1-6738-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-24 ]

[ DOI: 10.61186/5ku.28.1.126 ]

1PG—1WIC/11Ce P Culngaas)) (333)0)8 / Cailas § Cunyy 8)93 / 9Lw)S ¢ Sibjy eole alSiily alc alas

S289 § Sl slow SLONSB 43 (igw HEd 1 Jgo 092 551 3l

23 oon cyoud 97T Jouislus s ¢ S 09 g

VAL LS SISOl i Ol ST (S oo oKl ¢ g gmils it a5aS” ¢l s Son 25 90T 05,5 ¢ Kby oalidios Sio i)l bt )57
N X AL

mazaher- 1S5 s S oy Ol ) i bims S (SCiy sl o815 (Dl n i 0dStin sy i85 Dadond S o ¢ Sy (ol s 25 SLESls .Y
Ceerm YA B0) ST UST G VASYRRERSYO-AYSS - ik kh@muk.ac.ir

2S5 S g Ol it Ol S (S g le oS (Dt 5 0l 55 ¢ oS sm 5 Sk ol Slihind S pn ¢ Kb ol s 5 5L ¥
Cerem YA 00) ST UST G VASYYRRESFA-AYSS : ik imazaher-kh@muk.ac.ir

mazaher- 1855 ;SU oy 01l i Ol S (S ppde il ¢ (St 0dSsls ¢ onlitins ;o 25 90T 03,5 ¢ (Kb glih s o kil F
G Y M B0 ) SIS G VASYESEFSFO-AYSS - b kh@muk.ac.ir

Ol i (Ol ST (S e o815 (D 5 0dSin 53 AT 5 NS Sliiond S 0 ¢ oulitios Sio (58T 03 8 (S (ol s STl Sbskd .0
Ceremnn YSYO\YCARAY Sl s chsalimizand @gmail.com

g Olie sl 33l o e i (ALE 5 51503 15 LaOT Oleys (2555 g ST 4 pslie sla (s STL (slacs yie 1BUD 9 4
Olays 53 055 40 S g 5T 02 R Al o (Sas 5L s Lacs ASTL ol ool (sl 030 (sl sy o3l Jli
gl it oS Sl ST s Sl ST glalis 5 (g3leldar Lo o (ol s 3L 51 Ao 4 sl slags STl
s il (6 8 4 s (6 S 5 Sl loy OB 51 ) (e YO+ AL T anlllas ol 55 99 9 Slge
e X o2l ey o VY A L 0T 55 mle 5 Lol §pndy 5l aidn Ve e Fre 50 L OMSL (slass sl
Ay s 4 3TV 3 0L S s D Sy sl 93 e L 0ki A DT 2 (01 S STl a8 o)
S 55 s ) s eslizal &Y 55 SET 51565 STL S 0w (gl s il s Kb 5L STl s Cele YF Sl
b oslinal (655 99 A @ Sns Sn ookl e 56 ST

DL i S S Som b Iy 5 M (ST ke 6 565 STl 6 DS (655 taleST plonil L sl
ade 5L g L Sl sles OB Glads sed 65y SilasT 53 (g Sl 0els s S 03l 5l 5l 5o g 2SL sl 4S5l
sty Koo it p 8 sl ST

o3 3L aadllas 53 15 585 SSTL ol o)l (e ASE ke polanst St 1 ods Z3L 5By ST 1S 4R
TS 4 &S5 e ST w0 sl DTS (ST S pie ale

Slers JB S pls i o pslie Glas S e gl ST s S Gl STL gl Saely

VAl VB VY g e Dol VE e /Y/Y s talie g


http://dx.doi.org/10.61186/sjku.28.1.126
http://sjku.muk.ac.ir/article-1-6738-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-24 ]

[ DOI: 10.61186/5ku.28.1.126 ]

LHBg)350 (s)lw aa  1PA

53 palie Lo S Sler §acd 4 pls St 5 (S5
Jlw 53.(F) Cul 05,5 ¢SS (MDR) 4505 wis il 5
ool (CDC) lagsslay 3l (5, K8y 5 2S5 0 Y0¥
33 el o3l &S5 go 5Tl 0195 53 Oluil 8758
3 sd (WHO) Sl cslig lojlw oY+ VY JLa
Db e S ST (558 5L oS sl ol ge
()35 el il Sl Ol d S gl S,
b L LS Y by eS80 5T sl ST
Sla oo Yr e S Eus J e (ESBL) o3 2.8
2 dle ;58 Ve 5 ablag Glaldl e 4 4l
O Glaas 5 5550 53 Al 48 8 51,500,055
350 (23 Seeds S ls 2l 53 T Caglie O e
St Syl (T ALY ) s i Jla Y b
e 9SS Cslin [l ot ol 5L 215
Y0 Lagssben J,55 5 6,8ty 55 0 53 (NARMS)
Il 3 codmza SV 53 48 505 5158 YoV Ll g5
GeCaglie oo 4 glyls ol 1 Kt 511444
TNF pmtlaS ol g s 5 /0 /Y (0 5uSb e N S
OOV 5 o st sl 0 TOF/F (sl S UL
Ol o) sl ladln 53 s g ol IS Ll 5
JAAZAIR(SP SN VT3 )/A P/, S L
TOV (el S IB) LAY paslS o g )
b ol al (ALl ) TAY 5 (e bo 520 j2l)
()
slad ¢S gn 5T 4 pslie slalsie (ol oo
Q.\_&Lgf_m{a)j:dg;w\@ﬁ.tev.@.adwjést,dﬂ
Sl Olays Cudd g0 Jlazl 5 il 530 1) Ol jlaws 55
Sl S SLass sl by (aiS ol by das e
2545 Ol AalST 5 LacSy 5o 5T O e 2alS
5ol Rl Oleys Jsb bl (555 50 o5l slaasli-

0 S lpoal 4y Bl 211 Oleys o go Ol

4o
s> gl Sisie o o ege 51 K (Shigella) 5K
ool se Ol @ i LS ol OLil 18 oSt
L LMKt i g oo el 10 5 OT 31 56 615l
Jrize ;Sos s a6, 5les T flws Ly oS 55
23588 5l ol S Do ol ol s e
ods 1S e Ol (sla) 5387 55 JLd 15 0ISTs S
SVLwots 5158 3505 31 (ol el ol b
o Sl 558 55 el QLSS 5 O pls 3 5585

() )Y )s5d e 0dis 5
O shen A r_fcw; AVl aS Cal ol Sle 2,57
a5 Ve 5 G dlgul ol
L i oled) (Glas—g ghide JUasl ot 5 256 55 L)
S S8 555 5 (ST 503,07 Glalde O pume b Olslas
Olger sl o 53 gt b g S Yl S

W)l ods i) 8
05 slagSL (Shigella spp.) S8 slaas £
So S Ser 35 s S sl 5 5 i e

S. 5 S. boydii S. flexneri «dysenteriae

L i 55 (6l K 0 oz |SCis SONNE
) ol G gl 0 5 Gt S8 a8 5L
33 0bgm ol o 3> s O sekon 33T 5 S on sl
BYYTITSYS-Luy PP WY Jy PR WYY KW+ PR W
o e MK K b Sl g 5
S 5 amil ana 5 sl 528 s K Aol bele Ol e
sl 1S a5 o 3 gla 538 5 seb s 1S
Db KJ&uu,?‘ufdu.x_;?ﬁ.@\
odd pslie s o5 Seads glas)ls ol p )3 lodil b
55 0 0l5n s S5l 50 28 (s el b
Sy S gl g, 8L 0T Sl (8L

BE d§_:s}:;v_:,T)\ O)J:_mf osla ! (Y .,\ )C_..n\ 6))}";

1P Cuiligaan)l (33)0)8 /7 Cailan § Cuny 2)9 / OlTws)S 5y eole Gl (alc alas


http://dx.doi.org/10.61186/sjku.28.1.126
http://sjku.muk.ac.ir/article-1-6738-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-24 ]

[ DOI: 10.61186/5ku.28.1.126 ]

1P9 olaslsd yalhhs

T e T GOk slen Cols Sy
Ly odd 3l sle o p3-Ye 2 5805 peor

s Frrr 5oL OBl sladseit Sy STL (g lulus
AL () b e A8 Sk Sl i3V Sk
MCE Gridded ) a5 S +/YY ke (ol,ls oLié
ks OT s s s ey L (Membrane Filter
5 g Jominy 3 el 5Lal ,SIB ) 55 1 o
35 58 (sl b Lol JLST @ 5a5 S5 (55 4nin
et 2 T 51 23 Jeo+ (Phage Enrichment)
O lils Dl oy 55 LiS Lama Il 93 e L
b bpdse bl ety 3MGSOs Y e s
(0.5 ) )i o5 o bale Ly 6 STL 1l (bt ) e
¥V LSSl s el YF 5 i sy 53l MCFarland
Yot s ool 4SO VS 55 b Ll Sl o g a5
5L 53 5025l okiisl bgkina a0 5 IS 25 S
Lacs AL 03 o 51 81 4 V0 Sle s s S0
AE53N0 Do a Voror 593 3 bgkue e S 23108
~/\°a;\_;us\,uj_ﬂ:;poTw”c_t_ﬁ,;ﬁ;u
NLE il O gl b 1209 S

sy odkd I 5L ST (K551 ¥ s ST oSS
¥ JLET g, Lyl i S o ST
sl s o s s (double-layer agar)
oleiTaddes 53 0s, 8 s Jl e 25 0k 2l
Sgad 2y S Ve s, Sy o 5 2y Sadn
Voo gl ad 31 e s 03558 Jol ad a0t ibd
S pads St ot Sless a2y S
LY 2 5 A pladl Sl g o ST 6 5 LS p s
RN P R PR P WA EENAR S FEPUR
53 L, /0 5 ltilenl cble U o sSTU 1y S
35 Ve AV CaCly 1)y Sa¥e s ol i) al>
o (G SL g S ST Oy 4 <SS (61 2) 2
Cs 8 A /O G s LS L d Sl 1S 5
A osg sl d g s a (ol o 53 BTty V) LET

(Gl ) Loy ST Sl atby o
S dmn gL SL gl s s LSl SO0 As
3sors eyl s 05 Ol S b Jiles
a8 5 5T 0 o Lo STL ol L Caalis
S sy e ol S Sy SL ESSle (S
s Bl K 0 S 09k a3 ST
) 0L son e (S sy S 0325 4 5 slags L
O ¥ Vsl oo

Ul ornb sLajly SL (6,8 LS a0 Slays 5L
S I OT ses S a1 Cisie Jo yo 1, las STL
o5l Ll Sl (6,8 K 55 sl iy
ol widige (a3l g STL 5 IS L osls b 1S
o35 sla 551l 5o STbo g oS Gla S 5
Seslaul ) s 53 (55—l Gl a5y A
Flros e dalT &) sy 5 by ST
du;deU)bv\;?qr}Gx Sl e
S 5T 0leys JoSa b o Klr bl 5 o Sleys 36
o e Sl slaadlj 5 OIS (P)asy
5 5 aiad slaay o cpl oo it WSl s ST
V) 1S5 g ST 51 5 01550 s 365 ST,
2555 (S s ST Cmnslie 153l e a5 L
Lo iU La0T oSl 13U 5 i s 53 Sl g ST
M 055 ¢S 565 S Lol 5 (Sluldr b ot
3 sl OBB s 2 p—f slag,SL Ky

o

by 9y 9 g0

Ol slay sl S Sl ) (La YO 10T a5
(5 5 B S (i) i b (55T
225 L;)ﬂ@q- s NSl imman

3l (e MK (S 1 gL ST (lmas s
(s Wisalle) s S 5 (ATTC: 25931)
(bt L liges s o Loy ST gt
dCU la ity 51 48 (50w MK 5 (5 Sl SRS

11Se P Cuilngaas)l 333)0)8 / Gl § Gy 89y / olEws)S Sy eole slEikils (alc alas


http://dx.doi.org/10.61186/sjku.28.1.126
http://sjku.muk.ac.ir/article-1-6738-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-24 ]

[ DOI: 10.61186/5)ku.28.1.126 ]

=89350 (sibw Ian  1Wo

oA 5L S 51 e Vi s S Sy S
(s ™) F e s SIS sl 5 Sa ¥ Lot
0 15 EST L 5 g s ol 0315 gy 4B Y e
Gl 5, il ¥ Do o PH 4.3 LY Sl Ll s
o5 3 AN Sy S Ly s o e
(EM208S, PHILIPS, 100KV,
At s Ss 5w, NETHPLAND)

(O, S by LT sl b oK o 3T)

sl
Ml (clads gas 65 56 SU (g gmtnar LiolT o
M2 S by o ) 5L ST S, (6,60
OielasT hao Ledd s SLag sSTh b o 5
_bCJ))Cﬁl%J:auev\isL;L&éfﬁi.Mﬁlééfﬁi
) A a0l o S g iSTL S oled 5 ket (Ve
et (5 () o )li 3 o) (Y41 'PFU/ML

s 03 S lames Sl jlay ONSL 69, b ST

RGN

CiS e syl Gla s 6 4 055 bglsee Sl ey
V0 sla i (5,0 53 Lo )3 V/0) BT e 5 g el
VP e 4o 5,8 sl amps YV s g Jize (6 e Slo
Single ) G e ity 1 e ki 4SSl sl
s s @S ) s jl Ol ¢SS L (Plaque
o4 30 SL B oles 3 Eoled 5 &S (tlesT
(V) o bt Jss 5 L s (plaque assay) esse bt
10°) e dr o alls 35S pLos
s s el Ol s e 55 oL SL s (CFU/ML
Ve e Lls S a3 PV 5L STl s el YF
Al YO S dan P 595 53 bl ew A b gl
SSaSTL s S VY LB L s mle 5 sk Sl
S0 g5t SO LT s 2SN oy
Al S b aw Lalls

OT y3 a8 5, :(PFUMML) 5L 5 sSL sl ) Jse p

S 3l X Vo X el o Ik 5l gs STl

U (6 55L 0529 B9 b (1o 0 S5 1) 0 osled Cudy 33 ST . Hgw ud 0329 By Tl SBETN 1) g

35U S ol aS das e OLis La (S g cpl ol
2 a5) ol (Microviridae ) o. . 55 ,Koe 051 L

Y

I3

Cad

o328 A o Sns S bodd Jalls Sby ST )
w‘oMTw)Qﬁ)L@Q@jb.MdﬂaﬁﬁM

p3 030 5 ol a0 line S5 (gl &S Sy ST

11Se P Cuilagaas)l 333)0)8 / Gl § Gy 8)9s / 9lEws)S (Sibjy eole slGikils (alc alas


http://dx.doi.org/10.61186/sjku.28.1.126
http://sjku.muk.ac.ir/article-1-6738-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-24 ]

[ DOI: 10.61186/5)ku.28.1.126 ]

10 o osislsd yalbs

Cwd 4 (TEM) (sr9e 559 5801 2959 5w b 457 (5 p 9l yoError! No text of specified style in document. ¥ y g
o3 PO 9 D gl 9 rlio U (8110 3Bg i CoBiA polai 55 .09 0 0d 3By 3L £o5 & lgid Aol
GL ALY HL Ho 1ilg b W paal 38 .ol (Microviridae) w99 »Co 031l 31 5B g w7l oS OLis 457 Kigls o0
Niga 0 0N

STYU IR PRE- S S-H] o RERC PO VY C R P
o3l st 5 93 534S Wyl s g sl gl ol 13468 Y)Y
RO S b e Sl @ 8 )15 e 8
S S0l et (T el ls oSad S a5 onl gl

(V-1 (temperate) Jues S 4 o boT
Lo T Ole s 855 5 5T 4 pslie (slacs STb (sl sis
Lo sie il o Sen b ALS 5 1,5 21,
03 SV sk el ol oS5 s (T 4 pslie slas ST
sz by 5 &Sy an sl amer e Ol slay
SN S5 g 5T Ceaglie 51 e (81 g 2,150
3=l Olgr 53 s Cdlig IS s
o pslis gl SLL e ke sl O Kiagsy o sl
Sestawl (Vo )o—ul glaya3l aslesls slginy o405

Ll 5 o ol Dol sladl ST 5T O e LSl s ST,

&

S
Gt Bl (g5 o laT plamil L aalllas o0l s
A iy T S by by e Sad s ST
I35 STl ol a8 sl 0L (g ST o SSn s Se
il T .ot (Microviridae) ous 55 Koo o5 il
Stolon S lads o 55 5L 5 S (6 gt
O35 Ogldme Jdsan Wl S Cte (Glaes
IS (Al (6 S 5 Sl 3 Ol s (slags STL

AL Eagh ol s 4,
5 Ok 0Nt 3B g ST ol g9 K 03l 5 5
WL YO s U il glas, <SG DNA Glyls 5
3G F Glacss o sl ®e Op s s o5l
Jsb) Gosms plu VY chylssylsH oy, 5l ases VY

LaOT Sl IS 2 48" ol (e B WA 5,8 5 e 5L VY

11Se P Cuilngaas)l 033)0)8 / Gl § Gy 8)9s / 9lEws)S (Sibjy eole slEikils (alc alas


http://dx.doi.org/10.61186/sjku.28.1.126
http://sjku.muk.ac.ir/article-1-6738-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-24 ]

[ DOI: 10.61186/5ku.28.1.126 ]

<) (B32)350 (s)lw an | WP

5L 5 0l p g wleos| gl as ISTABT8 b o5 sls oli
(Podoviridae) ou_ 5534 o5l L5 4 ISTAB39
AOP)Lsls s gdome Sl Cab 3B s g by s

53 Ml 1 5Ly STL (iluldr Coda LYY Jle s
03| s ol 15 S i 03,57 03 JT Ul 8 UL
e plzsil ol aalllas u b wbls |y el STy 8T
STy 5 i ipadlon ¢ A 12,31 055 Slas ST
A5 G i o) &5 Sl (IS
L3 5 List sl olisasdsn 5 pocbloe s s
Lt 305,503 53T Ul 5 L ol (slalp 5STL
il |,fﬁ,fd@~xﬂuﬁugzﬁ <SSy 5l o AT
SIS gt o o] S5 il l dn S\ 5 s
s 3 okl et T s S s
OF)aS os 3T 1y [ s0 5 1

& 5Ly SU ilalr Coda b st YOIV Jlo s
NI U W Glaps 3l odd I MDR slas sSU
P als o5 S L STh laas sod dd pla]
538 (6T (St o 550X 5 Joe ) o5
N L e Sl (S 35T ol Cs
GLads god 31 St a3y STL isls planil S5 5 5T
a0 5a)sT oz a4 455 SET rg5 L s ,es BB
Lis=t s fl Gps 32 pmes 3 dd gy HemandS™ o A L2 3/
55y S IS a5 S ST eSSy
V)35 sl LOT

5l Bua LY N0 Jla 5o 0L 5 b
L Sl NS s )3 Sl g ST 5o luls
u;&i.murw&u,i@uﬁjuﬁ OT 5,8 5
SHE. coli SBSWF27) olgisl o g AL 2]
93 oen b gLl (g s SL Sl i
ilwlt Y 53 58T gy L sy pedyl 5150, ST,
Ay ol 93 5 ook e Sedl Sl I SE L S
sE. coliPTCC1399 laws 8 (o5, 1 eSad Sl g
sl slap il o en s E. COlI SBSWF27

(V0) il

ok s s (RII eb slaeSy s 5T s I
LS 5 g 5T 4 pgLie slacssie 55 05l
AY)das

L (Myoviridae) o . sulo 56 S candllan S5 s
Sl a8 db e gy 0 S 53 (Jame ST 5IPSS-1 b
FIUT s e (Fpw M (5o g 5 (52K S
i 053 PSS-1 S sls lis (gl ade e S s
S o5 (BUISt SIZe) JLouist o510l 5 (aiss Y0) oL S
PSS-1 45 sl OLis e g5 56T 5,05 (97 PFU/cell)
3l G amie 53,137 Y00F G+C 5 5L ci> 19FA44
(35 T4 sy S

Gl (g YA I 53 0L S 5 pal
dphal Sl pos 51 MK (sladisS 035 (slajlb s ST
iy L;uwf;.,_) A S esla il OBl 4l
S STL s Lol LadT o555 5T 5 Lajl s S0
VB_Ss0S- L L (Siphoviridae) et . s si
s Bl 0l ) s g b S sb 51 ISF002
313 0L (S KL 5 e MELE 4 2150 5
YU b 5 Calisea sla pH 45 VB_Ss0S-1SF002
Sl 3101 (aids 10) ols o7 azig 093 .35 il
L oS oo I s @ vsPFU/cell) 5,5
sl oYU (Multiplicity of Infection) MOI
L7 fo/ov GC L 5L i 0+ 05F (ASDNA) 0T 055
ol U S as il o ys 5035 HUT an y
Mz s § a3 TL i 5l s a0

Gilwlde Cada L YoV Jlw s 00K 5 A glons
s> e s pslie Sl L TAs sl ST
Lo 35 0T . sls plail (glalllas Olgasl ;5 (MDR)
T O sl 0lS ks Gleleny S
Bl G 25 Saes Sl ) le s ST 5 08
s Sen /R0 gLie ald Slestin el Ly 15 0T ()
..\_%t_,.u'uﬁv,;)t_ﬁu;”p;u&uu,.u;;,:g.s
Sl ey Sl T gl oS ad L5 gs
A Sy S i IS 5 M Sl sla

1ISa P Cuilagass)l (333)0)8 / Gl § Gy 89y / olEws)S Sy eole slEikils (alc alas


http://dx.doi.org/10.61186/sjku.28.1.126
http://sjku.muk.ac.ir/article-1-6738-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-24 ]

[ DOI: 10.61186/5ku.28.1.126 ]

1R glsislss yalbs

1 Lasl 4™ Coul ods (8 amei ool (gla i st s
S Lot 8 LSS Slayn 3 (sl Ol e
CLads gos (69, 4idS Slalllae dslan I, Sy ST
(S .v_pb (:l_>u| S 5 Sl oy 5
PH 5 Les 0 6100 0L o aals dsle sla S 35
ol o 5y 1Sl Glays Bl g g5 LT i) s e
L bajby mSL gilaliar 5 5d o slgiiy -fﬁﬁ ol
SLas S L i pie Olays sl o Sl Oleys Lot
Wby Gl S5 s cpman b aolsl 6 g ST 4 pslis
o ot I slalg STU Sleys Sl e LT

.S

S 5 doms
348 oS Iy (65U ST el 5 e il ) 53
4 L8 5L ST s oy s a0l sl
SL s S ol Gl a3 (e AR ol
MKt 6 S Cyie Slays 5L aallan g o Ll 55 oo

g oslizal (S s 5T Cuslie gl yls

EILSELE R o)

o8 iils (59l Dlidss o slas 5l adlie 08w &
O e 5 (g aa g bl ks ST (S el
il oSl cJarmee Sy Ui o8 iulejT
G305 5 S O sl A ot Sl eolin ] L
a8 sl DL L ol 4l ol S
O 4aS 53 48 03 5 (Mo 03 s (i s S
IR.MUK.REC.1397/260 :ous; oles 4 oisls
el ooy e 4

Sl s Oliws S Sy pshe o3l 51 gy ars s
LS a sl sy 5 3050 05k 53 dlis OB Ay 5wl 0k

93 51 ey Bda LYY Jla 55 0L 5 el
vB_Ss0S-,vB_SfIS-ISFO01 515, ST,
SIS 5 e MKt 6 53 55, ISFO02
sols 5 (ESBL) o3 28 Cabo L LS Yy oS 5
Slads gas Al CL,U‘ 25 9l L Csglas
3 AT 5 Stsley 55 e o 15 b ST
340 ASES O 5o ¢ o) Olginl) Cakiiea (slacslenl
02LaT 5Lo g ST 51 La0T 05 87 (5587 poar (ol 1
Y 53 8T sy L1y Sl STl 25 5 53 S eslizal
LS 5 plicishe b s sl e
o S glie (5115 (S S 5 2 S
s oL, (Spot test) (glakais cos S5, L osls
MK gLt g SUINYIN 5 /¥9/% S 315 OLES ames
sVB_SFIS-ISFOOL aivvsy a5 5 4y 2p
()4 ;3 vB_SsoS-ISF002

3y S 55 51y o U i Y0YA Jl o
plasl ol g plin Lo LT o 03501 Ssn 555
SAMPC 5 OXA-23 slasy s s i ol 55 s
O35 o8l Oliwn o 31 Loy ST gzt o T4y 5w AY
A BB 1 56 g ST g llder sl A )T e
QTw))thwléjﬁJﬁbj\m..Lbo:l.i;d\mj)}
o 538 O gl 2l a6 1YY (K o AL,
54 5 ,L8T oy 3l 5lse SU oL wlis ol
3o S 9 s S eslin ol (g iKY Sy S
<Ltz VB_AbaM_3090 ,vB_AbaM_3054
oy S JalasT i din g ol g ps 03] gl 51 a8 Ll
59053 J,58 05,8 53 s plasl (50 03,5 33535
3 Ay b Lo e 5 e i (555 S phe S
S0 SUL S G S omy Sl 33 GilsTes 8

AL ok 5oy Can U la 3 ge a5 Ll Olays

&b

1.Shahin K, Bouzari M, Wang R. Isolation, characterization and genomic analysis of a novel lytic
bacteriophage vB_SsoS-ISF002 infecting Shigella sonnei and Shigella flexneri. J Med Microbiol.

2018:67(3):376-86.

11Se P Cuilngaas)l 333)0)8 / Gl § Gy 89y / olEws)S Sy eole slEikils (alc alas


http://dx.doi.org/10.61186/sjku.28.1.126
http://sjku.muk.ac.ir/article-1-6738-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-24 ]

[ DOI: 10.61186/5ku.28.1.126 ]

LHBg)I50 (sHlw laa  |WIE

2.Jun JW, Giri SS, Kim HJ, Yun SK, Chi C, Chai JY, et al. Bacteriophage application to control the
contaminated water with Shigella. Sci Rep. 2016;6:22636.

3.Shahin K, Bouzari M, Komijani M, Wang R. A New Phage Cocktail Against Multidrug, ESBL-
Producer Isolates of Shigellasonneiand Shigellaflexneri with Highly Efficient Bacteriolytic Activity.
Microb Drug Resist. 2020;26(7):831-41.

4.Schooley RT, Biswas B, Gill JJ, Hernandez-Morales A, Lancaster J, Lessor L, et al. Development
and Use of Personalized Bacteriophage-Based Therapeutic Cocktails To Treat a Patient with a
Disseminated Resistant Acinetobacter baumannii Infection. Antimicrob Agents Chemother.
2017;61(10).

5.Shende RK, Hirpurkar SD, Sannat C, Rawat N, Pandey V. Isolation and characterization of
bacteriophages with lytic activity against common bacterial pathogens. Vet World. 2017;10(8):973-8.
6.Lin DM, Koskella B, Lin HC. Phage therapy: An alternative to antibiotics in the age of multi-drug
resistance. World J Gastrointest Pharmacol Ther. 2017;8(3):162-73.

7.Pallavali RR, Degati VL, Lomada D, Reddy MC, Durbaka VRP. Isolation and in vitro evaluation of
bacteriophages against MDR-bacterial isolates from septic wound infections. PL0oS One.
2017;12(7):e0179245.

8.Clokie MR, Kropinski AM, Lavigne R. Bacteriophages, Methods and Protocols, Volume 1:
Isolation, Characterization, and Interactions: Springer; 2009.

9.Krupovic M, Forterre P. Microviridae goes temperate: microvirus-related proviruses reside in the
genomes of Bacteroidetes. PLoS One. 2011;6(5):19893.

10.Ghosh S, Persad E, Shiue TY, Lam C, Islam A, Mascibroda LG, et al. Explorative Study on
Isolation and Characterization of a Microviridae G4 Bacteriophage, EMCL318, against Multi-Drug-
resistant Escherichia coli 15-318. Antibiotics (Basel). 2018;7(4).

11.Wang H, Ling Y, Shan T, Yang S, Xu H, Deng X, et al. Gut virome of mammals and birds reveals
high genetic diversity of the family Microviridae. Virus Evol. 2019;5(1):vez013.

12.Chan BK, Sistrom M, Wertz JE, Kortright KE, Narayan D, Turner PE. Phage selection restores
antibiotic sensitivity in MDR Pseudomonas aeruginosa. Sci Rep. 2016;6:26717.

13.Ghajavand H, Esfahani BN, Havaei A, Fazeli H, Jafari R, Moghim S. Isolation of bacteriophages
against multidrug resistant Acinetobacter baumannii. Res Pharm Sci. 2017;12(5):373-80.
14.Gautam B, Aryal L, Adhikari S, Rana M, Rajbhanshi A, Ghale S, et al. Isolation of bacteriophage
from Guheswori sewage treatment plant capable of infecting pathogens. Research in pharmacy and
health sciences. 2018;4(2):465-70.

15.Beheshti Maal K, Soleimani Delfan A, Salmanizadeh S. Isolation and Identification of Two Novel
Escherichia coli Bacteriophages and Their Application in Wastewater Treatment and Coliform's
Phage Therapy. Jundishapur J Microbiol. 2015;8(3):e14945.

16.Leshkasheli L, Kutateladze M, Balarjishvili N, Bolkvadze D, Save J, Oechslin F, et al. Efficacy of
newly isolated and highly potent bacteriophages in a mouse model of extensively drug-resistant
Acinetobacter baumannii bacteraemia. J Glob Antimicrob Resist. 2019;19:255-61.

1ISa P Cuilagass)l (333)0)8 / Gl § Gy 89y / olEws)S Sy eole slEikils (alc alas


http://dx.doi.org/10.61186/sjku.28.1.126
http://sjku.muk.ac.ir/article-1-6738-fa.html
http://www.tcpdf.org

