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Abstract

Background and purpose: Helicobacter pylori is a Gram-negative, microaerophilic, and spiral-
shaped bacterium recognized as a major causative agent of gastrointestinal diseases such as chronic
gastritis, peptic ulcers, and gastric cancer. The high prevalence of this infection, particularly in
developing countries, combined with the increasing antibiotic resistance of the bacterium, has
significantly reduced the effectiveness of current treatment protocols. In this regard, bacteriophages,
viruses that specifically target bacteria, have emerged as a promising, targeted, and safe alternative for the
treatment of resistant infections. Accordingly, this study was designed to isolate and characterize a lytic
bacteriophage with efficacy against H. pylori.

Materials and methods: In this experimental study, a wastewater sample was collected from Bou
Ali Sina Hospital (Mazandaran Province, Iran). Following phage isolation, the bacteriophage was
identified, and its lytic activity was evaluated using the spot test method. Phage titer was determined by
the double-layer agar (DLA) assay. The morphology of the phage was observed and classified using
transmission electron microscopy (TEM). In addition, phage stability was assessed under various
temperature conditions (4 C, 25 C, 37°C, and 55 C) and pH ranges (3-9).

Results: A phage belonging to the Podoviridae family was isolated, with a titer of 106 PFU/mL.
The phage structure included an icosahedral head and a short, non-contractile tail. The spot test confirmed
strong lytic activity. The phage exhibited the highest stability and lytic activity at 37 C and pH 5.

Conclusion: Given its effective lytic activity and favorable stability under physiological conditions, the
isolated phage demonstrates significant potential for development as a phage therapy agent targeting H. pylori
infections. This approach could serve as a promising strategy for combating antibiotic resistance in the future.

Keywords: antibiotic, bacteriophage, Helicobacter pylori, Sewage sample

J Mazandaran Univ Med Sci 2025; 35 (247): 40-48 (Persian).

Corresponding Author: Mohammad Reza Fazeli - Faculty of Pharmacy, Tehran University of Medical Sciences, Tehran,
Iran. (E-mail: fazelimo@sina.tums.ac.ir)

40


http://jmums.mazums.ac.ir/article-1-21783-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-30 ]

o—djls (— S b)y ey—Lc oli bl aLas
(1= 1EA)  1I€elS Jlw slspe PV o)laid  @ady g (w 0)9s

aigni jl 5ygly 45l Sula jlags iSL Laymgi g §jlwlas
Ulp!l Yol ja aw abw jliw jloy ja wllsls

"ol P s
" 2o, B3loseme
P3¥ 6 2t 3 pun
T8 Jox e
;’b‘sLblé L5 ) oo

238

3 S Ol sean o ol IS o sle s b5 5T 5 S it 0 8 (6 SL S sl STLeSCLe 100 9 diles
sl odme Ol (o g 4233193 5 0dmn o5 e S il ile (55158 sla(le S 03 ol Jolse
Cmeglin (2l 580 5 cann 5 Il 55 Glay 528 53 05 94 clay 558 51 (ol )3 Tt ol GV § 5l 3 500
) 0 el ks g gn Glays la JS5s (s A e cmly L0l 4 S 555 ) (S T
03 ) 5 diadiln (8 (63 S5 Ml 55 on o (ST ade olantl Gla s s O 5o a3 5 ST Sl eslinal
osly SLeSClaade S50 365 Sl S 55 o) 5 S5loltor O b addllas ool 5l pslie (slassie Oleys
WS plnil 5 (b

3 g i 68T pnzr (O1555L0) L (o 3 Ol sl 51 DS 4 g o 25 4l llas S o e by 9 0lge
Gao S0 s 8 OT oSa) b 5 Lalib spOt test 5 Sl eslizal U 5Ls 5 STl g 5lulir
orpn s 8 il 5 odalin (TEM) (5 50 (55,831 Sy Son 516 (5550 58 o A o (DLA Assay)
W35 )5 ol sy (PH39) 5 (51T sl am )3 00 ¥V (YO F) Los Calides Lal 14 53 36 (gluL

oS 03 5 Il sS4l e Jols 56 slistl ks (5lular Vo PRUIML 5L ol 550 03 5l 31 56 aaidly
im0 PH 5518 sle am s WY glos 53 565 S b oKl Clab 54 5 SPOL o 13 32 0 g Lodin L&
Sl ol s S, b 5 ol o 5

ol o (3Ll 56 5 5L (S5 5058 Ll 2 55 e (o)l 5 e oSad b 4 v 5 L sl
SISl W5 o 3, S0sy ol Sl eslimal yls (g sly STl 5 AL sllisie ade ol 556 arwy @l oV

Al oy T s (S5 g ST Caslie b alilie (5l 5w b g

Ny WLV angg/{L}gLa Gl S c&«.ﬁ"”@—l’ 36 s ol

E-mail: fazelimo@sina.tums.ac.ir 1 08 Ol 8 (S5 she o1 (3L p1 oISl 18 15— 8L Lid ) oo 1ghasno ilge
Ol sl jle (S pole oSt ¢ STy slas sy 0253 Wbl J e Dliios 5 0 5lysled )

Ol ek 0153l (S ke o815 ¢S5 (sl oy odSKtin 3 UL § e liions S o sl Y

Ol 0l 8 0 g8 (St p ke il ¢ (g5l 0aKls e 5 5505 J 28 05 5 Lsls ¥

ol ‘onﬂ;‘g\ﬂ;é.:xpip,\ixu‘6;\.”,)!;,.&,;;mu;,,)udjuf,,f (Kb oolis S e 5 S5 F

Ol O g5 Ol é.zxcyg@u (b ayls uSiils olde 5 505 J S 05 5 colil &

Ol g8 0l S8y o she ol ((TIPS) (g5)03 p oo 0lSin s ¢ 15013 kS s Dliiond S 0 7

VECR/EANG L gt VEYANY Sl g pl sl 20 VEFNNS il

K1 1CeIC slsps «PIEV a)laud «@ady g ¢ 8)0> ohsjls (31 eole alGibily alas


http://jmums.mazums.ac.ir/article-1-21783-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-30 ]

OB aiges 11 (5)9lay)ISLoTae jLagniSl anogs § sjlwlss

L oSS ST @ sl 8L K Ol @ ) sl
A LsSile oie Sl 03,8 3158 W 2y
L Ol sl 53 b b S sie sy
Csslin § 5 oS LS 0 658 (G L31Rr SLZIL s
DRl b 5 S e ST o) 0> (S (BT
A5 o 53 (S T sl S
sl dtles lsiee el s Ly o A5 e
LasS s AT w000 e (S s ST bl
CJJ)OLA)DLQJ_:(}YOLAJ'QA_»J:CA_;:(.LG
3 Al 6L ol CiS s oBaleST a GUls
ASLaSls Cnglin 43 8 &) o Sl 55 (0!
o g 7 )MS” (Ao ;5 F/OV) J g5l s e 40 () sl
g (Ao )3 VV/B) Sl 5 (U y5 1Y)
(4233 VY/8) ks S 50T (e 53 VA/D) S
bl ol 58 (Ao ys YA/F) maslolisy
e 6L ol aslie O 4l 53 43 5 plowl lalllan
G F Aoy 7=V eslinad 550 (sls S ST
236U cpl Caglis Ol e b aslis 534S Conl 0l
Sl g (VL LS Ol e (e )3 Y00 (s Lis
L Sless oy £ (8 Kl ol ) 6 0T e
ALKl YU b v iz b bles o b 1)
3k e Glales Sl (e 53 by
P S L ol (SO 5T S slin e
Sl 0t LS ST 0 Rl Wz S Gl
e ShaS dnn ola g g Sl g ST .o
oy ;S 555 Cighe Jomme 53 S e 03 glT
393 o a0 S LSS T O 5 il e
@, 0 4 03,40 (3lasl L 5l LT Wy byl
S50 5 slad b sl 53 ) g2y W56 ASL o
L35 oo W56 il sas ¢SS 5 0Ll () 9 LIS
oaliial D)0 53 5 S 1 6 Sl ol 4 s
R AL s Sl Soslse Glaps an F Olpe o
A 0len 6 ol Il b (B S

p;uwrﬁ;&.@\;,ij,@|

doddo
J25 5T S oz Jols e sly ST 5S0s
P 0355 D300 6 S ol Sl S 5 Sl
Sl o sl STl asile 5 il L
Ol Came 1 deo 3 00 . iles sl (o OIS ke
035 ol Jo 4 dama s b 5o Gla) 5287 55 055 4
a3 il 5 oladl - ol mb
G b Sl el ) il oo S (6 aly ST
3o Saa— Slas 5 e — Slas (gla s
358 e Jaa uST o S5 ea LS (g3l 31
S 5 o sy ST sSds 45 0T
a1y 3 g Caglie (T s (cOCCid) (g 5SS
LS o T (e 53 (85 513 5 e Ll
ST G b 30l o (il 5 oms e Rl 51
C;—;—w Ol e <Ol 53 (V)35 Jﬁz.a aJ}JT GJ..:ALNT
JLadd LYo sl 30 55 gy sly STeSla b S5 IT
BVIO 5 a L Yo B8 53055 e ,s AF B AAF
S aSls (Nl ol b )38 Ao ys Yo /7
odons Do Lyl 15 53 (658 4 pamie Hsbar (o) sly
3355 05 IS o dUliyl Y 53 5 Lle oo (L
o Ol w0319 4 odas (Sla ast s &) et Ll 5 o
«(Mucosa associated lymphoid tissue) MALT w&j
PRTN (PPN S Y COP PPN
Olse 4 058 oy sly STaSils 35 p g )8 T
s Copie b b e O e fele o 5l
O w3l 50 3l o s 70 51 i aS (gysb 4 o4
ol ot 218 (6L ol b (B3 T coutas
el ST by gy STl (5 5
oIS 0 g S S Ol g 4 Ol o Dl
Bl Ls)l:_mel_fdjfl_e&“&krk.k;ﬂ‘ odd -l |
SS9 5 e (518 1 sla sl
Slassley (2 (AT B 0K BI2 (el 3508
o 53 POl L5 e sy 5 (55,0 (S
ASLsSils (WHO) Sl Ciligs olejlu (YN

11€o1E slsps « PIEV a)lash «@aiy § (w29

ol Sib)y eole alSils alas Kcp


http://jmums.mazums.ac.ir/article-1-21783-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-30 ]

ul]lﬁnﬂgnalj.ﬂ.‘!:l] ]l.i.|§

3,87 a5 +/A LBHI Agar (QUELAB,USA)
STOP AGar . dz 4Ll o & slo ax )5 F0 sles
Bottom .5 4Lsl Bottom Agar ssl> s (5,
O L3 0 Los 2o BHIAgar jl oslazal L Agar
S0 ek g BT s 31,0 Chale 5 azin &
5k e ) Sy S e 530 )kl ) seo ity (65 L g
el ¥F Sew o 5 sloam 13V glos s ol
4 505 S5 Ole o o 45801 &S5 5T Sle Lol 2
S 3 g B e J RS Wsed 5 S J RS
TOP a6 75 0 somilim g 5l (oo Ve J S
S G e J S 4 s s .l LSIAgar

BottomAgar (ssl> <k 5, »TopAgar S s4T
e 31§ ilo 13 TV (gl 55 el s LS|
I S Cola YF I e i 4S5 sl YF
5o p Al or S 36 ) sl oS ULl ST i

O Qs

Double-layer agar ) _ig, Lo jls i
DLA assay (method
100 25U 50 s e 5y U 1l s
A ol diag bl ddsae Ve 55 PRU/ML
aJ gl 4 56 51100 pl 5 i 43L51 900 BHI Broth la
bt J S Olsie w33l osled 4 s LS U
VY oled 4l o) 56 SL O samdlom g J0OUI 05 o5 45L50
5 53 BHIBroth e Jols g5 e J 5570l i 4
O gl 3o 518 51 0h g 551 0 g B 43 5
Lo TopAgar wd ) a b s . as § wlsl S|
3 5 L5 BOttomAQar 4 b gliwe | e 5 L5
Colu YF Sow 3l § sl am )3 ¥V glos 3 lasds
3 gy e 4 SO S5 5T Sl gl 5 )
O Qs desloes 5B 25 la S S led LosluYY

Ty ST s Cinno s

Sl 56 358 gl (S5s Lo 5 g

Ll g5 e ol oLy ol o glize Sl LSS5 4 5T
ol 35S 5 51 s ST 4 pslis slas ST
S SIS 4t 5 LA DAL (0 Canl Gl L
Sl pos g arlsn OTL gy sly STsSile OLe)s 5o
Do a6 S ol S a6l Jlb oS sla 3
365 SU bl gl pandlls pl el ol i,

Wl 0l (b (sl TS e oS

abg) 9 sl
Iy ST (gl t

> WP VU o B R U [|
S 0 o275 JRTUMS.BLC.1402.135
Obwl i e gy Ol oy 53 JUbl (5 sie Dladoss
8 god oo o V20t plndl (5 Ol 01555 e
o 3 Bl Dot 5 LSS mle ALSG
b s b e s Ol OILSL 4403 0t
3 ey B &gl 6)}T@.>f ool glases
L K 5l § sl ays B gles s 55T pazr
Ol A A5l) (K58 L gl Jles 68
Ole jan 81 o (o AS7 Sl eslinal L 5 gody Sl
CiS Lo Ly OBLSB 4 503 o 25 ool
3l sV 3 b slse (QUELAB, USA)BHI Broth
4 e Hlas 4 g0 513 457 (6 L 4 g O sl s
a5 S +/0 Uslre _Ble Lot (g jluldr o gulE
33 55U 3 Cele YF oty b glins ol i 3L
Sy 5T Sle Ll 5 s >|j?6:$l..«4>.-):?“\’ b
33 Josel Lol 5 5 bgliee Colu YF 1yt 4SS
5000Xg 593 L 4ids )+ Soke 4y g ok e, 05
0.45UM b b & s gaw 5 g 5l 31 o ok § 9o 5l
O @ds 2L (Millipore,USA)

Spot Test g, L j6 sjluld= Ll

e o VIR 6L 4 g O il s )
i Lass g5l 8T TOp Agar wel> any bases

K V€0 1E sls)a PIEV d)lads «oaiy § (W0 )93

Ohjls (3b)y eole alGibi)s alas


http://jmums.mazums.ac.ir/article-1-21783-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-30 ]

OIS woad il 5)el5LeSale (8enTSL hyog3 § sjlwlss

105PFU/ML od—i (gjLwld> 5L =5 (DLA assay
s S8 Lo (gl ¢Sad 56 s dunles
Ol 1y (kg AT S0 e oSCad b s s

(Y o les J.:f,a_?) sls

Loz sz 3651 5 S QS Sy g ) 03l g8
5Us (PH 4-4.5) Sl Joily ol dio s Yo it 50T &5
100nm .Lae L 150KV

s-o,“c

KW RPNY-3) (.xadu‘_}:i:;‘Spottest oo oslad g
sk ST sSs ade o ds 41 56 S Il

Gillae 5 Al ) p Calimes lales 53 56 (g5l LL

rvgu;,;ju&gquwmwuﬂw
a0 glas s .Jiajf odalis ;ljfu:a'l..» a3
35 b odalin 3B 25 55 i ials s S sl
Cl eyl cals lapH )5 56 ool o 2
PHY o 55 Lal.dus § salin pH O oV s 56 oSCa)

(Foylad 5 sead) ddodaline S 25 5o g dd tals

o oslinul 0,108 g SISy S 3 0
Lok abuy bl s S 53 &K 56 shase
gy b S e Sle 4l W A4, 10000% g 9
(carbon-coated copper grids, USA) & § s, 5 56
G sSS BUT glas j3 aids Vv g asu, 20l O 4
a8 e 1 (PH /) Lokl Ll s
6By s 4 SO BT Glos 43 4ids 05 Sikeds g LS
Al S MalS 4 gad 5 S Sl ST LS
S rsleas 53,8 g LS 0 gl 5l oy
Microscope Philips Jus 55 2SI O oSy S
(O Qs eslazwl 150KV 513 4 L 300 CM Electron

calzes slalos jo J6 o)1l (o)
F slales 53 10PPFU/ML 5 L (56 iy por
ST Celn ) Sdaws 51 5 sl a3 00 KV (XY
LR L U A S Ry
a3 PV gles js cela) 5 s alsl ud,b oS
Sy Lb s 4SS cele) Sew o1 8 e

O QA ¢, 805l DLA assay

il (slapH Lo jl o)l o

) lapH ;5 108PFU/ML 25 b (651 iy gum
O sSl Laoe (gles j3 Cele ) Sdeas V) A VD Y
S /0 CLE L g ST 5 56 V) S e S
A=YV glas ppcelu) s s welsla gl
S Ll s 4 Sl el ) Sew ol 5 sl
O Qs 6,8 o3l DLA assay

L4l
J_..»L'aa.,l_’.«j_;j.:jgjuc\ a)\.«_fuji}_d&&n
a1 oL g3 590NN slat L Ul 53550
o dd (gilulda 56l gilulu=35Nm Jsb L e i
ud&jjagw\)j:.l_“:xjj)ﬁaﬂj}u-gélx‘.p

D9y 93 Aib e sla ) 53 DNA (glls

1€ 1€ shsps « PIEV a)ladd «@ady g (w0 8)0s

ohjle S}y eole alSiils alas ('S


http://jmums.mazums.ac.ir/article-1-21783-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-30 ]

ul]lﬁnﬂgnalj.ﬂ.‘!:l] ]l.i.|§

LSk la S eks szl 56 5 L5830
Ol 3 . (W AN GLES |y ol 995 4 0] 5L
sty ST Sl 555 5L 5 ST 53 (Jw
ol g 550y 55 05| s 4 haze (KHP30, KHP40)
Llajly ol s g5lald 5 53 Ol
355 &3l 3T 5 oy o Ui 5 555 Sl
ALsSls glatg g Jan g gy p5 D)3 5355 4
Wby 9L Lol SOldlas (0P T Cows 4 (6 oly
ks ol Eel G505 Ll s ST ) sl
2 35 e L g e OLin 555 50 (S5
G 2l3olen 5 0Ll o) (S o (554 52 50
W36y 5 5 gl G abal ) (00 lad oo sl 1) Ol
S o3y g0 03 28 jsbay G SL (K55 645
S5 08 8o iy SLsSe ol 8
Lalomer oLl por cLite L g 55 pl o Donl 520
Aile oS ot (S5 ol e Al Lo
) 4 OB oo g (SB35 onl 55 S
Y gemee Sad b 36 Sl eslizal g 556 55 Js
Fl ol ol 5 300l Aile oS gLa o
&=ty um_;T o) el Sldllas il o Coaal
b buee o L S sla cyie Olays
LS )3 5 ips e ol (e p S slas ST
NLlos S~ 551 8 s jgn oL S Sl
PERRCH L S U] P PP 4 P (W
bl Sl 5B Wy 5ol adly 51356 5 ST,
1253015 LS g 5T O e 0 S G slite 0 531
GAL s Ltn colaz s LOT 3 5 56
NS 5 Sy 5506 5 )18 oo 3T ot
S Ngh o S L ghe e 53 Lo L3l (ol posdle
OVl 0ds (oo 5 OT (61 Sl 542536 51 e
G5l 3 oalitul fuusly 457 dias o OLiS Laasily 4 3
r DlaS sl ST 03 5 o 31 ) 6K
ade ¢S 56 5L sl YA Jle s 0, Kes sVale
36 5 s ST gl olen g e 311y (sl ST sSCLs

o

4 8 12 16 20 24 28 32 36 40 44 48 52 56

Temprature (°C)

Calie (slales 55 56 ¢Sad b eyl s 1 05lad g

Phque (PFU/mL)

100003 (<]

5 7 E]
pH

ol sl PH 3 36 Sad Sl eyl o 1 05kod g 9

N susly ST Sl e 55 bl andllas o

OlLS5le Ol 53 L o 52 Ol Loy OB & 505
4 Spot test L 5L ¢Sad cdlad g i g lulus
P Sns S SlodaT s 4 gl iz
S35 S L0 g s oG il 55 S
03 5 Al o Loy 050 03] gl 4 3hate
S oLE1,3BNMMJ e b L elisd ot 8 oS
¥ aS s lssemgenlgls ol jsas S A
By e Gluaib  olaml L O el gl
BB 50U S sl (slaps 2l o3l gl pl S5
b sl andy 53 DNA o35 fdig Ok SLE
GF9m e ol 4S5 L AS FY-F Jp b L
5 s 51l 5B g5 5l ey DNA &S5 ()b L
=5 bkl jen .0Vl o 1571 5l e RNA o
4 0, s Luo Ferreira lalas 43 ol anlas
Lol gilulds YoV g Y ¥Y cladle js sy

sy SLsSls slaw s 511961P , HPYIR

<) V€0 1E sls)a PIEV d)lads «oaiy § (W0 )93

Ohjls (3b)y eole alGibi)s alas

e


http://jmums.mazums.ac.ir/article-1-21783-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-30 ]

OB aiges 11 (5)9lay)ISLoTae jLagniSl anogs § sjlwlss

o K58 Jalse Ol gsapH 5 Les (YF v Lil
e C,ﬁ'jol{}:a Jsbe 55 56 Odr 0l alis
S 0o 053 5 (6L 5B S5 Lol e (S5
Lol 48 das oo Ol mls ODL,EE 56 g5
Csie Loyl sl o8l o2 Kol 6 el S
Wl ol b il sy STl 1 (26 518
Pl 5 S 3B ol a3 (65 o Sl las
ol Ll 5L s e Sl 05 Sl b s s
o3linul 5 eSad 36 a0 5550 6 Lk (o a0
2 Sl 3B S Gl b a8 g B S S
bl s (5 sly S TSl s Ol
Sladein b ool 500 5 ¢Sad 56 candllas ol 53
sk audte b obsS 03 5 JHual ) o553
Sl Lo (e g Ol Loy 55 OUBL 4505 )
2> sy LK ade od b a5l 55 s
ol Lal 0 sl Les 5 PH SE (awr g 03 9d e
¥V sles spH 5 s ous ad gl 5L oSad Cdleb
=L ol ey o e A sdalie o Sle )
godms kel Tl 0 53 56 ()l S i 3598 50
3 5 g 2l Oy S Sleys 5651 6,8 e e
RETNE S RWR EPIAPE IR

29013 ke 0dSia g3 (g ls LokST pends Dl
LS’)‘A;QLZ?Z"JJ'{J"}O‘J'@‘;@% (}.LG o&u‘.}
Sl 53 a8 Ohussle (b pske oSty (JUb!
@‘.})J_}T )ﬁiﬁ; lails |) C)Y ng&uh lea ufi‘
1402-3-263-68779 C}_b oyl L aa)lls uﬁ‘ sl

.@‘cu\.ru)&ﬁjdqf

References

1. Denic M, Touati E, De Reuse H. Pathogenesis
of Helicobacter pylori infection. Helicobacter.
2020; 24: 12638. PMID: 32918351.

.<~r~>4_.zd:)\j_?100nmjlgst{,¢>o,,\{ sl al g5l
¢Sad 56 93 YA Jle s 01, 5 AbdelHaliem
sy 8o b g lde S 1|, (pHPEL, pHPE2)
S S S ol K S et (S S
Siphoviridae yPodoviridae laesl gl a4 Glae
YY) Ll e
Loonly a0 ¢Sad 56 ol adllas mmls Gbo
Sl g L pH Y =V o5 sidses 53 106PFU/ML 125
550 ,u5 el pH Y =Y ja Ll ols olas 1 ¢S
o o o dalive PH O oV 55 56 Sad b ot
sods adypl U 5 als ol adlas b G
YV 500 labes js e 5 5B eSad cdle ST
ol andllae b iwl on s odalie 31 & ilu 4o
5L ool Y YY Jlw s 0l,LSn 5 Ferreira
35 e am )3V glos spH 3,5 131, ol ga3 s
PHANY 551y ok prgs05 56 25 2alS 5 Lsls oL
0N S IS 31,8 slw a9 glas g
Il s 01L,LSKa g Uchiyama asalas s o
YO v slagey 53 odd gl 56 Sl 5 L Y NY
L1 sl 5 LSClo (5 SL 0P S 215 PH
Slay ool odmn bl Lol 1 5> il g7 oo ST o0l I 5
Sz AT S U5 sy STeSLs 56 Ll
3100y odime (gl Loyl i s Ly Lads 5 Clablow
5 S5 Al g om odan 08 53 b 5T 5 Pl 35
5 S5 gm 6l sesls JralSTl, Lajl o ble
50 25 051y Caws 31 das i 1) LOT )kl
sdze (gl Loyl i 3lLae a ST IN vitro Lyl 2 5o
g, e Cardly cpl s Sl (Ses Cesl 0l (Gl
o ol 015 50 03,5 e o )
odons Lo O gllaell Lyl 5 ke (6 ol

2. Mezmale L, Coelho LG, Bordin D, Leja M.
Epidemiology of Helicobacter pylori. Helicobacter.
2020; 25: e12734. PMID: 32918344.

1€o1E shsps « PIEV a)ladd «@ady g (0 8)0s

ol S}y eole alSiils alas 3%


http://jmums.mazums.ac.ir/article-1-21783-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-30 ]

ul)Snsm g oalj oaa ) jllS

10.

. Sousa C, Ferreira R, Azevedo NF, Oleastro

M, et al. Helicobacter pylori infection: From
standard to alternative treatment strategies.
Crit Rev Microbiol. 2021; 48(3): 376-396.
PMID: 34569892.

. Miftahussurur M, Yamaoka Y, Graham DY.

Helicobacter pylori as an oncogenic
pathogen, revisited. Expert Rev Mol Med.
2017; 19: e4. PMID: 28322182.

. Evariste Tshibangu-Kabamba E, Yamaoka

Y. Helicobacter pyloriinfection and
antibiotic resistance - from biology to clinical
implications. Nat Rev Gastroenterol Hepatol.

2021; 18(9): 613-629. PMID: 34002081.

. Boyanova L, Hadzhiyski P, Gergova R,

Markovska R. Evolution of Helicobacter pylori
resistance to antibiotics: A topic of increasing
concern. Antibiotics (Basel). 2023; 12(2): 332-
352. PMID: 36830243.

. Monteiro R, Pires DP, Costa AR, Azeredo J.

Phage Therapy: Going Temperate? Trends
Microbiol. 2019; 27(4): 368-378. PMID:
30466900.

. Mufioz AB, Trespalacios-Rangel AA, Vale

FF. An American lineage of Helicobacter
pylori prophages found in  Colombia.
Helicobacter. 2021; 26(2): €12779. PMID:

33400833.

. Samaee HR, Eslami G, Rahimzadeh G,

Saeedi M, Davoudi Badabi A, Asare-Addo
K, et al. Inhalation phage therapy as a new
approach to preventing secondary bacterial
pneumonia in patients with moderate to
severe COVID-19: A double-blind clinical
trial study. J Drug Deliv Sci Technol 2023;
84: 104486. PMID: 37123173.

Khosravi S, Amini R, Arabestani MR, Talebi
S, Auzizi Jalilian F. Isolation of a lytic
bacteriophage for Helicobacter pylori. Gene
Rep. 2021; 23: 101107.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Cui L, Watanabe S, Miyanaga K, et al. A
Comprehensive Review on Phage Therapy
and Phage-Based Drug Development.
Antibiotics (Basel). 2024; 13(9): 870. PMID:
39335043.

Ferreira R, Sousa C, Gongalves RFS, et al.
Characterization and Genomic Analysis of a
New Phage Infecting Helicobacter pylori. IntJ
Mol Sci. 2022; 23(14): 7885. PMID: 35887231.
Luo CH, Chiou PY, Yang CY, et al. Genome,
integration, and transduction of a novel
temperate phage of Helicobacter pylori. J Virol.
2012; 86(16): 8781-8792. PMID: 22696647.

Uchiyama J, Takeuchi H, Kato S, et al. Complete
genome sequences of two Helicobacter pylori
bacteriophages isolated from Japanese patients. J Virol.
2012; 86(20): 11400-11401. PMID: 22997420.
Takeuchi H, Kira M, Konishi S, et al.
Polymorphisms in the Helicobacter pylori
NY43 strain  and its prophage-cured
derivatives. Microbiology (Reading). 2018;
164(7): 877-882. PMID: 29738305.

Yahara K, Lehours P, Vale FF. Analysis of
genetic recombinationand thepan-genome of a
highly recombinogenic bacteriophage species.
Microb Genom. 2019; 5(5): e000282. PMID:
31310202.

Khan FM, Rasheed F, Yang Y, et al
Endolysins: a new antimicrobial agent
against antimicrobial resistance. Strategies
and opportunities in overcoming the
challenges of endolysins against Gram-
negative bacteria. Front Pharmacol. 2024; 15:
1385261. PMID: 38831886.

Brissow H. Infection therapy: the problem of
drug resistance- and possible solutions.
Microb Biotechnol. 2017; 10(5): 1041-1046.
PMID: 28737021

Matsuzaki S, Rashel M, Uchiyama J, et al.

Bacteriophage therapy: a revitalized therapy

v V€0 1E sls)a PIEV d)lads «oaiy § (W0 )93

Ohjls (3b)y eole alGibi)s alas


http://jmums.mazums.ac.ir/article-1-21783-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-30 ]

VLB Wgai ) (5)elay)IS0oTue jLoguISl huogs § jlwlss

20.

21.

22.

against bacterial infectious diseases. J Infect
Chemother. 2005; 11(5): 211-219. PMID:
16258815.

Vale FF, Lehours P. Relating phage genomes
to Helicobacter pylori population structure:
general  steps using  whole-genome
sequencing data. Int J Mol Sci. 2018; 19(6):
1831. PMID: 29933614.

Abdel-Haliem MEF, Askora A. Isolation and
characterization of bacteriophages
of Helicobacter pylori isolated from Egypt.
Future Virol. 2018; 8(9): 821-826. PMID:
30245707.

Nobrega FL, Costa AR, Santos JF, Siliakus

MF, van Lent JW, Kengen SW,et al

23.

24.

Genetically  manipulated phages  with

improved  pH  resistance  for  oral
administration in veterinary medicine. Sci
Rep. 2016; 6: 39235. PMID: 27976713.

Loh B, Gondil VS, Manohar P, Khan FM,
Yang H, Leptihn S.Encapsulation and
Delivery of Therapeutic Phages. Appl
Environ Microbiol. 2020; 87(4): e01979-20.
PMID: 33310718.

Cuomo P, Papaianni M, Fulgione A, Guerra F,
Capparelli R, Medaglia C. An innovative
approach to control H. pylori-induced persistent
colonization.
Microorganisms. 2020; 8(8): 1214. PMID:
32785064.

inflammation and

1€ 1€ shsps « PIEV a)ladd «@ady g (w0 8)0s

ohjle S}y eole alSiils alas €A


http://jmums.mazums.ac.ir/article-1-21783-en.html
http://www.tcpdf.org

