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Aim: This study aims to detect the ipaD plasmid in Shigella dysenteriae type 1 and
evaluate the invasive ability of a live, attenuated Shigella dysenteriae type 1 generated
from deletion of the ipaD plasmid. The attenuated strain was tested in guinea pigs.
Materials and Methods: We performed biochemical and antibody tests in addition
to PCR analysis, to identify the strain and serotype of an isolated Shigella strain. The
plasmid version of the ipaD gene was recognized. We generated a live, attenuated
Shigella serotype by deletion of the plasmid version of the ipaD gene, which was
confirmed by the above mentioned tests. Absence of the ipaD gene was assessed in a
PCR reaction and compared to the wild type strain. Various dilutions of cultured
bacteria were prepared and colony numbers counted. We prepared specific dilution
which was appropriate for conducting the keratoconjunctive test. We used 6 guinea
pigs that were divided into two groups, control (n=3) and experimental (n=3). C
Invasion capability of produced strain was evaluated by keratoconjunctive test in
guinea pigs.

Results: The produced live attenuated Shigella dysenteriae type 1 was confirmed
through serological tests and PCR. Absence of ipaD was confirmed. Results of
keratoconjunctive test has shown that this strain lost its ability to invade host cells.
Conclusion: The plasmid version of ipaD gene plays a critical role in Shigella
invasiveness. Deletion of mentioned gene reduces the invasion ability of these
bacteria. Therefore, Live attenuated AipaD shigella dysenteriae can be an appropriate

candidate to produce vaccine against shigellosis.

Keywords: Shigella dysenteriae type 1, Live attenuated, Keratoconjunctive, Guinea pig, Vaccine

candidate

Copyright © 2012, Police Force Medicine, All rights reserved.

Police Medicine, Vol 1, No 1, Summer 2012, pages 27-35


http://dx.doi.org/10.30505/1.1.31
https://dor.isc.ac/dor/20.1001.1.22286241.1391.1.1.4.1
http://jpmed.ir/article-1-66-fa.html

[ Downloaded from jpmed.ir on 2025-07-04 ]

[ DOR: 20.1001.1.22286241.1391.1.1.4.1]

[ DOI: 10.30505/1.1.31 ]

ey adlio

o1y S IS (i 4 Vo e I 00 st &g (502165 38 13

13 \ v, . \s v\ T . - v\ .
glgbg)émik,f)baats.stwuahm;).)l.;‘._‘uul.g.c‘unl)l,_,;.unl)ml._a_‘* il (ixo ¢ g il (Lo L)y Swal

Sal 8 () ol ol o230 il ke Sl

GL;ALM:-' S ) Ajj§ R

Q\J.“v‘ LJJSJ.@JJ }Zﬂ r)l& eK.:J\J céﬁ:ﬂ eJ&.i..:‘b ‘J}ﬁj‘ J}Lﬂ QLLMJ?;J;JA Y
Q\J:v\ ‘Q\Jéj L>'<"LJ'~’ r}.l.c nKM_v\: ‘L>'<";J'~’ nm‘: ‘u'<":‘ﬂ ‘_;jjiﬁjji:ub.ff
Ol pl o655 o Ol Al s Ol O K5 oKl ¢ oDl 13T o505 £

N ol cutgusyli Bl <)

Chend 00 dyga garlgd D308 bl o ) Gl (g 0l MRS (555 3 ipaD (o (gae )y add plulils :du
el Jol dslllas Bup gaip axS 9> 0 paD 5 (Gopemdly deus Bl | Juols oals

oads o (I g g 439? ol pouds (_g‘cx.?d)‘ ouSTy g ‘_gabs.fl ‘@L.w.w}u ‘5L¢:Q9A)'] )“ ool b :'&u’f)g) 9 é‘g.o
A Bi> 3 b 5l a8l o> s OIS dyg col gl ipaD (5 (gawe Dl dvd g astie e
o Slo o) 25Ty alonsgay ipaD) (55 9i poe bl oud o)Ll slapygasl 35k 3l g W5 ipaD ()5 soeedl
PlaS o sl b gl slass g olol oo S (6 iS5l calisee lacd, .é )5 )13 ialej] )50 (sdg dsga b dugliio 4o
o ool (g0id 4zS g5 £ 5o oy el sl pi daile oy (y905] (6l 45 iS5l olB 2, 0 Lol
aozle o5 Sl o3 Alsgas 00l a5 ases (o led QU (23] S (G Stalojl 5 7S 05,590 4 oS
A gy SR 43S 5 (S92

S, e slashuw 4 m3les a8 g ol a5 olo )lis assitle o9 ool ialo;] =S o, ML A 3 0dds ol
Ll 00ls Cows

5L ool 98 15550 1 B 5 30 Mt 555 ol 15 oot G D5 By 4 36 S A
8l olin 30 lS WilgF o il 00l B T ipaD (5 4S oy 4l Sas adss ¢ty NS 03 o alS
Al 35 ale STy o

Qe ole Liaul :CJLiJD é)b

o T3

* v

STy A5 (i 4S5 (i dosilo o5 Bl a2 858 <) G (gl MUSLS (o jlgands

(WAVY.)

Jd 5l mdle g ams a8 b o 1) SzsS 03
s blswe g (g3 5l (Ao polie ol e 4 (SO Jlowl
SpS o Geym ) (0SB 90 5 (SBF Eliiul e Il
Vo sy s SR loassS (5o [¥5Y]
Slael g 5 Lol @is Sel (39 pdle p opdle
Hemolytic ) S5l S gon pyiw (s )low 9 635 50
b Kes [V sg-s o =5 HUSUremic Syndrom

4—’0‘)‘ > sﬁlfj‘m}.’ GISLHMJ)M‘M)L*“‘" é“"”)
189 Lo i o] oS o sl 3 o (ISt 8l lgne

SIS Silao o e 05 6L Vo (g M
M [N el il ST 0l 00lgls e3> o yguil (g0
33l el ol (g olom Jelse 51 (S (ol
5 ezl o), bl i o a S cul gsae (g lew S
it 6 e ol IV] el Wl it 5 O 4 o jiws

L(t) e fbl CL> oKl @l C,J:- oSasls el S n_,/f A4l uﬂ)éT *

E-mail: saadati m@yahoo.com Ol

YW-F0 Oloio Y gl s led (Jsl Jlo o pollis] b


http://dx.doi.org/10.30505/1.1.31
https://dor.isc.ac/dor/20.1001.1.22286241.1391.1.1.4.1
http://jpmed.ir/article-1-66-fa.html

[ Downloaded from jpmed.ir on 2025-07-04 ]

[ DOR: 20.1001.1.22286241.1391.1.1.4.1]

[ DOI: 10.30505/1.1.31 ]

Y4

sl bl slsul 45 (g obig ad 3l o L) [¥]
s d (yloms onl VY Y] s 8 IS6) Ggllas
Jamsl 5 100 5V F] 05 o pFdon g aidly i
Sze Sgml sloleys Gk 5l el IS s>
(WHO) Sl el plojlow o9 990 45 5,5 oo
Lol 05 s 5o« bSign o6l (YU Cwod tuncs
M=t slodigs 50l g 4l arwgd faS (sloygiS )
Yo e el al cnl ol LYs 5l S 4 pglie
=2 sbos pal, Sl Sl el plojlw 4o
o e ] it e S5y s
Cle a4 aS Cnl st asde STy adgs e yal,
S (S il Glaploys 4 by e OMSEe yblas
LAk dgms p (e el STy [Pl il az g5 5 00
S kB Gladgn s pSaen (og Sglite cde 4y g Cul
adbie ;o gl (o0 Sl STy ddgs gl slaysiS
Mt g (5 pta Sl M o g Ml 2900 o0 4095
DIV s o) sloasgw cp sals cus 5 4 (o ptilgo
A d STy o der cgll o ol ol slaay g ol ol
O o Ll eols 0929 STy addss sl (Solite sl S,
B Al Gas aiss sle STy adsi Sl ()
S Fiedg 00l ag el slagaly 508 5 ol e
DA el iy

Do s sbml gl )b Gyl &5 plats; alex
sbajlal 8,5 )13 oslinul 9550 16 5lom slocs ST o
2506 adsl sla g 09 (pload Sloe b (25 9 ot
S i Gla by, by Jo (ed 4 5 09 Colais
Bim Lol (ool &5 Sglgase (oS 55 5 S5 (piiges
o=l DAl ot 3l el s, bow Loy disdan
LS IS ay 00y Cions (sladsgr g el b g,
I¥vg Yol asS o ool 3 1) aiedon

L a5 ) s (g M g1 2l alllne 5
O oo Dy a5 A Red recombineering g, 31 ool
4 a>g b bl ool ol soliiwl 04 ooy Bi> ol ipaD
plasl ooy, sla sl & W p2les y0 ipaD (5 Coenl
gl 0ol s 0dd dygw ples D08 bl sl o
i 53 e dezile )9 Sloml (o) by, 5ot
& oty 5l (S (g crl b eslitul gase axS'o>
9y 9 Sl Lo i wled ©p08 b)) 6l celie

o s gl Ao

g 9B &) dnwgs Lo po Bblie )0 Wl slacisie
o3t A pLadlie 1 8 aee V) Sgu> AV
ety s 0 5y olS0sS |, Loy 78+ a5 0 e oo
.[Vf] Apd o

3 0995 5 039) Cewly Olije o S99 5l o WS
Sl JoLB (2 g am3 oo 518 02 les 9)90 1) (B)]6S olSiws
5 SesSB md Ade sladslw 4 ) e les o
plosl loinaSo b 5l ol d ol ss s
Cblis a4 gl ladsge plad 10 45 0,5 o
5 it oDl Sy g L tis 1y ] sl 00
oS dremdy (lymedn 9 995 o0 05 (53kokS VAP
3 o s AL s oo sl 1jg oy dedly L
Jbm!l sladsho b (oled )3 plizee o 42 6551 999
po— E9 (P piens Gl 5l g 95 pS (e )13 00
%y 4 £9,-5 (TTSS: Type three secretion system)
b sLeyeisl ades 1S oo (oles sla)yiS
3,5 o)Ll IpaA,B,C.D (sl 1y 4 ()lg5 oo 0o oS
3 i Glages Jobow 0 38T gl oo 5o IpaA
48 0 o oS ) SellaglSFY a5 G IpaB ) -]
S8 Jolw o 4y TpaD alwgasy o W51 ey
1y ddie S IpaC L (oSLeS oS 5l am g 095 o0
FY sy S IpaC oS e bl e sk slic
1paB (sla (yetis s b Eaome yo a5 WS o oS |, Sgllogls
Obie Jobow slie Ly SheS S ISt s Ipad
cascade )90 4 1, sk slo JuSow 5 03905 iSen
Sz pg399l b 5l 6 Sl 055 Heate 4 (sl
S 0SS o o5 1, SllogkS YV putig s K IpaD S e
9, IpaB (6 T LS4 czgo 095 0 Shos L (uis 02
IpaD ogdleasy 355 oo prles wnal 3 5Ll 5 (6,551 el
S 09 6L e Il syls 5 Sonls 9> M
FsSly 0o o)k wrge g 99d oo oaaly (Sgmgnl JsSTs
g ol medlisiow (55,0 Sk (b by 4zl o
99980 S (Sidg Joho adbgiow ;0 (655L 095 o
WS (g0 039 4oz w5 5 Jobe 4 Jshe Spzles 42 9,5
D VT oss oo S93 el 40 e 2uled 5o

LSS emle, hoslil Ly (el 5l (6505 9
il gl a5 iblis o el i oSl bl
ezl gl 5 e lulys o b ol Gl (oges

Police Medicine, Vol 1, No 1, Summer 2012


http://dx.doi.org/10.30505/1.1.31
https://dor.isc.ac/dor/20.1001.1.22286241.1391.1.1.4.1
http://jpmed.ir/article-1-66-fa.html

[ Downloaded from jpmed.ir on 2025-07-04 ]

[ DOR: 20.1001.1.22286241.1391.1.1.4.1]

[ DOI: 10.30505/1.1.31 ]

V o ks Y ST

oolaiul Sy90 Lgl.‘b}m‘]: ‘-,’J‘}; d Js»\?

pb Y 333
ol
SXF 5'CTCGACTGCAAAGACGTATG 3' s
SR 5' TCAGGCAGGACACTACTCAA 3' -
stxA Ry

IpaDF  TCATGAATTCAGAACAACAAATCAG35 — elobes

IpaDR . PR C W
TCTTAAGCTTTTAAGTATATGAACTAACG 3¢
TRV
05 )]
ipaD

sy slo juad (islg g (5 SLDNA (5 jlsouls
D> S diged 9 (25 ) Gl (bl XS 6 751
YA Soe a9 o ool S 4ls TSB laso jo a8l
504835 10 190 V0 Ce byl [SOS dils 05 o el
L S0 ot (2ole S ol 5 (lo a2 )3 TV (sles
(S 0,5 AccuPrep oY oz cS 5l ool
Wb zlhsiwl ol 8 8 Jeallygiws 3. (BioNEER
55 9% sl PCR 2515 55 551 olyiee, Jol> DNA
25 05 9929 PCR lawgi s .0l ool ipaD g stxA
dged )3 paD (o jpa> pis g S 55 B A axy
305 eSS Al () JS8) ad b il cos Gass

ol o..\.o] Y J?D

Ssmsi] (Bl slaysei] s Y Jgu

Ol Sl 5 JShol S b ool [ 558

S gt T
R R (N> 9 dygas
R R 5 Ay g

ipaD 5 9 STXA )5 2355 (6l 0ol 5,90 PCR 4l .V Jgu

ipaD (45 iS5 acliy SEXA (5 siSS doliy
A, ) adds 35°C EWJUI BV XA 9p°C
ads)  a¥°C ads)  Af°C
a5, YY  adite  oaveC ageYe  aglye aveC
abyo  vy°C - vyYeC
4w ) addsY yv°C EWJUI BV XA vy°C
a5\ aads 0 FC a5, aidof f°C

oolaw!l calire Slalllas o aS el 6.);0[5 ) )Lw.u

Ivy] ogs oo

laisg) § slgo

CudiS slataans
. oo S . 9 éw &4 - :.S " 65) LmJelM .- 5
i ol (Ll <0 JUslS Ly ol T sl
30 GBI — Wgedlw lar e o caS 5l oolaxwl b g
Celw VF Sasay g e o, 5 il a0 YV sl
slerisn G0l bug § Sk (e dind (polo S
Onygl ¢ MeaS 92,55 (=Y jebly (eS¢ (SIS
3Jg5 g ONPG (TSI ¢j9il,l ad ezt yg0)] ¢S 92,50

b loles Jaul

S8 9 1T slagy ga T pladl 9 0 Saa
4, pladllambda red recombineering s, ;3 eslawl L
Spleo Ed a5 51ipaD (5 owa Dy a5us Sd>
5 s el 0 a5 V4] Koo aolie 40 45 0l 39240
Lol (Sgu ol slagyges] plosl 4 pladl 5 i sl
b ool JSstol IS g 6T lacSuns 5l oolaiwl
9 Bad g Sl (e el 135 5 Ll
Bi Jolye (aayd anl (sl o3l b (o 2l

Sl 0,8 55 5

Rl b

M g (g g W g o (Lol jglatoy
(55 Kb 50 39250 Sledlbl 4y axgi b Bl Do ahss
Jol Jyame &5k (Hibstxd (5 slp olaiS el
s 03 cnl el 5L Cdz PYY o jaaly Gl gy 5255
298> poe bl sl 310 j9am Vo (gl NES 5
1959 o5 sl (golaiBl paly ipaD (5 sasendly dsui
Lo yorl s mal dbmwsgan 5255 51 Jol> Jgame 0l ()b
(V Jgoz) ool 5L cax YYY

4 gl ) ool ol o o pallinl o


http://dx.doi.org/10.30505/1.1.31
https://dor.isc.ac/dor/20.1001.1.22286241.1391.1.1.4.1
http://jpmed.ir/article-1-66-fa.html

[ Downloaded from jpmed.ir on 2025-07-04 ]

[ DOR: 20.1001.1.22286241.1391.1.1.4.1]

[ DOI: 10.30505/1.1.31 ]

YA

A S5, 0 e 5 4 sy e LB 25
Voo adgd Vel Lol oo 1,85 500 L0 G anl s oyl
LSS cole, LLB vol> caiS oo ¥ jo g atily iy o
ateios JolS (6 1050 los b oy j2 5wl oly ST |
plol Le Jol o ol 00 Chnds g 3 (g rgms sl
o )5 il az 0 YV gl o el YT e @ ooy (0
S35 03,5 9y sl gods sl Byled Ly 85 18
Saie (650 3l 3-8 o Alone 5 el sladaie
CFU jlage by 503 ploil ly ol aloes 5L3 5,90 CFU
ke Ve lake s a8 5 i 8 NS (555 8 )
i iy Mt 5 435 el o LB a3 Lags
Caprd A5 (8l 0 il G 50 Glas 5l 0as (5llaz)
G5 i jladie o) Ly ol 1SS Jos el 55 00
YOy 45 0l dpgs Lo S 5l lile /0 & (- -nm)
Ll o anal 5L ) COFU (sl o) 1ods Seo
Uigad 3l yelg)Sen YO alejl 09,5 (gaim azS55 ¥y i
Y o iz 3 5 (e CIE ) nd i 5 5
9 9h AtB; By g 5l g See YO b J51S 0g)8
ool Dl s ¢ wiads J S celo FA Coe 4y Slilgs s

RWFORJ PN PPV

l>azal

borSse sLaysej] alwsay oad il s by Jols 45

G 3 0l &5l (6L 09,5 5 ) el sl b anl

ST U5 695 5583925 9 PCR g, sl b (5804) e 37

ool ooiim i (3 i PVl 3 s e /)0
Sl M o L (55 ol (Y S) el 5290
Slosel @l p siin 35T T jpam g o)l jpam | (o
prlte (chg dyges ;0 1PAD 5 y9a s ol Glrorise

@l ad (o 0 Bl D> ndSS g ;0 O] el pae
oy a2 HLas ipaD 5 gse Dy aseus gl PCR ploxl
s S5 350 Al Bt i g 3 S 5 Bl
29 Ste (ghg g 3 paD G 2SS s 4 (950
sl yees! G‘L'-‘ () SD) o9 s A8l D> Cadsd dgus

4 l_(bd)j_w ).».w_».s MSLM oo._».{b.)ul.mu gsi‘“’ﬁ""gs“’] wsL‘L@
Dd> G dSS dyge 45 0b ST g 39 Johite (sloSis g 1]

o s gl Ao

p—
_—
e o
-
—_—
—_—
-—
—
L
——
—
—-—
-

5051 5 955004 sipaD slays (PCR) iS5 oY gama ) S5
oy )0

dgw o5tA 5 jea ¥ Sal> DNA SKiles ) Sals -all

4 Bl Da> b3S dyge SN () Hea> T Salz ¢ sy
Gl (g il MG 3V g an 0imd LS

eSS dyge )3 IPAD (G ey a5 j9a> pac i) Saly -0
Soad a8 ¥ g dygm 0 ipaD (5 jpax Y Sal> w@idl, Do
DNA Slis ¥ Sl «low

(5438 423 g3 i (S s (190 plas
4S9 b Gl Slead 0y g (cexles 2p08 bl sl
A4S oy £ Sl o ooliiwl piz daziile 59 305l
wose ¥ was aid ko Sldllae s e cpl gl gin
el gl a8 5 158 Galesl 09,5 0 00e ¥ g 7S 095
a5 o piY g os adS I8 0 e &S Ggeil e
At Jlow 5105l )18 (e le 3B 0 &5 sty (IS g
s g g (ShDg hges D90 odliiul (Spw S sl g
Wi ooy cutS b LB lasee pod (e O 50 oS 2 00
oo dasle jlaedy ((OD600= 0.5) caslio OD yons, b
eles Sale; L) Laaseed 5l md ooV Jlade o5 551 CFU
Joyol S Jame ol Lo @ j0 g o aiils (o il SIS
J—ol> sladigas 51OV » ) Wiods uSS 9 g5 g diSu,
JENPENE PN TRPE S SOP IR NRER N

Police Medicine, Vol 1, No 1, Summer 2012


http://dx.doi.org/10.30505/1.1.31
https://dor.isc.ac/dor/20.1001.1.22286241.1391.1.1.4.1
http://jpmed.ir/article-1-66-fa.html

[ Downloaded from jpmed.ir on 2025-07-04 ]

[ DOR: 20.1001.1.22286241.1391.1.1.4.1]

[ DOI: 10.30505/1.1.31]

V o ks Y ST

S50 @IS Slodnge TR | Gy i oo LS 395
g s polie Sbgm ol SOl G b S a4 ol o
el ol V] st pglie g T Wiz 4 55 7AY 3g0>
oelS g sylem I b ablie Sl 50 ois D958 s
25 5 5)lem (ol b ablie gl o SSgn 5l eolarl
Lol Gll 5o GmjslSets b ablie (sl STy a5 sl
o9 ol oSly So o sl ool e S (98
S Ojpe Dz (@S S Sl Solom Jele ade
o=l Vo cruloais s olgds g oled azeis 4 S
0995 el o bbe (ol conlin Sy 205 pae 5] s e
e 509 O 5 STy g5 Wy (09 odezmn (S 08S o
53 okl gl 59 jeuo pue g 00l ags (slagySTy 5
Sgdtre dy y ke (LS 00l 3L 3)lge (sages g gy o>
o (S 098 So g (1 988 S 4 lauSTy al s
ale Sty g sla)lSal, (n oo | (S DS
4l Sas bS5 prlee 0 slacraSTy Sl e 5ol
@UlF (Shes Srae (R p odle layuaSTy ool 15 <ol
dah 59,5 b g (olowe (tel s S0 250 0 2V
[vol D10 o ppins

L\, T32-Istrati azsly gz asse VAAF Lo, ik
Dged olow! 2a (g piaSl MSLS o Jlgie sy o, 5l colai
b ;5 (Jlgte caS a5 VY jlaey (cnSTy analS
iz 5> daile g Sl S 1 5l g (gillar JLST cy g
dog ol IYFL it 315 i (G (1903D) (00 425 5
Loyl ol o)l (o959 (smisnd Bld 51143 Jlo o
2 VirG dpaABCD g mxiA (invA) e 4w Bi> Sl
STy 9 ailS aimed [YAG YV] 09 M8t ooy el
=59y b 325 OMD) Gaslogty il 4y iy 22 (600X LS
Sl by, o obul VAVY L s T32-Istrati <L aliw
E95 Sy CiS ol poe (s (aulee Jlge
Sl olio gy Crlpbi o]y (56 s )babl g (saog
IVl s 6551 o anedon g colazs g ol

sboahs; 3l Sy (i sLahg) Cdyia L ojg
oolii Ui 55 59 (K 5 g ol sl & 505
Js=0 Gyl sl oy 50,5 JUd ne sl el a5 095 o
5 (Yoshikawa) lslS—ses [¥A] cul o5 B> Ly 55 conlS
3 VirG slacyy 0 S 99 olsel L VRO Jlo yo o) Ken
)28 (g i SL8 MUSs a8l Soas CihSS 4 gaw Miundlys hYA

Yy

9 ks (ol Sl ] Ay o 05250 4l
dolie 99 JolS saias sl pol (pl) Cal ol JSsaal IS
ool 000l ¥ g 40 a5 (el ipaD 5 Bie

Sgp A8l Doe 8ndST g (02 led j08 )l sl
S glaazSss ol plxl (gais azS'5 )0 Sy (90l 0l
485 p) iy Vo (o ME (6555 o] it 50
) iz ozl py5 (Ko gy 00l ainy ) (Sl slaaigad
a8l Du 25T dygu il Cod AT gleaxS g g Aisly e
PR @paD (5 madly a5us Sis ala gty 00l 0g5)
Sleasmorlacs al cpl ol 9 1) et descilo oy 028 5
Sds adSS (6l MCD j0 w2l D508 pols s
Sas J S glodasses a5 cul Jls jo ol el adl
) 05> parlys & a8 5o wiloasl Cuvody b sladiges
(Y JSS) axiws 1505 o g 00,5 oo

5o 0 .).Jyowmodq) LYpw W?LQKQ).Q‘;.\:)); YJ&»A
MRl 655U 5lipaD 5 (goue Dy ddend Bds ax,S

0ad (1903 (g g Abiasgay oS 84S 93 I (slaiged ~ il
im0 ol 1) patr ezl )9 59 45 Wog

O3] 00D Capnd 00 g aligey a5 olaanS o>l Gligel -0
loslas 59 1) pir deseile 59 45 Wingy 0o

SIIa04T § 1)

Gy yS Bblie ;5 u3slfed Wb lis S5 Fp @ azgi b
Lily b o ol gy 65400 ganng Jl> )0 sloygiS
Sl (632 Jls s5low (pl b allie 4 5L el slag)ou
il 55 by e slages o > Wt 55k [Vl
Ot Loty 39, [V il o 1) So5 Jloa! ol
s o ol L ablio b ol Jole 55 Seigm 5T 0 polie
ML g (g W 3l ) j0 sy Sl i 5l 5 Mg

4 gl ) ool ol o o pallinl o


http://dx.doi.org/10.30505/1.1.31
https://dor.isc.ac/dor/20.1001.1.22286241.1391.1.1.4.1
http://jpmed.ir/article-1-66-fa.html

[ Downloaded from jpmed.ir on 2025-07-04 ]

[ DOR: 20.1001.1.22286241.1391.1.1.4.1]

[ DOI: 10.30505/1.1.31 ]

Yy

OO e 500l a8 sladgw 4 b e ol o
b STy adgs (sl 1) gy ! L o 0l (sl
Iyagvalas o

A e b 0yl Sy ladygw b @S v axg L
S Mt o2l 50 (sote (AL &S VIFG (5 2 o)l S o0
STy s 5 Bas (gl cowlio WS wa ipaD (5 Y5
S 9 02l 0 ol Ba> &5 |zl oad a0
rodhe s oo Rl Dol 4 | MSS 655 (Jobe o
1, S wrls aosl T Ly TpaD) ey lolids <0l
aile (g Sl S5 0 g ol YOl g0 5 s
2 ot sl G 9 [TAG YV] el ISt o2l Sy
x5S 4 ol 5 [¥a] 0o M8t sorls rniile (58 USC
5 YA S e ol 1, Ban Jsho sl (s, bty plo
A Vs ) (Sl (o2 S Sloogad gy il T
bl 0aisS lgauuel Jlowy Wilgi o il oo ol 5 A3

sloo; b glaea gy Jdo 4ipaD & (gosedly a5
258> (22 deendly (59, 45 WD s 53 Joiane K00
sl @l o) 5L w2l 0 Sl Jl (28 )l
O o=l Bis 3l Jols 0als cars 003 Aygus sozlgs O y0d
allas 15 sy 3y50 Ay el llns gl 00T UG 55
P29 g 0 Ulg pae 5 (ceales p08 (il s @ 5l
Sl elie SLE W5 oo (gaan 428 93 )0 i el
DBl e joled agle STy o

313)38 g Y33
el o8l (goine g gole JolS cglos by ol anlllas
7505 ol Lo, ;5 el 485 alowl () Ll

il (i o o oSS bl 4 50 (g las (oime

References

1. Kotloff KL, Winickoff JP, Ivanoff B, Clemens JD,
Swerdlow DL, Sansonetti PJ, et al. Global burden of
Shigella infections: implications for vaccine
development and implementation of control strategies.
Bull World Health Organ 1999; 77: 651-66.

2. Bhimma R, Rollins NC, Coovadia HM, Adhikari M.

Post-dysenteric hemolytic uremic syndrome in

o s gl Ao

pace oS [¥+ JoisS slog| P156 o T10 yg)9mmil 5 5l oolicnl b
Jome 3o ol @l IR -l 5o cbli> 5 ol sl
seSly 5o Gl s 1] 05 gaie azS5 s>
gl>,9 b wg a S o (AVirG, Aaro4)CVDI203
axS 9> 10 weyoads izl VA4 L o (Noriega ), o
3 oles () " CFU dga > ,0) lawgie 50 0 bl g (g
dga> ,0) HYL slajes o Lal s ils o) (oYU (6l Jozs
STy gy S il s 5l ase (V- b)) CFU
latgu b obs imen [Y0] wols las ate 251y
virG, ) CVDI205 (AguaBA) CVD1204 L oo_is o_Jgs
s (Aset, Asen, AguaBA, AvirG) 1207 CVD (AAguaBA
e g B aS ols s (Aset, Asen, AguaBA) CVD1208
S o & e S 5 (Selplin slogy; (355 Jls
oS 5 sUigh V0] ogts oo a1 (VL 2liee! 5
311, 8C599 genSly amuilS 45— Yo+ A Jlw ;o (Launay)
slao 18 (B> G Jel Vol (il MELS g
03515 ) fepA {(ylS g, Fiwgns Jgiws o3 entl wirG
St o (F& 55w Lo, Joiune) f5 5 (elS's il o0iS il o
=] glal ldbogls o ayg o 0l U poles sl
L] ols e 95 511, oomslin  ilidlone
sledy g (Ranallo) LS g gL Jasgs Yoo 8 Jlo o
amsbB1 asbB2 sen setlAasd slay; o sladl >
Dol VRS2) 2a ¢y S5 NS5 s ipa HY/S suhP T
s WRSAD) \ 5 (sl ML 3 SIXAB 4 virG slagy;
T USs wipaB gsen virG glayyy o olo iy
ol ol jeliie dy ool a8 S IS 4 g, 30 S Sl (WRSS)
¢ (A-Red Recombineering) s, lousY oS 55 g, s gu
s ol b [PYY0] ol sual 5 L g, 45
Sl p Sl QLS W=D 551 3 ) by (=l (DS

children during an epidemic of Shigella dysentery in
Kwazulu/Natal. Pediatr Nephrol 1997; 11: 560-4.

3. Cook GC. Effect of global warming on the distribution
of parasitic and other infectious diseases: a review. J
R Soc Med 1992; 85: 688-91.

4. Banish LD, Sims R, Sack D, Montali RJ, Phillips L Jr,

Bush M. Prevalence of shigellosis and other enteric

Police Medicine, Vol 1, No 1, Summer 2012


http://dx.doi.org/10.30505/1.1.31
https://dor.isc.ac/dor/20.1001.1.22286241.1391.1.1.4.1
http://jpmed.ir/article-1-66-fa.html

[ Downloaded from jpmed.ir on 2025-07-04 ]

[ DOR: 20.1001.1.22286241.1391.1.1.4.1]

[ DOI: 10.30505/1.1.31 ]

V g s Y ST

pathogens in a zoologic collection of primates. ] Am
Vet Med Assoc 1993; 203: 126-32.

5. Lai V, Wang L, Reeves PR. Escherichia coli clone

Sonnei (Shigella sonnei) had a chromosomal O-
antigen gene cluster prior to gaining its current
plasmid-borne O-antigen genes. J Bacteriol 1998;
180: 2983-6.

6. Girard MP, Steele D, Chaignat CL, Kieny MP. A

review of vaccine research and development: human
enteric infections. Vaccine 2006; 24: 2732-50.
Bennish ML. Potentially lethal complications of
shigellosis. Rev Infect Dis 1991; 13: S319-24.
Venkatesan MM, Buysse JM, Kopecko DIJ.
Characterization of invasion plasmid antigen genes
(ipaBCD) from Shigella flexneri. Proc Natl Acad Sci
U S A 1988; 85: 9317-21.

9. Venkatesan MM, Goldberg MB, Rose DJ, Grotbeck EJ,

10.

11.

12.

13.

14.

Burland V, Blattner FR. Complete DNA sequence
and analysis of the large virulence plasmid of Shigella
flexneri. Infect Immun 2001; 69: 3271-85.
Bourdet-Sicard R, Riidiger M, Jockusch BM, Gounon
P, Sansonetti PJ, Nhieu GT. Binding of the Shigella
protein  IpaA to F-actin
depolymerization. EMBO J 1999; 18: 5853-62.
Espina M, Olive AJ, Kenjale R, Moore DS, Ausar SF,

Kaminski RW, et al. IpaD localizes to the tip of the

vinculin  induces

type III secretion system needle of Shigella flexneri.
Infect Immun 2006; 74: 4391-400.
Robbins ML, Parr LW, Hann WD. Coliform-Shigella
antagonism in fecal cultures among isolates from
residents of two egyptian villages. Am J Epidemiol
1958; 68: 6-12.
Scrimshaw NS, Guzman MA, Kevany JJ, Ascoli W.
Bruch HA, Gordon JE. Studies of diarrheal disease in
Central America: IV. Demographic distributions of
acute diarrheal disease in two rural populations of the
Guatemalan highlands. Am J Trop Med Hygiene
1962; 11: 401-9.

Chung JSH, Shek KC, Yau HH, CW Kam.

Emergency physicians in tsunami relief: a discussion

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

ve

of tsunami-related health conditions and necessary
preparations. Hong Kong J Eemerg Med 2005; 12:
252-60.

Greenberg JH, Schmidt EA, Bell FS Jr. A common
source epidemic of shigellosis. Public Health Rep
1966; 81: 1019-24.

Oaks EV, Turbyfill KR. Development and evaluation
of a Shigella flexneri 2a and S. sonnei bivalent
invasin complex (Invaplex) vaccine. Vaccine 2006;
24:2290-301.

Ranjbar R, Aleo A, Giammanco GM, Dionisi AM,
Sadeghifard N, Mammina C. Genetic relatedness
among isolates of Shigella sonnei carrying class 2
integrons in Tehran, Iran, 2002-2003. BMC Infect
Dis 2007; 7: 62.

Lindberg AA, Kirnell A, Stocker BA, Katakura S,
Sweiha H, Reinholt FP. Development of an
auxotrophic oral live Shigella flexneri vaccine.
Vaccine 1988; 6: 146-50.

Ranallo RT, Barnoy S, Thakkar S, Urick T,
Venkatesan MM. Developing live Shigella vaccines
using Red recombineering. FEMS Immunol Med
Microbiol 2006; 47: 462-9.

Murphy KC. Use of bacteriophage lambda
recombination functions to promote gene replacement
in Escherichia coli. J Bacteriol 1998; 180: 2063-71.
Zhang Y, Buchholz F, Muyrers JP, Stewart AF. A
new logic for DNA engineering using recombination
in Escherichia coli. Nat Genet 1998; 20: 123-8.
Mackel DC, Langlet LF, Venice LA. The use of the
guinea-pig conjtjnctiave as an experimental as an
model for the study of virulence of shigella
organisms. Am J Epidemiol 1961; 73: 219-23.

Freter R., Experimental enteric Shigella and Vibrio
infections in mice and guinea pigs. J Exp Med 1956;
104: 411.

MoezArdalan K, Zali MR, Dallal MM, Hemami MR,
Salmanzadeh-Ahrabi S. Prevalence and pattern of
antimicrobial resistance of Shigella species among

patients with acute diarrhoea in Karaj, Tehran, Iran. J

4 gl ) ool ol o o pallinl o


http://dx.doi.org/10.30505/1.1.31
https://dor.isc.ac/dor/20.1001.1.22286241.1391.1.1.4.1
http://jpmed.ir/article-1-66-fa.html

[ Downloaded from jpmed.ir on 2025-07-04 ]

[ DOR: 20.1001.1.22286241.1391.1.1.4.1]

[ DOI: 10.30505/1.1.31 ]

Yo

25.

26.

Health Popul Nutr 2003; 21: 96-102.

Kotloff KL, Pasetti MF, Barry EM, Nataro JP,
Wasserman SS, Sztein MB, et al. Deletion in the
Shigella enterotoxin genes further attenuates Shigella
flexneri 2a bearing guanine auxotrophy in a phase 1
trial of CVD 1204 and CVD 1208. J Infect Dis 2004;
190: 1745-54.

Jennison AV, Verma NK. Shigella flexneri infection:
pathogenesis and vaccine development. FEMS
Microbiol Rev 2004;. 28: 43-58.

27. Venkatesan MM, Hartman AB, Newland JW, Ivanova

28.

29.

30.

31.

32.

VS, Hale TL, McDonough M, et al. Construction,
characterization, and animal testing of WRSdI, a
Shigella dysenteriae 1 vaccine. Infect Immun 2002;
70: 2950-8.

Venkatesan M, Fernandez-Prada C, Buysse JM,
Formal SB, Hale TL. Virulence phenotype and
genetic characteristics of the T32-ISTRATI Shigella
flexneri 2a vaccine strain. Vaccine1991; 9: 358-63.
Lesic B, Rahme LG. Use of the lambda Red
recombinase system to rapidly generate mutants in
Pseudomonas aeruginosa. BMC Mol Biol 2008; 9: 20.
Yoshikawa M, Sasakawa C, Okada N, Takasaka M,
Nakayama M, Yoshikawa Y, et al. Construction and
evaluation of a virG thyA double mutant of Shigella
flexneri 2a as a candidate live-attenuated oral vaccine.
Vaccine 1995; 13: 1436-40.

Hartman AB, Venkatesan MM. Construction of a
stable attenuated Shigella sonnei Delta virG vaccine
WRSSI,

immunogenicity in the

strain, and protective efficacy and

guinea pig
keratoconjunctivitis model. Infect Immun1998; 66:
4572-6.

Launay O, Sadorge C, Jolly N, Poirier B, Béchet S,
van der Vliet D,et al. Safety and immunogenicity of

SC599, an oral live attenuated Shigella dysenteriae

33.

34.

35.

36.

37.

38.

39.

40.

WK 5 il Ao Lo uas

type-1 vaccine in healthy volunteers: results of a
Phase 2, double-blind placebo-
controlled trial. Vaccine 2009; 27: 1184-91.

Serra-Moreno R, Acosta S, Hernalsteens JP, Jofre J,

randomized,

Muniesa M. Use of the lambda Red recombinase
system to produce recombinant prophages carrying
antibiotic resistance genes. BMC Mol Biol 2006; 7:
31.

Noriega FR, Wang JY, Losonsky G, Maneval DR,
Hone DM, Levine MM. Construction and
characterization of attenuated delta aroA delta virG
Shigella flexneri 2a strain CVD 1203, a prototype live
oral vaccine. Infect Immun 1994; 62: 5168-72.
Germani Y, Philippe J. Sansonetti. Live-Attenuated
Shigella Vaccines. Is Encouraging Good Enough?.
Replicating Vaccines 2011: 99-117.

Fontaine A, Arondel J, Sansonetti PJ. Construction
and evaluation of live attenuated vaccine strains of
Shigella flexneri and Shigella dysenteriac 1. Res
Microbiol 1990; 141: 907-12.

Comelis GR. The type III secretion injectisome. Nat Rev
Microbiol 2006; 4: 811-25.

Skoudy A, Mounier J, Aruffo A, Ohayon H, Gounon
P, Sansonetti P, et al. CD44 binds to the Shigella
IpaB protein and participates in bacterial invasion of
epithelial cells. Cell Microbiol 2000; 2: 19-33.
Picking WL, Nishioka H, Hearn PD, Baxter MA,
Harrington AT, Blocker A, et al. IpaD of Shigella
flexneri is independently required for regulation of
Ipa protein secretion and efficient insertion of IpaB
and IpaC into host membranes. Infect Immun 2005;
73: 1432-40.

Blocker A, Jouihri N, Larquet E, Gounon P, Ebel F,
Parsot C, et al. Structure and composition of the
Shigella flexneri ‘needle complex’, a part of its type
IIT secreton. Mol Microbiol 2001; 39: 652-63.

Police Medicine, Vol 1, No 1, Summer 2012


http://dx.doi.org/10.30505/1.1.31
https://dor.isc.ac/dor/20.1001.1.22286241.1391.1.1.4.1
http://jpmed.ir/article-1-66-fa.html
http://www.tcpdf.org

