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Abstract

Background and Objectives: Gasterointertidis is one of the most common forms of
Salmonellosis, which is a worldwide problem. The invasive characteristic of intestinal
bacteria is one of their pathogenicity Mechanisms , which can be easily investigated by
cell culture technique. In this study ,the invasive characteristic of some Sa/monella
serogroup were investigated by using HEP-2 cell.

Methods and Material: The rectals soap were prepared from 280 diarrhea patients
referred to Imam Khomeyni and children medical centres , 140 with bloody diarrhea
and 140 with watery diarrhea as a comparison group. The rectal soap was taken before
patients taking any antibiotics, and 140 rectal specimens were taken from healthy
people as a control group. All the samples were inoculated in differential and selective
media, like Hektoen enteric agar and Xylose lysine deoxycholate (XLD) agar .After
incubation at 37C for 24 hours, the colonies were examined and identified by
conventional biochemical and serological tests. Using  HEP-2, cellular invasion
characteristic of Salmonella serogroups was assessed. Moreover, the antibiotic
resistance patterns were performed according to Clinical and Laboratory Standards
Institute (CLSI).

Results: Of all tested samples, 35(8.3%) are Sa/monella strains. The frequency of
Salmonella is reported for bloody diarrhea (5.2%), watery diarrhea ( 1.7%) and
control group( 1.4%) .The most abundant serogroups with invasive characteristic, using
HEP-2 cell culture, are serogroup B ( 62.9%) and D (17.2%).

Conclusion
The results obtained in this study show that the majority of Sa/monella isolates are
without invasive characteristic.

Key words: Sa/monella, Diarrhea, Cell invasion, Cell culture



ggf&gjg:—‘sd: iy slyle

2548 (Kb pole Db pid O gamumos” S

Jlew! 4 Miso 3181 30 HEP- 2 sla Joku 4 MWigadles (S 09 579 s > lef Ol 3m0

el by S Uy 3 2l 5 03 Sl JSCo ESC el (I 9 i S
ot ST L 05 4 5 Gl T by ($loan 5o 1 G (o slas ST o by Sl
1 g3l oz Ly (S s HEP2 Sl CiS™ 1 o3lizaal U alllan ol 5 G oy o b5 S shes
SIS et 2 0 Wigelles (510 05,8 5

IFe ¢ (ot gl Ly log Vo) Sl 40 Sieo oy YA il oulid g (sl SIS T i iy 37 990
OS2 b S 0 5 it plol (Sl Olivolay 0 oS tnzl o (g Lo 058" Olsie 40 ST lgol U Loy
5 Sl a3 ¢ S8 05, S Olpte ol 3Ll aigei V5 S ST S0 Sl S L)
G La OT 518 il a2y 1V 33 0l oG Cb s YF Sl oy 5 03 g0 eli JETXLD 5 05250 lonsi]
o3l boolid B Lled (5 )5 e 5 b s (Sl oo i 03lizil b s s 5 0 b (sl (S s i
e i Sl ey 3y g Sigellr (sl 05 5 o lgr Sy s HEDP-2 sl o257 i, i
03,5 i CLSI ol gz oo s O (S g 5T ot glio (55

3l g5 Sgallaw ol 03,8 Iz g 0 3y 30 (518 i gai I GA/PIN sadlev i gs 1O U 45
At Gl 0350 TV/F S 5iS 05 .8 35 5 /Y, st Slgael 40 ObMao 3 JB/Y  SOT lgasl 0 Moo
PV L iy 4 B oy S e HED 2 Joho CuiS 60 (oo lgF Sl by onlid b 05,85
sy NV/Y) 85

gy (ol b 8 S gallis sl ol 2T a0 OLE ko] Gy s[5 56 b dmd

ol ST ol pmlgs cSlgesl Mgl S SAMT (S 0519

JYo Olaks (g sz
Slge S5 Som Do S o pulid o5 Son s
Ol el (K g sle oBilae gl
L9 o ile
oSl ¢ gt 5 5L T 5 g5 sendl 05 8 LT HLtils
Ol 0l (S p ke o> (L bligy
G35 (A abl doxeo
e o1 555 Dl 3 jme elid p Son sl
OOl g5 Ol Sz
SOV 3 e
S Caaglin Sl 5 e (ol Oy S sl
Ol e (S o she oilne 1 Sn
o G5 Pl e
b S olf.:.:b)'ﬂwt.i Ji?\ S5 (5 il
ORI (Ol (S g she ol IS5 87
S ol 415
oS3l (3 a5l 03,8 (ol 6 i)l s S
Ol 001 g (K5 ke o8l (ltgy

JYo Ol (Sugo oz 1 gl 0 99
CYA-AARAYAVY :egdl
soltanirad34@yah00.com : g yisKH s
(il 0uSCisls deu g}jg:n o] :a}é‘(
Ol (S o she o8l

/A e Jgo9

VAN 3 gle ol
VAUVl by




@ aleg 09,5 4 5B 1) Golew 8 sl 0L (VYY)
Lsb o (Peyer,s patches ) ,o ¢S 55 M gl Jsle
5 Kl sla gy Sl eslizal 457 SbuT 51.OF)
Sl Uy plbelnm b Slbosas o
et e ol )l 1y arles 055 sl pmsE
s Finlay .ol 4 OSG Jobe ciST gla b, b
Ngalle 5 s Wsadlo o (2STy OLKen
(S A 4 e 1) 53 HEP-2 (slad gl b pgss 0
358 Wb gl 4Y &S5 sl 4 T 358 5 0 le
g andllas ol 51 o L(V0) Wisls 5l 5wy 3550 1y
G5 eolial L Wpals (6 b 4 g ol Sl
S dynl ol LT &7 Jigw ol @ ey HEP-2 J5he
S LGl 1 dsl sls Jshe 4 prlg Sl Sl
Ll 05 9
IR P9I

JESy T g wgad 655, WA Jlo s asdllae ol
Voo dled LleVFr) Jlgal 4 Sie Hley YA
4 0iiS amr o (amglie 0 8 Ol g2e 4 (ST bl bl
S WS b S e s et bl Gl Okl
Olsie 4 @Il 330 51 @5m5 Ve &Spn (8T 3L 55
Sl Lo 53 JUS ) ST s 45505 L plonil J 287 05 8
;\m}uc;x,tﬁxw)o}&&uw,gl;\
sl Shs bWl 0al Sl ol YF
23 Wsall 4 & Sn (sl (ST o 5 (s 2 5 AL
S sr Sl s ol 05K Lo s XLD Lo
« Urea « TSI agar wsle gladisw b s
s MR-VP, SIM, Simmons citrate, Lysine agar
Wb 5 e (VP)As eslial (g5 gl iulesT
Jordls s b 05l 81 S 2y 4 S salle
b 1y oty Cuslie o (SKis) odijle S8

el S ST sy » CLSI fadl)zus

nalidixidacid, ciprofloxacin, cefixime , gentamicin,
chloramphenicol, amikacin, nitrofourantoin,
neomycin , kanamycin, cephalexin, ampicillin,

Sl el ags amoxicillin , tetracyclin, co-trimoxazole

o Wgalle (S 09 579y p g Q‘}g&/ ‘ )\

EVYSY-7Y
3 SWgadle (sla g (i 5 Iy 5 2l el
6oL sl Al a &S wa SL STL slasjlew 4z
Osahas W GUle 5l o Maa 1) OS5 587 05 9 4 51 31 5
s il s @ el b sl o Sl el
s o5l oyl el d e SIS s sk
S g bug oS dil s 0Ll 53 oMsdle
sl ity 1 5 p sy sn (A5 Wigedlo o5 s 4 N salle
S boley cSlimal 25050 2 4 (VY) 552 0
25 Olys 568 K3 05,8 a3l SOLT OB
ookl 4l JU STl Sla 6 slay o b ey el g 53 2
5 STy Sl eslizal b &S Wlad 5 o 51 IS 5k
odd awlS g les opl s Sl il 5 (s Oboys
S sy (Gl i 4 glaws ol (FF)wl
el 3 S ol Sl Oelny G5 sl
CledlS I (SS lossy Gl S oy U5
S iS4 Sl Sl
4 o2le s St Jle Ol sy JU
23 &S dzes 3l Sl e M55 Ol lad s
T e s s LS Gk
o e 9351 il sy 055k sla sl S
0350 SlapmsEl G5 4 WAL o dlgwl sl
sph gr S (g Sl O Sl 4 358 g
JUs 4 1) Gl (arlg o &8 Cab a5 Ll 2l
el 5 LB Sl oS 458 Oles (il dal
sl ol g e S i werlg Ll s Jol
S sladshe S (S gl 03 glaedindy 7
ke Slapadl 1l 53503 3 95 o STl ela 5
ok fate Obge ladshe mhaw 4 baods oy e G2 b
SRl 530N Al o alB ) 5 Solen
I o Gladsbe 53 (Sale & 15 olan sla 4
Sloods 5 bspn L 4 S pw a5 03,5558 bl
Sl ke 53 55 @ a8 5 ekl T (o5l
358 oo pd 1S J S el g on pas (slaan

AY 5l () o loud) pidd 093¢ AL LT Pole dlxo



ShiCen 9 J¥s otak/ 1

5 Ay 590 ok &Ky5)5 L S iy il s S,
o513 sizud l,T aEarle's Salt b b cpkix 1) b s
s Ly Lo VO ML 1y dgle Kos HLSG L
Sadshe & 1y G e /D Ml dey 5 s o
Fodea 8 Oysoalybdyd gos el 4slsl HEP-2
Sde ol b s s esls L3 YVIC,s ol
b Jse 30y sl - e ys &S V.>-l€.e sl S L
)a}riﬁfgﬁ"\{t}ﬁ Sk JFs sk wleus HEP-2
Lo K i ol o il L ke sl
ol sk ol Sl S Ak Gl S 1 s
L b gl o5l 55 Jama 55,5 il &) 503 i J 257
s ol iz i Earle's Salt voml al s 5L 2 5 5L Y
BLol Sk S5 dby Laos VO Ml ple 4 o
2921y oo CiS Lo Cele ¥ OLL ST ey A (e
#)T « Dulbecco's PBS L L ¥ I, ladslu 5 ae,
oslaT HEP-2 (slad gho (551>~ Y syl ad
SLol Jgle Y Ml S Tde glad g 4 . idd (65T &K,
g T o 03501 o 4RE3 0 Ss 4y 5 03503
SV S 68 4 eals OG 1, LY (g5l Leighton
@\)Tn\{):}i el J}Jt.ajsjnjf = 5 (gl
S ey 5 o350 ol A Glas S w1y JoY
ST K5 oS Lo 5 ils 1) oY S8
BV oY Sl e s et ) leS K i OT L
JuE =l ladsne 53 w5 5wy JoY
(sygg_w)\,Jwv,a>|>)|;uﬂju&f}<rV+9v)
5 ke 3)lse ki a5 ge ENTELLAN o bd dm (55l
2T Jobw 0933 4 S 358 Sldalin ulal
VeVttt gWeVe b (VoW 10600 0 Sllasl
sl

oy S5 S g 31 UAMOIN sadle alus YO
233 8 eslial ey Cools (o p s sl
W YF o bl GaNsallu ¢ iulaT 550 (s 505 o
b b g plo t Cand 5B og S (gl g 4 Loy o o

Oojles ISE)Ls g a5 5 ) 5V por lgs 2,85

AV 5lg (10 3lads)pidd 0390 AL b0 3T pole dloxe

Sbdibe <28 Gl (W 8 il s S s
oslizal 7V + Ol 4 FCS (5l MEM L. | HEp-2
b2 FCS Yo ml I MEM & ml a ol 4. s S
ST M e Sl S ¥ M s s 3Lzl ol s
b Y My s lo g b e o skes Y
G JFs by ot b 4 Gl A8 SLS
Ls Arml «(Intracellular Growth Medium) s Su
Veml 5 eSS (5T Jslos Vo Ml (FCS (551> MEM
S8 oS as Ll (e pg/ml) o555 J e |
HED- slad sk b3 8 J 58" 0590 o sl 5 51 5 e
CiS I S8 o uaes (SESUM 55 Ol 0 152
S K Sl e dsl Jshe sbsjl Coda o875 ool
o 4 5 038 ojien F 1) e L Jeke &Y
DT Gl s pesate S s 6,
slaas 4 Leighton Tubes s xlg Oyl bl
05,8 J 1) CiS Lases Il 45 ls CiST abeie
3 «wd 1y J b Dulbecco’s PBS J glowe F-0 ml L
Cpeme 5 483 Y=F Sl a5 03 505 90LS1 OT 4 e 5 Y
S5 aid 10 Sde gl 1) S 5 o3 ST J
O Ml igh M o 51 ad gl B A5 asls TVC
s SaS 4 03 S Lol 0T 4 JulS MEM S Laoms
Les 55 5 o &S Sl 11 adshe sl oy
o 6T 5bs5) 5 adhe IS 6l Lis 5l
21 ok Opmilge 3l golie sdm SlislejT
65505 LI MEM 0 Ml 0T 4 5 abey, K5 slaeSudls
CiS Lo Csle FA S dn A 025¥VOC g1 s
WY S 55 VB S dm dshe b g0 sk
Gl S8 Low bl Lol S5 oS gl
S 1, Leighton ,is T2 sldd s 5 40 HEP-2
503l siz Earle's Salt v ml L |y ladshe 5055
Low VvOMIEOT 4 5058 Ji 1, 0T aids w31
e 3 03508 LS| (gl S ST s MEM
WO 5 s Cele ¥ Se 4 Bl Sype 4 |y adly)
L DRRCID. - FURCIPS W 5 IR R - PR RS



ERTIIPNSTYPRERTIIN

o O gamilyg St 3 s HEP-2 (gl J oo -1 0 by 5

() )l Jdr) 390 15555 52 (6 3V i 51 a 03 5 1 bt Lo € 03, 5 o W sl (Gl 5 ol o) addlles ) 5o

axdllzo 3590 (S Jigalle nrlge S 09 579y 1919 2395 — Y osled Jour

Ao o Sge I Sl Wgalls S 09 579 yw

XY Y 4 D 0959 puMigatle

Wl 4 Yy Bog 59 yudligedls
0. Y 2 C 09 579 yu Wgalles .

Laald SIG Yy sy I3 w3550 INVILIO O gors
S aml s T g Vo5 18 s B ¥ 5 0Vs 0
JW gl gladshe o dla a0 538 OV 5 lafpw
4 OVons pb S fSsw vy oxlg (Jilie 5o dea
Heffron 5 Finlay coomes ((Y4) 345 0 olss &y
S50 5 sdshe 4 35,5 SUIFW selle &7 bl o
3 el IS gl gy 5 (S 6l m 535051,
0555 @3l I ) sad s 45 p 555 50 AN sl
Wyl sacsbpe I (& Tl SLnsse SLSTL
G e 4 3B s AWl 5 e sl IS
Sy Kl el 4 5ol am 55y A e
w4 LSl ol JSh wslKe 085 .00)
oRils cpkiz 53 oy cpl o Ll Gl odis adtie

NYY) Gl 4 S ) g JolS 5 (g oladllas
p3050 S Wisalle wrlg (o) 53 O1ISes 5 Nesse
ARl Ll s s HEp-2 JLL o) sla Jsbe o
Uil Do 2 A Ui S A
bl ks aN-acylnomoserine lactones (AHLS).

(TF) .l o el 3 gl o s

—x
055L Sl S 5 dgul 4 Coenl 5 a5 0554

o Ve o) 52 5 Al B8 s 53 0T bele
22 LS ) el Cav e el by
Aib s e 5 addlas b s L bWl gl
a3l o,y gl anl STl 3l esl gl 53 aST L sl
Sl dmea Ol 04 53 serlg sladlgwl sl
S GaedlSe 555 S ol S5 olen Slalllas
Oy U o) sladshe 4 sl (g Zely
S50 2 By OFAAAQ) Sl o 5 jaze 35 5 0
Jls KK Sl & das e O Misalla
039 U (gl dew Sl Hse b &5 550 0 o pime sl
om ST 0L SKea s Barnhill s g o 0L J sk 5,05
HED- (glad b L p 52 g0 (W godlo 5 od o0 DU sl
Sadsbe & T 358 5 0l ( Sk 4 2t 51,2
Shials SI3 g s 5 1y 258 o0 JUE ol Y 5 e
M5 Sope 2 Lol ol S amls T Sk
2 9 hsd g mlb SMsdlu gla sy 1 Sl eslias
Sl STy 5 4 pleom Slpe 5 e § 2575 D)5
Llf oyl shKes 5 Worton.(V)ws S

S ekl oS e 4 Il 3 s e i N pedla

AT Sle (10 ko) widd 093¢ AL Lo 3T pale dloxo



Oon g JYo ..;Ua.l.a/r\

EILSELE R o)
Kl O oz liios S b 3l e s e oy

oslad 4 0L Sl ailg Sl 5 (Ko esle
CAEL ( AVVV/YE & 5oV VAT 5l 3

Refrences

1.Rabsch W, Tschape H, Baumler AJ. Non — typhoial
Salmonellosis: emerging problems. Microbes and
infection. 2001; 3(3): 237 — 247.

2. Voetsch AC, Van Gilder TJ, Angulo FJ, Farley MM,
Shallow S, Marcus R, et al. Food Net estimate of the
burden of illness caused by Nontyphoidal Salmonella
infections in the United States. Clin Infect Dis. 2004; 38
(3): 127-134.

3. Yang YJ, Huang MC, Wang SM, Wu JJ, Cheng CP,
Liu CC, et al. Analysis of risk factors for bacteremia in
children with non typhoidal Salmonella gastroenteritis.
Eur J Clin Microbiol Infect Dis. 2002; 21(4): 290 — 293.

4. Shkalim V, Amir A, Samra Z, Amir J. Characteristics
of non-typhi Salmonella gastroenteritis associated with
bacteremia in infants and young children. Infection.
2012; 40(3): 285-289.

5. Galanakis E, Bitsori M, Maraki S, Giannakopoulou
C, Samonis G, Tselentis Y. Invasive non-typhoidal
salmonellosis in immunocompetent infants and children.
Inter J Infect Dis. 2007; 11(1): 36-39.

6. Douce GR, Amin Il, Stephen J. Invasion of HEp-2
cells by strains of Salmonella typhimurium of different
virulence in relation to Gastroenteritis. J Med Microbiol.
1991; 35(6): 349-357.

7.Marmorosch K, Hirumi H. Practical tissue culture
Application. Vertebrate cell culture. 1972; 9-11.

8.SoltanDallaMM.Bacterial diarrheal infections and me
chanisms of their pathogenicity. Nabz. 1995; 5(4): 48-52.

9.Fleckenstein JM, Hardwidge PR, Munson GP, Rasko
DA, Sommerfelt H, Steinsland H. Molecular
mechanisms of enterotoxigenic  Escherichia coli
infection. Microbes Infect. 2010; 12(2):89-98.

10. Joklik WK, Willett HP, Anos DB and wifert CM.
Zinsser Microbiology. 20 Th ed. Appleton and Longe
Newalk. 1992.

11. Bukholm G, Degre M. Effect of human leukocyte
interferon on invasiveness of Salmonella species in HEp-2
cell cultures. Infection and Immunity. 1983; 42(3): 1198-1

12. Usman A D, Arzai A, Sulaiman SK. The genetic and
molecular basis of bacterial invasion of epithelial cells.A
review. Bayero Journal of Pure and Applied Sciences.
2008; 1(1): 25 — 28.

13. Vugia DJ, Samuel M, Farley MM, Marcus R,
Shiferaw B, Shallow S, et al. Invasive Salmonella
Infections in the United States, FoodNet, 1996-1999:
Incidence, Serotype Distribution, and Outcome . Clin
Infect Dis. 2004; 38(3): 149-156.

AV sle (Vooled)wian b)j&@lf.’.‘.gln}T Pole dlxo

S 5 Ao

S 55l 5l phn 4 8 s o 0L skl oy il
S dypl STl s g Jgho Jo15 40 3585 4 531 D sl
Led ozl Can 3 O sl

14. Penheiter KL, Mathur N, Giles D, Fahlen T, Jones BD.
Non-invasive Salmonella typhimurium mutants are
avirulent because of an inability to enter and destroy M
cells of ileal Peyer’s patches. Mol Microbiol. 1997; 24(4):
697-709.

15. Finlay BB, Heffron F, Falkow S. Epithelial cell
surfaces induce Salmonella proteins required for
bacterial adherence and invasion. Science. 1989;
243(4893): 940-943.

16. Jawetz E, Adelberg. Medical Microbiology. 25th ed.
McGraw-Hill .2011.

17. Clinical and Laboratory Standard Institute.
Performance  Standards for  Antimicrobial Disk
Susceptibility Tests. Fifteen Information Supplement.
2005; 25(1): 15-100.

18.Enwere G, Biney E, Cheung YB, Zamon SM, Okoko
B, Oluwalana C, et al. Epidemiological and clinical
characteristics of community acquired invasive infections
in children aged 2-29 month in the Gambia. Pediator
Infect Dis. 2006; 25(8): 700-705.

19. Barnhill AE, Novozhilova E, Day TA, Carlson SA.
Schistosoma-associated Salmonella resist antibiotics via
specific fimbrial attachments to the flatworm. Parasites &
Vectors. 2011; 4:123.

20. Worton KJ, Candy DC, Wallis TS, Clarke GJ,
Osborne MP, Haddon SJ, et al. Studies on early
association of Salmonella typhimurium with intestinal
mucosa in vivo and invitro relationship to virulence. J
Med Microbiol. 1989; 29(4): 283-94.

21. Suarez M, Russmann H. Molecular mechanisms of
Salmonella invasion: the type Il secretion system of the
pathogenicity island 1. Internatl Microbiol. 1998; 1: 197—
204.

22. Nandakumar NS, Pugazhendhi S, Ramakrishna BS.
Effects of enteropathogenic bacteria & lactobacilli on
chemokine secretion & Toll like receptor gene expression
in two human colonic epithelial cell lines. Indian J Med
Res. 2009; 130(2): 170-178.

23. Nesse LL, Berg K, Vesthy LK, Olsaker I, Djgnne B.
Salmonella Typhimurium invasion of HEp-2 epithelial
cells in vitro is increased by N-acylhomoserine lactone
quorum sensing signals. Acta Vet Scand. 2011; 53: 44.


http://www.jbc.org/search?author1=Thierry+P%C3%A9dron&sortspec=date&submit=Submit
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nesse%20LL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Berg%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vestby%20LK%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Olsaker%20I%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Dj%C3%B8nne%20B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=Live%20L%20Nesse%2C%20Kristin%20Berg%2C%20Lene%20K%20Vestby%2C%20Ingrid%20Olsaker%2C%20Berit%20Dj%C3%B8nne%20
http://cid.oxfordjournals.org/search?author1=Andrew+C.+Voetsch&sortspec=date&submit=Submit
http://cid.oxfordjournals.org/search?author1=Thomas+J.+Van+Gilder&sortspec=date&submit=Submit
http://cid.oxfordjournals.org/search?author1=Frederick+J.+Angulo&sortspec=date&submit=Submit
http://cid.oxfordjournals.org/search?author1=Monica+M.+Farley&sortspec=date&submit=Submit
http://cid.oxfordjournals.org/search?author1=Sue+Shallow&sortspec=date&submit=Submit
http://cid.oxfordjournals.org/search?author1=Sue+Shallow&sortspec=date&submit=Submit
http://cid.oxfordjournals.org/search?author1=Ruthanne+Marcus&sortspec=date&submit=Submit
http://www.ncbi.nlm.nih.gov/pubmed?term=Shkalim%20V%5BAuthor%5D&cauthor=true&cauthor_uid=22161258
http://www.ncbi.nlm.nih.gov/pubmed?term=Amir%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22161258
http://www.ncbi.nlm.nih.gov/pubmed?term=Samra%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=22161258
http://www.ncbi.nlm.nih.gov/pubmed?term=Amir%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22161258
http://www.ncbi.nlm.nih.gov/pubmed/22161258
http://www.ijidonline.com/article/S1201-9712(06)00013-0/fulltext
http://www.ijidonline.com/article/S1201-9712(06)00013-0/fulltext
http://www.ijidonline.com/article/S1201-9712(06)00013-0/fulltext
http://www.ijidonline.com/article/S1201-9712(06)00013-0/fulltext
http://www.ijidonline.com/article/S1201-9712(06)00013-0/fulltext
http://www.ijidonline.com/article/S1201-9712(06)00013-0/fulltext
http://www.ijidonline.com/issues?issue_key=S1201-9712(06)X0052-8
http://www.ncbi.nlm.nih.gov/pubmed/19883790
http://www.ncbi.nlm.nih.gov/pubmed/19883790
http://www.ncbi.nlm.nih.gov/pubmed/19883790
http://cid.oxfordjournals.org/search?author1=Duc+J.+Vugia&sortspec=date&submit=Submit
http://cid.oxfordjournals.org/search?author1=Michael+Samuel&sortspec=date&submit=Submit
http://cid.oxfordjournals.org/search?author1=Monica+M.+Farley&sortspec=date&submit=Submit
http://cid.oxfordjournals.org/search?author1=Ruthanne+Marcus&sortspec=date&submit=Submit
http://cid.oxfordjournals.org/search?author1=Beletshachew+Shiferaw&sortspec=date&submit=Submit
http://cid.oxfordjournals.org/search?author1=Beletshachew+Shiferaw&sortspec=date&submit=Submit
http://cid.oxfordjournals.org/search?author1=Sue+Shallow&sortspec=date&submit=Submit

