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Abstract

Background and purpose: Identifying the various genotypes of Echinococcus granulosus as the
agent of hydatid cysts in endemic areas can influence the disease control programs, particularly in
humans. Therefore, this study was conducted to identify the different genotypes of Echinococcus
granulosus from paraffin-embedded tissues of hydatid cysts isolated from human by PCR-RFLP.

Materials and methods: To identify the molecular characteristics of Echinococcus granulosus,
tissue samples from 30 human patients infected with hydatid cysts were collected from hospitals across
the province of Golestan. DNA was extracted and characterized by PCR-RFLP method. In this study,
3 restriction endonuclease enzymes were used.

Results: PCR product obtained from amplification of Echinococcus granulosus rDNA-ITS1 from
human hydatid cysts showed two different patterns of DNA bands in human isolates. In spite of the
difference between human isolates in the size of DNA bands (1000 base pairs), the use of BD1/4S and
EGF1/EGR2 primers showed that these isolates are to some extent similar in the size of band (391 base
pairs). PCR products by RFLP method showed a different pattern of genotype or strain with Taql
restriction enzyme in human isolates. No change in the size of DNA bands were observed with Mspl and
Alul restriction enzyme in human isolates.

Conclusion: Therefore, genotypic differences and similarities between the size of DNA bands of
Echinococcus granulosus from human isolates with PCR-RFLP method indicated the occurrence of

different genotypes of Echinococcus granulosus in different parts of Golestan Province.

Key words: Human hydatid cyst; E. granulosus; PCR-RFLP; Genotype

J Mazand Univ Med Sci 2011; 21(85): 10-19 (Persian).



http://jmums.mazums.ac.ir/article-1-830-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-15]

<>

ol 5o (—Sib)y @0—Lcoll il a_Las
(1o-19) 1090 Jus 3T A s)ladd @ § Camnyy 0)gs

Lol locial jl yug jelgil S YugSgSginSl slo culigi] (el
PCR-RFLP Ubg) w bl aglaas Gun S

'@)l.i:. S puso

" 2l pgas S92uno
'l 3
'y pd (240

‘9-3‘:'.)3 o>l

235

ESnll Gblis 55 SGlos oS Jole Olsie & 5 J518 855 S| Calibns a5 plolid : Db 9 disles
SlLacab 5 e S adlllae ol b i ils plmas 50 Ol 53 030 54 ol J 287 Saael 555 2 Ul 55 o0 S )lo
L plowil PCR-RFLP 355 4 (Glodl A5l oS’ 23k a3l 51 o3 358 5SS 525

ST 355 DNA s 515 S S 58 S g Sl g s (5 g5 4l ] 31 W g 9 3150
35 LDNA zl Al 51 oy 3 5 0 (55T por Ot Sl ol v LAk slay 31 45 ES3la ConS™ Sl w3l
o o3lizal (6 3ES” 550 oS 4 s Vs gkomn 0 5T g 5 a1 25 ol 93 23S 515 (s 2 52 PCRRFLP J S35

S 53 Glasst S Ias ConS 353515 o sS S sSTIDNA-ITST LS5 5l ouaT oty PCR J guamms : b iy
DNA aabss o315l 3 gl (laadgnl s Soglis 355 b (3 ,b 513l OLis Slusl ladds 3t 55 |, DNA (glatily 51 & slize
L Gl S YY) aadad 651001 53 (655> U Laady 5 oy EGFI/EGR2 5 BD1/4S (sla oy s 5l oslizal L (Gl S V2 v v)
25T L b 5lag Sl szl 53 Tagl g 3T L Sslize (6831 odms O RFLP 555 4 PCR Jguame L5 bt S5
i odaline Slusl dg ) 5 Oladad o511 s (6 o5 Mspl 5 Alul

S b Sl u,klwﬁjgylfwjjﬁkftDNA5uuq Slabsd oISl s U 95 alis 5 Ol s pliiiwl
) B Dl Calies bl 5 JSS1 Sglize glasb 5 3525 S0L PCR-RFLP

553 PCRRELP 25, ¢ o33 A 518 o5 5 5574 Ll S S 253418 (slao Sl

4o 0
63basl sla, pb b3 51 roman 5 3015 Ol g 5 0L Golow 51 (58 58 58T s S35 lian (6 5lews
J""J"’ J:.w}; 6JL‘~:’ Lﬁ-‘ (\—r)s;.w‘ &L-:o.h‘ L JL:MJ j:‘.’ BE 4.{ g;.w\ (ZOOHOUC) QL\}? 9 QL.u‘ u,:: ds_)l.&ﬂ
5SS 5SS iz 55 gralio) bas st 55,Y adbie slaysiS 5 o s 4 s gble I )l
3553551,5 wsS S 4281 a (Echinococcus) S 53 (oo 15U ol Cpl ol s 4l ke

Al ok a1 5uk33le (S5 ke oL (5558 5 Dot Liplae e g oS Sl M VT 05l Gliios 2 b fole e TP

E-mail: sgholami@mazums.ac.ir i By s S 05 8 ¢ Sy oSl 55l (S5 p e oKl 55— 0 ME S pahs igarso g0
Ol (S ke oltils (St oSl (gl 36 5 ulis JS3005 80

Oile (S ke oBtils ¢ g gl i a2reS ¢ S 0S8l gl JSIT As)] ol )7 (g gmils Y

AUCALER QPN SNl g gl wwm:au_,;@)u@

1990 13T, AO o)laib « @53 § Cuny )9y Ohsjle i) eolc ol alas o


http://jmums.mazums.ac.ir/article-1-830-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-15]

ul]lﬁnﬂghnué :lel:il

54 (LSBT e Wl dlaz I Caliies
=Ll o158 Oling)

i3S S SN Glas £ Slopa s iz o
(dasls QLU 50) Lapls 5 Ol 5 Ol gl 5 a5l S
2 5505 bt 5 S350 slabss L
9 RPN )l asb S 51 5 adllas 540 O,
1S 5 551 nerd 55 L L el 4l
(Wilodes 1o 45 Maws 3131 Oludl )3 wsj sl S
Aile) o HlAST Uil CaST 4 Mae slapls
o5 JSm Lo fa, L (s g B ki 8
3y4a d9dwe ysbas Jli  >Is5 > PCR-RFLP
s 5 b 1 rarr @)l a4 £ ) 5 aallas
T L O B S P
i 55 L S S b 33515
Ao Lo g, SIPCR-RFLP 555 a0 08,0 L
skl gy ol Sl aalllas sl js a ST AEL s
SIDNA gl gl gy aSal g a5 Lot oo
AU 53 S S 551 e WSSl 55
Clji;.:_wl &l p.5,)lsPCR-RFLP 4PCR @l:.} 03
LS ous Sb  BL slads 5o jIDNA
(Y5YA)3 s oslial 3L s Slacs] Aslas
L lacsss bl s L adllas o0l 0l 2L
STl Sl 553515 S S ST (sla b ol
Ol 55 0t ool Sl il oS dl5L
A gl Rty

L o9 9 dlge
SLmas gas 3l 5y e ¥ slows aalllas sl
e S b Sl d s ST B
FFPT 0, p3edd a5 54 Jl
sladle . (Formalin fixed paraffin embedded)
S S0k le) Ol Ol ol o SIAA B AY
L (G gage 5S> SIS 3T 0 OEF b
SosTpmr WM UL s (f slags 5 S LY

o3 g BLE el )3 (Solan (pl 358 0 Sl
S 015 3 e L 0T 3 Y geme 457 sy, s
;pwcégcmu}@;u«ﬁbg)y@ucb
(5SS SISO E e o 5 el
NP I RO S IPOUPS U K P o
é)uﬁtxjj\QJdR\QQbJ:KM:@QW
3 8 iS5l 6ok 53 S ol wulST s 5o
S S Il 3 Sl 5 Olasl s (gylew s
L 5l golew ol 4 0Ll (3T 010 3 )l
ol rl G-NEul oty & 5518 5528 Calens
o Ol e a8 5 58 i € i lagls 5o
LKl ST 5b 510555 o odalin oYU
el 3 Al oS alS 55 K5 (beKa o g
33 Y sans (FFN) ol ol sdalis 558 LG
(83533 5 5 el Sl (5 )lay 457 iblLe
oS S sS85 53 o3 b 55 el b S5
ol sdaze Sladllas (V)3 )13 3505wl S
gt b oS S 55V eGln 638l 53 48 03 50
ol 48 a1 3 pa s Calizes Glacy gl 3l nSLaS
Slrolen 5 G5 sl G5 2 Sl Sen 55
syrs hYs nl pegde 5 IS 1 el oS
b G Ol 6l Wy il 5y ST 5 s
OFADL s (6 i 2156k oy ul
Slaiy il Sl s 6l Sl Sl
Sl sa s osde wossd gl S usS S S|
SN sla s 3l ) 5 slont g (S5 858 0
0359 40 PCR-RFLP sliw o oo fs, Lo sas 4
4l cpl 355 o 03lizul IDNA LS8 5ITST 4t
IDNA 55 35 5o onlin 5 Gble abom 5I(ITS-1)
e Sl mele CoaSTy Sk ST L oS AL
S50 Sldlas gl Ll 5 (g5 PCR Y sonoes
e i 65 V0 0SB .OFVIAEL oo Coanl (gl)ls
S se sl g5l eslizal b JSSH o1 51 (G1-G10)

bl ey sl (ol OA-Y D)l sds Slulis

n 1990 13T, AO o)laib « @53 § Cuny 5)gs

Ohsjls Sib) eole alEibsls alas


http://jmums.mazums.ac.ir/article-1-830-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-15]

090)0J03)5 95950851 Sl 21505

3l esliwl b o, 5 gl 95 &5 s McManns
C\z-a\ QMTJ}&; ol ‘-}J,f“‘\‘f.‘j&f_l""}ﬁj: a@.w.:
9> TDNA GITST asb 25 (ol (150 F8) LS
Ola ¥ s sy S polasl gl el IPCR
Joaze GdDNA) o355, DNA 8/AS 5)AS &y
‘}_A.i\_).i e Y )\ aa)llos ui‘).: A oslaial (.J.;}.&GA
CS b b g od i 4g) EGFI/EGR2 5BD1/4S
3L Esl Lapasl ol o oslitanl (G § 5SS
1- Forward, BD1: 5-GTCGTAACAAGGTTTCCGTA-3'
Reverse, 4S: 5-TCTAGATGCGTTCGAA(G/A)TGTCGATG-3'

2- Forward, EGF1: 5'-CCAAACTTGATCATTTAGAGGAAG-3',
Reverse, EGR2: 5'-TATGGGCCAAATTCACTCATTACC-3

G S0 o ITST anss 25 ol o
«(pH=4) «(Y++ ng/ul) & ul DNA template fol i
0+ Mm KCLV\*mM Tris-HCl buffer
5l «dNTP Y/6 Mm ,—» | ¥/6 Mm MgCL2
»3Taq polymerase ;I V/dunit 4 Y¥pmol i,
2 612 PCR Lyl b ué oslewl PCR iiSTl g J gloes
w90 °C 53 IS oSG adsl oy s Juls ady ;!
Codes 40 0 5390 °C 53 JSw FO 5 4iss Vv ke
S5 g akds ) Sl o VY OC LSS d e cast ¥
J g Sl 035 adds V0 DU 4 VY °C Ll
Al a3 55,87 J5 Gk 51 2SS 5 AwPCR
539 2SIV % (w/v)Tris-acetate-EDTA) TBE
5 G185 Al oA L 5 o k13 8
O Jraze &S5 J5 oK w5 DNA glatsl
5 5 odalin (Gel Chemi Doc, BioRad) 5 sslS”
2 Sl (PR J ptms (o 5T s Egr
RS B [FYNEVPEGTI R 5 PHGNE Y
5 g Slasis LTaql 5 Alul, Mspl ;LS 5 51
bugodld g pLVX 5 ki glackle
YV slos 3ol \r UP Ousa wlie oS 5

A eslatal ax o

S5 se 5 (Sl Do S0 4 o gad s S
Lads gad dad .o o3ls JUasl Ol le (Ko 0dSCiils
J=lS Slasein 0T ulal 5 a5 Ls g sladS™ g1yl

..\isjf Colasl 4 sas o

il sl 4pa 92,5 48l

G35V B8 gla b (5L oBaleT 5o
VO glac 55 53 sl o (3L, slacS L
sSchneider s, G-b .db o313 51,5 5,25 S
JH S iml 4 g0 8 4 DNA £l sl (s 01, 8n
ids ) Sde an oL, Sl a3 YV s 5 Sl
S 4 V0010 g 53 55 i god e A (5,14
Any Ll ) 9 0T g9y wle s 5l 5l 42350
55 e (R S 21350 dl e
53 Ldls 6513 5 Aoys Ve g A @ Oer J LT s
Cgad o an g ol S 4Bl Ladsa dl el OLL
NS Lol a1 Ve S )

ESp S (sLad g0 ( DNA ol il (gl
VIY 4 pH UPBS L dsys Ve JSU1 s 0ds 5,106
OLLSaa 5 Sambrook sy Gob p e i pheis
Sl an 555 5100 OKGn 5 (sl b 5 (1)
DNA gl &Sl oslizul UK 5255, 5SDS o
213 A8 plaml DNA ol 3l fol o (05l &S ,2)
03908 30 LY pl js Kged o 51 ml Al s
LRCIRVPRN G LT s 3> 5 man K 5ls s Opl
Cilies Jorl o b K 055 DNA i 4S5l ol
G TE Bl ady S Vet 03,5 L1l g 5 ol prtel
39 5 Oluabol (gl 5.l Lg)\.\@.ii—ﬂoc s 55 0T
& 08 Sl sy L Lads 50 DNA o Lle ¢ DNA

(YAYA) LS s (SOD)

:PCR-RFLP %5, 4 rDNA-ITSI po; T miis 5 e
(Internal Transcribed Spacer 1) ITS1 4>U j..i;
b bl bl s (S LPCR 25 4

3BOW1€S cb\)&&kjﬂ.@cu;))é_:bﬂau

1990 13T, AO o)laib « @53 § Cuny )9y

Ohs3)le i) eole oGl alas |


http://jmums.mazums.ac.ir/article-1-830-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-15]

ul]lﬁnﬂghnu.é :l]H.l.'l'.l

5 osles Jads) ol Sl CancS ol 0S5

Q0 oJLw:lJi)«aJ

o35 S 5 SIDNA Solabsd o & o0 5 sldn 1 ) osled Jgae
5BDI/4S (cla ol s LLPCR Ly 5S35 Sl dmy w55l 8

Sl ds 31,5 EGFI/EGF2

stesl 455, DNA askss o151 Ay P
¥4\Bp BDI1/4S
¥4\ 51+ Bp EGF1/ EGF2

1000 bp

3 239518 155 oS S IDNA (slail: ) oxleds 9
S L Sl cladt gl o590, DNA GITTST anks 255

ALY 6310 5 31485) EGFI/EGR2 as) 3 3l s3Lizwl L PCR

Ll ConS” a8l sls 440 DNA wf;/”rm
JAlul sMspl,Taql sls /.f;/'(,@w/
5 5 ASIDNA (S 5yl in
43l GLras 53 PCR gy e o355 51 5
AV a5 STY 1 Gl Sl c S
L Taql 5 Alul cMspl ;LS 5 5 Lled S 4 s
Adeslewl Lagd 5 0lS 6 5l gl Jlges
3553518 55 5 5SIDNA (5T

[Alul (5" AG/CT 3"), MSPI (5' C/CGG 3'), Taq I (5' T/CGA 3")]
(15-20pl, PCR product with 2 pl assay buffer, 2 pl BSA, 7 ul sterile
distilled water and 1 pl restriction enzymes 8-10 U/ pl at 370C)

SIPCR-RFLP Jgaos oo 5T on 5l ey
L or 5Ly LTBE 3 s dwys ¥ 55,87 J5 & b
PSP s B R  S BP 7Y FCA PRI W T
J5 o&ms Lo 5 DNA L 5 650155, Loy 5
.u\iéfwﬁ)l’d}ou\ﬁmjﬁg@g}@ﬁfb
FRLP L?“{J"T r..ﬂ.h }PCR CJY}M Oolalad o)‘u\a‘
a5 5 e UVIdOC 1531 5 oy 551 o
A awlie K uSK L DNA Ll

b asb

CeS BL slaas s DNA 5l anllles s
ol 43 5 15 5 oo 43 0kt WS Sl Asluts
Ot al o (sLaOlw by 3 (FFPT) (p0,L s
(PCR-RFLP) J4Sss s, 5l oslial L Ol
IDNA TSI aob sl i & 5,5 )y 3 50
5 ESSPCR s 5553515 o555 55
25T Sl eslizl Ly RFLP (sl S Ly o
LS GlalaS 5l ki gad 3 S aglie SIS 5 5.0
Oyles (o33 F) a5 5 (13 F) Jloeb (s 53 4Y)
30 Ja ¥4 Ohlas s :S0lae s g ok | >
Y sl e g Wl VY 350Dk 35 o 5 e &S
a2 5 05 Ohles s Lis g dle VA O
A3 Lo 33 FA/Y 5 dpy3 DV/A

(IDNA-ITS1 25 5l outeT Caws 4 PCR J gues
5 Slast sl 53 1, DNA (5L &S anbas (o ,S)
J s A5l (6 381 515 OLES 031001 5 sl L
Csliin asl s 55 ey ekl o511 i 5IPCR
=S S sSIDNA (glad Sl o 3lusl . dd odalis
¥4 o311 b b ¢SS FS 4 BDI el y b wsjdsl S
521 65k S EGR2 5 EGF1 Sal b 5 5L i
4S s odalice 5L Cas FAY Ve Oglane o)

DNA Slabss (¢ oI 55 U 55 Soslis outias Ol

1B 1996 3T AO a)ladd « @53 § Cunyy 8)gs

Ohsjls Sib) eole alEibsls alas


http://jmums.mazums.ac.ir/article-1-830-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-15]

090)0J03)5 95950851 Sl 21505

338 S S SSIDNA il s SN0 Y osled g
G20 LTS Slabd o 5T on 1 ey Sl (la g 53
(WL o311 5 514x) Mspl o 5T L RFLP

:Taql /,fj;/’

033855 5SS #SIDNA o 5T oa |
st sLad 5 1 (GFI/EGR2 a5 L) PCR J guaes
L 555055 sl 93 6581 &S Tagl o 5T L
UL A 65815 5L i Ve 5 YAY (Lol
(¥ oyleis J)-b,-)-\.:vc.k.a\.iﬁj\{(;ﬁa-\a' PEARIAE
3533518 0sS S pSIDNA o 5T oo 3
L bl slad s BD1/4S ey LPCR J yzes
S VY 5 Y0 65100 s sl 93 5Kl T
.(“a)uﬂ}@‘j\' UL«.&J}J:,—)MLML‘;AJ'\{

S S g SIDNA 31 5sline sLa Sl
LDNA 0L a5 55 b K55 i 51 s 861 5

BE Q;L&: slasOlas &S Ls odalin Q}u.".a LSUMJ‘.L:‘

Aoy ¥ e b 5s,81 d5 gy Sl sladls s
0 G5 $Lapr ST L (o 5T s 1 Jol 5801 5

Al 2]

oS S SSIDNA T el a Joe L

(BD1/4S ) s L) PCR J s 35S gil S
3 2SS ALUT 5T L Gl sLaad !
As edalice L i YAY oIl 5 il ¢SS DNA
DNA Lf""i)"T W J-_.o& ) Y a)Lq._:l' d)v\—>')
22l LPCR Jpaoms 3553515 058 S 55|
plol ALUT o 55T L Sl (sladls 5 GF1/EGR2

(Y OJL«.A.;' d_}v\>> Sl 0 S

DNA (ladsl Olabes oy & 65151 5 sldss oY oskds Jouor
ol 33 b ods ZSGPCR Jpamms usjh sl 8 sS85
oS 4 ;Y‘ijbu Soglate gl g"lJ"T L 6“'1I'T S"M Bl Y

Sl gzl 53 (65U 5500

Gl Dl o)l DNA el lakss o100 e
BD1/4S i, L DNA EGF1/EGF2 ayl , L 5T/ DNA
¥a\b -

P ALUI

*4\b Y4) 4\ eeb
P Jlop MSP1

Y8+ 5 \F\bp YAY 5V bp
Taql

§ev Y0 5V0:bp
Mspl /,f;/’

33955 55 S S \DNA oy 5T s b

L 0l &S (583 e Mspl o 55T L sl
v-».ll—ﬁ)J) L odalie )La C»d:- Voo jYQ\ le.ha)‘.u
Jyass 3533515 osS 5S 5SIDNA (o 5T
v.iJ_JT ol b Ll glady I BD1/4S ol LPCR
Cd YAY oIl b i ¥4)Y o511 LDNA WL dii
J}.L‘;-) i odalice labes aj‘..U‘ BE) ngxaﬁ' g_)j.b )L'

.(Yojwﬂ}.saij\'a)u

1990 13T, AO o)laib « @53 § Cuny )9y

OhsI)le i) eole ol alas  |)\C


http://jmums.mazums.ac.ir/article-1-830-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-15]

ul]lﬁnﬂghnu.é :l]H.l.'l'.l

3 Taql Lsur'.'.)-;Tb.@:’.f-‘”‘ L U)ol
L oaalas oml 53 o3, 51 odalics sl 4y 5!
Ayl 5 Slakes o310 53 (6 x5 Mspl 5 Alul V'i};T
DNA (sladUb sl 5 o3l 4l i odalie Ll
35 S5 #SIDNA o 5T s 5wy Alul o 5T L
oalie Sl slaatgnl s 53 wgssdsl S
LY oylad Jads) A

3 it 93535818 55 55 51 DNA (58
DNA (5.5 55 Slaks L Mspl VJ_;TQ&JJT s
¢SS Slabd g 5L i M 5 YA Sl gl s
A sdalie L Coi ¥4 6,1l 3 DNA ol
it 3| oy 353518 5SS S 1DNA (5 81
33 DNA UL 95 Slabs U Taql VJ*J"T L e 5T
SF YO GlasIll 5 5L S V) e SYAY (sl Il
e HT 555 KLy 4 s odalin 3L i VO
o2 5T i sl ey DNA 3 (059 28) Ooslize
RFLP (¢, Sl o) s os9e . owl RFLP 35, L
Mspl 5 Alul 0 55T s 6351 8 oS S ST
5L i ¥AY olas Il ;3 DNA (gl ¢S5 olakss
s 3 a5 wlis 55N edzasliss 45T ol
L s3T5 8 usS S 5uS1 (Homolog) DNA
el Sl g1 53 S gl 8 0553 wlis

Yoot Jlw s 0L 5 6y Sy anllan s
S wle Loty (ladil je 51 010 Calibee 3bLe s
313G 53 sl # 51 Ol 5 25 ¢y ki S
@u\_zdm,‘.;u:)\f\)m gy sl Y
5SS e ()34l e Sl aallbs
5(G6) i S Loyl Yoo X Jle s 0, Kes
e RFLP 51 lalic sl S L (G6) (s b
CAlul slag 5T L1 6 8 5 i S (slady 3l
SIITS1 a>LPCR-RFLP 35, - Mspl 4Rsal
W53 S 5158 0l sl s Sosline oLdl e >y
oS S S gl slagy ol 3 5y rioean
(PCR-RFLP) J s i3, b0l pl 53 si sl S

DNA I obasil &5 5 bl ctab s DNA gl IT
dajlwﬁ,wﬂvm;\@}g@,u;ﬁo;wp
DNA L (Homolog) DNA sls T 5 alis KL
o3-S 58 551 S gline Sl b5 255 Sy

ol QL8 Bl 3 il gladdg 3l 55 s3Il &

3353515 55 S 5SIDNA slasil S ¥ oslad pgad
s LITS-1 Slalss ey 5T o 51 gy Ll gladly 31 5o
(L o311 5 sluws) Taql s,.iJ';Tb.RFLP

DNA ;S g 501 v...a.a: Sz ol addllas s

s Gl sla sl 318 eSS ST
LTaql 5 Alul, Mspl jV¥is gues V.U'ST 4. 3| RFLP
b A esli s 3l g 5l slae JIss
DNA Slabs 5l & slite 6 5 SII 53 ol as0lis
230 b 5 S i 35 35515 oS S S

10 P96 3TL A0 sylaid . @5y 9 Cumy 2)gs

Ohsjls Sib) eole alEibsls alas


http://jmums.mazums.ac.ir/article-1-830-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-15]

090)0J03)5 95950851 Sl 21505

33 453 33 eens EGFI/EGR2 (sl ,asl » L RFLP
DNA (sladsb ojIdSI DNA 25 51 ey dadllas o
Gl Gl i Ve ) Sl i S LS L
Yoot Jlw 5o 0LSKen 5 (o aalllas 53 .(FT)s
ladyyl 5 S slady ;| DNA-ITST olakss o 31
Ly halis o311 01yl 1 s 2 5 638 (gt £
3 S 55k S ST (glae Il b aland g3 5 S
aslie L 5518 Gl Ve v 5400) 0T
Sl dypl 5oyl anlllas b Calidee Dlalllas o
UL Dol 5 5L Cda Ve I L AL s wlis
35 b g b e odalics 3L i YA 63101 L
Y49A Jlw 5 O, 5 Zhang Lw 5 oS (glasllas
3D Sl 118 5 Sl Wl ¥ sy 2 Ol s
Gt s oS i 8 ol sl ol
S5 SNge 2554 35558 5SS 55
s 8§ &y 50 COI 0 5 (Mitochondrial DNA)
5K —iin & w2 LG gtiin S gla oy ol
Gl (55 5 &K= 28 45 2 1 (G6) (s 20 o
35 Slalss U (i S oy il Sl dgpl B s
Ol ml s Sglize bl 51 5L Cir Y4+ 5 ¥ 550
s o 5 oIl allls ool y3 s & 5158
33 5L i Fre B¥O s> 5 (glejlul LDNA
LS Lhedalice e 5 Sl sladi sl
)40 Calls (g3 9d U ol asllas
33555 55 5 5SIDNA Lol aallias 55
S5 3 Gt Als S 45 (sLaas g
sl b5 51 Slusl (gladl s I PCR J guaes (sla il
25 Doglite ol ¢ 5 Ll o511 5 L S
A S S S Sl g slatil 6 S
EGF1/EGR2 , o), LPCR J gz Sluil sladls ;!
BD1/4S ;) L 5 3L Cir YA 5 )00 v o310 s
5300 oylacd Jgda) i odalie 5L s ¥AY o1l
V44¥ JLw y> McManus s Bowles La w5 Lw

5l acabas 95 (VF) 148V Jlw s 01,La 5 Scott «(\F)

5 e VA Jle 43 0L, Kan 5 Zhang asdlles s
Yol Jle s 0es 5 Me 5 Y08 Jlo ys ads
sladsnl5s JeSse 5 50 slaiss L
~ B g i S K gl b Sl 5 Sl
D5 At 5y e S e slaas o Olgie 4 i
O o e JUS| s Wil e oS PVl 4B
Olallles b 5 slar Lawly aolbme e 5 Ol
(PPl il 2 Cpdiou

Ot gy il sladlw Ol alas s
FIAE 5SS SN o el b Glaab 55
Cal Gl sl gl S il glacil |
5y 30 Carl LU 4 (FFPTS) ol b 53 0l
ol IS g anllan 55 1. S5 eslizul
Ol 31 Slast ASls S S (slaas s DNA
S g0 s 3l eslial U 5L sl sl m Ol
;3 ) 5 3,50 (PCR-RFLP of rDNA- ITSI)
DNA TSI aakss ¢ 5l i andllan ol s ks §
A S sline slaojlbl 53 wajd gl § u S S S
A5 ST (6Lra 505 PCR gz ms 25
odalice 01l 3,8 dlad 3 Ol cpl 3 _SLadl bl
L4 2 IDNA-ITST b PCR J guamme oy .S
O 3L alis slasplis Slaat glaad gyl 4
L sl gasi= U 5 658 5 sk S slady
330 s lie poman Sl (6 15 9 Ll glad g5
Sl slad sl 4 b g 0 IDNA-TTST Solabas o141
055 4 olabad o311 3 Ol stiasplss K uSS L
BD1/4S s EGFI/EGR2 (sl 3! 5 5l osliul s
b o

YVl 53 Olgiol 5101 5 (s5les
o510 BD1/4S ol U Sludl dslas slacns
Wer 5V en by esjsd sl 8 S S 52SIDNA
ke andlle 53 umeen (Y9 S EIS L s
Yo slans g3 Y Jla s 0,LSa 5 LS (S

S99 PCR ag, Ly Gladl dslis S S 450

1990 13T, AO o)laib « @53 § Cuny )9y

Ohs3)le Sib) eolc oGl alas ¢


http://jmums.mazums.ac.ir/article-1-830-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-15]

ul]lﬁnﬂghnué :lel:il

oS S ST Sglime b5 53 3525 Sl
Ol Dbl Caliee Golin 53 3 il b sj 51 S
33 J;ﬁy&;;gw&wbqjgﬁcul

.:)‘J G‘-’f’. E) G’L"“"‘ 6&43};11

SISl
P e () Lo e S5 (BT 0K 4SSl
5 I5Nse 5 Jsb Dados S0 3ol e |25
ol ST e s Sliul g a8, S (LST
C3PF s Gla it Jo 5 (S 0dSa Sl
S O F )3T (s ~ r._<> sokw ey
SLaol 528 SLS S 5 uE (g ekee g 5 LY
3 5m3 (65l 1 Lo anlllae oyl plonil 53 48 DS Ol
Cslee Sl ptmen T o Jas 4 ST 5 i s
Gl Kan 5 Sdelacs (gl s oKls (gl 5 Dlidos
oL Jol lis ol sls 1y S5 LS Ol

References

1. Eckert J, Schantz PM, Gasser RB, Torgerson
PR, Bessonov AS, Movsessian SO. Geographic
distribution and prevalence. In: Eckert J,
Gemmell MA, Meslin FX, Pawlowski ZS
(eds) WHO/OIE Manual on Echinococcosis
in Human and animals: A public health
problem of global concern. Paris: World
Organisation for Animal Health. 2001; pp.
100-142.

2. Sartiozkan S, Yal¢in C. Estimating the

production losses due to cystic echinococcosis
in ruminants in Turkey. Vet Parasitol 2009;
163(4): 330-334.

3. Snébel V, Altintas N, D'Amelio S, Nakao
M, Romig T, Yolasigmaz A, et al. Cystic
echinococcosis in Turkey: genetic variability
and first record of the pig strain (G7) in the
country. Parasitol Res 2009; 105(1): 145-154.

53 dnbad 6 5 S g g otin S (slad gyl SIITSI
SV Y Jlu 3 0 5 e s 5 Sl )
Sl nl ;3 0l sl ;Yo # dle js ods 5 e
Slalss slao Ul L 1y Sl 5 g 2d cguiim S
VA G o/ Slalas o510 alie U35 DNA-ITSI
Jols mlE LS am@ns S 58 Gl i S
5L i YA gl acalas 65100 s sl aalllas
03 Sglita lac g 535 392 g OOt ol s yls oD
23 &G ST (S ole 3wl 53 BOT 3G 5 adate
Glalis (g oS dmes 55 . das o OLis |y O]
a3 5! ,3Mspl 5Alul r.1J'.;TL3DNA 51 (Homolog)
P ol ey alis b edalics Sl
3 By Gl sl 53518 oS S 58
o3l g sldw b SIDNA JIes 5l o5 555 alis
3¢,wa|jt{.@lwﬂr~a&;j\muxl{
33355 S S 2SI G165 0305 (SIS alis

5ladS Olul ;5 PCR-RFLP g, L Laad s 5l o

4. Gholami Sh, Mobedi E, Ziace H, Sharif M.
Intestinal helminth parasites in dog and
jackal in inferent areas Sari in the year 1992-
1993. J Mazand Univ Med Sci 1999; 9(22,23):
5-12 (Persian).

5. Dalimi A, Mobedi I. Helminth parasites of
carnivores in northern Iran. Ann Trop Med
Parasitol 1992; 86(4): 395-397.

6. Ansari-Lari M. A retrospective survey of
hydatidosis in livestock in Shiraz, Iran, based
on abattoir data during 1999-2004. Vet
Parasitol 2005; 133(1): 119-123.

7. Dalimi A, Motamedi G, Hosseini M,
Mohammadian B, Malaki H, Ghamari Z, et
al. Echinococcosis/hydatidosis in western
Iran. Vet Parasitol 2002; 105(2): 161-171.

8. Yousofi Darani H, Avijgan M, Karimi K,
Manouchehri K, Masood J. Seroepidemiology

1V 1890 )3T AD ojladds « @3 § Cuny )93

Ohsjls Sib) eole alEibsls alas


http://jmums.mazums.ac.ir/article-1-830-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-15]

09)0)g3)5 09959508351 Sl 31503

10.

11.

12.

13.

14.

15.

16.

of Hydatid Cyst in Chaharmahal va Bakhtiari
Province, Iran. Iranian J Publ Health 2003;
23(2): 31-33.

. Harandi MF, Hobbs RP, Adams PJ, Mobedi

I, Morgan-Ryan UM, Thompson RC.
Molecular and morphological characterization
of Echinococcus granulosus of human and
animal origin in Iran. Parasitology 2002;
125(Pt 4): 367-373.

Bowles J, Blair D, McManus DP. Genetic
variants within the genus Echinococcus
identified by mitochonderial DNA sequencing.
Mol Biochem Parasitol 1992; 54(2): 156-173.
McManus DP, Rishi AK.  Genetic
heterogeneity within Echinococcus granulosus:
isolates from different hosts and geographical
areas characterized with DNA probes.
Parasitology 1989; 99(Pt 1): 17-29.
Lavikainen A, Lehtinen MJ, Meri T, Hirvela-
Koski V, Meri S. Molecular genetic
characterization of the Fennoscandian cervid
strain, a new genotypic group (G10) of
Echinococcus granulosus. Parasitology 2003;
127(Pt 3): 207-215.

Bowles J, McManus DP. Molecular variation
in Echinococcus. Acta Trop. 1993; 53(3-4):
291-305.

Bowles J, McManus DP. Rapid discrimination
of Echinococcus species and strains using a
polymerase chain reaction-based RFLP
method. Mole Biochem Parasitol 1993; 57(2):
231-240.

Thompson RCA. Biology and systematics of
Echinococcus. In Echinococcus and Hydatid
Disease (ed. Thompson RCA, Lymbery Al.).
Wallingford: CAB International; 1995. pp. 1-50.
Thompson RC, Lymbery AJ. The nature,
extent and significance of variation within
the genus Echinococcus. Adv Parasitol 1988;

27:209-258.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Thompson RC, McManus DP. Towards
a taxonomic revision of the genus
Echinococcus. Trends Parasitol 2002; 18(10):
452-457.

Scott JC, Stefaniak J, Pawlowski ZS,
McManus DP. Molecular genetic analysis of
human cystic hydatid cases from Poland:
identification of a new genotypic group (G9)
of Echinococcus granulosus. Parsitology
1997; 114(Pt 1): 37-43.

Lavikainen A, Lehtinen MJ, Meri T, Hirvela-
Koski V, Meri S. Molecular genetic
characterization of the Fennoscandian cervid
strain, a new genotypic group (G10) of
Echinococcus granulosus. Parasitology 2003;
127(Pt 3): 207-215.

McManus DP, Thompson RC. Molecular
epidemiology of cystic echinococcosis.
Parasitology 2003; 127(Suppl): S37-S51.
Bowles J, Blair D, McManus DP. A molecular
phylogeny of the genus Echinococcus.
Parasitology 1995; 110(Pt 3): 317-328.
Lymbery AJ, Thompson RC, Hobbs RP.
Genetic diversity and genetic differentiation
in Echinococcus granulosus (Batsch, 1786)
from domestic and sylvatic hosts on the
mainland of Australia. Parasitology 1990;
101(Pt 2): 283-289.

Zhang L, Eslami A, Hosseini SH, McManus
DP. Indication of the presence of two distinct
strains of Echinococcus granulosus in Iran by
mitochondrial DNA markers. Am J Trop
Med Hyg 1998; 59(1): 171-174.

Shahnazi M, Hejazi H, Salehi M, Andalib AR.
Molecular characterization of human and
animal Echinococcus granulosus isolates in
Isfahan, Iran. Acta Trop 2011; 117(1): 47-50.
Arbabi M, Hooshyar H. Survey of
Echinococcosis and Hydatidosis in Kashan

Region, Central Iran. Iranian J Pub Health

1990 13T, AO o)laib « @53 § Cuny )9y

Ohs3)le i) eole oGl alas A


http://jmums.mazums.ac.ir/article-1-830-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-15]

ul]lEnﬂlghnu.é :lel:il

26.

27.

28.

29.

2006; 35(1): 75-81.

Sharbatkhori M, Mirhendi H, Harandi MF,
Rezaeian M, Mohebali M, Eshraghian M, et
al. Echinococcus granulosus genotypes in
livestock of Iran indicating high frequency of
G1 genotype in camels. Exp Parasitol 2010;
124(4): 373-379.

Sharbatkhori M, Mirhendi H, Jex AR,
Pangasa A, Campbell BE, Kia E, Eshraghian
M, Fasihi Harandi M, Gasser RB. Genetic
categorization of Echinococcus granulosus from
humans and herbivorous hosts in Iran using
an integrated mutation scanning-phylogenetic
approach. Electrophoresis 2009; 30: 2648-
2655.

Schneider R, Gollackner B, Edel B, Schmid
K, Wrba F, Tucek G, et al. Development of a
new PCR protocol for the detection of species
and genotypes (strains) of Echinococcus in
formalin-fixed, paraffin-embedded tissues.
Int J Parasitol 2008; 38(8,9): 1065-1071.
Sambrook J, Fritsch EF, Maniatis T. Molecular
Cloning: A Laboratory Manual. 2™ edition.

30.

31.

32.

33.

New York: Cold Spring Harbor Laboratory
Press; 1989.

Sharbatkhori M, Kia E, Fasihi Harandi M,
Jalalizand N, Zahabiun F, Mirhendi H.
Comparison of five simple methods for DNA
extraction from Echinococcus granulosus
protoscoleces for PCR amplification of
ribosomal DNA. Iranian J Parasitol 2009;
4(2): 54-60.

Ahmadi N, Dalimi A. Characterization of
Echinococcus granulosus isolates from
human, sheep and camel in Iran. Infect Genet
Evol 2006; 6(2): 85-90.

Gholami Sh, Irshadullah M, Khan A. Genetic
variation of Echinococcus granulosus isolates
from Indian buffalo and Iranian sheep, cattle
and camel. J] Mazand Univ Med Sci 2009;
19(71): 60-69 (Persian).

Kia EB, Rahimi H, Sharbakhori M, Talebi A,
Fasihi Harandi M, Mirhendi H, et al
Genotype identification of human cystic
echinococcosis in Isfahan, central Iran.

Parasitol Res 2010; 107(3): 757-760.

19

1990 13T, AO o)laib « @53 § Cuny 5)gs

Ohsjls Sib) eole alEibsls alas


http://jmums.mazums.ac.ir/article-1-830-fa.html
http://www.tcpdf.org

