[ Downloaded from irje.tums.ac.ir on 2026-06-17 ]

L8N Oileis 1Y oyl 4690 N YAY f&\ﬁ‘ 63}“}?"‘:‘,‘ RS Al:u

T

9 I 9 g gl I ghe SGslw Ty (JeTs0 ddilla
SOl Ol WSy YT P Eolpe 30 gy of g5
e (SR e 9 el g 9 4elKe 9 Sk 9 Jlroslex

BT 3l o Jolge
Td €83 BaS {obresme pas I i B ST - (e g slow! 5B 0 & L e Sl g0

Ot el oils (Sl 00l ¢ T (slacs o 5 ol 03,8 sl

Ol ol e oKl é_;-};ﬂ‘é 0 dSsils b 3T lags sl 5 il ajjf )L_:l:....ly

Ol OlL,e oKzl v.{.'zx..\: o dSCisls Wb T Gl les s il n}JfL;A‘.A:'ﬁ' 85> 6ﬁbﬁl:r
EINIVAAF s SINIVAAF 1l O 5T 6lay 5 il 03,5 g5 oty (S puals 0aSCails e 5 doma 1575 DLl O g5 1 5L85 ¢ lak (sgo 1oy okive 55
msoltani@ut.ac.ir 1Sy S ey

NNNY sy AVVE 2l &l

Bl i st (9l S 10 59355 5 43R et S et 5] misS T ESY 5 39555 55 sl 1B g donie
oy B0 b axlllas ol sy e,V pelis oo 45 Loyl 51 L5 AVl Sl a5 s psbas oyl o Sl GlaS a5, VT3
sa s 5 ke 5 G5 YD) (st 5 Sl oz slaglin] 13 olaS 555, YIS o505 0+ 0 s lans ool 5T
ol @285 el bas Lo (ol S oSt 5 sl ol Vo jpdo (o (58 i et cizman 5 (SIS YO)
S sl JySUgn sLoanline 5 b Sl S 15,5505 RS ooyl B 3 5 o 5oy asllins 1S B
el o0l 4 iy (gloslone

5 425)l5 oSSV ale U 5555V 4 (6 i Jlown o il 5 (518 1) 08 5 ols s sasliense, ol sl
19) 15F aian] pas 5 assliSeS il 5 g Wive byl osSsS 55 sl ke b 35555 s il ) (5,15 8) Y - slows
59 5wyl Jslse ot (o (gl Olime (o) 2 209 Wie 395 95 95 el 4 (IS V) A g 395 95 955Y & (65,18
s A5 100 3l it canllae 3y50 Jole V8 5 )+ (sl o s syl 50 o (slaolSlS

Ol 5 g G5STimy lils bl 99 58 50 ¢ 35555 955Y g s Lo (nl 45 R oo Lt addllas () lid 16 S A2
sl az g GLLs g5l5e ol 5o gl w5 555 50 jlejhs else 5o

son g 5 sk (sl 5 Jmalez b Jolye eSSV (35S 55 el sl Sl

4o

oo &-J)LMO BMQQLN) d.«Js‘ 6LDKSN)JJ 'Ly L G oo
odas jobay a5 (g lem ol (V) cul Jlo o Slegi o,ldes

sl o 5l (SO aS Lxil 5l g wuS ol lebe gl 5o
oo ‘(e )‘ 9 09.».:60 e ) J““‘ LSQLQ 9 QLJ-AAJ‘ J):;.AAM
a Sl (o5 Ver YL leple) lon Jole s Sl

sl (e a5 wes e olis ety gleadlas @l

1 ols £gge o5 Culond rge Comezr (933l 59, 05,

S gloz oyeis, slols et Sl (S a @l coel
5 5 el slp rams il Core gy ol 5l s 090
lisetigs (FAO, 2011) Carlosds drgi jlan i 5o ol
oy (g Ceio (nl 3 ams g0 (b b jeaS e
(il OMSae g Lags low (B 90 ailiwlio Lol ceulos S
w9 35S Y g 39S 98 ¢ il slas Lo alex
9885 GYIJB caro 4 gl sl s 5 OMSae 550


https://irje.tums.ac.ir/article-1-5068-en.html

[ Downloaded from irje.tums.ac.ir on 2026-06-17 ]

Q‘)K&A E) Ls_»Ua.Lu /.\'

Swyhs Jolge (2Lobi 9 (BB,U (ow)ik Oldos -¥

@ azg by sl lse lulid sl ()5l plnil jolaien;
Sl P il Gl 5o bislen (nl Sielsens]
S50 SeolB )5 51 Sy o sl sleshs dele Voo jpam (oo
wlssg, 3 eolital Jolt Jalse ol 0,8 cpoans aslllae
o9 ol Sl 4z ;0 V0 Vb gles 3525 ol e lsieas
2 ole o5, 0929 (i y0 0,5 e ¥ (SVL) (S (y5eS]
2 6aS Sl Sgzg sVl o Liwg, S92y sVl
O S wewdVl o Sie bl 0gmg oL
o ozl Bb ) ooy 5 o515 5 83l 805 5 oK, S
Sl (S Y anhai B e (SIS (Sud
W)l 4 (ale a5 edjeiz 05 Zes 9 S99
L o) @ Jlol 5l g G (ole azm g 059 (Sghend
25 050 29,See slagialesl elplail W8S 51 2,5
OME S B o 0S5 heley oy ((p3Y &l
S 59,55 S yslaez @l 4 adis blug o5 blag
oselienSly skl WSS o gl e 5 olib
Loolih o)1 5o 00 Sheass 5 jele (LS, (28,555
Sl g S8l (59,58ale) (VL g phas 392 SDleas
@b b lacews obgunt wiile) s8I (LS, (gm 5l 502
Bl g aSy gl eslinul g cal> @) 5l (pgiies
Sl Jod BB o515) Lo yseal )3 Y o135 (S plia e
osalie (gl 9>l5 )3 Guoger el Gasb 31 VI8 o
53 ol 5 (ESHEE (adiolew «(5)95) (b @idle b plals
il 50,55 5 5 g o3l (glalid I eolital wlS IS
el o iog o515 5 1530 sla il 3525 5 65,15 o Lag]
basilom Wads g jop 5 else cnl 5l S o i aslllas
aloss 4355 5 s LS

S5l S (slastling Y
S CLS 3 5 S aigai ~Y-)

g anlllas 5,50 sloolS )15 51 Gy 0 a5 )3l Sl e

5 SpSases Sllee Gl 590 Jhad Jelse 090 b Hga> o
ol s lale lanl i alosl 5 70 4 ol SL s
S oh Ky (S oIS )8 ela (b
Voo Blas olaal 4 g LUl ST Ll 5 oSO s ¢Sl
o 9 el Byl )0 G 00,5 Clls pyae 50 0 5l oale

o)l eSS ESY 5 olil GusS S iyl Jold (ol S
5 b Jolse (Fr g col bagilon 5on el Jelgs
plie Fagll Vb w515 w5y 4z s Slilog anle o i e
0 58 a2 B 6,8 (ol 5 Gl slacdal &
ol 6 Glie Jsae o)l el g)le o Lo lar
The 59 shron S 5 (clyan e & die (Jolse
aSlxilyl copizman (V) Cenl Sglate ‘é)‘)'.n il Cupas
Jelse @ azgs el g5 5 Solen ele (2L 2SL 5l
sl slaely g Of a8 Jalse aile s jlen laskas
xSt 5 IS slr el albe )0 solo ele slags S
Jdo e 4 (Fd) 0400 059 suedl £)150 j0 Sl 595 5
et Ol sk Jelse 5 eagll lagsls alulis L
slagts) Fr @S 4 gl (il Copoe gl ()
SS9 1nj 0,8 SeS 8 gemlinaSTy wiile (6 Ky
Seis Lo lor 45T (nl b ooj)le dapl Bio g Ll ale
E3oge Lol 5 Dygpo 4 daxg Loilpln og sels
ool 5 laslony cnl (oS b wzy JE slacls)
ol gl oy 5 JysS ly byl 5l ol loae e 4y
Sl 93 50 b lony (nl 251 et Baaly oy adlllae
Gt 35 oogll Slapll alelis jslatea 5iS 0y
Sl sle ol op eaiiSasins 5 jlaslas Lilse (ond sl

Cesloads plowl (6 25 S 5 S slo S,

o 09s
axilao é),.o é)‘}.c Qw‘ -3

edoss ool iroy dallhe Ky B o dallls o
L gt sload> )i 9 (Saalen Ll nlnle
Sl 5 Jme)lez lagbinl OS5 (Sdpals Glulid )
wblS slols (b &5 olbolS)l5 el g g 4slSeS
phe Jelse (S e 0 by amah Sl g adle
YO olawd e 0 end 5 ololid ailaisls 13 5l s
39 b Jelse lobid lp g Sl il el as) e
Gloadlae 5 HLSL ciS g gpFaiged Sllee el
AR (bl b Sllas (ol ias alS )5 osil o YsSse
wile el ol S else 5l (S corimen 235 bl
Cyerme Sleyhs el gi> a5 ST g Sl 4z
A (S oslail 1S gl oo


https://irje.tums.ac.ir/article-1-5068-en.html

[ Downloaded from irje.tums.ac.ir on 2026-06-17 ]

W/ g sk 5 ol s Jomasler slatlnl 0lS 555 VT U3 65050 53 3 sSS5SY 5 3 5SS 52 2l S 2o Slags o (2S5 J5S0sm aslllan

590 ,lo,ild sl g 5 <ot ol adBo ) oo 4 VY e e g0
slp ond o edgex DNA oaijlonys 3L g ab sy,
sl ) e b 6y 2C20 slos o (s slosllas
L DNA slodiges oS 5 coaS 25T slaalgl 5 DNA

s alllas 1YV 58T 5 (59, 5,589,501 plox

o555y bdlgnl olubd ly PR Gubol-o
bl eT oS gy yiwl g 49,8

PSP F el g 49)8 S TSV laddgnl olulid sl
S 3l eaddrog slaghs, 5l oS4 (olsl

A% oolawl (Soltani et al. 2005) 4 (Zlotkin et al.1998)
\ O)Lo..:l de} 3 o lools ULW )404‘)4 g.AD.‘> 99 )l )LT U"‘ é‘f
GASL S IRNAYY-NS 5 asl bojesly opl s 8 oolanl
s 1, alal eSS sl 5 sl eSS Y
Jses5s 30 Dream Taq ;leuls S5 o231 U5/1 XTOPCR 3L
Bio- SGlwge 5 olKiws 3l oolatwll PCR aeliy .ol solaswl ade
490 ) adyl gleaidyuly bols ey (S5 ,6D) Rad
9o )ﬁ) LS)L»M)N‘B 399 Yo O 9 (°C94 ) A.A.Jé A RGNV
Jlail «(°C94 5O aa8s \ S &
oS 58Sy 6,55L ol °C56 o adds ) ok 4 90 ,B)
by (bl osSsSsurl 8L Gln °C45 5 a8
90 u_fq) us’L?f ‘sz.: 9 (°C72 o d.wé VO Sow 4,90 )Jb)
Sloslauwl L PCR Joams 28,8 aloxil CC 72 50 aido Vo o
51 ool b sswlcawsds slaash g 5,989 xSl aoys ¥ 58T 3
51 ooliiwl b g 0l (550155, Novel Juice (Gene Direx, USA)
Hgliaghs] ol J; Slsdiine oKL

5! ‘Q—l 2 03B Wb gyl p wSe (Bio-Rad USA XR—plus)
A oolwl S laieds 50 bp50 Silis

B4l
Skt Jalge )

ojled Joaz jo bl g0 y0 sl Julse (oo Slol3 @l
s Jele 18 olass g ot Sl enlond ol i )

ciS o 35 by gl (el 4l 2l (SSSS
YY Ooe 4 °C25 sles jo cuiS slocads 9 o ools oL Sk
) 4, sla sl 5l am alsje 4o Wk (6 e el
5 45y el 5l leebl 5l 5 0b ad S 5l
(oo 05 by hio )9) ieol S5y 50 5 S35le8y90 e
33 gen £ Cmend 9 SYUI (aloj] (s o plonil a6 5Ll
05 ojlige) oudlaz ladigw 51 Sy o 5 patie g5l 5Lk
LSk a4 oluld @ly gan Jole 0 baiges ol

s 0olitul PCR JsSJse (slo by,

PCR Jedgo srasillan -V-Y

b byl a5 Sy o @lon parts 0l gl
PCR gy 4 (e VB g Cuo 05 (S5 £55 5 0ad (55
o aslllas 5 250 @
DNA ! 5wl -l

CoS 5l 2l Sk sledlsnl I DNA zlzed gl
oel5 Biospin bacteria genomic DNA extraction (Bioflux)
EL 3L MITOO0 5 6 55L sbo sslS lacul JI57 ol (gl o oolazu]
°C37 slod jo aids Fr Do s g Aol 10 gumiliwges O g0t
5 RS 3L 15 100 e o fay upms 02355 (gl
Pl Co iluainly Joo Cugs -0 5 a3LSIPK Joloxo 51 IHTO
Hlade dalsl jo ol sl °C56 sled ;o adds VO o @ g
o Giledig)ly Cugs PO Gl e g Lol GA L, 14200
°C5 lod o dado V) Sae 4 VWYeer 90 b e ile Jes
oals JWil miS/T - sl 4 gy mle 5B (bl o 5 el
Lylre 5 o5 odg3l BA 3L IH400 s alepe ,5 .03
590 L aide ) e a9 el Jlasl o pild g as sdwliawsa
50 eddzax mbe ¢ D eudy il °C5 (gles jo Vee e
g o8 Lol Hlopild gm0 ) G 3L 51500 5 wisn ) 599 g
O 5l 20,5 alosl 4iBo Y Gae Ve 90 b ey il
AL SHTUS00 el jo ol a5y, 150 g )0 cddaez mle
4 g ol Alal ol eiw 4y (Washing buffer) gbgcanis
gl g ©85 Sjgo Genile Veere o0 b adds ) O
)5 LSS LY Al e ful il w550 g ) edlme
ab Jae IW5/T byl slocgs 4 yloggin b ild ¢ pus
V0w 4 g adlal ild sl gt 4 IMTOO Elution buffer 4

L Seeis sl Joo (b 5ol awlisSOl GBI sleo jo addo


https://irje.tums.ac.ir/article-1-5068-en.html

[ Downloaded from irje.tums.ac.ir on 2026-06-17 ]

P JelisSsS 5 St 05 (S 9S dgm 90,2 55 (V)
g Sete oS Jewl g g0 58 5L UF) S e e
ClS amad B (AYF) b 0 g S p)S oSS
Sl @St lease ol ol p g3l o ke 2l 2SL
S (V) Sz sl s e VLIS Lais o515 (JAFIY)
Cha )3 (izmen g (e VLI Code VBES £gi 90 0
Y aw o T g5 5 Laid oL iSL aygw o515 (LYA)
3o Ll ggi 5l hadd oS IS (VY +) &y yo by go5 5l Laid o5
S, (1F) G yo g Lo g W i 90, 5l o5, (1Y) 4w

Y oleds Jguz) o anyo Wl 5 LIS £45 90,0

(PCR) Jsge gboasilian gl - Y

5 =555 sbdsnl » PCR) Jsflse slaaslllas mls
slas  Slols o caslowsa e WE 5 cue
ol Jelge bl (eSS tnl 9 wg)l5 ugS eSSy
SHobr S e (S SFSY g jeSsS i
09 b slesl PQR Jyame 5l Jol> by 5501,
(¥ o,lass JS5) bp 5135 (¥ o,lass JS5) bp1100 JsSss
Sy90 E5l5e 51 oE, 8 VA Ho il pl elel p ais S ades
(DY) oS5 1Y olaw )kt 5 Jlmo oz bl 5o dalllas
B0 5 gyl w595 55V ele b (o5 9 9SY @ s
bl 09595 5 ytul Jole b (395 95 95 sl 0 Sl (V)
eSS FESY Jole b (9595 55 4 die slaalS )15 iog,
5 S5295 o Jo)l GlEL (B plars ik bl yo )8
Jole b esSseniel A M eSS 5 (g
Bly 5,255 5 U3l gl anw blie ;5 oll 09595 9% il
VP olass aezlygr g aglS il lealE IS 5 )50 ;0 loass
0 e (VY oS5 ¥ 5 55555 535Y 45 Slie (/5F) ol5 1S
@ Mo GlaolS)l5 plial cpl )3 s 55595 9
gl 0Pl eolpalel Ol o bl )3 eSS S
g S (o 9 (S0 9 S5 (GBS (GBS aw e 02)
Tol @bl 0 GujsSeSenyl a4 M sbeels)lS
Wloads adly (S5 5 K8 cEis)

0390 10+ 5l G )l Jlmo)er bl o asdllas 95
Calosgy 1A+ 5l Gn Glime pl (Jele A Sye0 y0 9 ol
oozl ™ Jelge (sl (s SlolE mizpen () o)lod Jsoz)
Yo jo inio ol ag2g" o "L oS5 " el glié )
TANA 33 copiman 090 1XI0 5 110 Gho ol pa oo
OS] 295" Slas Jale bl ol 5o addllas 950 glaolS IS
Slold e el e 5 aglSeS Gliwl jo ol eays M SIS
Sl Ol ol S Il ps 090 100 1 e Yot Jele VY (s
"L ST aszgt 5 Mg e il eslimul" Hlas Jslse
Toess Y o gio cled vgzg” ele oed JsE 5 Sho
dele Vo @ bgrpe jpam oo G580l p 938l 0 YT
ol 518 adosgs TA- 3l i il 53 2 (glaelS IS o bt
OpbipSly patielml! s belse a4 (lgiee ol
GRS B S oo sl 5 sl pasicale,
305 S ysS ol (sl s slaer ele QLS
S 298 W 0 509 Olhgle 352y i bl
S9)9 (MU g (ple Az g 05 @aS 9 3959 Sl
5,5 0Ll elS IS 4y 55
sbsbess Y

s Joslez ol o QbpSL eSSl oaslense @b
Yo 0 GnudSdiged 0550 o5,5 YO 31 a5 ol olas g oz
(IF) G o o p,5 (oS oS Slodsgw o515 (VA Slgl,3)
39 2 B UA) g9 0 o )5 JowlsS 55 sladyg o515
(F) Sy 50 o 05 Jouil 5 Coe )5 (aSsS sladygm
o, (1F) o o g b lalar (shie )5 JenlisS oS o5
Soarg (nl (V o)leds Jouz) 391 hie (b ySL CudS s
o515 (VY)Y ds o o siio VLIS Lais olS,5 V9 (el ol 2SLy
g8 3l sl Sk o) A 55 @l 5 cote VB Laid
Sools Gl (eizmen oy (ie VBE 5 Cuie VBE
() W g 5l Lads o515 (UYF) Lids j0 g oyl juloen
§ Lis o515 (1VF) ez (Bl £g 5l Laib o5 IS (/F)
o515 (/A 30 iy g W s oS5 (1VY) aw oY) L g4
U5 Sy po 5 Ll 5 Ly Laib oSS (/A) g0 ] 5 LIS Lais
(Y o)leds Jgaz) o oo Ll g Lo el g4 aw ,0 o518

axlllas 3,90 o515 YO olowi 5l dexlyngr 9 4alSHS Ll o
9 50 ke p,5 S eS sbdygw hLidd J5 IS (IFFVF o


https://irje.tums.ac.ir/article-1-5068-en.html

[ Downloaded from irje.tums.ac.ir on 2026-06-17 ]

W/ g sk 5 ol s Jomasler Lot 0lS 555 VT U3 65050 53 3 sSS5SY 5 3 S8 52 2l S 2iie Slags o (281 J S5 asllan

5 ok 5 b slear Oliwl 55 adllas 3550 (VT U35 el S 53 (oS dntes) Slo ot ol ge s (lioys) od G513 Olme =V 6 led J g

VWA (ol s 50 5 4 sl SS

(502) oot 3153

(60558 saians Jole) 3L s Jole S

Ol 90 52 o>l 51919 4 9lSeS (bl Gl 9 Jlxo e Ll

n=a- n=ya n=ya
£A vs 04 O mte lsieay ilsog, sl oolizal )
Yo AA 04 102C Wb clos Y
\a o VAIA eYmg/l) 35 5aSlogs Y
Y10 A [\ Cewd¥l jo ole o8 IS 592 ¥
Ve A SAIVA ooVl 3 Liug, 92y O
Vs AY SAIVA SV 3 55,5lES Colled vz F
VEIY v¥ fI0¥ G Vb o o coled sgmg Y
vy ¥ A0/F0 oWl 45 5 olE 1S o 03l g Cony 8 S ysS A
vy Voo A0/F0 e anks§ogs A
R 4 Ao/fo Plo 4z g o3jpdr o5 795 9 39y9 Sl G S Y-
WY s ASIY'F A5 IS o ap,F 5 K wiile 0, K5 sl S9zs V)
av/f a7 1.4 oS5 4 adss blug ooy (sly stilags JymS o0 \Y
AVIE AY T bl b s il il oiis,slaes Y
Voo Voo Voo OgamlionSTy 3905 \E
AQJY AY A0/F0 00 Shoass 5 jmle QLSS 555 54 10
¥y ¥ A0/F0 S5 LSS Lasgs (60,8 Cudlage 5 ol o3, Sicule, VP
YI¥ 0¥ R R Y
AYIY A ASIY'F ST 5 ol ol 15595 aile e idl odle b obole snalie VA
o] ilags jue (6,05 5 a5 5 5 slalic 5l aolazul 4
oFIv A FO/F0 A5 o e glo Bl sgzg Yo

03 b SL S ote s lse b slaelSLIS (dmys) o o135 o e Olale Sl etdglalas LSL sladynl Slasiie 0 =Y ojlead Jad

ol g 5 4 kSES 5 ol 5 Jbmaler slaokl

st L ol Cato 0590 b SolS S (w0 p3) (o (910 obble 3l suiigilulaz (o 5l S 5 aasiine o,
ol gs p» So>l yg1 9 4 glaSeS sl (55kis 9 Jlro, e (Lo g
n=4- n=rs n=vs
vy I3 A O S X ¢ )
v v Code 0,5 JolisS v
¥ A : e £ JelisSsS g St p )5 (S SS ¥
# A oo p )5 el 9 oo p )5 swsS 55 ¥
v : st p 5 JelisS S o
A+ Af v sie PNGIS 5
5 . Y ot VLIS Y
Y \§ A e B 5 oie VBLS A
YA YA fA W1 £9 5l 3lgen q
Ve \§ 7 Ly g5 5l lgen Y.
YA Y. \§ LS g9 5l sdsen 1
Y Y VY Ly o Wl go5 5l sdgen VY
5 7 A WT g LS g9 5l sdsen VY
i . A L o Ly gs 5 jlgan VF
Y ¥ L 5 Ly gg 5 jlgen 0



https://irje.tums.ac.ir/article-1-5068-en.html

[ Downloaded from irje.tums.ac.ir on 2026-06-17 ]

1000bp

5 6ok s Jbwesler YT U8 gl 3l sdalomse 03,8 oS S eSY gla wlir 5 DNA I Lol PCR w0 bgs e 7Y 58T U5 =) ojled JS05
e JuS =12 (GQB503761 w8 S SasY) cute I8 =\) (bl 35 glaglis = V) (Sl = M sl s 5 4SS

GQB503771 iyl oS 5 5 )

3 Jbus, g SVTJ3 gl 3 odalcmsas plial oS oS 5 il sbaasliz 5 DNA i sdalcmsa PCR 4 by ,e 1Y 5,81 J5 —Yo,las S5
i J xS =V (GQB503771 lul wsSsS g ) e J 58 =4 (bl 3,50 glawlir =V-A (LS = Mt g 5 0SS 5 obise

obey 5o olewl 9o gl5e 31 UVE) S5V (men el
addllae oyl ls ailes b SL 6lew 4557 (6 S diges
5 oSS el sbglen » 9Pl & s LA
o gl ol YT aalS IS 5 oS 55555Y
L7 po s adie 56 500 2Lt Gl e (S
2 UL S (¢S aise gl 1S iy slagtiol (1Y)
e S g ke 08 £9 5l 2L sledgnl ilulae
el yiion glaadlas iels a5 wo 5 e
YO 5l aS aeo oo plas adlas ol mls s Sl Sl sl
5 E)lpe Ml s Silel 3 bl o o dslllas 550 o515
IVY e wexlng g 4shSeS 5 ol bl
5 51l (6 YD 51 e85 VR) AYF 5 (6 YO 5l (5,15 VA)
Ul sloz 55 o323 4 « cikieo 3blis 8 Sie glaolS IS o SlSe
Elye YL o515 5l as Wiyl I8 bl jo i« ki
30 OLL 09 w9 o bl asle Wiyl 43 5 VT3S
Obl 5o Eamly SLbl 5 Ob (o bl 5 65kPu 5 Jlre oz

(GQB503761 w55 .55 55Y)

S

Gl o Goonnl Il ares gor gl ez
5 S9ie S len Soy @ Olgies Olnl Alez lg Lis Al
385 85 5 il slas o ale 138,50 solaidl Ll 4
Gl b bhadlas plol )5 o,Lil ujsSsSeiSY
5 by Jelse jga> Olie Guetd 9 Wie slapsls lubis
9 JJ“S ‘sz.fqu le.mc‘) Ls‘/.?l 9 @l)la ) 030S Ao
sl 80T SaS s ey

ok o cnl YsSse 9 Sojels S slaadlas gl
5,5 0+) adllas 3,50 YT 55 sloolS,lS IS 51 a5 sms oo
Solng g 4slSeS 5 ) g Jlme ez bl 90 o 0
G lan & IVE s Slild L byl o5 TY sl
95 P Pl g Jeloe b 39S 55V g m 595 95 9% Y
Sl Ol al 5 og Mive 419,15 usSsS5:5Y 5 (2L
TYN 5 Y o ga daglinl ol o S sl ol5,lS s


https://irje.tums.ac.ir/article-1-5068-en.html

[ Downloaded from irje.tums.ac.ir on 2026-06-17 ]

0/ g shSeS 5 ol s Jomasler Lot 0LS 555 VT U3 65050 53 5SS 5SY 5 3 oS8 2 2l S 2ie Slags o (2S5 J S5 asllan

Sy kel e 5l (Sl g bz g Sl oz sl alie
oll 50 ol g)lze o slujlas Lelse jea 8 alas
50 2 50 alie (S3gdsST o oldlam Llyd 5l 50 Wl e
s oolil 5,50 o] mlis 4 oy oo cabom 5l a5 aly oyl
OS] Qe o0l glod ol sloantia i SIYIGE (595
wibhio ;5 IMI Hpa> daaliey, il Laulpd o
Sl oolaul 5,50 ol mbie 4 oyl s plae slapls wjiws
5 k) plie S0 5 Gll 90 o Jlsrer VIUE 95
2 Jelse (nl den 05 o)Lal (lisls 5 5l Joad yo (DS
728 by peltae bt Slajhas Jelge jpha> Conls g sl
ol 3 plie jodo ged lp W)l Coeal g B (erites
e sVl T alie 4 bap] (gloals asyios g Logylind
gl S sSeY Jlasl coge (Sl (ale Ghygn
250 pleals £l & T Gy Bk

WS oo solizil ailssg, T 5l lolSlS led o eizman
Lol Jlisar 5 wsdiee axlye Lo b8l b bl ol 5o
3 Francis-Floyd asllas ;o .ailazlge ST 0guaS JSie
(@Sl Glidl ol Oyl as e usliél Ve o ¥l ,o Yanong
Slge (Rl g (it 09008 w5l i plrale 5 (6o
il sen s else 5l iz Olsear ol s Gl wile
5 Showy Gl G0l mizen iload rlae Lo len
Sl lple Haiigyglaez b olyen ylale SlibI sla )l 0
5 lesyS ol b len Jol> 3l Glyiea 1) ontals
3 Jeloe cJalse cnl 5l (B oaalive (938l ol anllla
335 S sVl glie (55,5l slaclld wile
O3 Ol o5 093 sl S5 g glie dr a5 5 o8
4l Jlog 0959 (s J5S g oY anedai 3 095 das Lo 00
e g)lie cnl 5l (Fp el 2 093l b ens g)l5e 50
SIS ISie o o)ler 5wl woiml glasib
oS wald g Bjowyel  Jule Wl po 093 AT Wigd oo
ool anz O 5l a8 LlaelS I sl asf iy slacs o
los 15 eyl 55 1 enlin SteS b 0T 5l Ygane waisS oo
503 S 3l 5 Sl °CT14-10 b Tons baolS ) £55 ol ]
5 rae slols JSie llbas e awgs aolse 1ol L s
Syge 0 plply dgbee Giby Ll 5] ol
Sl (St i) 25055 Oty 8l
Sgdos gl (nl Jlard yS el )5 (pl ot puo

o>l g g 4glSeS

Mol 5o ianis 45 a3 go it dalllae ol ol el
S e S lenr 4 bapliol (nl GleS 0055, Y158 ¢)l5
) ipgs g Sl Az BB G joS e eSY g e 595 S o Sl
FB aldlar 21y Sl eSS Y g daslen
@Ml o )lse (Jloal aslie i)ls)55 5 il 95 50 55 (s
Eolye St 45 am0 oo (LaS 595 95 9 sl b (i 595 5 955
Jole b GussSsSesY 4 il 93 e e adllhae 30
@ Ol olse &5 gysb @ LM 455 S eSS
5 Jbeelez Qb 5o eSSl g eSS Sy
Ol 5 5 (1Y) o515 5 (L0%) ol 5 VY o oy (5 ke
S5 Y 5 () oS, VF i i sy 5 askSeS
2 oSSy i Sl e b cde 4z ST 0 (AT)
ol dle 5 S Ll el a3lsl i g0 ol VI3 630
Jole @)l S SeSY Sre Hlasl (6l Wil e
ladl G5 @S (S) 25593 Oligla Lawg (o595 9iSY
Jole ol (ol (3 g e Glyiear &5 0Bl (Gige g o
455 il g @lie 9y90 0 S J>js wiiS (oo Joe 2L SL
(1) Cl 5l it sloasdllas &y 358 58 g ol Jole ol

addllas 590 sloslas Jolse jga> s Slsl 3 (ow)p mls
Vo Gl Oliee ol a5 ars o plis sl 50 10 sl IS o
ol &y plgi e aloz G151 a8 sl TAS I oy 49256
QIS 638 cadlage g ol o Sicle; (glinnSTy
lili (ihg e Gpsleer omle QLSS (28,5 e
WL 50 0,503 Olhgilr vz candds hlug 905 padi s
5 Pl 4 g 055 T 9 Sey Sl RS o
S Jys 2,8 olal NSl g0 g jpdae i S
oS0 s Male slie Sl eslanal else g (oos Sl 8
92 10 51 S Gl M 2By el 5o leale SV

i o S @l ki 5 Jlre ez ol o
3,50 jlskas Jole V8 olaws g 45 8l i jlojlas lelge
wgr 1A+ 3 i s Jle A i 5 70+ 5| Liw axllas
ol s belse (S e o Sl S Iy
slayzl o ole Vb (ST 5 b lae I ealil”
55070 31 S " CewoWl 5 txio Elad 5 by

Sl @l O Jsazr 0 sasliwsa glacsls 4 azg L
Sl pg g 4okSeS bl o jlusls la Sl jeho (oo


https://irje.tums.ac.ir/article-1-5068-en.html

[ Downloaded from irje.tums.ac.ir on 2026-06-17 ]

ool axllas 3,50 5laolS,lS ples Lol sl (V) daml ps:
S (S @ 350 Sy bl 4 gl 5 e oz
Moo in b Cute o5 ol SIS 55 51 ST
oolail 1 LaU Wlgh oo @glds cpl oo LYo I (SO oy
oliwl jo addllas 5550 o)l loac e bawgs dai> Ol é,L;A B
o o)lge ylien jo a5 lagSa il g ks 5 Jle oz
Gblio dabing) o5, ozl ol gl @S ol s
Jolse 5l (Ken a5 o) 2925 0505 Oy 5 6K80S
Ol jo a8 Jlo o wilg Lo Jole oauasLasil 5 oaiuS asi
G55 o a8l a5 SleolS IS 5l atws ] el pg g 4slSeS
o> Ol 5l eas jgbas o eols aseis ol iSL com (g
A3 sl ored JB oS wiS e ooliiul laesa L
ol 4z B S izmen Sl (68835 5 (55)5LeS B las
oxsdell b el i Glial 93 g2 g)l5e 0 & Cu
OgabionSly 0590l a5 bl Sl nlply sl (gl
bl 0ol 5oz 5l SrS i oy (e 05 5 (sl
w2y OgmlbianSly asly pasilal g ol Jo sl

Sedsca ol 35 ol cloelS IS & drgs L5 slacs L

& 5 4o
s lom &5 W o ol adllas ol @S sonzes
Jo 55 ol 35 oal 5> oSS 5 misS S5
o)Lal oy50 sluslas helse Bi> 4 a2 ) Sl Cunae
f°5)J sleolS Ly u;‘ 3 ‘5‘>)J L @LISL‘ dl.bu’.o.w (5""”) )1:.)
sl daglen cnl G plbd lp sum laaslhan
plsl 5 o)Ll 9590 slujlas Jelge Bd> (sl (Sllage Cupoe
sl ol sbols 1 eRSin sly OselienSTs

@b)u@ 9 S
5 (S ) olpl O lejle Coles b anllias oyl
Ll s olSiils ol slocs lo 5 ubligy ool odid

éL@ B 3o o..\..»éslj éL@oU iy é) 9 Jl::u)'.ep Lesl o
goize) o)l azhin o Cawsml el B YeY
g S8l 0 s oS (S EL o Ol o5LLS)
solitul &il3ag, Ol 5l 0gS e ailog, Caws il sloolS S
5 abine 0jmly Sl 5l (56 (SoIUS cleay o w5 oo
@ laliog, Sogll 5 bl 5 ke bl jo Lo 2ol33l wo,ly
sk el e Spba wilazle e len cnl 5l L86
gl e e Sl g s Sl e pTages 9 (2L
Sy90 &5l dly ;0 09 LY dga (5l o5 I aile deolS IS
o olS,5 oy 5 astx Ol 5l eolitul cdeas aallas
Solow 590 (ol Jle abox 5l 09) 1S (5)lon
tgl.bwwb GMGA oolaiwl d.w u‘ )‘ as @L@OU)L{ 3
3 ol)al u“ a5 Ll 3l g S ol beﬁ & (ul;wo;)
Ol Wi i Coley 1) b Sblags g sn) bl
e (Log lom ol Jole slos iS5 moble Eas Jlal) ML
i 5o g basdz o O (Sogll czse Bk (nlil 5 WS o0
Ooale)y adl Wgd o LolS)S 4 bagyle Jole Jlil
wile 0 g3 lglr 65l 5 Laols )15 (5,157 (69,8 cudlage
opl Ll ablie 5o el IS e jo Sojl s 0 )8 (S
O3l ez 5l p S 093 Ohslr ) Wsdioe wgme s Lo
(1) silag o cnl Jule lag 5L
Sl )5 3o (gilow G9y wexl g s sk SKeS Gliwl o
Obyab oI5 Glasl & > o815 aule (Ol > ddlaie Cawd ol
ax 0 il g O Vb (Sogll ol cdeas oDl o515 4
Syt 455 M b ils 5 e pbl 3 °C23 b o)l
sl S oo eolitwl st Ol 5l aS Lol o Ll ool

)5)4 wa)w

5 dei CawdVh ogoesg] cdedr ((Gaems) Lo ald o518
ASL g lew ool 3939 5l CCI3-10) Of ol sles
ol 5l ooliinl cleas zowl i 4 S0 solS,lS yuzman
Sl Sogdl 5 wisg g e opl IS jlo Saday ailssg,
ol lesle 4 alog; ST o)k 5l s LG I b ]
pindy Dlladl ploxil &jgps el cpl a5 Wb oo o, olS )8
Sileso ohles 1y £)l50 48 ol Pl by g Bi> (gl
~ g Jesler ol gl weye 4z S
a5l SeS Ll 5l S Gl edy ((1.09) aiiS oo oolaiul &iloy,

Syl oS gykes


https://irje.tums.ac.ir/article-1-5068-en.html

[ Downloaded from irje.tums.ac.ir on 2026-06-17 ]

W/ g sk 5 ol s Jomasler Lot 0lS 555 VT U3 65050 53 3 sSS5SY 5 3 S8 52 2l S 2iie Slags o (281 J S5 asllan

Soltani M, Mousavi HA, Mirzargar S. Status of aquaculture
health management in the Islamic Republic of Iran", 1th
international congress on aquatic animal, Islamic Republic of
Iran, Tehran; 2009; book of abstracts, 27-28.

Muzquiz JL, Royo FM, Ortega C, De Blias |, Ruiz I, Alonso JL.
Pathogenicity  of  streptococcosis in  rainbow  trout
_Oncorhynchus mykiss.: dependence on age of diseased fish.
Bull. Eur1999.

Vendrell D, Balcdzar JL, Ruiz-Zarzuela |, Blas I., Olivia-
Gironés O, MUzquiz JL. Lactococcus garvieae in fish: A
review. Journal of Comparative Immunology, Microbiology
and Infectious Diseases 2006, 29, 177-198.

&b
Agnew W, Barnes AC. Streptococcus inice: an aquatic
pathogen of global veterinary significance aond a
challenging candidate for reliable vaccination. Journal of
Veterinary Microbiology 2007; 122: 1-15.
Austin B, Austin DA. Bacterial Fish Pathogens: Disease of
Farmed and Wild Fish Springer Praxis Publication,
Chichester 2007, 239.
Yanong RPE, Francis-Floyd R. Streptococcal Infections of Fish.
Circular FA-57. University of Florida IFAS Cooperative
Extension Service 2002; 5.


https://irje.tums.ac.ir/article-1-5068-en.html

[ Downloaded from irje.tums.ac.ir on 2026-06-17 ]

Iranian Journal of Epidemiology 2013; 9(2): 59-68.

Molecular Study of Streptococcosis/Lactococcosis

Distribution in Farmed Rainbow Trout in
Charmahal-va-Bakhteyari and Kohgiloyeh-va-
Boyerahmad Provinces, Iran

Soltani M?, Pirali Kheirabadi E* Taherimirkahead A3, Shafie SH?>, Mohamadian S°, Roholahi SH?

1-Prpfessor Department of aquatic animal health, faculty of veterinary medicine, university of Tehran, Tehran, Iran

2- Associate Professor, Department of aquatic animal health, faculty of veterinary medicine, university of Tehran, Tehran, Iran

3-PhD Student, Associate Professor, Department of aquatic animal health, faculty of veterinary medicine, university of Tehran, Tehran, Iran
Corresponding author: Soltani M., msoltani@ut.ac.ir

Background & Obijectives: Sterpococcosis/lactococcosis is an economically important zoonotic disease in
aquaculture industry particularly in farmed rainbow trout. The annual loss due to the disease is tens millions US
dollars. This descriptive study was aimed to identify the regional distribution of these economically important
bacterial diseases in 50 farmed trout in Charmahal-va-Bakhteyari (25 fish farms) and Kohgiloyeh-va-
Boyerahmad (25 fish farms) provinces plus detection of the relative prevalence of the presence of 20 risk
factors.

Methods: Each trout farm was clinically inspected to identify the risk factors, followed by sampling of the
clinically affected fish for bacteriological and molecular studies.

Results: The results showed that form 25 fish farms examined in Charmah-va-Bakhteyari, 56.% (13 fish farms)
were affected with Lactococcus garvieae and 20%(5 fish farms) were affected with Streptococcus iniae, while
these were 64% (16 fish farms) and 12% (3fish farms) in Kohgiloyeh-va-Boyerahmad, respectively. The relative
prevalences of the presence of 10 and 16 risk factors were above 80% and 50% in the trout farms of both

provinces.

Conclusion: These results clearly demonstrated that occurrence of streptococcosis and lactococcosis in farmed
trout has a wide regional distribution in trout farms of these provinces and the presence of risk factors are
remarkable in the examined fish farms.

Keywords: Streptococcosis, Lactococcosis, Risk factors, Charmahal-va-Bakhteyari, Kohgiloyeh-va-Boyerahmad
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