g WI’ Journal of
I ! Veterinary

Microkiology AR AP g gt i 5

P bl (2915 Cwoglio Cymtd § Cugd ot (Sl
2 09l T Olalo 5
r)la.&e.w a7 :Hgogo Loy vww J S| Laww (g0

1l (oDl 13T o8l ¢S oy casly oo 0dSCils (53 g S 058 (a5 757> (5 il -
Ol o 28 (S e o8tils ¢ (S )y oSty ¢ a3 g sle 05 8 5Luils -
Ot ez S e oDl ST ol o S Aol casly o she oSl 063 5h s S 03 8 slesils ¥
Wy b WMV 128l 5 g

ol

e ale )3 (solay ol Gasnis 358 (o sl b s STL Sl Calitnn (sla 4587 Lo 5 45T ol n im0l S (Sobew S5 (ale S0 SO
g5 il slales 53 (5 SL As ) Sl st bl y 55 68 ol 350 on plowl (ST (S5 5L stn Sl B S onlinel b pame 55k ¢ 20
23 358 syl 5 ol b e by (e 5y Sl el et e STABL or gl sl S 5 s S (55058500 LS,
oo gt a5 Lo sd el edaliie o 3518 sle 35 b s o3 b W3e gn cslyse (5 Ll el ()l 50 B b gl (sl L
3 adle sl 3155 5505 5 b sln o STl el gy b s 5 sla e I e 5 0l ST el 1 6 ken S5 555
G 4y e oS s ale 3 0T 8L ol b 515 cla i pie gl e GV 5b lays b o533 5 53 sl Oleys ¢ stosl Ll 4 Sin Oy las
b p s Sl 325058 (b sl ST Olale 03 ba 0 LSO (sla 687 Lald 5 (3l 4 Gl (01 53 487 po 258 (o o
_onbel Lo (555 S8 5 0pli 3 (55aT 65 sl ) b i odh 4 15 e (s adlate sla (355 p sl ST SIS ale oY s
Cooglin . s plonit glo g Sla S 5 50 bo 50 Sl (S bodks donl o SIS olo €5 o lalid b S5 Gdons 5 g0 0 guilr
S Jaoe )3 (g 55 4 bS5l g 5 oS T € LIS ) 5 500 B €l ) ¢l gl e 5L 1 (o3l 40 o o 3 515
i g 2 53 kb olinel (iST 28 g (HBTRV) g o7 o L0 Lo gl e 4 ol g i3 8 (g 2 O il = )
SV 53 gl ST CiS g Sleslinal Ly s 8 Lol & pad S 5 S il 6l ool 0 g = 3 (6 500T 0555 i) b gy 5K S
S LSl sl py S LSl 1 8 G Lalis 05 2 b a oy ST S0L (ol (glo 65 00 8 Wil o5 STLS0L s 687 dls o
OB s g s 3l ol gl s T oy SU SO le 5 pmiens 6 oy ST lo T 07 i ST 1Sl oKl oy ST o s 59
4S5l Ol s e gl (sl Sl g2 53 3 8 Wyl o 68 L S o s lo o STuS Lo 5 i 8 iy L0 Lo oS 51
S LSl ot Lo oo S LS Lo G ol 53 s (o0 b gy ol gl s 4y S sl 20T 5 oy sl 40 g 5015 sl o
s Mo a1 ST sla gale 1 il ok 4t L 05 5 O gy Ol 3 ale 53 4 s g ST oS lo 5 poilaSn] gy 35T s be i s 06
Oloale 53 La o SSTL S0l s o s 53 (6 iy DM (5l 3 3 sl 0Ly 5 03litd 35 50 Sl iy & 0d g3l Sl 4 5
Sl ST 0Ll & (6 STL Ul Ol s b ol p5Y o251 STT

P30 Lo YT baG lo § Lot 155 Po1 4T baTlo ( 2910 Syl ( 0935195 T (Blo 393 LTl (Sutuls” Silals”

350 L5y s i g i gt
ENTTVIIVY GGl Ol i o e (S sl olSioe S oSl 4 A o T sl 03,5 puys T
seyyedreza_moaddab@yahoo.com :cs S Cony



PV ol DAY 093 05laid ol / (S ol (555 5m9 /S 4 ot AF

Cged Sy b glie sl 3l s p gl 8 ) sl
=Bhe 436 La als cadlge (5 Lol el (615 5
35 ga o dalin 35 a1 8 slaea g g ony L
A)

Olsie o dils o ol ST Olale ez 51 0L 3T
Olwil asy JLasl L6 (6l oloy ol b agrlse nie
S o 53 el ST IS Al Jos
Ol ol o 53 diade 5 1 O pkon b sl 08
iy s 5 sy b (S5 ST s AiL o
O aas ysp slaws 2l 530 Lol b 4 5 ol
Gl 1S ol gl gn ale (5557 5 015, 5
NS 555585 Gla Siste i S5m0 5§ ot
bl sy = 5GB! 5 e b5 (o)l ST e
u(._m:;tf,\alduﬁ,“mg@;ei:;,\y
Solas 0l odd at s 0,3 sla 1SS Ol e @
Olays Ol 5 b oo b sla 0551 5 (oL sla
Objegdle 4 Oleys Ode iy Sla o)y 4y Sli 5 5 5s
Ple 55 S LSSl ¢ g DI 86 galazl sl
ol g diy mals (ST Dbl ialsT LS )
25 Olabe 53 5 LSl o luls 4 5L (il
(V) AS o s 1,

b w9y 93g0

Al axksd OF sl : digad (§997 o (LN
Ale aab Az ol Caliss S A I sl ST
SN ale asks ¥ (Carassius auratus) b
L Moeew  als ankad ¥ (Xiphophorus maculatus)
o J_? a=bs ¥ (Microgeophagus altispinosus)
po s ple axka3 ¥ (Andinoacara rivulatus) , 53
(Puntius <, 5, asks \+ (Heros severus)
s (Poecilia latipinna) J s» 428 \Y «conchonius)

oy s (Astronatus  ocellatus) {|S—w! asks A

400
o oS3 ey ol &S0 ale S STLSSL
5 S o SLSL s G 1 F
5 sl Al 3 5SSl skl Lol Jpene
ol py ST Sl Sl Sle Ly b
sl px 51 4S5 s (Mycobacterium marinum)
Y ST S ls 5 (Mycobacterium
o 9)e (Mycobacterium fortuitum) piler s
bbbl b s SUSL 5 Ks 68 i ol
Sla a5 8 (YF) ol ot atlid (g law ool
= Pl 3 o 5 S sl oMo oy ST SOl
Cigie godd fate Oll 4 ol Ll 5 o Wil g

cheloni)

PREIIC N P g PRV U o
o A LSl (YA) A sloml L izl o 1 8
sl pa STl Jod 5 555 05 b sl
2 @ TN i e Lo b o3 JT 25 e Lo
s Ly 03,5 505 0l 3 paa sl ST oled 1 n
Gl Sasl s bl Sup e bl abwos)
O o3 lT & oeie 5o e Ll (o0 S sy (S5
e pa ALKl OA 517 Y F) 555 Ol
Atr porlgn Glo 65 psdiz 8 o ST s
Looes 53 gl03 28 psb a5 S p dd) e &S
z=h Oels Ol e 4y 5 il odd 55 (OT 5 &S'15)
Eol YV gams a8 s Sliwjlay la Cse
SLsled 5 g5 Golen Yl 5 b Dluls
Golow opl s (M9 5 ¥ Te N0) Lsd o adsl
Heslial U dane oo ¢ ool ST sla ale 5o
Ol goas ol (S (S5 5L st Sla )
i 5 e (S (558050 LS £ s STl A8
gl pas st e S1asl oo glardp Lo
5 b L e Ll o e S STLSL




A weCaoglio (i 9 Cugd (pusd (Sjlwlaz

ESS 03 ged LS Ly 5 A a5 555 b g0l 255
5685, o Ol 4 dusys o/ s [ o Lo
PH (5l (25 dla 5 ) 505 IS sl S8 L
352 555 e PH #IA) 13 8 plowil L & e
SLa Loown 53 555 dn gy 51 s Sea Yo it
Lowenstein-Jensen ) § sl — plii |3 &S
335 (S Laon 53 55 450 2) il (medium
aia N Sdeay g 4z 3TV oY slales
e 9 L edalie Cogr (1Y) WS 5 4SSl
(iS (gls Lo ln pp STLSSL L) S
b S (ol anin 0T 51y 5 a2in ¥ ke 4595
S ola G i 8 515 ) 3,50 0le ¥ ke
=l OLL G b 0T it Jyop Cte b 0T i 8
VY Ot a0 Taes) S0 win Fasy odile sie ke

XY 51F) Bs 4, (i
gyl os1 55 VsGlo (Sld diss  plwlish (3
ol sla p LS sla 48 aseis 1ok
S ) (o8 53 SLa Lo g Sl eslinal L o
S Loses 55 iy Cakisee slales s Ady (s
5 STl (S 6558550 ST (SO
203l 5 s ) gl g sla ot 5 (LS
az5PN) Syl e as o3\t UK e T
YW Jo T s A5 555 (g
‘_;L_,»\cﬂ_,;}'/.w.t.&b&‘.;g}_oacﬂ_d“;”

(VY 50) s 8 plonit (Ol 25
aplsle G F WS, s s p S2leST 6l
el O gl = sl ) i8S L 53 53 o
s ST IS L 15 e OT 51 (S o cy3 8
CiS Laome Jols an 55 550 51 A ekl gy
\‘"Vtgl_aa):jj)\/\;;.x_agudﬁ.aﬂéjfﬁlq-

)sdduu}f@.&;;u}gg\wwbﬁ

A A Sikie sla (B b sl ST I ol
ST Olabe Sl (o5 5 53 s 8 (6 15 500
j&ﬁos\g@u\@udd&j\wuﬁﬁw
Lo aigai Sl (o5 5 et (o 0dd (G gy Sl 05
sy ol alb 4y 5 a3l b oSl 6 S
Sl plol S ol ) 5 sln 4 sai
oiils s g1y sla Sxlan 3 Jo S 0 4 AHLST
s 8 Jam 5 (S sk

S sl plishigguli_ p3 (S a0l Ty (&
L ple O Caltbes (sla Cad 5039, cadS (b
Gl o3l 53 5 Ao e ol b 1 ol
el s S0 55 35 5 5 oS 5
g au bl gl aid J g g i OT (5l
PRENTE SR PUT L CSPINCHNSPPTIR SRR
O cla adf s ad o, b 51T a5 gad o
s ks b gl sl 5o s rl 58 xali8 L e
odalive Cogr Ol o3 (g jmeT &85 sl OT
S a3y § eslinal b dnl gla (ST
S Sen 5 A3 Olds Lo old g sla oY
g I S SO ¥R R R e ST PP
()

el oS sk G g b CdlS (7
Sy s a b a5 o155 (ST 5 n ol e
SO Sl (Y9) uus 5 ¢l (Petroff method)
Ao 5 J gdome Sl ez ¥ L 1) s g0 Sl e
Jlo iV 3 g g a5 0506 ad 5> Jlasi ) ot
4 god ila 305 135 (S3 T 5 oeon 51y b LS
oKus s ol oo Sk s (LT (sl 53 15 b
A s 355 053 La 4505 6 3l 13 SSSCs
23438 Sk mla YoreXg 55 L Cele 0 e

pleesn 553 s S pad 5k Sl Sl al s

¥

]
Aol



PV ol DAY 093 05led o)l / Sub ol (5 55lgmr9 Sevo 4 pis AF

Jslows o b glin SIA o 5 555 (2T s
Jslos sAr 55 QY e /0 PV i Dlad 3L
wf@;;;\m,%gfuml'/»/\ sy dlg
Vo Sda o laT gl ad g 55 555 sle 31 2
S L b (ISl A d ey 5 s IS il akds
Sodaal Gy bsliean (ol o) 515 55 5 azils
VF Dol a5 03,5 03leT O gennilw gun (3 58 J loes
U SRR RS JFPWN DPESY PP ETSTS)
523 ey ol glas) b la ol Gy
OIS Dy A &5, il b 0 S s e
o B e b e a3 L (G OT 031
ol Sy 5l A ) ¥ 35 s 5
ALl jl s 8 (a s lite (e 4
ATCC ) (Mycobacterium kansasii) _—/ 15
ST 1 5 i J 5 0 e 4 (12478
ool it J 5570l g 4 (ATCC 25291) oy 5T

M s g
S e ¥ Sle (Ol gl L;,iuﬂ(l?u'\);
U S0 03 Vg /0 ks Sl 25 55l gl
OT 5515 6 S L (S 1 (guliie g assmy Slola3T
Cele ¥ S ay |y ol s O gonnilow s 9 03505 Jo
3 g e <0313 513 o sk 53 ¥V g)be o s
V=0l el S g (g5l Jhoms S0 3T L Y
Aol 5 Ao lIST 5o (o5 T (65 LT - s
2303 8 LI (6 STL O gl s 0 65,6,
e S et 0 3 6 )50 80 ) 56b D) g0
sl o ALl S s e e
S LSl 5l 5 te J 28 0l e 40 (H3TRV)
osliul it J 5570l g 4 (ATCC 25291) oy o7

(V)

A5 s JT BT L o oila 25 Lo
033098 55l S Ol e 4y sy 03 S 0L,
GoiS bse K3 gla w8 s olulis
o313 51,5 anlllas Flz H s blis 55 Cele & ke
IS s e il o, S a1 OT e (i
0 s S e U5 0L el YF Gl e S ol
Sygme ) b 03 55055055 F 5B g Olse
() Lds oo lols 05505 S 55 8 8 Ol s

A ool 5 el U 5 s 05057 plenil 1

S0 suiler = il Lo (555 p o el oo OT
¥ Ol g ol e ) (Sl (6 STL ST (6l
Losen Jstls s 51 2d oo /0 5lie caids
se3,S iz fo sl GaalsT A eSS o),y s
O 5 dles p 05 sl o pae 1 e /0 0T ()
Ko saalin U otis 5 wlsl T O me 2 e
38 o oslite e 68 Lo g el Mg 0355
S s o AL SO 3 il 4y 5 |
Ol ge & (H37RV) (Mycobacterium tuberculosis)
DYl ol o ST sl 5l 5 e S
(ATCC 13950) (Mycobacterium intracellular)
(V) L oslizal ite J =87 Ol e 4

O gl g 31 0128 S 56U g Jo)T o le3T ol
533 CokiS e s |y (alaST 3550 6 STL
YV sles 53 5os ¥ Sk 503 S el HET eSSl
e ) e ey, 4S5 gk

Ll Lol S faes 4 s Dl ST sloes |
Shs e il Cte Cnd e 3 K, 0 el
Olsie 4 (ATCC 6841) o sisz 58 o ST sSCLo
pi—2sT o S sSClej s o te d S
Ol e & (ATCC 25291) (Mycobacterium avium)
(V) w3 F eslinal e J S

¥

ArAuls



AY ...Cwslis O 9 Cugd (st (S jlwlaz

O gl = p il S ST Laoes 53 5 ) (s a
A 8 il (Aals Ol gin) S5 (5T 05
5SSl o godis a3 YV (glas j3 azin & Sds
IS 315) (S s Ol T G 53 ki3 S
L oalie 53 ¢Sgn 5T gl gls Loes 3 (n
B350 d s 3 1Y Sl maS dals ST Lo
I e b Gsls Ly Ol 87 (G50 05 5 ol
A 50 pslie 4 g 55 dald LS Lame 4 i TN
S LS LHITRY 551kl & o 15 3 8
ol 03 i eslizal (glag,ls olad 4 oS ol5
D) a5 S eslinel dali Ol i 4 3505 Comloo S
AP oYa @

b a8l

S 55, P30 b (955w s Ss el (o) 2 53
St 3 Cand sl (Sla Jumsls () JS2) O i - Jo3
La 450 oS 51 e o is & olulis (YY) &
3 Lo 53 il — pliiild CiS Lo s
Ol S s (i3 8 4SOl gk 4 55 YV
L;u;,%_a,;urﬁj;ﬁugumﬂw,;&;u
i V3 5 ddls Ay e g 4 )3 YV ¥
sk a3 ¥ (slas 53 Lo La gy ST SOL
313 0L OLeSy A 5 09057 gl ks 03 S
L S Sk 4 035 T s sa ¥ slaws 457
o5 T S sai V0 ol 05 S 555 58
033 jade 5 05509 S 55 P et gla 05 S LSSl
e A L sSle s on 5 T i pi ) Lgs 5
S LSl sla 458 5 05505 S 5 S
55 3550 V0 53 gy 0 3550 G 4 ged oS 03 T
el i, US g5 5,000 5 g ladld ) U

&Lﬂﬁb@f&)})‘b)@‘bﬂ‘dﬁl—&

PA Les) &)l s pslie YUK st plosil 5o
AL S S ool i PHY 3L 5 o somdis 4 5
By 5o 5 i wsls Ol ST Lo Sl ) Lo 8
SLsleling 3L o) e /0 ool tolasT
a 53 PR (S5le o 53 4RES Ve Soke 4 s 3 8
e /8 e sy dlm o 53 5 e5l3 5 e geecds
S OT 4 (5 55 ~05 g 00p 1Sy J gdoms
ams SalesT A0 55 Ol sl odalin b s S
ol S LSl 5l s 5 o A St (s
s te d xS Ols s 4 (ATCC 25291)
IS Olge & (HITRV) oo jslS s o 25L oS Lo
1) o eslisl i

a0l 0 5l 8 51 idw & ST o5l Sl plawil g
bdsee fial e OT 5l Cand A L1y 050 ,ET
15 g sl I J s 53 o ¥ luti 5
I s S G 0 8 155 e
3T 53 s el I s s ST SO
is 5 o g 5 Jsl 5l S5 55 5 A 4SSl e s
L oo 43,55l b dd &) i s S )z
) s F (o A5 e Olgims 3

s Caglieila g o gyl Cuoglio pury i (o
(proportional) i gy dsedd dgpl gla 4 gu
Pr B Ml s gte s 5 F 1 E ) 2550
Slp 458 Ol g 5 B S
S e 34235 4 odd Al sla o ST Sl
S d e /Y e 5 s S ags /0 ) ke T
i8S (ole Lams 51 S5 a4 0id 555 O ganilon s
s &S g 5T (sl O il — il )
(o g il ) 0d g gl ST e U )
Lo 4 ST g e 5l o (g LIS
ﬁ(.,_?,;\,m SF Y PP Y /Y el c bl




PV ol DAY 093 05leid o)l / Sub ol (55 95m29 Sevo 40 pis AN

(35,5000) A5 8 dyplla o ST SSL

¥
N
s
¥ -
e e
.
_" k]

“'f_f. F
L. -
e b
g " '
¥l 'ﬁa“
'
=,
s
\ %
A

Oguiler _ (llilgd tuomo 53 1 p g2 ATbgle (SIS 9 Ol (n 2 Sl3T (Y JS5)

H;Jﬁfxf{@jgbwu_e?smegmatis)

3y g—s \ (Mycobacterium flavescens)
\ (Mycobacterium terrea) 7o, px S 4SS s
(Mycobacterium fj@“gj‘ffﬁﬁb'j&b) 3540

.5, 3¢ \ asiaticum)

D500 3 p s SUsSSle Calisee gl 68 s lubis
Slo gas bl EiS 5o b ledal Cwt

AL sSKliY ) Jad ) s 8 ol ol

23 o e et sls L plsil

Sy5a ¥ gl oy S L sl o) 5 ¥yt 56
(Mycobacterium —_pmilaSol pr S R

(Sloadign S i § i g1 Sluogas ) Jei

bables js uiy b g gls S
— ! .;"
Do N e
3 v _{) A 3 —'Q 3 3 v ] oat Lot
°Cyv  °Cr. %ﬂ - : _} > 2 2 :3., \i
PR -
2y
+ + il ipes S oS ot SV > s, L S s SN
+ Sle Cisas S sis SV S A, + - - il pa SLS L
+ + Sl Oips S s b SV Zas, Y o v o+ o- oKl i ST
+ + il GissS s b SV A, ot -V Tor pn LSl
+ T GirSa V<A o - v AT eSS
+ ok s S Sl SV, ot ot - s S Sl




A LCwglio O 9 Cugd (s (S jlwlaz

b 4ig0d 31 ol Aoyl (092 5 balo (S 495 3F Jour

ot sl s SOl sl 68

Mt Ms Mfo Mm Ma Mf

FY S S— _ _
. ST sl 68
45l

- + ++ + + - \Y  Poecilia latipinna

- - - - - - ¥ Xiphophorus maculatus

- + + + - A Carassius auratus

- - - - - - ¥ Microgeophagus altispinosus
- - - - - - Y Andinoacara rivulatus

_ + + + - \* Puntius conchonius

- - - - - - ¥ Heros severus

+ + + A Astronatus ocellatus

\ g I4 v \ )

oy g

Mfl = M. flavescens; Ma = M. asiaticum; Mm = M. marinum; Mfo = M. fortuitum; Ms = M.

smegmatis; Mt = M. terrae

3 s Gl a5 b Le s SL SO
o1 62T Gl b 610328 5 b a4 ba o€
S o 1 e 5 Sl il Ja
S SN0l e 53 a8 el ) gl b s
ST ol 53 (YF 5 Y0 OF) Sl ok 318
S slize )Ly Vyame Lo o SLSSL L b
4 S St Gl g 5 3 s b e AL
B e 5h Cand OLES o5 o 03 o0 (ST
A s b Do 5358 K5 (S b ple Ty
(S S 05 L Oluls sl (i Sl
ol 4 d 5 L (P 5T m>m~c,...)@n;;,f|
Sl S Sl o dine sla a5 8 4
Al LT G lome OT 5 8l 1 (55585588
S b Al Sy gl Al 5 05l 5 sl ST
5 e 0Ll g 058l gl 48T yls 1, 0T
STb slad sl § Ol gie Comd sy Sl Sisie
SIP AT V) S sloul ks paul sl gl § 5 ale
A2l el ST s Jelasl 3l el <OA
bl (25 0bale b BLI1 5o i ST (503
B P PR S S WP R R P P

Al asls s e a4 sl Al L

A al Al la alder (o)l Cawlao o) 2 )3
(350 1Y) (s Lo g il & JAY/YY (5,50 VF) C5 5
Vo) comnlts s as TAY ()50 1Y) s 55 5l s VA
18 (55 5a ) (] g guol Sl 4y 185/5% (5, 4a
TY (y30 )5 penlSKaT 4 /6 (550 ) ¢ LB
S ol s 8l e glin il Sl
Ol 2 it i lo sy ol 457 515 QLS (g 2 0
olﬁagrjjwlu\g\)@,,\gij
s ol S oo g e 4 ¢ g 95l S glas

s
ST 55 iy b gy 5K Ko (s (g 2 3
e Lald AT 3 b ol Gl oy O g = o3
IXVIY) 2L pSLCaS s b alio )3 &8 s S
3 8 Mo b ol (sla (6 ST 3l (5 208 Ol e (
3 S s g Sy o ol 4z B
b Ol sl S bl Sl ST 2ol 3T
L SL S mlias Gl loses cas by
el (Son 2l S S e gl 5
ouﬂgugwbjsudﬁpouww
Sl 3 0 sl 6 STL oS ke e b ax JT

AYF) il 0L e




PV ol DAY (093 0)ladd con)lez / S juol> (559)sar9 250 40 b Ao

e 4o s Ollas b s 3131 55 (S5 5 555 8
383 sl Oleys S5 B b 515 O b oS 51
s Cogie pl Ode SY b Sleys slaey s a5
oM b Bl )3 il s &5 4 1) § 350 0

OF 57) Gl os S5 Jds anslr o 50e
aS ob OLE L asisad (o 2 Sl Jol il
e iz 8 o LSl 5 sl oy ST S0 Lo
336005 3,5080) s § adsnllaas S la
3488 Slas 5 0l 4l 5 o Sladlas 1 6l
ol 0k 0313 0L (ol 0 Ol 3 o guas ]
s s S o ols S sla g S &S
WAY Jlo 5358 o ) Al o s S LS
e ST s () 5L S 5 (65 e
S aslial b a5 ole a0 5 o ST Sl
2 535 Mo AT 5 Js8pe 5 ciS s iy
TS S S5l p e 5 S5 Do ds 50
S 3550 Sl g0 LT 15 L3 g3 g
a3 S GLls 5 sl pni 8 e STSL
ALl ot 5 o LSl a s S
gordonae) 2, j_f
AL S S LSl b b s T py ST L
W) Sl ol il 58 Oludl 3 (5 sga >
ALl 5o b 5148 s Ciie ) ol

3MT63M&J‘}.§@:@\QM\Jij§jb

9 (Mycobacterium

Slulo ols JLa P B saoygs gl 5 (65 w5
Rl o3 bl Al pldl s 455 Sl (San S S
%6|ﬂ>w§;x@Tou,aéua),>>,1y
OSNan (K5 g (ST Oleys (Y0 1) dil e 5Lole
o |y e i ghe S, ) (6 S iy ol
palie sl Oleys g 8L - 5o Iy Ll

ol 0Ll gl o (K550 5T OLays (Vo)

S3gdowe Jool g el ao 5 g 9)ls Oleys ale s
burﬁﬁp,iiu‘ouﬁ\ﬁ;u,ud,uﬁa\@j
P L0 Ll a5 G e T Olals S |
Al 5 o5 1T S a5, 5
Sl e 3Y (s 5 (S (5 Obale Sl
3 = soben Jolse o is 583 5 m e gla
g;_.ﬂtp‘yu}_.zubu_:;uoh;uu;ou,;
SLES 1 Gos m ST 0 maaiie 5 OIS sl
5 0Ll abe o Jst LB ls (glew (L sla
o=l L agalse Sl last 3l Bl 4 gl ol
3 ol r (5 525 (18) sl BT s sl
ol ) oS sl g SOl o 65
53 el ol 5 Sl LT (b o b C g
il OUMM‘WLQB‘JL{L;:‘}‘
@300 5o s Sighe 2w (14 5 VV) 405 bLs
T PRI PPV PHEE sl ST S
Sl S 5 Bl o GBI Olslas 5 06 Lias
Ol o 5 e 3 5 ol Sl Bl gl (b b

08 510) wsl i oyl
Sl b o 5 05 5L S st le g ST Ls
P A LSOl Olwdl S s 1oy 5 plizr
ol o 38 Ol e 513l 3 st le
=AY J 5. (V) 5T

53—
ol sST s Jels 5 G Sl (1)) il )L
L aS e sSTb eI 8 s i
Job sy s ed s oslamlp s ple p s STLSSL
5 e Jlw Olas 53 oo s S 5158
ol 4 M 51,805 5 50 oS (92150

s S B8 STl s b oSSl o I 1 8
Sla 055U 5l (3 S she sla IS 5l
Sl pn S sSb e dar Sledb oo




Q) ...Cwslis O 9 Cugd (s (S jlwlaz

2l Olays 53 s ol 3l eslial ¢ s lo g 2l
FF 5 YAP) dal o Ssie sl (glos

S dom

sl Cosie an oAy ol gl dlw o
O dS Sl odd gyl ST Olab 53 oL SLS L
w5 513 53 p iyl ST Ceal SRl s
e G853 AL (o (e LAl
prilepy STl Jod Sl o Ayl gl 6 S
Ko oy SUS o sz 8 o STASLs
ods s (s 05 oS iy oy SLSLo
ST sl b 3l cdits 0Ll 5 als s
S di 03l QL emeen 5 Sl 05 S (giluli
o3liial 3) g0 (Slag)ls i a0 Ayl sla 4 5
0352 5= 855 4 amr s L o)l Conglie Ol s o
0593 4oy pils L 5 OLays 03 0 JSie 5 (6 5ley
5l STL S (ool 3ot Y sb olays
@313l o b g Lyl ) g (655 S 2T Ol
Pl S 4 ol (o 8 e (sl S 3
o) o 113 5l 3l 55 Lo gt cdled o 55
Ol M o st 53 (6 ity DL
oo JU 22l 5 (6,8 Jor g ol ST
ol 3 DLl 4

1038 9 KU

Slidss 5 e 5 OLKes woles 1 dlie 38 s
S Sy ¢ e o iils 5y 5o (Solow 5 o
03 503 |5 Gliad 3,51 (gl SSGST Gions o plnil 55 &S
Ayls 1 olzal 5 a5 JLS

&b

i S Sl Jaao) (\WAY) Ly o cod 50 g gt

YFO-YAY Ooloeis ¢ 5,5 co5 giw Sl HLazsl oJ o) g_)\g-

2. Akbari, Sh., Mosavari, N., Tadayon, K.,
Rahmati-Holasoo H. (2014). Isolation of
Mycobacterium fortuitum from fish tanks in

0d 5 el edalis Sl g el 5 e S5 2
bS5 s ¢ s LU (s e 3
5 (e Ln 0552558 5 (o 5 s lag 5T
wt«é;}_gd:ﬂou):g@-f@&}i&
8053 Cipie SAd 5 Ty 4 Al g B3 (00 Gy
S e U azia ¥ 5ol (e (S 5m (3T Ol o

(YA Y OF) Wil ke ole A
Ol)s 4 5 S ool sl Sisie cJsome 55k &
p3Y ol S lays bs oo i o cdas (o ey
Gls SOl s Uly o s gie (Lol a8 L
Olays & &8 bl b 28 Ol gl dlar Sl 5 iae
sla st (¥ 5T9) das ool 5 Cdna Hl
5 (S BT OLeys 4 op Jgeme sk ies
adex l0js S gle Sl Cils p eayls 3L ol
Cdls by eade Jbg s 5 Aaie b s
o5l sbe alid e 5 Lol ()9 56 e
3 e (S5 (ST Oy ooy o Sisie J 28
FO) il 5Ll Ko 055,56 Cab sdaze SuBls
33555 de slagyls slesliul 4y am 5 LK Y4
Cglae g Cowla o) Sl Aol S 5 Olays
ol 4t gl o S S gls 45 5 sl
Cnglie Ol o 2o TV L e sy 2l
cdjwclﬂaﬁvjjg_w\ubb@wb
(X)) cplaS gl g s 9 (¥ ) ST @ ¢ o515
5 claS o g e S ol S sl ol e
Sl ol Lol Ulsie 4 0155 (oo ST
S e S i ol 63 e g Oy
sle 58 1 5b sla olas Olays Lo gas o
WL (r S35 5 s e STL SOl el
0 i T glie (VU Ol sl g 5 S Yl




PV ol DAY 093 05led o)l / (S ol (5555w SSwo 4 o AF

13. Kane, A., Stine, C., Hungerford, L.,
Matsche, M., Driscoll, C., Baya, A. (2007).
Mycobacteria as environmental potent in
Chesapeake Bay fish species. Emerging
Infectious Disease 13: 329-331.

14. Kankya, C., Muwonge, A., Djonne, B.,
Munyeme, M., Opuda-Asibo, J., Skjerve,
E., Oloya, J., Edvardsen, V., Johansen, T.
(2011).  Isolation of non-tuberculous
Mycobacteria from pastoral ecosystems of
Uganda Public Health significance. BMC
Public Health 11:1-9.

15. Kent Michael, L, Watral Virginia, G.,
Kirchoff Nicole, S., Spagnoli Sean, T.,
Sharpton Thomas, J. (2016). Effects of
subclinical ~ Mycobacterium chelonae
infections on fecundity and embryo survival
in Zebrafish. Zebrafish 13: 88-95.

16. LeBlanc, J., Webster, D., Tyrrell, G.J.,
Chiu, 1. (2012). Mycobacterium marinum
infection from sea monkeys. The Canadian
Journal of Infectious Diseases and Medical
Microbiology 23: 106-108.

17. Lescenko, P., Matlova, L., Dvorska, L.,
Bartos, M. (2003). Mycobacterial infection
in aquarium fish. Veterinarni Medicina 48:
71-78.

18. Lewis, F.M.T., Marsh, B.J., von Reyn, C.F.
(2003). Fish tank exposure and cutaneous
infections due to Mycobacterium marinum:
Tuberculin skin testing, treatment, and
prevention. Clinical Infectious Diseases
37:390-397.

19. Lowry, T., Smith, S.A. (2007). Aquatic
zoonoses associated with food, bait,
ornamental, and tropical fish. Journal of the
American Veterinary Medical Association
231:876-80.

20. Mainous, M.E., Smith, S.A. (2005).
Efficacy of common disinfectants against
Mycobacterium  marinum. Journal of
Aquatic Animal Health 17: 284-288.

21. Marzouk, M.S.M., Essa M.A.A., El-seedy,
F.R., Kenawy, A.M., AbdEl-Gawad, D.M.
(2009). Epizootiological and
histopathological studies on
mycobacteriosis in some ornamental fishes.
Global Veterinaria 3:137-143.

22. Moghim, S., Sarikhani, E., Nasr Esfahani,
B., Faghri, J. (2012). Identification of
nontuberculous  mycobacteria  species
isolated from water samples using
phenotypic and molecular methods and

Alborz, Iran. [Iranian  Journal of
Microbiology 6: 234-239.

3. Alaeen, Am., Alaeen, Az., Alaeen, H.
(2011). A case report of fish tank
granuloma in Khomein. Arak Medical
University Journal 14: 113-117.

4. Beran, V., Matlova, L., Dvorska, L.,
Svastova, P., Pavlik, 1. (2006). Distribution
of mycobacteria in clinically healthy
ornamental fish and their aquarium
environment. Journal of Fish Diseases 29:
383-393.

5. Chen, C.C., Chen, S.Y., Chen, Y.S., Lo,
C.Y., Cheng, P.W. (2007). Mycobacterium
fortuitum-induced  persistent  parotitis:
successful therapy with clarithromycin and
ciprofloxacin. Head Neck 29: 1061-4.

6. Decostere, A., Hermans, K. (2004). Piscine
mycobacteriosis: a  literature  review
covering the agent and the disease it causes
in fish and  humans. Veterinary
microbiology. 99: 159-166.

7. Enzensberger, R., Hunfeld, K.P., Elshorst-
Schmidt, T., Boer, A., Brade, V. (2002).
Disseminated cutaneous Mycobacterium
marinum infection in a patient with non-
Hodgkin’s lymphoma. Infection 30: 393—
395.

8. Gauthier, D.T., Rhodes, M.W. (2009).
Mycobacteriosis in fishes: a review. The
Veterinary Journal 180: 33—47.

9. Gayathri, R., Therese, K.L., Deepa, P.,
Mangai, S., Madhavan, H.N. (2010).
Antibiotic susceptibility pattern of rapidly
growing  mycobacteria.  Journal  of
postgraduate medicine 56: 76-8.

10. Haenen, O.L., Evans, J.J., Berthe, F.
(2013). Bacterial infections from aquatic
species: potential for and prevention of
contact zoonoses. Revue scientifique et
technique 32: 497-507.

11. Hosseinifard, S.M., Yossefi, M.R.,
Esfandiari, B., Sefidgar, S.A. (2011).
Mycobacterium marinum as a cause of skin
chronic granulomatous in the hand.
Caspian Journal of Internal Medicine 2:
198-200.

12. Jernigan, J.A., Farr, B.M. (2000).
Incubation period and sources of exposure
for cutaneous Mycobacterium marinum
infection: case report and review of the
literature. Clinical Infectious Diseases 31:

439-443.

ArAuls



QY ...Cwslis O 9 Cugd (s (S jlwlaz

Czech Republic. Acta Veterinaria Brno 75,
251-258.

31. Salawudeen, M.T., Kazeem, H.M., Raji,
M.A., Oniye, S.J., Kwanashie, C.N.,
Ibrahim, M.J. (2017). Isolation and
identification of fungi from apparently
healthy and diseased Clarias gariepinus
from freshwater in Zaria, Kaduna State,
Nigeria. Microbiology Research
International 5:8-15.

32. Shukla, S., Sharma, R., Shukla, S.K.
(2013). Detection and identification of
globally distributed mycobacterial fish
pathogens in some ornamental fish in India.
Folia Microbiologica 58: 429-436.

33. Toranzo, A.E., Maqgarinos, B., Romalde,
J.C. (2005). A review of the main bacterial
diseases in mariculture systems.
Aquaculture 246: 37-61.

34. Wang, H.X., Yue, J., Han, M., Yang, J.H.,
Gao, R.L., Jing, L.J. (2010).
Nontuberculous mycobacteria:
susceptibility pattern and prevalence rate in
Shanghai from 2005 to 2008. Chinese
medical journal 2:184-7.

35. Watral, V., Kent Michael, L. (2007).
Pathogenesis of Mycobacterium spp. in
zebrafish (Danio rerio) from research
facilities. Comparative Biochemistry and
Physiology 145: 55-60.

36. Woods, G.L., Bergmann, J.S., Witebsky,
F.G., Fahle, G.A., Boulet, B., Plaunt, M.,
Brown, B.A., Wallace, R.J., Wanger, A.
(2000). Multisite reproducibility of etest for
susceptibility testing of Mycobacterium
absessus, Mycobacterium chelonae, and
Mycobacterium  fortuitum. Journal of
Clinical Microbiology 38: 656-661.

37. Zanoni, R.G., Florio, D., Fioravanti, M.L.,
Rossi, M., Prearo, M. (2008). Occurrence
of Mycobacterium spp. in ornamental fish
in Italy. Journal of Fish Diseases 31: 433-
441.

determination of their antibiotic resistance
patterns by e-test method, in Isfahan, Iran.
Iranian Journal of Basic Medical Sciences
15:1076-1082.

23. Novotny, L., Dvorska, L., Lorencova, A.,
Beran, V., Pavlik, 1. (2004). Fish: a
potential source of bacterial pathogens for
human beings. Veterinarni Medicina-UZPI
(Czech Republic) 49: 343-358.

24. Novotny, L., Halouzka, R., Matlova, L.,
Vavra, O., Bartosova, L., Slany, M., Pavlik,
I. (2010). Morphology and distribution of
granulomatous inflammation in freshwater
ornamental fish infected with mycobacteria.
Journal of Fish Diseases 33:947-955.

25. Papavlasopoulou, I., Vardakas, L.,
Perdikaris, C., Kommatas, D., Paschos, I.
(2014). Ornamental fish in pet stores in
Greece: a threat to  biodiversity.
Mediterranean Marine Science 15, 126-
134.

26. Pate, M., Jencic, V., Zolnir-Dovc, M.,
Ocepek, M. (2005). Detection of
mycobacteria in aquarium fish in Slovenia
by culture and molecular methods. Diseases
of Aquatic Organisms 64: 29-35.

27. Petroff, S.A. (1915). A new and rapid
method for the isolation and cultivation of
tubercle bacilli directly from the sputum
and feces. Journal of Experimental
Medicine 21, 38-42.

28. Pourahmad, F., Thompson, K.D., Adams,
A., Richards, R.H. (2009). Detection and
identification of aquatic mycobacteria in
formalin-fixed, paraffin-embedded fish
tissues. Journal of Fish Diseases 32, 409-
419.

29. Rallis, E., Koumantaki-Mathioudaki, E.
(2007). Treatment of Mycobacterium
marinum  cutaneous infections. Expert
Opinion on Pharmacotherapy 17:2965-
2978.

30. Rehulka, J., Kaustova, J., Rehulkova, E.
(2006). Causal agents of mycobacterial
diseases in freshwater ornamental fish and
their importance for human health in the

Al



£ M Journal of
A4 Veterinary

@ F
Journal of Veterinary Microbiology, Volume 14, Issue 2, 2018 MC”G&I O[bﬂ

Isolation, identification and determination of the drug resistance in Tabriz
aquarium fish mycobacteria

Seyfahmadi, M.", Moaddab, S.R.”*, Sabokbar, A.”

1. Ph.D. Student, Department of Microbiology, College of Basic Sciences, Karaj Branch, Islamic Azad
University, Karaj, Iran
2. Associate Professor, Department of Laboratory Sciences, Paramedical Faculty, Tabriz University
of Medical Sciences, Tabriz, Iran
3. Associate Professor, Department of Microbiology, College of Basic Sciences, Karaj Branch,
Islamic Azad University, Karaj, Iran

Received: 29 October2017 Accepted: 3 February2018

Abstract

Fish mycobacteriosis is a chronic progressive disease that caused by different species of mycobacteria.
Diagnosis of the disease in ornamental fish is usually done by bacterial culture and histopathology.
Identification is also based on the rate of growth at different temperature, the pigmentation type, the morphology
of colony and by biochemical tests. Although the primary diagnosis of fish mycobacteriosis is based on clinical
symptoms and the presence of granuloma in visceral tissues by sampling, but in some cases no any clinical
symptoms or no granulomas masses are seen. Due to the zoonotic character of the disease, increasing
importance of aquariology, and also increasing of opportunistic infections via Non-tuberculous mycobacteria in
older persons or immunocompromised patients, also existence of some extremely difficulties to treat like to
require the long course of therapy, and on the other hand, the financial losses, so, the present study planned to
detection and identification of mycobacterial species in aquarium fish. Existence of Mycobacterial species in 53
fishes were investigated that they were obtained from some local aquarium shops in Tabriz by Ziehl-Neelsen
staining and culture on Lowenstein-Jensen (LJ) medium. Identification of isolates was done by morphological
characters of mycobacteria on LJ and using of biochemical tests. For drug susceptibility testing, the
proportional method on LJ were used for isoniazid, ethambutol, rifampin, streptomycin, kanamycin,
ciprofloxacin, and amikacin. The susceptible (H37Rv) standard Mycobacterium tuberculosis strain was used as
a control. Acid-fast bacilli were detected on the 7 smears of samples by direct microscopic examination method
of Ziehl-Neelsen. In using of the culture method, Mycobacterium spp. were isolated from 28.3% of the fishes.

The isolated species were identified as M. marinum, M. fortuitum, M. smegmatis, M. terrea, M. flavescens and
M. asiaticum. The study showed that M. fortuitum and M. marinum are more than other species. In the drug
susceptibility testing, the streptomycin had the highest resistance (93.33%) and the lowest drug resistance was
diagnosed to ciprofloxacin (20%). In the investigation, Mycobacterium marinum, M. fortuitum, M. smegmatis
and M. flavescens that are well known as pathogens in fish and humans were isolated, which were resistant to
most drugs that are used in the treatment. Therefore, more attention should be paid to the presence of
mycobacteria in aquarium fish for reducing the rate of bacterial transmission to human.

Keywords: mycobacteriosis, aquarium fish, drug resistance, Mycobacterium marinum and Mycobacterium
Sfortuitum.
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