1o 1 of N 2 -
]W[ s 893 (Sub ol (5590919 S0 Uy
' DEF Olino) 9 sl

M‘cméx’oc@ﬂ BN

o9 &L Dblg> 31 Mycobacterium (Joleo cugd codi 9 (S 3ln
3l Ol!
Fowdy Lo we ("(6506 dlran M* (5 900 136 ST o)

Ol oS e oDl 33T ol (S ol cp sle 0uSCails (65 5 gm0 Sm 03,5 ¢85 3 S b gl yIST (6 el )
Ole3b 631 S3lup 5 S5 i A ol 5 (35S 15 M5 5 G i 58 o o2 5T LSl -
0lplez ST CAREEO) (65,5l s 5 5 hiseT cliios
Ol S Aol s ool 13T ol cp she 0uSCiils (5 5) s Sn 03,5 ¢ mlid pos 25 sboleud ¥
o3l (5315 S3lop o 5 S T5 Dliied s 0 (5318 2 GBS ST Sl STy A5 5 G 2 Kia gy -
0lplez ST CAREEO) (65,518 s 5 5 hiseT cliios

\f'f/\'/'bu;xu\a_c{)u A rEZAK CJL_{)J

B gt oS>

GhAE Olomen 5355 g0 guome pl3 5 DLl &5 e GG lon (2 5 om0 5 (2 it 51 (G Joo il DU 9 A
Ol 55 Juw sl el Mycobacterium tuberculosis .S1.s” Calises glaw £ 555 oo slabias oo 308 Cuodw (51 (g
Sl g e (gladipes | Mycobacterium glaw & cupn o 5 ololls Cos b anlas opl s Sllps
e i gaiFroldad Bk opl o B 9y 90090 .05 plil VF e BAY44 gladle 23 5,4 ol:,»l‘_;uu‘»j‘@;\ e.kﬁ:‘_;Jch.?
548 S Ggei 5B S E s 30sn g 3 5 LIS e Jeed S sy 93 b 195 83T 51 g
S1s S50 1.3 5 Sy I3 el 5 I3 O smile kil Lo g5 45 STl plonsl il a1,
oais shtea 186110 Sl oiSe 5 1I6SIRNA WG sleks ¢l PCR 45T 5 plos DNA Tl Al (S s,
OXYR 03 PCR-RFLP 43T 5l clag S L 31 M. BOVIS G131 cg . b3 £ 1 > M. Tuberculosis .S slael
Job ols iz VY 5 (ST s gls 5550 YA o Jo g hke 4i5mi B g gezme Sl gl s oslizat Alul s, v,_;TL_
o Obe 3155 ol d dl el (g5l ol V) _oles ) 1, Mycobacterium s s s PCR 05037 s b
S 4 s oluks M. BOVIS Olse ¢ 5,50 Y 5 (NTM) L & sls Mycobacterium olye 4 5,50 4 claalus
M. Tuberculosis ,.SaS" sl b o S 553 5 g ks o0&l PCR-RFLP ,PCR wile JsS 5 sla 2,
L;Ls;)\wjj>)\>¢§::,;):5deff)adtabw\&j‘@uufﬁm Bovis kf_uu:@;@ﬁ.gu@vﬁ\;b
S o358 81, 08 S w35l 5 Sl 16K S0 55 ilig AET

PCR-RFLP (Mycobacterium bovis « gl poi pos s baSle ko (w150l Olols
3 1 Ot ¢G>0 2l

e b7 stens oulivey 57"

Gesr s Az T el Ol il 551y 5 il o 3 oS Ty ol ema o GpTlo 5 G5 07 )7 5 rond s 459087 fon ol o T pletils [ e T
g/z/‘c;‘OAREEO)L;,’JJL:{

Nn.mosavari@rvsri.ac.ir s« Coy




adlas pl .5 05,8 53 aolS oy 4 ol
sba s pr ALl e p 5 Sl
2515 S a5 5l Ol il 53 (65 sl el
53 38 ok M g oo 1S le Glo
Lol 55 S 5 5 0 gese 0 dlox 1 K5 Sl
2 O Olgie 4 655 ol Aas o OLES o ol o
S o Jos i s Sl bl (1 00 5 58
Bkos 0Ll 53 oy s i ASTL oS0 Lo S5 s il 5
S Sl s o Jime 56 51 e SUle
5 DUl o 93y e pa S LSO Lo sukate 58
Van Soolingen et al.,) .l os3,8 SUI oLl
S 03y pgr GI5Y sy pa S LSl (1994
oL@.?cbpbp;@;;L_,quuéwfjuvb
34 SLS 03940 ummen i oo )l 3 S0 o
013 o Sl g citd Sl L 6555 ol

.(Michel et al., 2010) 5,15 of o a1, OLI 5

L g Cisie Jelm Olgr omer pilereSs LE
Jl 5 .azes Mycobacterium tuberculosis
Tl 53 Jed o didr 3550 O geon V /A 3 5 (Y VY
b edzasOlis LT cpl 7 ol o 3,18 Sle
Sl (Madl gy b 53 Jon ()los 57 Ji6 5 1L
.(Organization, 2024)

yls 1y e aylee sl o xiy S s s
(Non-Tuberculous  Ju & (sl SLSL
Ll b GL;A »3 el Mycobacteria=NTM)

.

Ao
sa) & dzes G5l sl ST ‘[‘fﬁfﬂf}g[‘
oy Jho o)l 53 0352 1> Js 4 5 A0S oo A 5
JSUL s s 3550 655 Oslsmnsl ol )3
Aol 4y pglde Sla fouls s pen 4 503,57 Luaslie
slopy 2SSl (Sharma, 2010) & yé s okl
I3 had el s 7 Glolen 53 ST
Sl s 03 8 Jas bl b Gl lan S Ol s
o~ -(Reller et al., 2001) w5 o ()l
L ey 48 YA I e ols o TS0
P ALl pSLS glasl S Cl el
sl 5 ey W1 o ioetls Sl e sl s
388 Joo ol 2l il 5 0 o5 el gl 8
51 (Clarke et al., 2016) auls els 5 oLl
PSSl 015 o ) S e S £ o 05 0
o) pa ALl Ol 55 o Jolo sl s
35 Wl sy STl 5 el (65le Jule
b 0 Y SIS ey p STLS L (2 2] )
Sl OBl g 031 il 3 adgl Doy g0 41 5 031 S s
Jole Llal sy STl Al Sle
5o lae pam 5o bl il by oS Jsie

S e 03 T 551y Ol akam 51 011k

Lot 51 Oldl & Ol 51 alite g0 o 5150 s
P A LSl b 5 s sl (65les 51 (L o5De
Esteban and ) ol jaseis JB e e olS s
Ol sl Hseb 51 8 .(Muioz-Egea, 2017

2 e gle Yo 5 S ey e S LSl

B
N

-
@

p
-

S
) *



M. (OL)Swed 9 (530>) ... DUlse> jI Mycobacterium JoSlso cusa cmss 9 s jlwla>

A
7 i (= ! q?—
N .
|
i - o
Sl i 5 Opli o (el )
o]

be 55 bases 23S 5 2035 ST 5y
33 b Sl Ol pliily
L 505 60 gl sS1 1 oy bl 40551 ¥VOC glas
Gl 5y g (ol ooleT 5 sdoms ST o
2wl wb) gla S 51 815 (Y ag)
salin bl ful Ol b5 65T,
Ay gl ST JolS b G opled p pe)
S S G 4 5 wdly p Szl O pon il
S5 o s p b Jaa TE Ll Safee (55l
ol sl S5 o ST 5 T g5
S5 eslizul UDNA (il Lalls s ol 45, S
ool (S s o) Glls p o AS— SN foeT s 5
.(Figueroa-Bossi et al., 2022)..%

a9 o S G031

pr ALl oSS 5 Zup ew Gy
i gleld 26 L PCR S o sl
i ASS s e STl 68 (sl 5 16STRNA
i 4 eslizals s ga (gl sl S plowil 156110
A ag OWIT Eurofins oS5 51 6l awwse

.(\ b‘)w d}v\-’,')

B

5 Ngd Jie 15a 55 5 g JLe 555 D3 G b
Dbl 318 b S slow ] Jaows S 5 ol st
3B e s e Jole pegs o Sler g
Oble Obe 3 mld (olewy (93 5 (5528 Glo olew

(Khanna et al., 2023) ! !

2 Bssbes sl SLSL ol 5 g5l |
S Ol (oo 1y ok lulis 5l go ¢ 2o sl Sl
35 NS 555 g Slalie 4 Canlie Sy s
3w opl 5o Y Ly pde ) Dy 05 B
S5 ollis 5 ilulin Jols andllas opl .55 5
bl i spl Sl 5| pa TSl slas S
PCR- ahex I J 550 sla ¢SCSS 51 bzl L 51
2l Sl g pa LSl G180 ), RELP

Ll o ST e sl S
b w9y 9310

L;J,TC.,,,',J Obiusl Sl i 5E L 51 ¢ sdde 4 5ai ¥
b AU sl (ol o o oileT & 5
JUESH 6515 Sl 5 S Ty Dlidond dn 5o pls
ALl 35kl 4 g 53 51 e 28 gl 3L
pa 5Ll 5 (ATCC 35810) ey jsls s

Ad eslinul (ATCCC 35726) ANS v 5 &
9 HPC (lime gy 95 5l eslamal b & gad 8 ecew
Ll s s balis 5las ol ST Jb s 35w
b 5T &5 4 pllil o 5 A 4 5 S s 2

3,8 O udi- b5 s




(09 0o cppamny 893 / (Sl jyal> (S5 35m9 SSra 4 pikd AT

PCR)DOJL&L‘L«U‘JJ}A&\Aﬁ“ﬂ R d).\:—

Primer Sequence (5°—3°)
16SrRNA (f) ACG GTG GGT ACT AGGTGT GGG TTTC
16SrRNA (1) TCT GCG ATT ACT AGCGACTCCGACTTCA
1S6110 (f) ACG GTG GGT ACT AGGTGT GGG TTTC
1S6110(r) ACG GTG GGT ACT AGGTGT GGG TTTC
oxyR(f) 5"-GGTGATATATCACACCATA-3’
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Extended Abstract
Introduction: Tuberculosis (TB) is one of the most important and ancient zoonotic diseases
that continues to pose a serious threat to public health. Various species within the
Mycobacterium tuberculosis complex are responsible for tuberculosis in humans and animals.
Due to the pathogenic nature of these bacteria, precise identification, control, and preventive
measures are crucial to prevent TB outbreaks in both animal and human populations. This
study aimed to isolate and identify Mycobacterium species from fecal samples collected from
zoo animals in Alborz Province during 2020-2021. Materials and Methods: A total of 40 fecal
samples were decontaminated using two separate methods—hexadecyl pyridinium chloride
(HPC) and normal sodium hydroxide—and subjected to acid-fast staining on prepared smears.
Cultivation was performed on Lowenstein—Jensen media containing glycerol and pyruvate.
DNA was extracted from colonies grown on culture media, and PCR assays were conducted to
amplify the 16S rRNA gene and insertion sequence 156110 for the identification of members of
the M. tuberculosis complex. To differentiate M. bovis from other species, PCR-RFLP analysis
targeting the OxyR pseudogene with the restriction enzyme Alul was employed. Results: Among
the 40 samples, 29 exhibited visible colony growth, and 11 isolates were identified as acid-fast
bacilli. PCR confirmed the presence of the genus Mycobacterium in all 11 acid-fast isolates.
Of these, nine isolates were classified as non-tuberculous mycobacteria (NTM), and two were
confirmed as Mycobacterium bovis. Molecular methods such as PCR and PCR-RFLP provide
rapid and accurate tools for the identification and differentiation of pathogenic members of the
M. tuberculosis complex. Conclusion: The detection of M. bovis in zoo animals highlights the
importance of continuous molecular surveillance and the need to enhance public and veterinary
health awareness in animal facilities and among zoo visitors.
Keywords: Tuberculosis, Mycobacterium tuberculosis complex, Mycobacterium bovis, PCR-
RFLP, Zoo animals, Alborz Province.
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