[ Downloaded from ismj.bpums.ac.ir on 2025-08-03 ]

[ DOI: 10.7508/ismj.1394.06.001 |

e Th alabys

&J"'Ju c:l> ‘}&ﬂ_h‘;mi) em‘g}é

[ oesne A Floss blag Slds 5 (Ko e ke oKl
Nz OYAY il 5 o) VWO —IIYY dmis 7 olad patons Sl

ISMJ 2016; 18(6): 1115-1123

4 Conoglio b da po rPSL (53 FY (905" 30 (ygmlion & pw andnidd
9Bsajl (53Ul g3 gl slam T b RFLP S Sawgi (Lo gis !
94395 59 £ 9 2 Lelo (Sl sla4gw 49 Mbool |
P 5beS ore | sk o e PR TP WA SR OE SRS
Ol STl STl (K p ke oKl i ghe (slosslom Sl 38 10 (55505 g0l 5 S5 3m3 S0 055
Ol (55 ) 018 Dlikons pske okl 5151 oKl (53 ) 33 Koo 055
Ol S STl (K p ke oltils (5 ghe (slasslon Dliniond 3 50 DI oske o5 sl (S5 50 K5 0 £

b‘;_’,‘ gb‘ﬂ} ‘Jﬁ‘; f‘ﬁ NN “.""'u‘:"""lJ c‘gjff

Ol (ST STl (S5 pobe o881 (Jghe byl Slidos 55 0 JUbI i

(AF/A/F i b s —QF/V/YA tallie oSl ,55)

0 S

FF Slekial B sk 4 0T 4 Cuglis 45 ABbie Jou lem Oloys gz S50 Ll e 5 S e lo g8 el e,
O3 M 5 1Y Gl saS 53 5 25 e SUSL 55 prmslogy ful Ga)ls 4 Cwglie b s o a0 eulige (n Fpuld 505
S eslazal b 580 ol (SKedS glad g 5o TPSL 05 Ol S s asdllan ol 51 Gua a3l 0 3| (NC_000962.3) rpsL
.l Mbooll 4 Bsajl ﬁ}si 95

51 33 L PCR-RFLP (J 350 (55, kb esliteal 38 555 032 L5l (Sl 5 VA adlllas ol 53 il gy 5 300
ool Sz gl 5 (1 b (plo polie (5Lt g 53 5 4 IPSL 05 FY 0508 55 0 grli g0 s gr MbOIT 5 B
3 8 aslin g g g 5 2L IS S b

NLE.« S g oy FF Gl opl 3 45 WS ow,  Bsajl ‘..UJ Lo g5 a5 g YO 392 50 (lady g S 51 addllan ol s :laasdly

S 03ls pasis §glige BB e S g Ao y3 AN 39 g gy MDOIT 05T Lo 55 35 40 g ¥F LS 0ls el
I, PCR-RFLP ml b Jols SLlil b 5 s g odd (b b glat s jasds gl » Bsajl SYs ) w5l ol
05 ST andllas 3590 Gla g 5 15 05 cpl FY G0 9AS 53 i 34y g 3ls OLE

(e ) Ul Ee 4 Bl e edd a1 b (G5US 5 kl ST LRFLP by, o das o 0L ol anllls ol 15 S 4o
28 1P el 35 g0 o gty el &y ol 5 pslhe 5 S 5 00 S LSGL Gl g nled (sl Vb ol (Dl 5 0l
Bsajl PCR-RFLP s bo g5 il ¢ g 5,13 Conglis 1 g hdS O 505

Ol SLI STl (S ke oKzl g sie (S olen Sl S e Ol wsde S olKils o JsS05e Ko S (SI %
E-mail:azam.ahmadi@modares.ac.ir


http://dx.doi.org/10.7508/ismj.1394.06.001
http://ismj.bpums.ac.ir/article-1-744-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-08-03 ]

[ DOI: 10.7508/ismj.1394.06.001 |

\YAY dhal 5 oty /5 o )lod /padonn Sl

csm b/ WP

Sy 8 A2 Gilesl Gl prdse ol ol
o Cwslie gbaasw) XDR o Las MDR
o 51 as gosb a3 8 (o 5 dl ot slayls
e a s bl = 5 XDR lag 5w Y000
ol 58 A ;855 Sl (len b &S bl
Ao sasls Ll 3l S sladle s (A1) e
058 5 35 Ohley S o sdas Jale 5505 Olads
e ol S S sl Saslia TY 08 655 s
OY=10) 55500 sl 4 Ao Osla e S e

5 A SIS gl s T SOl s 2
Oloys ps eslinad 5)5e gools sl 5 s SU
e (05 5 10) el 535 1AFY Jlo S
v cwl L SIS sl wlea sl opl es
A Kb 4 RNA - Ll sl Jlasl 5l &S gl S
el 5 008 Sk xS WIS e paises
(Cppeslo g a4 Caslie sd e oS S s
Ole & 5 TPSL 05 55 Opemlise 555 4 atls
o <=k>.;,l Sldlae ol 118 05 s Sal A
D TPSL 05 SIAA 5 ¥V 0508 53 53 ok Sl
b Caslie sbwl s L (FY 0505 o sas
sl @l addlas pl s Wles S 0Ly s lo sz 2l
5 Bsajl w3l s» L RFLP-PCR S L
rPSL 05 ¥V 0508 5 ,uxs aseds Sy Mboll
A eslazal

la Sgy 9 39

N g ST sl s 5 46 gad ol

53 3y DNA SSU 51 o 3550 sladi yad
51k bl OS5 S Ssds 5 e Slids S e
Vol Sl a5 5lS 55 e LS 4 g V)

S fpelogn il a4 el s V) pslie s

VRV

Aibge Olnl 5 Olexr L3 Saen slaggslen 51 Joe
WHO) colug sl obole a5, ulul
s dleadl b Sl & Olgr Conex psm S
Sobot (4 5 b 3550 Ok 4 250 AL
0 Py P I K U ISP VR Y EW
S sl 033 e WHO Ll 36 8 5 80 S
e PV PP P S NI IRE VPSP S
4 OLE8 Ogon Yor Ol cnl 51 S g o 03]
Soles (nl 5l 8 Oseken YO 5 W o0 Dt (5l
Sl 5 Sy Jo o Ml lpe ST e e
o anw g b s gla, 28 55 (ool cpl I AU
(V) 55 e

rbe O e SUSSL slacizie Ol
el St el 2L SL slaci e
ey sl b S s pber b Obles
s Aol Sl wle 4 Bl Bl oYk
s S Sl 4 pslie Glaa sy s gl
e S Ll e (1) Ll aals
Lsdpe 4SS B0 iS5 ps SLSL
5 el 3l (bl Asbisnl (omeldys Jals
o mssls sl (F=0) dteen prsle g 2
VAYY Jl 5o L s e Al gssls (sl e L
5 aols ol Sl eslial walsl b e 5 LS el
35 CRIBL w g Sl sl Rl
ol slaay s ok (R O3 Ve ans (¥-%)
SIS LA 5 olol hare o MDR L 5l o 4,
S ol b as Jbe Ol oo o J 28wl ol
Olse &y S 88T Jlu s coilig Sler olosl
AV )5S e Sler alis

http://bpums.ac.ir


http://dx.doi.org/10.7508/ismj.1394.06.001
http://ismj.bpums.ac.ir/article-1-744-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-08-03 ]

[ DOI: 10.7508/ismj.1394.06.001 |

YNV 558 g8 Cﬁ):SL:)QLa)z Orelo g il Coaslie m o el

OLea 5 OB sl

G ) ol
awly 5 b i 0y PCR Jyame
Sl 5 odd osls S5 0N 4l 5 Genetyx-win
5 ol N> asis ¢l Mboll 5 Bsajl

ik bl g slis
L FY 058 Sibye b & ol 36 Bsgl 5
4 = 8L S Sose s Ll Ll
el ol (0508 5 g o) AL e g 2l
ok 53 3 1 (3L Sk 00 anka 45 ol 36
Cowdds (65L C= WWA 5 YW AF aadad ace 5 ols
Y& 058 5 5 Al pslie 6 SL S Al Al e
ol Glad s 3 5 ankd s AL @l O 5l
sbwl (WA 5 V85 Y QY Gladsb L) asks ler
Gt s 53 3k S T aaks Slas LS dal =
03 sk e a3 VPP 5 Y WL s 4l
Coady 5> M 03I 53 Oamlipe Bl S50
T T R R T P O s
Sl MBIl (58 &5 534 caim 00 Y PCR J juame
Sl g b Sty s (gl 5 ankad 55 L3 5o glag s

S o bl (5L i 00 ankad S

A
Y

fragment 502 bp

177bp

@ pls eS8 0 SLSL e S o ol Sl Gl (0 S
BSajl 051 Jau 5 PSL 03 55 e sl (e s 5
PCR-RFLP plux
o e 08 Jlal gy L PCR 55l > IS5

Or LS\J’ JJ.D}: cJJS ..L.i':) IRAY .]G.;?r.d S »
5 pslie @503 YO 5 (Fermentas) Bsajl o 51 Law
sskea BSajl (i S 15 stz 5, 50 (Fermentas)
L gas i S 513 eslitad 555 el glaa s
Jyene glaces 3l esliad L adlas 3550 SIS
02088 15 eSS Olpea b SL plandse
o8zl M aneS Aol adllas cpl ad ol
Glaesly alS 5 easa A1 S Sy Ul;
03 g AJLAqu)‘}.pA{ QT)JQ‘)LQ:J)\ o.,\.:ud))T@q-
)\ B aJ}:} d;f Ole! W 3 gde L&m_}u U’l‘ sl
b g S 3l Loy S @,T@.?J-:; gl L

g0 4y g VY

DNA ¢/ e
o WS S plag SL DNA C\J?p.w\ sl
oslizd (Sigma) CheleX «.S 3l s g ol Cusslia
Qﬁ;)‘)é ohu.';.e\ J)ja PCR

PCR-RFLP

1235 ol (3 i 00 0 Skl W 5 lie

slp b
5= e jasl 3l eslizad LrpsL O 51 00Y bp anks
s F-GGCCGACAAACAGAACGT -3’ rpsL
R-rpsL (5’-GTTCACCAACTGGGTGAC-3)
L oGeios opl oo eslizad 3550 lajeslp ol i
IDT  Blast ©0ligo6 MEGA4 s 53l oSS

L3 S b

http://bpums.ac.ir


http://dx.doi.org/10.7508/ismj.1394.06.001
http://ismj.bpums.ac.ir/article-1-744-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-08-03 ]

[ DOI: 10.7508/ismj.1394.06.001 |

\YAY dhal 5 oty /5 o )lod /padonn Sl

cgm b/ VA

S i 00 Jpama ¥ SS s O el Lol

Ladder

502 b O L pe——1

ol s I-RPSL 5 F-rpsL s ol o Jool 04 Y DP aass (¥ S5
ez e DL 1 3k S 00 Y

PCR-RFLP
g ek i GENBLYX S15dle 5 L oS 4 S0les
Sl BsAl 5T Lok i 00F pames Sy
5 bpyss SYDP AYDP ladll ol g (slad su
AYDp lail cibse s slaa s gl 5 VWA DD
g YO 31 3505 sl |, \WWA bp 5 YY+ bp
Oselisn osp Slp S 3l 5 o SLSSL
s B 3l a s VY i Ol rpsh 05 s
ol wse VY Obe I Cilse 45w 4 alS

G obj..v-)vﬂ)bfl\ QT;}.“:})M)Jq' U‘:ﬁ)

STIVDP el il se slaa g 3550 s MDOIT 5T (7 JSCs

Cbge b gl s gl 5 (LaI Ja 5 0l esls OLES sla0Ke) VYO D

s e OLE | (Gl 0l asiie ol Law 5 &S a0 1) 5020p b

il Ko Y0 DNA 51 s S ¥ sl ST
sl a5l 2l S Vo (B50mM) MgCI2
Sl e sl 2y e v (10pmol)
Tag 21y V5 (Oilew) Slid (g 55 4S5
Ly 00YBP si 25 DNA 55 55 (05k)
Al (05I5) 3T asss N J5 s 558,
dowsy & PCR 51 ol OVsmme s A3
waa MboIl 5 Bsaj) e ~1 b 5, slan
Voobgl eas Sl el gl L
a5 il sl s Sea Y PCR Jpeams 25 S
5 e O 1)y SV Bsajl WS 5500 o
53 oS Sl YV sl s cole ¥ Sl @
DSty A esls 3 (Gl S e 5 oaws
Yo Sde 4 amys PO sles 4o Osls I3 L b,
Do Sl Sl el Dlakad s S a8 g akds
ole b 550185 5 58T J5 5 2 L8, L
sdalie Hglues) 315 ks (048 safstain
Loir sl ol pslie 5 ol S

s S aslie (g 6“('-.’.)31

I e
Upea DNA JIs s (ol 335 (mpr Cr
o baised Hsbe ply A el oMb s bl
=l ST 5w Jll (Ol olsks 0F oS s
Megalign Megad sblle 5 g L Iy
43 S elwil Bioedit (BLOSUMG62) s Chromas

Laail
3550 sbadised sled s, IPSL o3 PCR el
olas g_)l.«:d 45 J).‘u. 45\)‘ b O'Y bp J.?L’ M.!JL&A

http://bpums.ac.ir


http://dx.doi.org/10.7508/ismj.1394.06.001
http://ismj.bpums.ac.ir/article-1-744-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-08-03 ]

[ DOI: 10.7508/ismj.1394.06.001 |

WV i35S 25 0 Sl 3 alo gy il Caslin g e et

OLea 5 OB sl

Sy ey b sy S J_i;l.w.: PCR-RFLP

S ujﬁgi‘ s 5l eslanad

LTy o
s, 3 PCR-RFLP b Lo bl Gl
olial JsSpe oMb skl Olpeas U5
b oS s (s Vo) LS Gl s

aalas :ﬁ‘;é oalawl 3,40 u’i')‘.' ﬁ}ﬂ}b ;}:’.JJQ“;"‘L”" 4...‘.“.5.5 Q JJJ.?

N L..> “ P LS placs 5 slaws slad gu slas o ]
Ceobatl o 4 g Fr g
K osls asis RFLP Sels r
S s Aeaps el el
740 AT \td Yy VY Yo
Mbooll
\ \ AR
YAZN yARE) Yo q [ i
Bsajl

A KL tRNA- Ll sl Jlas! 5l cles b
s e B L lg 5 0as Jisb auT 5 s
o Caslie edlSe Spe o Sl L St
33 Oseslioe 4 atals Goes Sy bo g ol
AL o TS 05 535U st Ol 4 5 IPSL O
5o Olia g ol il 4 s L 05 5o

12s 16s rRNA 5550, slagSs,y o
Gl s 0> LA 5 155 IRNA TRNA
sl b 5 dS o Iy Cgedl (68U Jshe o)l
s g bl Caglie LOT odiS US 05 5 igr
i TPSL 05 b s mosl 4y Coslin sl s
05 crl 03 e Ol (p o 5 Sl a5 355
Slp ol andllas ol sds 55158 Y 05u8 s
O3 YY" 0548 03 e 257 on w0k O
L s <l atls,, Mboll ; Bsajl (,_,“;,;T L rpsL
el 5 5,lsB a5l Sldal azsdS Slallas zb
£% sy » YeofJL s (Tatjard Tracevska)
55 asdlas (slesn 2ul) SM o pslis Al
oS 3 RELP sy 5o UL uladses (55

Lo Yoo ol @Lﬁ}}lb‘)\).; bl 2sse

o
Slays 55 bl oM S S Lol s s
Al pls Caslis passe e ($ole
deols & Cd plls sl (b Oy S
2 SES S S S 5,5 e s Sl e
Looail Oleys .08 5 VA Wl sy a0 el
S lanl e la fol &5 550 e Col ol
3404 53 A a4 el pslie byl 4
@ rle Gl ol S G 4 ipd Jdd D
Oe 3 P Jw Ao Glagsls G yae Sl s g5l
ooy owl 2K esle il Ll
Lgd Jae Obles Oa s B gl s
4l 58 Shles ss5 e Sl ol ol wlinlis
Lug g5 & a5l 4 pslie sl fouls
L sis Ol syluilnd 5 e WU S =5
Sl 5l G amy b 4 2l Caslie Sl
sl emsle gzl (V2 5 A N) W S J Lo
eI I W | PN P Y ISP O ey
P A im0 dlal glaallr JRiCREPYR

Ciae 31 opl kS o Conilen o055 5 55w 51E

http://bpums.ac.ir


http://dx.doi.org/10.7508/ismj.1394.06.001
http://ismj.bpums.ac.ir/article-1-744-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-08-03 ]

[ DOI: 10.7508/ismj.1394.06.001 |

\YAY dhal 5 oty /5 o )lod /padonn Sl

e g:,.b/ Y

Uasol ol ol 3 53 g oty 551 il ol @ 005
s Dsline e 5l b 63l el dul 25
95 LRFLP G a8 sl 0L 50 Lol asllas
Sbier el sl Mboll 5 Bsgjl o5
Sy s Sl Lie TPSL 05 Y 05a8 s (glakeds
5 b 235 el QU I sy cnl A0l
Ole V Jsdr 3 5 ek pladl G fss (S

ol 0

& S 4omsi
bRFLP 23 S ol Sl e Gt C)‘i‘ @L\.}
=YL <35 L Mboll 5 Bsgjl w5l 55 51 esliz
Al iS5 e s Sl sl slaaisel
aslie sl o s sk 4 L e
S 5 43 L Bike 8y n slalsle U5 e
SH3 e g5 (Pymol 5 Molegro .l
o g 3 o Wl el Gl e
el AL oo gt tal K5 e ST 4 s slie
(o Ao (5L pslie Glag s o fed 5o 5 G0
oI B Ol Sl s Jshes Ole e 4 Ole o
adlas opl s 5l Lls e S de Oley slaas 5o
JE_} 3 G OJ_\ CLL“J éﬁl ede AL

S8y el
s e Sk b ) (s e
il ol (A0 1) S Sy pske
3 J Sl S e ass Sislee Sl s
Ssn 5 Sag Sliid S e 5 U8 S ske

53 Opelise oails oyLal B AS 2SS s s
0588 JSS a5 Jool= TPSL 05 51 ¥Y s s g
s 55 (Yo) o4 (K—=R)AAG—AGG
Jla=l 5 FY 0508 Coeal @ ax 5 L 58 ol
7053 s 4 OF 53 Later (it 25ms
el el b &S cl sdd wtl rpsk o3 3
S U3 Sl Sl el Locoils Cilae
S nxils Olo sp sdel Coss 3B I O on
4 Cwglie 51,y OA L OY IS b
05 YY 058 55 Ol fol> nslo g 2ol
S 05 53 Oseslise Jol Lo ys \Y U A 5 1pSL

Y\=YY) W o
Oless 56 Y484 Jle s (Fukuda) 1s s 5
Omlo g gl 4 Cwslie 5 TPSL 05 s, S
Ly S rs eSSl gl 53 b
or S A VY SHLOYY) sl I8
5 S5 Ok Gls 4 s YW s ol bau g
5 (AAG—>CAG) ¥ 0505 55 0slige slyls
A3 IS (il & i) fts) Al el ot
slebs & Yoo Jle s (Shubhada) 1slgls
ol sbisnl 4 caslle m e
SelS sl Ol 3 aelegn s
gl o3 aS CHlsyy aalige gl fﬁszLg)K.iLa
rPSL 05 ¥Y 0548 53 g slils s ys VO Ol
sy edd S3oaddlas s (YO) Wy
23 Ogelisn 5 plnil b I 5 PCR- S0l
5SSl s TpsL OF (A 5 FY) lad 58
23 S Ol el 53 S edis lS y
M 5 (AAG—-AGG) Y slagsss
05 Sl e 50l Ol e e (AAA—AAG)

Conl sl bas Csl &S Wl 5158 rpsL

http://bpums.ac.ir


http://dx.doi.org/10.7508/ismj.1394.06.001
http://ismj.bpums.ac.ir/article-1-744-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-08-03 ]

[ DOI: 10.7508/ismj.1394.06.001 |

WYY 5588 255 0 Sl 3 o gy sl sl B RS

oL 5 OB sl

s

be.:...; MW Jd‘eb}‘u' szli u*:"hj}i L«"i\
JJJ& QJ\J‘).,G E)
References:

L;’L".::":".’. J.b\?- “ 6\)‘ ;;‘:Jﬁ r}l& e@‘:
b aS S oS 5l GGl 5 Sl

1.World Health Organization. Extensively drug-
resistant tuberculosis (XDR-TB):
recommendations for prevention and control.
WKly Epidemiol Rec 2006; 81: 430-2.

2.Silke F, Barbara O, Abu G, et al. Sequence
analysis for detection of first-line drug
resistance in Mycobacterium tuberculosis
strains from a high-incidence setting. BMC
Microbiol 2012; 12: 90.

3.World Health Organization. Global
Tuberculosis Control. WHO report, 2010.

4.Sharifi-Mood B, Khalili M, Alavi-Naini R, et
al. Failure rate of treatment among smoker
children  with new case pulmonary
tuberculosis, Zahedan, southeastern Iran. 27th
annual meeting of the European society for
paediatric infectious diseases. Belgium, 2009.

5.Sharifi-Mood B, Hemmati H, Ziaian B.
Prevalence of pulmonary TB in patients with
anthracofibrosis. Iran J Infect Dis Trop Med
2006; 11: 45-7. (Persian)

6.Springer B, Kidan YG, Prammananan T, et al.
Mechanisms of streptomycin  resistance:
selection of mutations in the 16S rRNA gene
conferring resistance. Antimicrob Agents
Chemother 2001; 45: 2877-84.

7.Johnson R. Understanding the mechanisms of
drug resistance in enhancing rapid molecular
detection of drug resistance in Mycobacterium
tuberculosis  [Dissertation]. South  Africa:
Stellenbosch University, 2007, p: 97-112.

8.Abbasi A, Golalipour MJ. Tuberculosis drug
resistant in smear positive pulmonary
tuberculosis. Ofogh 2005; 10: 38-41. (Persian)

9.Bwanga F, Hoffner S, Haile M, et al. Direct
susceptibility testing for multi-drug resistant
tuberculosis: a meta-analysis. BMC Infect Dis
2009; 9: 67.

10.Brzostek A, Sajduda A, Sliwinski T, et al.
Molecular characterisation ofstreptomycin-
resistant Mycobacterium tuberculosis strains
isolated in Poland. Int J Tuberc Lung Dis
2004; 8: 1032-5.

11.Perdigao J, Macedo R, Joao I, et al.
Multidrug-resistant tuberculosis in Lisbon,
Portugal: a molecular epidemiological
perspective. Microb Drug Resist 2008; 14:
133-43.

12 Velayati AA, Farnia P, Masjedi MR, et al.
Totally drug-resistant tuberculosis strains:
evidence of adaptation at the cellular level. Eur
Respir J 2009; 34: 1202-3.

13.Sun YJ, Luo JT, Wong SY, et al. Analysis of
rpsL and rrs mutations in Beijing and non-
Beijing streptomycin-resistant Mycobacterium
tuberculosis isolates from Singapore. Clin
Microbiol Infect 2010; 16: 287-9.

14.Spies FS, Da Silva PE, Ribeiro MO, et al.
Identification of mutations related to
streptomycin resistance in clinical isolates of
Mycobacterium  tuberculosis and possible
involvement of efflux mechanism. Antimicrob
Agents Chemother 2008; 52: 2947-9.

15Tudo G, Rey E, Borrel S, et al
Characterization of mutations in streptomycin-
resistant Mycobacterium tuberculosis clinical
isolates in the area of Barcelona. J Antimicrob
Chemother 2010; 65: 2341-6.

16.Bolotin S, Alexander DC, Chedore P, et al.
Molecular characterization of drug-resistant
Mycobacterium tuberculosis isolates from
Ontario, Canada. J Antimicrob Chemother
2009; 64: 263-6.

17.Ahmady A, Poolad T, Rafee P, et al. Study of
Pyrazinamidase  structural  changes in
Pyrazinamide resistant and susceptible isolates
of  Mycobacterium tuberculosis.  Tuberc
Thorax 2013; 61: 110-4.

18.Isakova Z, Goncharova ZK, lusupova EU, et
al. Analysis of mutations of multidrug-
resistant Mycobacterium tuberculosis strains in
patients with tuberculosis in the Kyrghyz
Republic. Probl Tuberk Bolezn Legk 2006; 4:
17-21.

19.Shi R, Zhang J, Li C, et al. Detection of
streptomycin resistance in Mycobacterium

http://bpums.ac.ir


http://dx.doi.org/10.7508/ismj.1394.06.001
http://ismj.bpums.ac.ir/article-1-744-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-08-03 ]

[ DOI: 10.7508/ismj.1394.06.001 |

\YAY dhal 5 oty /5 o )led /padonn Il

Cgm b/ Y

tuberculosis clinical isolates from China as
determined by denaturing HPLC analysis and
DNA sequencing. Microbes Infect 2007; 9:
1538-44.

20.Tracevska T; Jansone I; Nodieva A; et al.
Characterization of rpsL, rrs and embB
mutations associated with streptomycin and
ethambutol resistance in  Mycobacterium
tuberculosis. Res Microbiol 2004; 155: 830-4.

21.Huang HN, Han JX, Wang JH, et al. rpsL
gene analysis associated with Streptomycin
resistance in Mycobacterium tuberculosis. Yi
Chuan Xue Bao 2003; 30: 376-81.

22 .Finken M, Kirschner P, Meier A, et al.
Molecular basis of streptomycin resistance in
Mycobacterium tuberculosis: alterations of the
ribosomal protein S12 gene and point
mutations within a functional 16S ribosomal

RNA pseudoknot. Mol Microbiol 1993; 9:
1239-46.
23.Dobner P, Bretzel G, Risch-Gerdes S, et al.
Geographic variation of the predictive values
of genomic mutations associated with
streptomycin resistance in Mycobacterium
tuberculosis. Mol Cell Probes 1997; 11:123-6.
24.Fukuda M, Koga H, Ohno H, et al
Relationship between genetic alteration of the
rpsL gene and streptomycin susceptibility of
Mycobacterium  tuberculosis in Japan. J
Antimicrob Chemother 1999; 43: 281-4.
25.Shenai S, Rodrigues C, Mehta A. Rapid
speciation of 15 clinically  relevant
mycobacteria with simultaneous detection of
resistance to rifampin, isoniazid, and
streptomycin in Mycobacterium tuberculosis
complex. Int J Infect Dis 2009; 13: 46-58.

http://bpums.ac.ir


http://dx.doi.org/10.7508/ismj.1394.06.001
http://ismj.bpums.ac.ir/article-1-744-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-08-03 ]

[ DOI: 10.7508/ismj.1394.06.001 |

ISMJ 2016; 18(6): 1115-1123

Original Article

Rapid detection of mutations in codon 43 of rpsL gene
by RFLP method with Bsajl and Mbooll restriction
enzymes associated with resistance to Streptomycin in
clinical isolates of Mycobacterium tuberculosis

M. Arjomandzadegan 1, S. Geravand Z, A. Ahmadi’ *,
M. Sadrnia 4, M. Kahbazi’

! Department of Microbiology and Immunology, Infectious Disease Research Center (IDRC), Arak University
of Medical Sciences, Arak, Iran

? Department of Microbiology, Islamic Azad University, Tehran (Markazi), Iran

? Department of molecular genetics, Tarbiat modares University, Infectious Disease Research Center (IDRC),
Arak University of Medical Sciences, Arak, Iran

* Department of Biology, Payame Noor University, Tehran, Iran

5Dep3rtme11t of Pediatrics, Infectious Disease Research Center (IDRC), Arak University of Medical Sciences,

Arak, Iran

(Received 21 Oct, 2014 Accepted 25 Nov, 2014)

Abstract
Background: Streptomycin is one of the most efficient treatments of tuberculosis that increasingly
reported its drug resistance. The most common mutations associated with drug resistance to streptomycin
of Mycobacterium Tuberculosis, causes tuberculosis, and occurs at codons 43 and 88 of rpsL gene. The
purpose of this study is study of alterations in rpsL gene with two restriction enzymes Bsajl and Mbooll
related to drug resistant to streptomycin in clinical isolates of mycobacterium tuberculosis.
Materials_and Methods: This study was performed using 71 clinical isolates of Mycobacterium
tuberculosis. Molecular PCR-RFLP methods were designed with two enzymes Bsajl and Mbooll for
mutation analysis at codon 43 of rpsL, in resistant and susceptible strains, respectively. Finally, the results
were compared with sequencing and phenotype strains.
Results: 25 subjects were studied with enzyme Bsajl. This enzyme is capable of detection 64 percent of
resistant and all sensitive strains. 46 strains were examined by enzyme Mboll. This enzyme detected
almost 91 percent of sensitive strains. Mboll is selected for detection of sensitive strains (unlike Bsajl).
Results of sequencing rpsL genes in investigated strains, showed fully consistent with the results of PCR-
RFLP and proved mutation in codon of 43 of thin genes in studied strains.
Conclusion: The results showed that the PCR-RFLP with designed restriction enzymes can be used as a
rapid, simple assay, and has high sensitivity for differentiation of Mycobacterium tuberculosis strains that
are resistance to Streptomycin.
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