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Abstract

Backgroundm: In Iran vaccination with Bacillus Calmette-Guérin (BCG) is performed on all newborns within
the first days of life for prevention of tuberculosis. It is a live attenuated vaccine and produced from genetically
different vaccine strains of Mycobacterium bovis. This vaccine is safe but local adverse reactions such as
administration site abscess and lymphadenitis occur in some healthy children vaccinated with this vaccine as the
most common side effect of BCG vaccination. Disseminated BCG infections are very rare in immunocompetent
children but lymphadenitis is very common in Iran and other countries. It is indicated that the vaccine strain and
it§ genetically variations are correlated with these side effects. Therefore, in this study we aimed to analyze the
genetic characterizations of vaccine strains used in Iran.

Materials and Methods: Thirty infants showing lymphadenitis induced by BCG vaccination were chosen for
this study. After aspiration from the lesions, they were subjected to acid fast staining and culture on Lowenstein
Jensen medium. Subsequently, DNA was extracted from samples using Phenol-chloroform method. The genus
of the isolates was characterized by primer for 16sRNA gene. Then using RDI, RD14 and DUI primers and in
the next step RD9, RD4Deleted, RD4Present and RD1Deleted primers the species and strains of the isolates were
characterized.

Results: Performing 16sRNA PCR, all 30 samples of acid fast bacilli were confirmed as Mycobacterium genus.
Then using RD1, RD14, DUI, RD9, RD4 Deleted, RD4 Present and RD1 Deleted primers all isolates were detected
as Mycobacterium bovis BCG strain Pasteur.

Conclusion: In this study all of the strains isolated from the patients were detected as Mycobacterium bovis BCG
strain Pasteur. Therefore, the other possible factors causing BCG complications including BCG overdose, faulty
intradermal technique, and disturbance of cellular immunity should be considered as the other risk factors of
causing lesions.

Keywords: Mycobacterium bovis, BCG vaccine, Lymphadenitis, Tuberculosis, Infants.

\_ J

o Corresponding author: Farahnoosh Doustdar, Department of Microbiology,School of medicine, Shahid Beheshti University of Medical sciences,
Tehran, Iran.
Email: f doustdar@yahoo.com

Research in Medicine 2015; Vol.39; No.1; 30-35 ,

[ Downloaded from pejouhesh.sbmu.ac.ir on 2025-12-23 ]


http://pejouhesh.sbmu.ac.ir/article-1-1421-fa.html

) . i a0 W . 'x/, A K PRI )
Folre il VAL N ol Fn J’.,«JL,’J’/M'.LLA;:J’{”ﬁ“p&bj’{.a)?u RO

S Siloed il oad la Waeg S LgSale drgw (JeNge (ow) 2
BCG STy b ygmmliomsSTy 51 iU Coidlisd) s Yino 515355

#) laiwgd g 8 Fodl) dese Lo e F wlis yo1 croker Tl ot 50 (655085 Crmn B doblé O 2L aebld

OV O« oy Sk (S pahe ouals ( Sy 008 (85 Pams Sen 055
O e e ;S.ﬂj pohe oa8als ((3lms s 0 aSus Y
O St e Sy p e o0&y (63 N sl ol i g Sen SNiios S Y
O WS WS év, pshe o8y Sy a0Sahs ¢ G5 Ppms Sr 05 ¥

WAFVA e 3yl o)l YRF/Y/A lie el s o)

4 )
NS>

VoShs Sy s gl U 9 53 S G0l ) &s‘r&kﬁ Slp e 3 (GO u)¢; PRSI S WL PRI S PR N - KE T 7 W
o\l ) S5 ) 350 o A w}ﬁfﬁﬁyﬁv_\n&sﬁ (S G g ) S Tl 8l s 0y Sy SU BB
b g edalin M OS5 S dams 53 (S5 o)\se (3l Ol 0 Soalid 5 335 Yo 53 sl e no 0 (S8 1S5 0 gl
33 G2y o & e Ly 53ST e 5 0L 53 Sl g 3 g 0dun D & Qe g s L OS5 53 Simtns 5 200 o5
W B33 53 O Sy o5 5 S5 4250 54 G205 ) Dler o8 0315 Ol SRS Sl 555 o0 03 35 (Sl s (s L OS5 S
A ey 6N g 588 Blod 3 Laalad a4 Ve DS S 3 edh Mo i S\ Sle (glaey g oS () 5

Jo\r Dl ) Dot 5 O g el 3 g 00 S 3o () (6 (58 0) (S Ng ) (B0 il (S sy Y 5 gy g9 (g
oz i ploil p 3 ST 12 5oy 4 \n & g3 5 DNA ) 5l s - 050 o) O gudlor ) B9 Jama (595 SEST 5 b S S
S8 e N Sy Ao 0 33 s RDI 9 DUI ,RDI4 &\ o) I\ \n (6 58\ & 5 é&; mS Gy A jasie S\ i [6SRNA % PCR
. X% os\is\ RD1Deleted § RD4Present .RD4Deleted .RD9

I6SRNA 55 PCR gy ) o3\l |y 153 5 00 Vo BCG 1S5 ) (G5 s\ oy Ven 0S5 S 38 i) Yoy 0503 ¥ o3 sldvaidly
RD1Deleted y RD4Present .RDI Deleted ,RD9 ,RD14 ,DUI ,RD4 &\a0% PCR 3\ o3\ \y oo, 23005 -\l Qj.a_;i\ﬁg\;_h e Olge &
d Jd 5l & g (BCG) g p i 5SS Dlge 4 650 Y0 ol

53 e SN Sl Dlge o adllan ) 53 O35 sl 3 e Mo (gl S Sl (Gl pes 3 ays \or oSl a4 5\ 16 S A
P (58 0) S 1oL 0sminS 1y Nis 4 IS8 53 Calad o o 55 (6,8 wonn 4 8 ) OIF e ds w3 el a e (5O O)
A PRI N e JE S PCI P JEEY SRV I TTRNP SV P R AV B S P P -

sy s «on\ad BCG SNy« mss Qj,_;.s\ﬁsv_\,. o Sl 18IS (55519

G J
odb Cigmd 035) Sy S § & @ STy (V)cwl gjlow pl J5S Aol
Olojle (VM)acusl odel Caws 4 (pager o2 ySbsSolajl g Sojl oS Cal s 4 Sl oges Culline Shp JSde S gy @ Jo
sloysiS 1) 5 & @ pamlizaSly Gugin olojley Sl cullig ool oilodly pou (o slaygiS )

(F)camsl 03,8 duogs Cighe duoyd Sl gomdl dmwg Jbyd o Vjmeg S yely a5 canl cllawsleSiie 836850 o] Loslee oy ke
Jb 5> sbaygiS K03 9 olul > STy cnl b (bl pled omolizasly ol Gloyesh 1 (S 5 & @ STy b GgusliansTy (V):conl ol yon

Olpl el et A (S 3y pale olSuily ¢ Kb 5y 001 ¢ 5550 au0 S0 095 ¢yldtgd Bain )8 1) ghano Bkl g
[ doustdar@yahoo.com : Js)

Research in Medicine 2015; Vol.39; No.1; 30-35 ,

[ Downloaded from pejouhesh.sbmu.ac.ir on 2025-12-23 ]


http://pejouhesh.sbmu.ac.ir/article-1-1421-fa.html

YV ord i slapg ySLoSole g JgSUse (o) 2

[|>ownoaded from pejouhesh.sbmu.ac.ir on 2025-12-23 ]

DNA z!y5cius] g (5 3melS5) g CudiS ol g0

ladiges g plool oyl oY (5g) g 2 il ) ol
AcumediaCode No. (7245A) auwsls —cplidl (99 Lo (g,
a0 VY gl o atn cuda U ke Sde 4 g LA5 b cusS
L DNA gzl ((JgslS sdalie I w.bisd 40l ol Sl
Ayl 3 b ol oS s nl 4 b plosl p 8IS = L8 s,
wis e B35 Ggpeilwge laded e ol (el
9 (25 mg; Roche, Germany)< (RNase A(50 pg; Roche, Germany
B4 adlsl oS 4 1.5 mg of proteinase K (Roche, Germany)
52845 )l oS ol ax 3 FO o Celw VF Gie 4 ladiged 4
(YOIVE/N) > o b S el 32l 858 = Jid gl sy al> 5o
9y Jolore G A5 (6)le S lase (glod (3 sl 93 e 4y g
4 (VEN) p g JSU el g3l =p 918" boglseo b (ol 5 205 e
03,5 LSl LDNA (cladigas 805 outy yiilw adiges g a8l b diges
Vo BUIL oo 5 505 03 oy bbgmail 5 y¥s0 ¥ liwl podus
(V)84 Jobore camlio ,8L 50 i sl a5 00 At duoyd
PCR

;I10pmol¢Mastermix (Ampliqon) ol S 0 plosl YOPL w2 ;5 PCR
DNA ;I\ pL sForward sRevers ol 5l pls pa
OIS

:RD14 ¢ DUL RD1 ¢ JU 25Ls5s o 16srRNA o 1g5 PCR
oy by ol ol G ojlas oo 50 ookl 3y90 (clayesly
Yo do 4 °CAF AR > Ve iy jlos Gl 4 AF °C &8 o Sdla 25Ty
4 VFSTRNA (4l #Y °C ¢ DUVRDYF,RDY («ly 00 °C s
T Odo & °C729 4l Vv e 4 VY °C b o S el Vo e
oy o pd VD 5,81 5l ookl L PCR &Y guaso 5 A Jlos! aids
b aid, S5 )18 anl 5yg0 0l S5 slajpaly b &S oladiges W0
AS oy 93 9k syl

‘RD1Deleted 9 RD9¢ RD4Deletedc RD4Present ‘;a-‘s.i PCR
A jiSly olod aolipcal osel 93 Jgds )3 odlatul 390 (sl yeulys
Wil Ve e dAYC a8 Ve s ¥ylos e 4, AFC 48 > S
G VYC 5 il Ve G 4 VYOCHS > S el Vo e 4y 0A°C
03V, 59,81 51 ealiwl L PCR &Y guaso g A Jlos! ddds gy e

IS (g2
RD9+
MTC P M. tuberculosis
RD9-

RD4+ > M. africanuim, M. caprae

M. pinnipedii, M. microti

RD4-
RD1+
P M. bovis
RDI-

—— M. bovis BCG

PP pe b oy &5 sl g pon pSleSile (eSS oales (658U JSU3
(V) )ead (oo plis cilisee sloasS )5 1, RD

o) Jg cmesRDIDeleted ¢ DUL 4l (sl PCR pbl 51
ey bl g g ad pboul s> 0, Macrogene ¢Sy (som 3l (>lo
53Ul Chromas 3l

1%

WaadVe g (Mo ydYV/Y) o loljes ay gy diged) v cdigadl's goazo jl

Jol 595 22 1y Sy gl Ol (ooled g ol 3 bl b9y Sy drwgs
i 53 el S pobo o STyl (0) M (o0 8L g g e L
Eo)lse 3l ao )V A sgas 1 Canl Sen b 5)lse Lol 39 0 48,5
ogitol sl o5 dual gl 40l (Slgdlad) Jolis (5)lge ol A
e oS sl 15518 S5 5 Sy pmln Kol e ygmaslisnSTly (lojS]
riiia §)lon 503 (sgu 310,15 (o) & (63l g Mkt 0039809 4x0355
(SCID) W dayl Lol (gylow Mo 8365 > bdes § & o
o o3 jul & Mie (VLS55 (CGD) (poje jpladlyilS (s)lows
oy oladhbed wly (Slse pl 2oy dgas cudolad (B).0945
Sope colal g ool cunrladnbogy cunladjl g g0 Cusl
Loy conlidal o dady 355 angs wdalinlaVsere &
sl G g g Gl glidsas ud S)pb GgmelianSTol
Oles A5 pleie Syp il ol Satum WDleSes
woladoag il oailin Juwdjlae Lolaisl cown cunl (San lw cosrladjl
Qoyd) e BAYdes o STy blas 31 L5600 (V)] 0B sy
5ol Slyproh B oY 5555y o Cafiog] 5,655k sl
eSlo s lp ol Y il 0dd 03] (eSS 50y Juo]]
il SjpnSly dgwnSly  CurS daajbbags
(7 5 V)oidia sholoyg ©pglonays STy (851,89
bolpd g 250 daome CulS win dx e b j & o SO U 4
Slosel 339 4 3l Folite (cladgw i et 0k 5 bl oS
paseiS slp Sl Cubliee glojlo sgul 0ad Sl JS (slaihy,
sevg b & Cud dpl £308 ) plonl ol STy 5 &
Slaigu; Slgi (oo gy ol Canl WS 0 S po pSLoSULe
ee parSlySale puSloeS (slie) b 5 Sasen i1 5 & o
1258 o o3litel SIS 55l 51 4 L acSiSG 5] oolitl ol bty 8
5 2 ST )l o35 e (3ol ey e (g
sl & e laghy) (A)faisl 5 BB g @y o oolais]
PCR « Multiplexu»lwl 2 odes )9]0 A Jld meay)asl.ggoln u.)L»)L\.w
5 CeollS’ lawgi BCG 50 slajlwl jo.0ims VNTR-typing b PCR
Sl aggr p2ySlsSle slijlos 455 DNA GIRDI 4l oS
Ol JW> 4 .05 BCG ok Caumds dygus (el Dy & sl a8 0
caclas ((A)ad Bls Pasturel173p2” BCG g j 35 RDI4 4l
Slogad cpl Jl 0I5 (0 9 )b 23929yl 49w > LS DUL (S
‘-s’lk\’lMA’ allao L)"I ERTS dl))l.u (A)J)f oslaiwl ‘j ua.;.}uw d‘)J
PCR ¢ gy b coidlad & e (6355 jl oad L (slapsy ySLgSile
RDI14 5 RDI DUI 5l (sloposlyy jl olisul L 5 Multiplex PCR
sl
5 R 93090
Pl (sl dged At a3 99290 (SlaCudgiie g (S 4 4295 L
b cainlad 4 Mo SO YY (golad bl b diged jl ¢ Guid oyl
e Glopy —ilige 1o 4 WY Jlo (b &85 & o STy
oSly 5l bl couinlad asels G A odliiwl wUdg 03,8 axslye
Oh9) & S Hge paasie Sij sgw Sl O3S (P S e o
2 diges g b plonl oolit) Sl 5 1 il SOy b (gl ]
o) 5 S ages was ool Jlsl oRKilejl & oS ey o LS
cly ulpls 0g 485 bl ilon Gloy 5 paeds lp B8
P32 bgSule (Cudls Sy o b euiine bl ¢ 305 (] Wgod anS

29l g (50 ©) gy porpShsSole g HITRY g (sl pogs
D ool 3ylkil 4w lsis 4 1173P2

.‘./ S0
iUy,

Yol¥ b (T8 Vol Tss ——


http://pejouhesh.sbmu.ac.ir/article-1-1421-fa.html

OlKen g laiogy yogis 3 VY

45;544.9»»»)) w)w ‘_;‘A Aged )l [ |A> d‘.}b Py)jb}ﬁloumm‘jlf o3l dy90 LSL“)"“‘)i A o)Lo.«fB J5A>

Product lengths

Target and primer name Primer sequence (5-3) Reference
(bp)
RD 1
AAGCGGTTGCCGCCGACCGACC
ET1 AR %4
CTGGCTATATTCCTGGGCCCGG ®)
ET2
GAGGCGATCTGGCGGTTTGGGG
ET3
RD14

CAGGGTTGAAGGAATGCGTGTC B
RDI4L (8)
CTGGTACACCTGGGGAATCTGG

RDI14 R
DUI
ACGGTCGGTGTCGTCTAAGT ¥oo
DUI F (10)
AGAACTGCAGGGGTGGTACA
DUI R
Mycobacterial 16S rRNA YA
CAACGCGAAGAACCTTACCT
Genus Control F (11)
TGCACACAGGCCACAAGGGA

Genus Control R

25l 5w BCG g 4 coidlid (gl aigas ol i (sloegs pSlisSulo b )3 o3litul 3550 (sl jonly ¥ o)loud Joi>

Product lengths

Target and primer name Primer sequence (5-3) (bp) Reference
Y
RD
RD99Pprese':‘F TTTCGAGCCGTAAATTACTGTG o an
resen
GAGCATTCTCGCTCCGAAT
RD9 Present R
RD1 deleted
ATTTGACGTCGTGCTTCT
RD! Deleted F GG GACGTCGTGCTTC YY? 11
TTCAACGGGTTACTGCGAAT
RD1 Deleted R
RD4 present o0
RD4 C F AGAAGCGCAACACTCTTGGA (i
ommen CATGCGCCCTATTTGATCTC
RD4 Deleted R
RD4 deleted
RDA4C F AGAAGCGCAACACTCTTGGA ¥ an
ommon
TTGCTGAAAAAT TATTGA
RD4 Deleted R Gere aee G

a3 p g S LgSole i ylgie 4y 16sIRNA 5 il eslatwlbiads (¢ jlwlis
digel (golod i (o) p Sy ojlasd Jgdo (sl yosl s b diged cpluiins

@ alpe ploj 3 Olhlen g W35 (30)35817) juy (Bljg 4 biye
g 03950 53 il Slaad iy a5 dgy ole YF U g 0 Sy

ownloaded from pejouhesh.sbmu.ac.ir on 2025-12-23 ]

= S DX RSP SR TP

[

(Wo A oyles slodiged) (1o d8/FF)aigei 40 .Mdgy RD14 asl 23l
BB (YYIYYA ojlad cbaigas) (1o)dV+) digas YRDI apnl a3l
Sleie @ byaly ol b dised YO LIS job & cpluly .35 DUT 4l
o youlyy 5l ookl b ossle (8L diged guiy b0 ol ygiwly 49w BCG
9 RD9 ol jl odlatll gwyp jd bdiged cpl \Bud cwypV Jod>
9 RD4Deleted (gl yoslyy jl odlianl b 9 Wl lis g5l RD4Present
Oleis &g Baly S 1) 226bp g 94bp el i3 4 RD1Deleted
5 RDI 4l Jlg s ol cpizmed S48 AL jsiwly 4350 BCG
w99 £ ySLSole LNCBI )5 sl I s b dgas 3l 0 lis DU

Casly csllas 11732 gl 4w

35 Vo0V e GBlysoly FIOF 2 s o Sike b ) widgs olo cm b
33 5503 ol caedle 186 g ool &y Moo baid e (00 35515)
55 ( JSagiyal ( JSaglon by 5 ke oo 51 ot o
4 ohleg Cdle (i tidg: S0y Al g gy By ol ¢
(110,00/YV0) (JKogilids g (1o )2/YVD) 5 (Lo 2V DIFVD) 4y 5 5
e b ujorf & © piitte (ilon 4 (1358l (10)58/57) )i 93 35,
lng] g8 40 8 5505 Mo oy ) 5 o e Mgl o Iogilon
bl Eaemme 13 . N00g sieul i yas (gl)l> 358 93 (pl A oxie

W e Cond sl ol 0505 ¥ Lo

Conlad il 5l a8 wd Saol Juwls digad¥'s 5l (Ao g2V +) 3500 Y0

:./ LY
STy,



http://pejouhesh.sbmu.ac.ir/article-1-1421-fa.html

¥/ ord i lapg ySLoSole g JoSUse (o) 2

[|>ownoaded from pejouhesh.sbmu.ac.ir on 2025-12-23 ]

.‘./ S0
iUy,

5 oSl DS 59y o S W) Gglite el (gla s Al
odlézwl D90 BCG dLhd)’w)J) dod (\V)_\wb )Js.n ‘j UJ.)L> uo)|9.c
Oliwe o5 o Bls  slgi ) Ll u;laaéfi Lie S yude e k_gi 3!
(£l gt 5 gisn S5 b Blis BT 5 15 el 35 5 ol
Jolis gglate S5 slacuglis aS ol i BCG (sla puSTy S0
STy sl i (55 Bl 5 4S5 (a5l 5 ST lapand e (b

(VA).315 3429
b el 5 sl (g0lje5 4ly90 P BCG (ygmuliuSTy bl o)l 5
0ol 1 05 ()i o5 535 o b ol 53 STy 5
BCG Pasteur _uwgs pos yxSboSle dyguw g o okl ! 3 oS

N Lfl)" ub&@jc)@ ]a.w?‘ UI)J‘ ))45&».0.70)3&.4.01 1173P2

2 olpl 3 edlisel 3,90 500l 490 BCG (uSly (55 pusdygo ok
laeyg (olod & 23 asuie b ploxl )55 5l S5 5 Mg oy
VNTR- gy g 159 RD14 g RDI anb 136 g DUL asb (gl
Sy drgw 53 g 39 1173p2 y9l 4w BCG b llas ] Typing

()45 oanliie (SGF s
29 b po2 S lisSale g0 Yo 2l oy TV ggamme jl pil 35 )0
b diged ol (g id o Cosdlad (sladiges 5| culS ¢ (6500l
3ol (¢ly PCR iS5 g RDI RD14 and DUI yalyy 4o | o3lil
(Lo pIAFIFE) 350 V5 &S N0b oy yo Miand j5ioly dsgun § & o 4SS

o Ulpl > & (s .50 10l gl age Glie 4 bl
0 5w plol cudaled 4 Mie S8 VY (g9 o)) Ke g 03l oo
BCG (doydA+) 3y90 VYV ladiged jl odds lia Cond dpuwl ol 350

@)y Slgtron uis oyl gols b aSas ololus
Dol (Lo DVFIFF) 3)50d (3 yils s 3 &Sl dngh b pimon
CpSad lg e Ad odalie DUL § RDI slash jebs pas

Fom b o5 b ady o dold > lpss ool cul (Sen a5 55
Sl 4 dog b coles il ol sbol baygw cpl ) Sy &y5

oB8eS cannlad 1 osds laa slapg yiSLoSile sladiges | aoydV v+
alid il 49w BCG (ugg por iSbeSole olsie & adllae ol
4 5558 o cuislad syl a5 5,8 (g aes AsSl g e BAS
doa 51 %05 Jalge I (280 jii BCG (puSly b (pgplinsTy JUi>
Cnl ol s ol sagly 5 32y 5 g (Bras Sy e

g (S5 i by o] 05 (oo 3208 g sl STy 44 S (8398

&L

1. Behjati M, Ayatollahi J. Post BCG lymphadenitis in vaccinated infants in
Yazd, Iran. Iranian Journal of Pediatrics. 2008;18(4):351-6.

2. Hematyar M, Chohdari A. Prevalence of BCG adenitis in infants
vaccinated at birth. J Qazvin Univ. 2006;9:1-6.

3. Zeid AFA, Dahabreh MM. Bacille Calmette-Guerin Lymphadenitis:

A Single Center Experience. JOURNAL OF THE ROYAL MEDICAL
SERVICES. 2010;17(4):64.

4. Word I. Surgical Management of BCG Vaccine-Induced Regional Lymph
Nodes Adverse Effects. Annals of Pediatric Surgery. 2009;5(3):187-93.

5. Monajemzadeh M, Shahsiah R, Zarei A, Alamooti AA, Mahjoub

F, Mamishi S, et al. Frequency of bacille calmette-guerin (bcg) and
mycobacterium tuberculosis in tissue biopsy specimens of children

vaccinated with bcg. American journal of clinical pathology.

I g ) & smas lodj oSy BOG clappusls
)5 9 SIS (g 1)L (s o Wlods 43,5 puggr por S LgSile
o 3l s (ly il 305 Jlsb e a3 gty it
lsie L BCG uSly oy Lo lss (0)ad odlizl Ll gl 1AYY
G & il (5 lg- sl pliin g (9o 42)l9e JolS BCG (5 )lows
ool b GlS555 53 s 5 350003 s o] s b (5355 53
ol e b 355 )3 (mdge B)lse Iy g ok (]
290 )= (Pclgl 29 od (VL b 203 b 3 ol
3 b coinlid) gons (VW) xdse clodun 5 cuislid Lol
ol 350 33 ¢ puSly (iS5 puass Ailo (slaygS18 4y BCG STy
0155 Joly o STy Sladiguo 5 Vg9 (ke (B epuSTy 5
sl > uSly 58,5 )5 (Sl 5 Jyns > 30 4
IRl L (o2l 0093 3 puSly (32)5) CgmlionSly (o STy 59
oSy 4 353 Seelgigas] gl gfcunl bye caidlad b Sl Jlais!
gy B Sy 4 1y 5y o I3 O loe o 2> (St
D98 Cgudre o slad 4918 G plgis 4 g o0 3 S (0 By
OUiS &5 Can 290 (Syde WHO sl j3)ljS olul 2 (VY 5)¥)
g amd o ol |y il BT Sl ans Gilisee (sl amd
STy 4 Slasbay b byl )3 STy 5l (28U (ol sl STy 5o
sl ookl 5lax (5 lee yiol58l b Guind 5l ey )0 ypizmen (ol 0dg
5 e i (V0) ol 45,5 15 405 3190 232 15 (55l
3 ol oy STy 5 56 e ol JLos & V8- s
3 () aBgiio jatl dgw STy 3l oalitul o yd VD & do 3+ /Y
439w 4 Japanese & gw I STy dygw s 3l 1A Jlo 3 il
(V#).rs odalico (41565 5> BCG cugolasd (il S Pasteur
Sl o §) epSit > slize LS shs BCG b ypmslisnsTy
Slatg o Sl 31 b6 gl ol el o 20 5
SeSe 3 oblig ggdge cnl (orp Gl CwslappSly) dg24e
BCG-Brazil[BBCG], BCG-Denmark alisee 315 aw I (S5 L
5hae Jl & .8us auwsly [DBCG], or BCG-Japan [JBCG]
@ gl Bl 5l oblig ol e o5 slacamsio (gl
9BBCG LS S055 0 () 0 j5lS 1293 pon S LgSole (sl eig
o) gl L L3156 5V 1S 2l Grsly 033 05 44Ty DBCG
28 5l ol IBCG L gl ooljg5 a8 Jbs jo 1isls L adaptive
BCG alizes (slaols cplpliy 2,8 Wl (ool an (sloeol L L i o
2010;133(1):102-6.
6. Jeena PM, Chhagan MK, Topley J, Coovadia HM. Safety of the
intradermal Copenhagen 1331 BCG vaccine in neonates in Durban, South
Africa. Bulletin of the World Health Organization. 2001;79(4):337-43.
7. Wu B, Huang C, Garcia L, de Leon AP, Osornio JS, Bobadilla-del-
Valle M, et al. Unique gene expression profiles in infants vaccinated with
different strains of Mycobacterium bovis bacille Calmette-Guerin. Infection
and immunity. 2007;75(7):3658-64.
8. Markey K, Ho MM, Choudhury B, Seki M, Ju L, Castello-Branco LR, et
al. Report of an international collaborative study to evaluate the suitability
of multiplex PCR as an identity assay for different sub-strains of BCG
vaccine. Vaccine. 2010;28(43):6964-9.
9. FallahF, Goudarzi H, Doustdar F, Zahraei S, Mohammadzadeh A. Gene
polymorphism of BCG vaccine strain using in Iran. The Horizon of Medical

Sciences. 2013;19(1):1-6.

Yol¥ b (T8 Vol Tss ——


http://pejouhesh.sbmu.ac.ir/article-1-1421-fa.html

olSan 5 gy Gigis i 170

ownloaded from pejouhesh.sbmu.ac.ir on 2025-12-23 ]

= S DX RSP SR TP

[

10. Warren R, de Kock M, Engelke E, et al. Safe Mycobacterium
tuberculosis DNA Extraction Method That Does Not Compromise
Integrity. Journal of Clinical Microbiology. 2006;44(1):254-256.

11. Pinsky BA, Banaei N. Multiplex real-time PCR assay for rapid
identification of Mycobacterium tuberculosis complex members to the
species level. Journal of clinical microbiology. 2008;46(7):2241-6.

12. Bolger T, O’Connell M, Menon A, Butler K. Complications associated
with the bacille Calmette-Guérin vaccination in Ireland. Archives of disease
in childhood. 2006;91(7):594-7.

13. Brosch R, Gordon SV, Garnier T, Eiglmeier K, Frigui W, Valenti P, et al.
Genome plasticityof BCG and impact on vaccine efficacy. Proceedings of
the National Academy of Sciences. 2007;104(13):5596-601.

14. Shann F. Editorial Commentary: Different Strains of Bacillus Calmette-

Guérin Vaccine Have Very Different Effects on Tuberculosis and on

Unrelated Infections.Clin Infect Dis. 2015;61(6):960-2.

15. Hengster P, Schnapka J, Fille M, Menardi G. Occurrence of suppurative
lymphadenitis after a change of BCG vaccine. Archives of disease in
childhood. 1992;67(7):952-5.

16. Hooi LN, Athiyah SO.An outbreak of BCG related lymphadenitis in
Malaysian infants.Med J Malaysia. 1994;49(4):327-35.

17.Ritz N1, Dutta B, Donath S, et al.The influence of bacille Calmette-
Guerin vaccine strain on the immune response against tuberculosis: a
randomized trial. Am J Respir Crit Care Med. 2012;185(2):213-22.

18. Akhtar P, Singh S, Bifani P, Kaur S, Srivastava BS, Srivastava R.
Variable-number tandem repeat 3690 polymorphism in Indian clinical
isolates of Mycobacterium tuberculosis and itsinfluence on transcription.

Journal of medical microbiology. 2009;58(6):798-805.

20

N
2

3

{. 2 !/“



http://pejouhesh.sbmu.ac.ir/article-1-1421-fa.html
http://www.tcpdf.org

