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Abstract:

Background: Application of quantitative real time PCR has evolved as a sensitive, specific,
and rapid method for the detection of Toxoplasma gondii (T. gondii). The present study
aimed to evaluate the efficacy of rea time PCR method, using B1 gene, for the diagnosis of
toxoplasmosis in the experimentally infected rats.

Materials and Methods: Parasites were cultured in peritoneal cavity of mice and then the
DNA was extracted in tachyzoite stage. The B1 gene of T. gondii was amplified by PCR and
detected by real time PCR method based on the molecular beacon probe. Finally, real time
PCR was evaluated for the quantization of T. gondii in the blood of the experimentally
infected rats.

Results: The B1 gene of T. gondii which was successfully amplified by PCR yielded an
amplicon with an approximate length of 116 bp. Using this gene was evaluated highly
appropriate for the quantization of T. gondii by real time PCR method.

Conclusion: Application of real time PCR method is shown to be highly efficient in terms of
sensitivity and rapidity for the detection of B1 gene as well as the quantization of T. gondii in
blood of rat.

Keywords: Toxoplasma gondii, Real time PCR, B1 gene, Rat

* Corresponding Author

Email: dalimi_a@modares.ac.ir

Tel: 0098 21 828 83838

Fax: 0098 21 828 84555 Conflict of Interests: No

Feyz, Journal of Kashan University of Medical Sciences September, 2012; Vol. 16, No 4, Pages 311-316

Please cite this article as: Norozi R, Dalimi-Asl A, Forozandeh-Moghadam M, Ghaffarifar F. A molecular beacon-based real time PCR
assay for quantitative detection of Toxoplasma gondii in rat. Feyz 2012; 16(4): 311-6.

ARl



https://feyz.kaums.ac.ir/article-1-1551-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-22 ]

S92 5 euldi l.)Real time PCR bagi ‘5:\44‘93‘.41-&]5*:\34-&15‘93 S by
3 oo i 9o yu Molecular beacon

1 A *y \

P ol ablpie sk gdee o ol s el (559,58 435
oS>
tl 3 gy 5o 5 s 53 2V (S Comler lyls 5 e g, Real time PCR oS 25, 180w 9 dbile
b 2lpee oo 225 (Sl 55 gt puS 5 paseis sl BL 03 5l eslinal b (2, cpl (b5, p2l> Shasy 5 S
sl 55 e K
03Ul b 33 8 Sl g5 ST Al o 5L OTDNA 5ok 285 (g)5m e Sl b smms 3 JK1 5595 9 3190
23 .28 8,15 alulis 5,4 Molecular beacon oy, 5 Real time PCR iG55 8,25 Bl 05 PCR g, 3!
A ooy (o5 D)ok Wl 0 s SR G ead s M1 oo ek gl e b g 531 Sl
53 o3limal (gl 03 cnl aged Mg 15 63k S M g (il 5 ek S Colige b NS LDy S 5 Bl 05 il
435 b5, el jly JKI oS ks, cgr Real time PCR 35,
i) S 5 o b 5 e Bl 05 el (g sy ol 5 sls 0L Real time PCR <GS b 5,51 18 8™ domas

el ol Sl 2l e ge 055 53 Loy 5uS oS

sl oo s Bl 03 Real-time PCR i3, (58 55 LoDy gouS 55 16T O 319

PNV Slomios ATAY OLT 5 e of o ladh @2335L0 0553 b (a0 — ol waliols 5

Oy s) Gews O Al O pon b Cl Cudle BB Y ens
- 395 i ao,le b (Adenopathy) b sl (gl
9 Lael Wgm sauS il yn ol 31 5 51 4 ObMkw 55 Jy kS
LA 25058 S5 eyl ediS oS (slag,ls DB ULS O e
2 oo N S 5 gt xS Y] ol o 5 S Juilo s
3l 3 Ly ol Js el (K585 a0 a5l gl
Clule 5 Seolse 4 g by [EF] Lo Y Ll
odd Mg Olig 53 5 ralugsml B3 3 phl Ol
O ;3 &S PCR 3y, Lladly Glsl 33,1 S0 sl by,
o ol (alalid BB LoDy 58 5 (055 DNA 5 lankss
s 2l 3 4t g e g s B Shs s Sl
S92 &S Sl b syl sre @ e el gl
ol 45 ey 98 55 BT 03 0l plowil LoDy g8 55 0 535
by ey gmS 55 0535 53 OF 51 (o YO slias 35 & O
Real time PCR &isS j5 ) Gl .3 F Slel ool
S Cap ool 250 ealisul Molecular beacon i ol g
g8l e Sl ey iy S u IS 580 s
Vo 53 555088 03l 0T 0" w55 gl KIS ail>
JUasl 1 55 apd g 03ls Ll oS gals JsSge S O
4y 4S) Bla kS le ol Sda g 5l i oS S 4l

odiS Wy el g edd 5L (ASL o o~ b g0

Y

4oido
-5 (Toxoplasma gondii) ok Lewdy S 5
NS H Fsie Golen S Sl bl Jehe B w2l
5 U Cisie LS o sbwl 1, (ToX0plasmosis) s sew
S Glacisie idslae S gl S kwdlysS s
4 ol S il 5 el p SO Sl Ss 5 Ol
ol DSl b e ogmme (ZOONOSIS) g5 Las pled
SOl el 53 5 03 K5 3 gdome Ll i a3 b (5len
Ol elul 5 V] ssde b Wil UKWDY
o 3 gy S 5 4y DLl (ST Ol pn S35 5kl s e
slwl cleay ol ol [V] ol sas 5518 s s Y4
@hls Oladl 5o pad (Sile ey 5)88 5 @ol30b iste

oEils Sy pole 23Sl (pwlids JKi 09,8 (st (515> (Spmiils'
URIde S )5

e gt 5 0IELIN (S 3y pole 2SS ¢ puolid Sl 09,8 ebiuwl ¥

oo a5 oIS ( Sy pole SIS (S plgiSTm 29,5 luiils

030 Gt 33 BRI (S 3y poke 23S ¢ uiliss Sl 09,8 yluils ™

soluns asdingg) ¢ 3URS*

i JS3l 09,5 (S 3y pole 03SENS o ywyda a5 0SS ()l g5

<) APAAFDDD 1n303)0s “P) APAAPAVA 33815
dalimi_a@modares.ac.ir :(S33g)iS) Cuny

UV/P/Y sl sy AnG 9./9/P) sl pay0


https://feyz.kaums.ac.ir/article-1-1551-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-22 ]

v e B b X Sy 58 5 oS obs,

Molecular beacon s ,, 5 s ST Jig -) o led Jsa

S5 TPy $1EE
5'-GGACTGGCAACCTGGTGTC-3' PF1
5'-ACCCGGACCGTTTAGCAG-3' PR2

5'-CAGCGACAGAACAGCTGCAGTC

CGGAAATACGCTG-3' MB

Con bl gl

Dt 5> ety 6oy Sl L el
PR cage Do JR )l S JIg Loy 00
S F @Dl Fals D s 50930 PCR J puaowe 4 JLas!
P ol e g B S sl Real time s 3
dpazs 4 Oy Jlasl phe 4D 53 wolasl e Nl
oo sbchle 5 ogate Cgn b oaskd ol s o PCR
r\qr.ﬂ Real time PCR&;.'SB PR )}b.u dy}% 0 \o
..Llajf

@l e slabse sl el

055 53 4 a2l Y-¥ o3bLs Slee S e ¥ sl
gl Al glacdyy SE LA s (Qald g 5,40) U VO
02958 b g LAd foled JLgS oY haw g (g gm figs 5 ek
wl¢ «kle (Phosphate Buffered Saline) PBS J goe
Al 4 s ol mle 2 e p s S SEsae 10 e
Voo 5 G oy ol Ve e Ol g 2 Sl
bge by e [V] A3 025530 0T & prmlagiy il ¢ 55 S
sde 0x\+7 5,50 0 8 o slaise 5l plaS p Slw
038 G5y 5 (0 gl g 51 A s 0 lABe 53) a5 S

HLbe (B Ga,F Ogk el DUl g

@l sl 3 6K
Lyl g O 53 WK (G5 5l A 5, W B Y
SR VR IS RU PYRPIR < PEt: 1555 INPTROVING Y QU e
Sl 4 esle b Aol 5 38 plnl Sllp plos S
\ ¢ (Ethylene diamine tetra acetic acid; EDTA)
At SR 3 g edd bse g (e V/0 Ay e 50V w
PCR elxl 5 DNA #lpuul jshee sl S 8l 4o
Sllg 51 LS b Gl Sk pled sl (51465
o)l Jyu s Real time PCR 2iS1y asb p ad o oK o5

RS PR WYY 1Y QL:J Y

i AJLQ.:' I\-\ 09 I\Vﬂ\lbb]} )g.ﬁ Iub._j MU@L&}J

28 55 ) a g ol Aol eans Sl g il
ol 238 ST g, b oK b g &S 5pd e pbl
(i ol 5 G [VO] sl Gds 5 e Sl Sy
2 e pS 5 (Sadl WS bss ln phas 3,

ASb sy S S s Camles 51 4S5 ol b g0 Jike

by 5595 9 dgn
@855 Ly 55 5 RH 4y g0 (10655 5 25

b SR i 5l S ey S 5 RH 45
s b 4 O Kby pake oKl Cllig saSils
Sl bse Sl 0555 GF Fos 3 M S 5 2
S Gy Flio mlo [V] s eslinal (Kais b 3gd> e b oslo
A G b i Sl S 4 se clg SE Y g5
S mlo o 5 0l Bgm p Ao AS Ll fgs 5958 5
Lol oS glcdn S s o K b Lol
o) el sdalin B (X400 iS5 5,8 o sSus S
4 G505 b UK I sl el pe Ol g Pl mle

.Aﬁfd)bs oalatul 3,90 \AQ}}}UKS}'}&_’A

Real time PCR st plox!

2SS shea; PCR sty DNA gl sl 51 dn
L bl 432 Y0 ;3 PR2 4 PF1 S50 45 b A\ anks
o B sl am s 0A sl ¥ (gl 318 Sl ey 48 asl
A el 4t ¥l g o B sl a5 VY 5 sl Y ol
Sy (Annealing) Jlasl a0 53 (55 4l 25 5 oMe
4>l 5 oad Jaw Molecular beacon oy, L Saa
bug oas anSly STy AS e Kasls 58,
e ey g A LT Fam/syber JUS 51 45 s s
=4 5 o, 50 Real time

Molecular beacon < 5 b S50
2 Rk ol g3 eslial 3, gn g bS50
dsb 4 Bl ol & g8 ey e85 p555 51 slanka ol
SR SN s Flh Kl sl b I
3L ST gl ST el 53 ot o 0 peand sl g8

s ool Y o ylat J}.b.-): I

Yy


https://feyz.kaums.ac.ir/article-1-1551-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-22 ]

Cop bl g5l
‘5|J.3 -y %"‘b" cbLle C);)Ji Cwddy )_9155.64.3
Chle o xS eslinul Oy il glachle Gl ST
ﬁuq"wwdﬁi)édﬁd.ﬂubwd‘yﬁ\'

G PR W “).51)3

Fluorescence
W B n o ~
! ! ! h

N
.

5 10 15 20 25 30 35 40
Cycle

il slaclals L Real time PCRasly =Y o jlas IS
(J 305 ¥ QW@IJ@}'EJ}A:};\;{\' chle sy b)) Oy
(NTC o lost 5 J g5 0 lale a5 Lot

L Real-time PCR 51y comlos w0 5l ol ek
oJy DNA 5l o3,

FAoSen o SHE Ve Bl L Wyl DNA

sils e, 51 plaS a p as gl log Ve s 5l o3,

sl 0k 0als ulad £ ojled JKE 3 e s § ST

Fluorescence

20 25 30 35 40
Cycle

S s glacd, =551 ol sl oo =8 o5l S5
«J5 DNA

Spee sl b 0 sl sel 59, Real time PCR am
0_95' )" ™ C‘ﬁﬂi' ‘S\ADNA )" ,:.,\;,S.,A \
25 JKE 53 a5 S STy 55l (Uald 5 5, 90) DUl

Sl 0k 0als QLIS

AR}

UK 5 55,8

Real-time PCR _z515 ¢l o3Y sl =V olad Jsir

bt osbo chle
Master mix 12.5 pl
by eln 10pmol
i8S el 10pmol
DNA 100ng
cin 10pmol
e O 25l

b
PCR STy byl 8 65k gy

ma A el ples BUSIS ) b GS15 (55 laig:
o M08 e ales o3 gdme STy sles (giloang Hakte
ol sy 315 Sl s 0A Jlasl b slos g ol
BB S i 25 51 AL 5L WL LY 6kt IS

.0 &:mﬁ‘w)ﬁ

O G5 Jlast sl Lg\.ab:\{PCRo_‘::J—\ o ke J.<..:
ool S 2l a3 08 glos ¥ O siw t(55L Suim Vo e DNA 0o 5
el S Sl am 53 OA (glas b O i 00l S Sl a3 07 (glos & O s

(e 28 A O 0l S 5l a3 (glos 0 g

Real time PCR 1, plx!

Sl sl a:)‘gi\' oJLe..i Jg.i): ‘_;..'Sb cl:'r.ﬂ ol

Fluorescence
W s o

N

5 10 15 20 25 30 35 40
Cycle

Kl ¢ls s, b Real time PCR 2s1, -Y o jles S
@ LS M oS 58

£ oyladd [V 0,55 VYAV OLT 5 jge | b asliele s


https://feyz.kaums.ac.ir/article-1-1551-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-22 ]

o895 b GBSy S 5 oS 2L,

25kl I UV w5l pde el iy plp Ve B S
i Sl sy ke )3 L gl 56T Ol (S ,L BT
Jo 2B 4 Cad oS Sl Ol GlKies 15555
0w 5 5T gly lge 51 eslinal pe 5 0l (5 154
el Sla) 05 2 2GS 5 el 5 &S ey p ks oS
o35 K 4 5 ad Ll PCR oY guases (50,8081 51
Ll oS IS 50 sl STy 2S5 Y geazes (sl (553l ST
S sl O 5l bl Sl 5 1y B Sy s Comlas
3 ol 53 S eslinl S P55 s &l p Real time ;!
Molecular Jas o5 Jsdg0 bl K 055 5405 L
Juis 1) STy g, Ol g Objea Hsbay 2515 4 Beacon
al> 5 (Stem) &l isw S 51 Jose sl pl 58
3 w5 553580 esle G OT 5w g 548 0 S5 (LOOD)
sd e 035 13 (Quencher) sais 5 gels J g0 S 0
(ol DBr Iy 5l i feSe &S sl l Jlasl S s
5 Rl ekiS Mg esle o g 4, e 5l Sl Sl
S aghon pble 55 o5 pl 4 g Bl Al oS gels
3K wan b [V 0 F e AT feg sl oKis b5
I 8 gl oot S |y a0 0 S s Jol g5 s
dezml 2l sl g ol 02 V] Mibe L5485
<yl 5 1,6 Bl 035 L Real time PCR oS 35, ( S5
Al g SR oS e glss 4 530 45 sl el
B1 035 5 Real time PCR ;I V446 Jlu ;s O, 4 Lin
5 Contini .[\V] &5 ge solitul bawdly puS 55 oS oba, sl
il jaseds gy 1y Jhas ool VA Jle s Of,es
Lo p S84 g5hl bl 53 alewdh S 5 Cigie 51 3L
s Gl S ol 5l 58 O,Kes 5 Martins VY]
as ol Yooy Jle s VY] Wles sed e3litul sy guuS 58
e L S 5 s, gl O, 5 Jauregui baw s
s, OF emd &5 4d ool B 78 hge 5 S5 slacil )
[Ve] 5 S Dy puS 5 a55 DNA 51 0 5580 /)
snested-PCR 55, 55 Y08 Jlu s O1,Ken 5 Thomas
2 @S NSy glubs gl Real time PCR
Gl 5 S K el aslie | pesl e Cind Hlars Olslewy
I, JKIDNA m e oL, <okl Real time PCR (35, 55
2 (S Csisalp S05 b cnl 2 osde [A] 2 1l
5 Cultrera b g ot 90,55 4 Yo Ohile 555 (5ladigod
b SR o sl o] ad bl Yer¥ Jlu s Of,Kes

<l Molecular Beacon < (5,8,54 55 K5 oladss

i AJLQ.:' I\-\ 09 I\V*\lbb]} )g.ﬁ Iub._j MU@L&}J

Florescence

A A
e _.'.-;_-%53—"‘—':—-""'2{ =
5 10 g

15 20 25 ] 35 40

Real time iy, L il 3, glad se =l -0 les IS
PCR

SLS) (g S § et Gl p ml Sy

L5 R 1y e5Y bl sy, gl Jy el K509
s okd pB 56 L Lt S5 ade olasl gl
gy S 5 pl e bl RIB! msde WOT Ol
s 5 Ks Gb 3l paeis U (ST gl s
AL GE s b bisl el e DS bl s
4 53 5 1EG g gl JUst bl opl oo i gib ol
IS L o 53 1) 5 pamsdly g 5 o0 355 pacduds (o
9 Sl 065 ST 50 i gley, 5581 Bo g e L AS 0 4l g
W 5 paedd Ky 3 OIS St sbml 5 IgM W g
s alaz 5 (S5 8s e $OseS] e 3 g
22 S PCR g,y Js il o K355 sa ) 02 297 50
-4 Sl plalis U ey 5S 5 0535 DNA 1 glankss o
2l Sl amS @ Jga 589 B Sy s Sl s
»PCR LUl5 [A] 5)ls g quls Jod paiels gla g,
Of Gind bl I S Olgea DNA Swl sl ulp
A 2505 U asd Blod oob) ds b 1) 0 gd s @ gue
390 68 g S 5 Slas dba 4wl U SAS 5 !
ol Lyl 5 (55l dingy W03 PCR 31 a0 2 o Mewy [4]
Jr 00 By i 1l 2SS pld JIs 65
S ol b G M5 ki g 4 ) nl (Sldis
olabty [V] sls walgs S5 1 ale dgvame 51 ol e
dile polal gl B, 5l esliwl b PCR Jgame obs,
Molecular ) olasl 5 josase —jp b o Real time
S o 6 S P Hles iz 55 5l 24 ploxil (Beacon
ol oobaisl Oy 6,550 L S (Shs phl

Llos 2 p ksl b 5,81 J5 (gm0l Ky 4 ol 255 00! VY

Vo


https://feyz.kaums.ac.ir/article-1-1551-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-22 ]

S1o8 g
S Sl panas ) 53wl OLL 5l idu dls oyl
O s 55 by plol 4 oys o oKl Jbo olem b
Ol oKl wlis Kl 0y B 51 olnd 2S5 P )
5 OUS,S 51 e 5 SO g O3ls 15 Sl 5s Jdse
ot S MK (5P 5S g 09 f g Dbl
S e Gls 8

References:

[1] Dubey JP. Toxoplasmosis. Microbiology and
Microbial infection. New York: Oxford University
Press; 1998. p. 303-18.

[2] Parmley SF, Goebel FD, Remington JS.
Detection of Toxoplasma gondii in cerebrospinal
fluid from AIDS patients by polymerase chain
reaction. J Clin Microbiol 1992; 30(11): 3000-2.
[3] Remington JS, Dosmonts G, Remington JS,
Klein (Eds). Infection diseases of fetus newborn
infants. 3™ ed. W.B. Saunders company; 1990. p.
89-195.

[4] Garsia LS, Bruckner DA. Diagnotic medical
parasitology. 2™ ed. Washington DC: American
Society for Microbiology; 1993. p. 92-101.

[5] Cultrera R, Seraceni S, Contini C. Efficacy of a
novel reverse transcriptase-polymerase chain
reaction (RT-PCR) for detecting Toxoplasma gondii
bradyzoite gene expression in human clinical
specimens. Mol Cell Probes 2002; 16(1): 31-9.

[6] Antony T, Subramaniam V. A molecular beacon
strategy for real-time monitoring of triplex DNA
formation kinetics; Antisense Nucleic Acid Drug
Dev 2002; 12(3): 145-54.

[7] Sharifian-Dorcheh M. Study on life cycle of
Toxoplasma gondii in the tissue of rat by PCR and
RT-PCR  methods. [Thesis]. Tehran. Tarbiat
Modares University. 2004. [in Persian]

[8] Hierl T, Reischl U, Lang P, Hebart H, Stark M,
Kyme P, Autenrieth IB. Preliminary evaluation of
one conventional nested and two Real-time PCR
assays for the detection of Toxoplasma gondii in

1

UK 5 55,8

-4 pais 355 ¢ 5 3 5 Wil e Real time cowlo 5 o8

S éj.é

S 5 domis
o) & sls ol Real time PCR S b))

o) S s 02 g s 5 e Bl O3 Gasds ol p s

w‘wu)wd“fwjyb?)bwmrsjws

immunocompromised patients. J Clin Micobial
2004; 53: 629-32.

[9] Weiss JB. DNA probes and PCR for diagnosis
of parasitic infections. Clin Micro Rev 1995; 8(1):
113-30.

[10] Cassaing S, Bessiéres MH, Berry A, Berrebi
A, Fabre R, Magnaval JF. Comparison between two
amplification sets for molecular diagnosis of
toxoplasmosis by Real-time PCR. J Clin Micobial
2006; 44(3): 720-4.

[11] Lin MH, Chen TC, Kuo TT, Tseng CC, Tseng
CP. Real-time PCR for quantitative detection of
Toxoplasma gondii. J Clin Microbiol  2000;
38(11): 4121-5.

[12] Contini C, Fainardi E, Cultrera R, Canipari R,
Peyron F, Delia S, et al. Advanced laboratory
techniques for diagnosing Toxoplasma gondii
encephalitis in AIDS patients: significance of
intrathecal production and comparison with PCR
and ECL-western blotting. J Neuroimmunol 1998;
92(1-2): 29-37.

[13] Martins TB, Hillyard DR, Litwin CM, Taggart
EW, Jaskowski TD, Hill HR. Evaluation of a PCR
probe capture assay for the detection of Toxoplasma
gondii. Incorporation of uracil N-glycosylase for
contamination control. Am J Clin Pathol 2000;
113(5): 714-21.

[14] Jauregui LH, Higgins J, Zarlenga D, Dubey JP,
Lunney JK. Development of a real-time PCR assay
for detection of Toxoplasma gondii in Pig and mouse
tissues. J Clin Micobial 2001; 39(6): 2065-71.

£ oyladd [V 0,55 VYAV OLT 5 jge | b asliele s


https://feyz.kaums.ac.ir/article-1-1551-fa.html
http://www.tcpdf.org

