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Abstract

Introduction: Genetically modified plants species of plants are produced by the genetic engineering of agricultural
science and the addition of specific genes in their genetic sequences with the aim of optimizing the product and creating
desirable traits. This study examined the remains of CrylA(b) and P35 genes in blood of rats fed with genetically
modified rice.

Methods: This study was experimental and interventional and the study population included male and female rats
Sprague Dawley (SD), which were divided into two treatment and control groups according to the type of food
received. The first group consisted of 50% of the genetically modified rice and second group consisted of 50% of non-
genetically modified rice. sampling and DNA extraction from the blood was done after 90 days of feeding the rats with
the nutritional pattern using a kit. Quantitative and qualitative study of extracted DNA was performed using agarose gel
electrophoresis and spectrophotometry, respectively.

Results: Amplification product with targets P35, CrylA(b) and T35 was studied using agarose gel electrophoresis
1.5%, which showed that blood samples were negative for the presence of transgenic genes.

Conclusion: The results showed no significant difference in the presence of transgenic genes of p35 and CrylA(b) in
the blood tissue of the treatment and control groups of rats. Therefore, the results of this study reject the possibility of
gene transfer to the existing organs of the consumers. Results of this study showed that there is no difference between
safety of genetically and non-genetically modified rice from viewpoint of gen transferring.

Keywords: Transgenic Rice, Rat Sprague Dawley, Blood, Cry1A (b), P35
Conflict of interest: The authors declare no conflict of interest.

This Paper Should be Cited as:
Author : Bahador Haji Mohammadi,Gilda Elslami, Mahsa Aalaei, Mohammad Hassan

EhramPoush, Mohammad Ebrahim Rezvani, Hossein Fallahzadeh, Mehrnooush
Shirdeli. Study and Comparison of Genetically and Non-Genetically Modified Rice
from ...Tolooebehdasht Journal.2019;18(1):58- 70.[Persian]



http://tbj.ssu.ac.ir/article-1-2827-en.html
http://dx.doi.org/10.18502/tbj.v17i7.854 

[ DOI: 10.18502/thj.v17i7.854 ]

Downloaded from tbj.ssu.ac.ir at 10:37 IRDT on Tuesday May 28th 2019

84 IE.!_“

Qb&aﬁ 5 Slees ‘}:-L’- ‘)Jl.e

Ol g5 4 OF JES! Ol a5 f i 5§ pd g a5l § g8 (G2l dualio § (o)
SELLT
e iz ¢ gy P1 ol Cpud Ao (M bugo ¢ oMl U™ ¢ (Guhome (>l 33lgy 1 iy g
"o g e {0313 23 e £ g2

O les s e B ko dgh Glays (2ilg Sl 5 (S psde o015 (bl odSLls e ml 5 Caadlr Sl S o sl )
Ol glesjp ¢ Bk dg Gloys 23l Slodst 5 (ST p e okl (bl 0aSK85 i sl 5SSl Slidions S o LY
pobe o881 (g ouSCs B a5 Sl Dlihnd S e ¢ M 3lge a5 Sl sl (B IS (5 el i e ok Y
Email:aalaeimahsa@gmail.com  -a\wveariva: ol il ol l o Bato Led s iy Slets 5 S5
Ol 633 (B gk dgd Glays> 23lg Slodst 5 (ST p e ol8Ktils (bl 0aSCa5 cdama Sty 09 8 skl F
Ol Fate g Sl 2blg Sledst 5 (S p sl oBlnils ¢ (S oSl ¢ (S (655058 05,8 JLils 0
dgd Glays milg Slads 5 (S psle ol (bl 0dSils Sy b slasslony 5 sl 5 6Ky Dl S e sl F
Olplesy ¢ (Sdo
Slods 5 (S e o8ty (blitgy a8 (e gl 5 Dl Sliiond 5 jn ¢ glde 3l pe ) 5 Sublilgy bl ol IS (5 s ¥

.O‘j_l Wy Lé}M L @L«); 6:":""\"5"

A5 Oledily (il sl b o s OWLE I elgl odd &K55 Sl b a5 0L idedie
5 63038 S5 pwdige whe Go b s s olen 5 SBT 4 e glie wile o pllas Slis slowl 5 geasme
2 P35 5 CrylA(D) 05 Lle (o) & G cal 53 3580 M5 WT 5 JI 05 Lol (gla05 343
Al sy e )5 b e 4 dis G, O

(SD) esle 5 5 oy Jolis anlllan 3550 Comarr 5 Gladtlla o 2 g5 3 adlas pl W)y (MY
Jols sl o3 8 s s dals 5 5l 05,5 Y @ (Bl ys sle ¢ 5 i 51 oS s, Srague Dawley
93l s Olhan s SIS 51 Y e b w3l 5 i Aoy B0 GlE O jae L(eale 8 5 50) &) 0
JS 5 Ve polb wu i b g deys B0 e Come b (3l 0 5 5 0) Sy ) el gy 058
e 05 31 S A oim i SN oy Dy 3l 5 8 ) ey i3 g S 3500 Sl S
5 AS o A plal ol pen Jaally s plel 5SS S eslined b 05 5V DNA £l sl 254
05 5pms 23 8 plowil (6 e g 1Sl 5 55585 7S U5 556 Sl oslil b o i 4 oks £l szl DNA oS
5238 S5 oy 3590 P35 5 T35 CrylA(D) Lolamst! sls el 5l oslinal b 0 5 Sl 5
35 s 3s50 5055 N5 BT Sl eslizal bod 3G J guames

Sy 0 Sl g )3 (Sl 5 05 5 4 asie 255 ks 55585, 5 558 S eslizal L il 4idly
A5 8L adllle ol 55 gy 3550

e 5 als gloo g 8 05 )3 (oI5 05 s i 1 lbae Sl s (il Gk 106 4o
S a3y |y a5l 3 gy oS 3 e 3 ge 05 4 05 JES! Jle] G ol s 1) LSS odalie

de&ﬁlo&lﬁjl@)ljr&)@jjG;jg‘.ujmg;wa;@.bf:\:owuu,}g&llsuﬁli

2l S
P35 [Cry IA(b) «0 = Sprague Dawley &, s )l 5 X 1Sl slrojly
Ao (S ke o&iils Cotlgy 0 dSils IS 3lgn sl 5 Cblgs by Al (it ST 46 0L I i dlie oyl

MLLS‘ B3 LS;}M

AN %:)ljabjjﬁgdj‘ oyleds Lr.&-’u?s:& J S5 Cbldg t}.Ua gk oo asliale g3


http://tbj.ssu.ac.ir/article-1-2827-en.html
http://dx.doi.org/10.18502/tbj.v17i7.854 

[ DOI: 10.18502/thj.v17i7.854 ]

Downloaded from tbj.ssu.ac.ir at 10:37 IRDT on Tuesday May 28th 2019

N

e O 4 05 QU Ol sl byl 5 b 5 el 5 g sl e e 5 (2

Sl dons Vee S 2 1288 Jle b awlie 5 oS

@ o s 1B i 5T (b KT Lol anl

o)l 5 GME slse oS A5 GlayiS 08 n s
O ea)Y) s

@Ml SV pame gl 035555 5 epl M5 L K

Gl b S 5 el 390 53 ol LK w5
S Gyshy c il oks Sl Ol Cdlur s T s pms

05 55wl GlE Sl fadn o)lgen st aas b
wils I3 ogee S SL ale anslr S 6 Sl s

Oz Sge Sl 500 53 Sk HLasl (Ve-IY) Sl
@G g o pgew A5 dher ) a5 ol Sl
@3E5AT 5 0% 55 (S ST Caslin slml (oI5
Sl Fp 03 OB S Opan slaes 851 S 35 St
gl 03 S PNzl (FOF) Cl 035 sloul a8

Spe 5 e gloes B b s sdes 5k 4 o

03 3555 & Cul by 0l g 35800 7 e an )l 5 (oS
L ool DNA J21n cle « wls Ooua ol & 0K

Jld b 5 S sl (glaal 56 sla 28T e J LDNA
Corse b G0f Cld Al 5 el g0 055
355 03858 ST e S L5 Ok e sl 5
551 elal 5y 50 Ol s 1S & 055t (10 V)
Olados 4 5L 5 8o i Hlehl 5 Lol oo 5 DU 4 ale

Sols (g i
Jie A pg5 4t 05 S S K @l
Lo LSS W 0T gl s Jseme sk 4 s

3 el dL_f L;Lhﬁjj; QG}‘ u.ﬁs\f ! Ll g

\YaA %3)‘} J.’))Jé‘d}‘ a)‘.a..iAr.thr-ﬁ LJLN

.

doddo
4 4wyl s (WHO) cilig Sl objle o m b
S sph g i Sy o g ge b O gl DS
oy 5l Cacb 53 & odd Pl b b 4 6T (S5 oS 5
iy 5l 5 QLS Bl g BB b (S 5 L S i
sl L oS dzes QLS 1 el os (S55 2l b
4 Caglie Wle Osllas Dlis sl 5 J ez (SSle g
S S L (S s e s bag)len 5 BT
03 0353 5 85508 &S5 puikige oo G b ) e
dox 31 gslime okias sla M;tfju\ o3lizal b ¢ ol ol
Wy b ol S5 My s Bacillus thurigiensis s U
Wy galasl asil il Jels Guee Oolaal oyl 555
A5 DT 4 Caslin o 25T Cale a4 Zanslin o puames
Sl §55EST gol5m 53 (Fsman (slond psam 5| o3linul
Sl 0T 5 (Sl S8 51 S e or 0T
SN 5> S ST S5 (0B psaw sl sy
B b & 0T abu )l e 5 gmly 1ol b awglie ) i)l 5
(F-2) Cul S g5
T R g e R B I S L PN N P
ol bds g V488 Jle s wul 5 olE sl 5 sl
Sl 5k s A 6550 ol 2 K8 ST s & -
23 Loy d SV guame pl W5 (65,5laST (g8 ol s
SIS T el il B8 Ol b
YA 55 5558 8 Osds YA 3l YIF Jla 53 3 ge
CiS a1y LS Ogdes VAV s5dys ols Lis 5i8

J‘.'.J cla.n 45 u\.v'\a.ﬁ‘.ﬁ upL,a::—‘ 43:;_[)“; @‘J& C)Y}«é}u


http://tbj.ssu.ac.ir/article-1-2827-en.html
http://dx.doi.org/10.18502/tbj.v17i7.854 

[ DOI: 10.18502/thj.v17i7.854 ]

Downloaded from tbj.ssu.ac.ir at 10:37 IRDT on Tuesday May 28th 2019

4l II_!_!_“

Q‘)&.«A 5 Slees L}’l, )Jl«

e Aald 5 les 05,5 ¥ 4 Bl shie g5 A b,
b )l 5 g deos3 O (ME O e sl,ls U 05 8 Lids
doys B0 glde O pan ghls g 058 5 (Vs polb)
A b prmes sy (@Y o) el 2 s
‘\fvﬂv\ir—:mi?wbﬁjwfﬁﬂeb"ﬂ»éw\»u 05,5

s 3,065 ,8 A ys
Silop o 5 STy Dl dns g0 Lo 57 8 D) (S 0,
opr poers Sl S Wb Glueslel 5 4y Jyse 4 65
Bad o dg B Gl )kl Oy g 4 &S Olyda g S
olis pen 5 sled Slaes 5 (6l a5 T Lo, O
ek @S 5 s dals slaey S ol aul 5 b g
@Yo ol iy s S sl s sl L
Olpl 65538 (5555 s 0dStn sy 5148 55 Ol ) Jlad
5 S se ST & “L?u 05 hyls a5 = A g
e R s edd Zdb s Bacillus turingiensis  =S'L
5a0 4 b ad libitum 5 55T & 4 b, wds
B F Cash, b a3 S s ey 8 aes gl 3
plil Sk oS 3 S Sl a5 YO LYY glos 5 do s
Coygo g S b adls &5 b alt Ol g 3 Gaiow
o bo, Ll V...E.v sl Celw VY g by, Cele VY
S g S n 5l 3 sy 3050 b 1 a3y ) s
VU 3 ods Olge 4ds SN L o, 0l Sl s, 8
013 bl b ge el &8 (55 5b 4 k8 48 8 6T 05 51 5o
(Gt (Fst O o 5 RS s RIS sds pelS
sl i D sladign 5 A3 el Bl S

9 0,3 :\qu:_;l.w axs Yoo g gde SlalT

\YaA %))‘} JA)}}%J}‘ a)Ls.ja tr.h.\’r.;.& JLN

e Sl Ll M w35 3 il e abel 5 OWLE
L 5wl DNA JGl o oIl gy ool ol il
Glacsl 5 1S o 55 LT 4 51 Jols Silabs
ol 3 oo b s oS 5 e Sl 5 Ol
05 (¥ polb il iy 5o Ml w5 sl
s «3 5 Basillus turingiensis L ;i crylA(b)
ade 7 Coaslie sl Lol &7 Sl (255 W go oS ol
338 ol g S

b a @l T S S (S el sk
4 O Gl plis s gd 50355 32,k 51 0T Gl (ST 5
Sl 5 05 0 STan b oess sl sle oh
4 mn oV Gpes 4 a5 L e (ol Oy il
5 ol Caenl b 55 OleysiS o CIB D8 Olge
OT kST 5 oy 2l 31 6l pl3l e guamma oy (g3l
S ean b (@Y ge polb a1 5 o 1 Sl e 655,
4 Olpl 53 i sl 6l G () 3 LSl edd W5
slo, 0 55 P35 5 CrylA(b) boj bl v
A Al aB | e el 4N

IR 9
Jﬂuwbwywjéms\m&ﬁ;@;jlwbat
-aia O b ¥ Sprague Dawley (SD) esle 5 5 &y anks ¥+
oS e 5| & Lny o 8 Yo B 055 L
ol G g 4 Sl Gl g s ST
S0ls 53 bl LT 51 S 5o, 0 by leses
war 5y Jsere gME 0,5l Sde oyl bl 5,1

A a3lizal s &y


http://tbj.ssu.ac.ir/article-1-2827-en.html
http://dx.doi.org/10.18502/tbj.v17i7.854 

[ DOI: 10.18502/thj.v17i7.854 ]

N

e O 4 05 JUE OISl s Sl a1 5 e 5 b 515 0 gma) il 5 gy

CrylA(b) I oty 5t Cry TA(D) s> () S
5 s nested-PCR x5, « CrylA (b)ll,
oslizul Conventional PCR 5, « CrylA(b)HI ! 5,
ods 0313 0L (V) Jgdor 3 abgy e sl sl NIy &5 s
odd 0313 0Lz (Y) Jpdo 53 L35 glaasl o o el
505550 J5 58T 5 LS OV puamme )y p g
S5 J5 ows b Solakas odalive 5 Ad o3lizul Ao ,3 ¥ )

25 5 ol
OBk 03 M Slesle 4SSl e dtl L asllae ol
i Sehe heh Sy e oKl alig eaSals
plil IR.SSU.SPH.REC.1395.70 &Y= uS o)leis L

Al

S8kl JS 5 b SlisleiT ol e alS s (5SS
Sl 555 L8 (BN o 3lgn ol 5 5 SEasy 5o GO
4 ST bl 5 (b ol Dppe AELST
& plil (double blind) ;8 5w 55 &, 50

Biotech, Korea) =.s™ ;i eslizul L o 5= 5l DNA e
oWl » s Exgene Cell SV (#106-101, GeneAll
A5 3 S on 25 el ol Jo ol sn
5 58T 51 eslimal b sy 4 odd z! A= DNA
A plonil (5 20 585 7Sl 5 55589 2SI

T35 P35 gy s pdo b g 5l Olabl ) shate
51 esbizal L 5 T35S (T35 P35 o sl 5l oy &

i e Zépdy o)se Conventional PCR sl

JS 5 Kol 5 a0 Ol oS g 2 3 03kl 3550 (gla sy i 4 b gy o SleDbI 1Y gl

Downloaded from tbj.ssu.ac.ir at 10:37 IRDT on Tuesday May 28th 2019

e (5= 3)558 Jp G0y Jpee o
(bp) PCR

CrylA(b)-FI CGGCCCCGAGTTCACCTT CrylA(D) 189 Oparaetal,
CrylA(b)-RI CAACAACATCATCCCCAGCAG (2016)
CrylA (b)-FlI CCGCACCCTGAGCAGCAC CrylA(b) 420 Zaulet et al.,
CrylA(b)-RII CCCCTCAGAACAACAACGTGCCACC (2009)
T35-F CGGGGGATCTGGATTTTAGTA 355 137 Debode et al.,
T35-R AGGGTTCCTATAGGGTTTCGCTC terminator (2013)
T355-F AGGGTTTCTTATATGCTCAACACATG 355 118 Debode et al.,
T355-R CACCAGTCTCTCTCTACAAATCTATCAC terminator (2013)
P35-F GCTCCTACAAATGCCATCA 35S promotor 194 Iso 2156:2005
P35-R GATAGTGGGATTGTGCGTCA
CrylA(b)-FIII ACCGGTTACACTCCCATCGA CrylA(b) 1400 Ghareyazie,
CrylA(b)-RIII CAGCACCTGGCACGAACTC (1997)

YA %J)‘}J‘J))Jé‘d}‘ a)Lm..iAr.thr:.& de Sy ﬁ«;‘.’u@ C}Uﬂ GM}}[&ML&LA 93


http://tbj.ssu.ac.ir/article-1-2827-en.html
http://dx.doi.org/10.18502/tbj.v17i7.854 

[ DOI: 10.18502/thj.v17i7.854 ]

Downloaded from tbj.ssu.ac.ir at 10:37 IRDT on Tuesday May 28th 2019

el M

Q‘)&.«A 5 Slees L5>l> )JL«

Sl J S g olamstl gla SHET 6l 5l e glo s (2S5 0 oslizul sles 5 Ol Y Jgulr

5 VVEYS Uslae OT
Lug T35 4 CrylA(b) P35 Cslal b 55 aos
5T35S , T35 CrylA(b)Il CrylA(b)l P35 sl sl ,
5238 plowil o> VD 58 SN 58T U5 Sl eslinal L
S Gls el 3l pliS s oS5 S abie Jol> ol
S eslizal L CrylADIT ool Lo 5 355 J gummen. 5 55
S 55 N g 25 o3 VO 5555 S0 58T U5
O35 e 3 O 5 Sl olsT (V) g 53 ool ol

Sg (Sl 5 B0 ysem b O cbadsel

Cada 05 gl (gilu uls ol Sl g ST Jlas! Ry s s S sl
CrylA(b)I ominatar °C  v.secatar°C  w.secatsvo°C v.secatvy°C  sminatvy °C vy
CrylA(b)1l sminatar°C  r.secatar°C  v.secats. °C  v.secatvy°C  saminatvy °C *y
T35 sminatar°C  y.secatar°C  v.secatoa°C  v.secatvy°C  ominatvy °C vy
T35S sminatar°C  w.secatar°C  w.secatoan°C v.secatvy°C  ominatvy °C vy
P35 sminatar°C  y.secatar°C  v.secatos °C  v.secatvy°C  ominatvy °C vy
CrylA(b)1II ominatar°C  v.secatar°C v.secats.°C v.secatvy°C  sminatvy °C vy

s ke 5 YY/PVEY NG/ Jslas 0s 1 52 DNA sl

w5 S o 13 g 30sn b 1 sy sk 4 O,
St 02 S s b b Gl e S ) (b S
T G 050 4t 0y93 (b romes Al edalis YRS
el sl 05,8 (sla Dy 51 S e 3 Soler b 5 e 3500
A 5555 7SN U5 58T RS gy g A ekys Abtle
s03g Lasie Lb S Glyls g sei e & 315 OLES Loy
g 3l Sy el C\wa:l DNA ;s L;:...S:» =

Sy Jsb 53 s Sl sy ey (oS

chle (Sl 45 gl YANNM 5 ¥7eNM

CrylA(D) o5 sl 4 505:¥ O 52 SO bp DNAladder =\ o sz CrylA(b) I ﬂ\ﬂjtazmlgx&@uw)ﬂ%j),é,;ﬁl 55587y
3 VP DP Uasl 5 ) e andsd (laie OT) (ite 45903 ¥ O 52 DNA (glads 503 ¥ 0 52 ol

\YaA %b}‘} @A)}}Ld}‘ G)Ls..il Lr.h-\’r.:& JLN


http://tbj.ssu.ac.ir/article-1-2827-en.html
http://dx.doi.org/10.18502/tbj.v17i7.854 

[ DOI: 10.18502/thj.v17i7.854 ]

Downloaded from tbj.ssu.ac.ir at 10:37 IRDT on Tuesday May 28th 2019

N

e O 4 05 JUE OISl s Sl a1 5 e 5 b 515 0 gma) il 5 gy

Slws 5o g (edd a5l STy b JulS ails (Jle Ol ge
JA:@@\?JJ&Q@DNAQMJ;QO\}:AJM

AYF) L s 031> e A5 edd J::.(. Oolalad {,S Sldas
Gl Gy p (Yo F) OLKa 5 Artim Gass b
sl (5 e G dax I S ik
sse= (MONBL0) asso )l 5 Coyd bodds 4 glacS =
dae glagses o 1y Rubisco (bel) glasews w0
2 o op s S 5y 288 Sl o slsp sl
Ssoge 3 835 G G s s Gk
3l s 55 P35 (gl 5wl 5 DNA Silalss
Sadiged 5 pb dlexr S o) p 350 Gla 8L ladises
b s mb b an janie 56 5 bar o enale
05 Sladdend sldas 313 OLaS by guy 5 cpioman 5505 Ciilhs
5 pasii 5 @lls 3 g Jole Olge 4 Ll o
oais 5 Sl 5 AEL Sl clalal 45 alS DNA
Coda ol jeseis (:..Lc o9 Slasad L ol e
Sl o&aws s T g A (Sl sl &S
OLKea 5 Phipps adlas mls L alie o5 ol Sl
5 ArItM zags Lo g3y 5 L(YFOYD) dib e (YerY)
(i (Y0 T) 31,8 5 Phipps 5 (Y++F) o, Kes
S5 el s, 3 DNA (an Gy sy 4 &
L g dlze & 9o 53 O 5Ll 55 5 (MONBLO) w5
O3 5 bomsn sbliy sy pde I (Sl ezl
4 555 bar o dow dhae 55 SN2 5 CrylA[D]) w5
Ly U5 or ip s a0 ol o G o1 O S g3, i

(Y9) wsb Ol 318 oSaws 5 b OT RS R

\YaA %J)‘} J.’))Jé‘d}‘ a)‘.a..iAr.thr-ﬁ LJLN

S5 domi 9 Sou
LSD sl Glacy ss) 5 &S ol adlks I Jol- o]
Er a5 (U (Sl 05 SLle ) p s
Sl g ol Ol S35 plmil (Ve el asmls
5P35 Koyl 5 Glad) Hsdm 5 0Ll SL L5 51 (g lsline
o, detlbe 5 dals slaeg S 0 L 4 crylA(b)
DNA jsi wjpa shags Foo¥ Jlo 5o 5,00 5
5 e b anslsd (anSh (Slalil 3wl 5 LS
Cpd s g g duS L oedd 4di 03,8 slaglE O
Sl o) ol ol IR R = P
ansjles 5 4aSs el 6 s s (cpdepsp & crylalb])
or 2050 OFF S | 6 s 5o Wl o)l sy
o plail Jagh 5y sl anlllas (gla al L &S s 3L
(Y9) 35l Gl on (Y20) oL, 5 Einspanier L. s
2 25m S ges ST 53 RUDISCO 0 Solaked Sl 55
45 f e a3l 53 anS l Lol s mle 5B 55 5o
OF Olabad oIl pimman A 0dls jaseid O s Syl
FOV b ansjlss 5 4aSsys (BP) 5L i VYV# 51 Rubisco
w4 I8 gl g e sladises 3 (OP) L s
VW DNA Slalss ) po e Sl (a3 o) Ol
B CI RKO gt sla 650 o (B) 5L
Sy sb 4 Lab L})\}faliw:); e ol DNA (. 5
2 b ol & dmbls sl S S o3Il L Slabsd g5
33 .l (Y2 01) 0L, 5 Einspanier aslze EB Ll
\;;,;;tijdu}w@;.uﬁ@ngNAﬁMét,

) M w5, adi g dax Sl elge ) solam ST


http://tbj.ssu.ac.ir/article-1-2827-en.html
http://dx.doi.org/10.18502/tbj.v17i7.854 

[ DOI: 10.18502/thj.v17i7.854 ]

Downloaded from tbj.ssu.ac.ir at 10:37 IRDT on Tuesday May 28th 2019

20 II_!_!_“

Q‘)&.«A 5 Slees L}’l, )Jl«

e Gl A b ey i ) 1S s ik
53 0L, 5 Swigtkiewicz o (1) LS sl O
LB RR (sl oS5 sl o 55 T Slebas a5
U Sl gomn 5 AE Y g sladisad plad
an33lss sladsei I eSS g 0o bl i S aiS e g
AST (05) dhaz I oS3 5§ e oS cp bl o35
eyl D)3 5 g oS D e Sz o (e 5 b
b a3 3l ol s b (6350 b S LS plelis 1)

) 5,05 Cgoline

O 5 Oraby addles 51 Jool- glo al olul

5 Kol 05 Gl Jasl Jlel Lol 4 &7 o(Y0)F)
'S 5505, ) DNA Sl 5l €AMVP35S) I
sblil sldsh 4 €@MVP35S) i Salise ws 0
O Olabas cazls ol ¥ e 4 ) e 5 S O
telsT Sl e 5 AST W SISl o)l ase,l s
Ll o ol adlllan Sl odsT G mls M &S LS
plnil (b ) ST 35y Jla! 31 86 col Sas s
SOl s by e 3y glde SN -l
Jsb RI3I L romen ABL Gl (] 53 (s 2050 Sl
4 3L NI O opl b e wdis Gl ey
g ses 4 Oods DNA - JIg Jist IS Jlslp oK, sb
ol adis ey 53 jre 5 AS O I ) 2 3550 DNA
Bl B o s YV YV Sl 5 4Gy 7 s Sl e
Lads 5 5, 4r ;\ww,mw\cbﬁa;\wg)@!
b hags Oliiss i 4 (YD) dewy eyl 5 ldE 23

ju\.ScL)y- LSL“CALM‘Q‘}‘)‘ L;"- @L‘b U'.'.‘ ol

\YaA %))‘} JA)}}%J}‘ a)Ls.ja tr.h.\’r.;.& JLN

oS (e e ) p Y000 dle o &S ey
G053l S e ol B el y abu )l 5 gl g 5 D05
595 Olgm C3L L O s Gladgas 55 abu | § (Gladens ST
Slalllas 3 5 ol Gaio ol b alie baadly ol a8 21
Gle @l b plas oJle ol LAY Y YV YA) Uil o ale
G505 3l idu 53 RUDISCO (glasens dix 0 K5 Jiass
slaw 4y g (andllae 5,50 GZSL JS 51 doys YY) el
ey & % &S (YQ) L esls oaels O ) GJ
Wl ALE (gladens i 05 Olabas S lalis b (laioes
DNA izeer (F1) Colgl #d sl o Rubisco
550355 5 JalS Sl (a1 =00 3 Jel-
O s TONY andllas b 3315 55 4Bl ol a5 5,8 Conglin
o P Ay S 0k 9 ee )5 DNA Lisls OLis 5 ol
rd o 5 Sl pslie i g 318 o8aus 3 felS
(cpdepsps s crylafb]) asw )l 5 WO cpizman (FY) 5,05
sl s oM w3 b ads A ) e el 49
2 Ll eds 8L O 3 eyl (b pu ST 5 3
Gl Olﬁ&a;}; odude 4 AL 03> jadeiS 4adjles 4 gl
5 else 5 galim 5T S DNA i g5 (s ok 5L
9y DNA Ous asbad andad Ol 0 adeud slued dla
PCR 03057 55 WouiS” Hlga 5 sl 53 5 4300 ¢ 55 ] il
XY) 5,8
GM (b s 3wty s1a05 1 (S sS Td Solabas
DLl 0y (B8 3158 o8ams 53 s e DNA len
B osb 4 55 035, & Oy 0L B Ll dile e 0k

2 M as 1805 ) 4 e 5 4 o 1D Ly


http://tbj.ssu.ac.ir/article-1-2827-en.html
http://dx.doi.org/10.18502/tbj.v17i7.854 

[ DOI: 10.18502/thj.v17i7.854 ]

Downloaded from tbj.ssu.ac.ir at 10:37 IRDT on Tuesday May 28th 2019

N

e O 4 05 JUE OISl s Sl a1 5 e 5 b 515 0 gma) il 5 gy

Bl s g el o S 8 S
310 5 g 05 Jast OISl

Slidies plil o5} cppdsn (pl Coeal 4 a5 L -l L
SV bl 5 Y s Szl (55506 S0 wlia
Slasle3T 1 5 Gl o pe Jl= 3 Ol Ll ST s
plmil jates 5 385 sk 4wl OV e ol sl (L5
. g

Er Sl 054 sls 0l addllas ol (sla w4 5
- Jie ABLLST Ol 05 4 2V sm ol w5
@VEND) 515, b 35 4y juamts S5 anlis a (gl Lel 554
25358 plol 681 55b & (6 K03 oo b eyl 5
b e )l 5 Y g ol b5l 5550 53 (IS 55k
(case by case assessSment)s;se 4 5,50 )0 45 s
Upame ol g5 L 3lus ) &5 0o oml 5 555 250
s Y gams il s nend BB ar g ot 4y a1 5
Cél’m oW

8§58 g G gl 03 4 Al o el Al ol O i 5
3,1 :ﬁ-js«ét.oupl)w

SN 9 AT

OV s 511 2 Olisal 5 S5 5 e O i 5 a5
el Gt ol plowit 51 Jle Culem Sl ol ol s
‘gjurﬂ)&mﬂj&&;bdw}nj\ﬁrn.wsa
Sl Gl o OV 5 w8 Gl O
3 5SS s 0 dSa 55 Sl 358 oo (ol Sabn (A LeST
@Y ol dpame 0315 513 Hlasl 5o Gl islis

s oo (55l Sl

\YaA %J)‘} J.’))Jé‘d}‘ a)‘.a..iAr.thr-ﬁ LJLN

O, 3 Mazza adlbe B O s dsbe jhe
DNA Lasis s el ials o & dib s (Y+40)
Jlasl coplpls (1) W3 S7 318 1) Cods glacil s
41y ez SIS dlab s S ST asle glaplasl S
s opl 5l ol mls piman 30 5 sl 34
@M Sy e Lol pea (2hlg Ol s odias DL
5 kil oIS 8 &Salige s s YOS jsesp sl
B oala ws sl (o5 bl oIS J8 eSlim s ns
5l s lin b e(5a5 80) Gaiod ol plowil Olo3 J b 53515
Ol 33 6,13 g D3l& ((Gre 5 US (O 5) L 4w I L
K s A edalie L ol 4 4wyl 5 DNA Jl)
4 0 (Y000) 0L Ker 5 MAzZZa Lo g ol plowil o
O g8 sl el pen (JUES) Ol o i b (B Ol 5o
WS 5 S wle el A 03 LS55 5 S sbeS
);gulap@jssmﬁ@wétw;.u&uu
S LI S5 S5 sl DNA o587 Solakas Cd
o) e Sk 5 0355 padiy) b g adies 5b 4
DNA (slad S50 5 48 o0 osTper ) dishi o ol
b JEl O glaplil & 05 258 G b Sl s o
DNA &5 Slabad Gl ol 3 457 313 Ol el (iomas

(19) 3 1S oS Solabad I j2iw Coa
5 okl BL L 5l g lslae Sl TP P s 3
O <ab s CrylA(D) 5 p35 Kow )l bl 5 s
ol s I A edalie o) dsle 5 dals Sloy &
oS e 3 ge (slapll & 0F JSl Sl tags


http://tbj.ssu.ac.ir/article-1-2827-en.html
http://dx.doi.org/10.18502/tbj.v17i7.854 

[ DOI: 10.18502/thj.v17i7.854 ]

Downloaded from tbj.ssu.ac.ir at 10:37 IRDT on Tuesday May 28th 2019

2V II__.__!_“

Q\)&nﬁ 9 Slaes u}l> ))L@.

References

1-Snell C, Bernheim A, Berge JB, Kuntz M, Pascal G, Paris A, et al. Assessment of the health
impact of GM plant diets in long-term and multigenerational animal feeding trials: a literature
review. Food and Chemical Toxicology. 2012; 50(3):1134-48.

2-Nicolia A, Manzo A, Veronesi F, Rosellini D. An overview of the last 10 years of genetically
engineered crop safety research. Critical Reviews in Biotechnology.2014; 34(1):77-88.
3-Kramkowska M, Grzelak T, Czyzewska K. Benefits and risks associated with genetically
modified food products. Annals of Agricultural and Environmental Medicine.2013; 20(3):413-19.
4-Wu F. Mycotoxin reduction in Bt corn: potential economic, health, and regulatory impacts.
Transgenic Research.2006;15(3):277-89.

5-Wu F,Miller JD,Casman EA. The economic impact of Bt corn resulting from mycotoxin
reduction. Journal of Toxicology: Toxin Reviews.2004;23(2-3):397-424.

6-Williams WP, Windham GL, Buckley PM, Daves CA. Aflatoxin accumulation in conventional
and transgenic corn hybrids infested with southwestern corn borer (Lepidoptera: Crambidae). J
Agric Urban Entomol.2002;19(4):227-36.

7- Munkvold GP, Hellmich RL, Rice LG. Comparison of fumonisin concentrations in kernels of
transgenic Bt maize hybrids and nontransgenic hybrids. Plant Disease.1999; 83(2):130-8.

8- Hammond BG, Campbell KW, Pilcher CD, Degooyer TA, Robinson AE, McMillen BL, et al.
Lower fumonisin mycotoxin levels in the grain of Bt corn grown in the United States in 2000-2002.
Journal of Agricultural and Food Chemistry.2004; 52(5):1390-7.

9- Bakan B, Melcion D, Richard-Molard D, Cahagnier, B. Fungal growth and Fusarium mycotoxin
content in isogenic traditional maize and genetically modified maize grown in France and Spain.
Journal of Agricultural and Food Chemistry.2012; 50(4):728-31.

10- Bawa AS, Anilakumar KR. Genetically modified foods: safety, risks and public concerns- a
review. Journal of Food Science and Technology.2013; 50(6):1035-46.

11- Mchughen A. GM crops and foods: what do consumers want to know? GM Crops & Food.
2013;4:172-82.

12- Prakash CS. A look at the recent news from around the world on genetically modified food and
crops. GM Crops & Food.2014; 5(1):1-3.

\V‘\A%:)l‘gabjﬁgd)lwwg(,.A..L?;:.AJb Aﬂ@\.&@ty\b&)}i&umb 9


http://tbj.ssu.ac.ir/article-1-2827-en.html
http://dx.doi.org/10.18502/tbj.v17i7.854 

[ DOI: 10.18502/thj.v17i7.854 ]

Downloaded from tbj.ssu.ac.ir at 10:37 IRDT on Tuesday May 28th 2019

N

e O 4 05 sl OISl 5 ) a5l 5 b 5 ey )15 g (gmel gl 5 gy

13-Domingo JL, Bordonaba JG. A literature review on the safety assessment of genetically
modified plants. Environment International.2011; 37(4):734-42.

14-Yavari B, Sarami S, Shahgaldi S, Athari SS, Sharma A. If there is really a notable concern about
allergenicity of genetically modified foods?. Journal of Food Quality and Hazards Control.2016;
3(1):3-9.

15-Zou S, Huang K, Xu W, Luo Y, He X. Safety assessment of lepidopteran insect-protected
transgenic rice with cry2A gene. Transgenic Research.2016; 25(2):163-72.

16-Wang Y, Wei B, Tian Y, Wang Z, Tian Y, Tan S, et al. Evaluation of the potential effect of
transgenic rice expressing CrylAb on the hematology and enzyme activity in organs of female
Swiss rats. PloS One.2013;8(11):80424.

17-Blair R, Regenstein JM. Genetic Modification and Food Quality: A Down to Earth Analysis.
2015;1(3).

18-Opara ChN, Elijah Al, Adama LOG, Uzochukwu SVA. Screening for genetically modified
maize in raw and processed foods sold commercially in southern nigeria border states. Applied
Food Biotechnology.2016;3(3):150-8.

19-Zaulet M, Rusu L, Kevorkian S, Luca C, Mihacea S, Badea EM, et al. Detection and
quantification of gmo and sequencing of the DNA amplified products. Romanian Biotechnological
Letters.2009; 14(5):4733-46.

20-Debode F, Janssen E, Berben G. Development of 10 new screening PCR assays for GMO
detection targeting promoters. Eur Food Res Technol.2013;236(4):659-69.
21-"Foodstuffs-Methods of analysis for the detection of genetically modified organisms and derived
products - Qualitative nucleic acid based methods™ 1SO. 2005; 21569:1-69.

22- Ghareyazie B, Alinia F, Menguito CA, Rubia LG, De Palma JM, Liwanag EA, et al. Enhanced
resistance to two stem borers in an aromatic rice containing a synthetic crylA (b) gene. Molecular
Breeding.1997; 3(5):401-14.

23-Einspainer R, Klotz A, Kraft J, Aulrich K, Poser R, Schwagele F,et al. The fate of forage DNA
in farm animals: A collaborative case-study investigating cattle and chicken fed recombinant plant

material. Europein Food Research and Technology.2001;21(2):129-34.

ARV %)J‘} Q{{)}}‘J}‘ a)La.i:‘rA-k?:.:A Ju Sy -{RPH C}Ua ‘5&;&)}1 @lp alabe 93


http://tbj.ssu.ac.ir/article-1-2827-en.html
http://dx.doi.org/10.18502/tbj.v17i7.854 

[ DOI: 10.18502/thj.v17i7.854 ]

Downloaded from tbj.ssu.ac.ir at 10:37 IRDT on Tuesday May 28th 2019

74 II__.__!_“

Q\)&nﬁ 9 Slaes u}l> ))l«

24-Phipps RH, Deaville ER, Maddison BC. Detection of transgenic and endogenous plant DNA in
rumen fluid Duodenal digesta, milk, blood, and Feces of lactating dairy cows. Journal of Dairy
Science.2003; 86(12): 4070-8.

25-Artim L, Charlton S, Dana G, Glenn K, Hunst P, Jennings J, et al. Sensitive PCR analysis of
animal tissue samples for fragments of endogenous and transgenic plant DNA. Journal of
Agricultural and Food Chemistry.2004; 52(20): 6129-35.

26-Jennings JC, Albee LD, Kolwyck DC, Surber JB, Taylor ML, Hartnell GF, et al. Attempts to
detect transgenic and endogenous plant DNA and transgenic protein in muscle from broilers fed
YieldGard corn borer corn. Poultry Science.2003; 82: 373-5.

27-Aeschbacher K, Messikommer R, Meile LWenk C. Btl76 corn in poultry nutrition:
Physiological characteristics and fate of recombinant plant DNA in chickens. Poultry Science.
2005; 84: 385-94.

28-Klotz A, Meyer J, Einspanier R. Degradation and possible carry over effects of feed DNA
monitored in pigs and poultry. Eur. Food Res. Technol. 2002; 214:271-5.

29-Reuter T, Aulrich K. Investigation on genetically modified maize (Bt-maize) in pig nutrition:
Fate of feed ingested foreign DNA in pig bodies. Europein Food Research and Technology. 2003;
216: 185-92.

30-Artim L, Charlton S, Dana G, Faust M, Glenn K, Hartnell G, et al. Animal performance trials
with bt crops. Biotechnology of Bacillus thuringensis and Its EnVironmental Impact.2001;
Australian National University of Canberra: Canberra. S61 (Abstr.); www.animalbiotechnology.
org/abstc.org.

31-Tony M, Butschke A, Broll H, Grohmann L, Zagon J, Halle I, et al. Safety assessment of BT
176 maize in broiler nutrition: Degradation of maize- DNA and its metabolic fate. Archives of
Animal Nutrition.2003;57(4):235-52.

32-Deaville ER, Maddison BC. Detection of transgenic and endogenous plant DNA fragments in
the blood, tissues and digesta of broilers. Journal of Agricultural and Food Chemistry.
2005;53:10268-275.

33-Netherwood T, Martin-Orue SM, ODonnel AG, Gockling S, Graham J, Mathers JC. Assessing
the Survival of Transgenic Plant DNA in the Human Gastrointestinal Tract. Nature Biotechnology.

2004; 22: 204-9. http://dx.doi.org/10.1038/nbt934.

\V‘\A%:)ljaajjjégdjlwwgrkwJLn Aﬁ@\.&@ty\b&)}i&umb 9


http://tbj.ssu.ac.ir/article-1-2827-en.html
http://dx.doi.org/10.18502/tbj.v17i7.854 

[ DOI: 10.18502/thj.v17i7.854 ]

Downloaded from tbj.ssu.ac.ir at 10:37 IRDT on Tuesday May 28th 2019

N

e O 4 05 sl OISl 5 ) a5l 5 b 5 ey )15 g (gmel gl 5 gy

34-Swiatkiewicz S, Twardowska M, Markowski J, Mazur M,Sieradzki Z, Kwiatek K. Fate of
Transgenic DNA from Bt Corn and Roundup Ready Soybean Meal in Broilers Fed GMO Feed.
Bulletin of the Veterinary Institute in Pulawy. 2010; 54: 237-42.

35-Oraby HAS, Kandil MH, Hassani AM, Al-Sharawi HA .Addressing the issue of horizontal gene
transfer from a diet containing genetically modified components into Rat issues. African Journal of
Biotechnology.2014;13(48):4410-18.

36-Mazza R,Soave M,Morlacchini M,Piva G,Marocco A.Assessing the transfer of genetically
modified DNA from feed to animal tissues. Transg Research.2005;14:775-84.

ARV %;ﬂ; Cﬁ))}jégdjl a)[a.i:«rhu\?u:k Ju Sy -{RPH C}Ua ‘5&;&)}1 @lp alabe 93


http://tbj.ssu.ac.ir/article-1-2827-en.html
http://dx.doi.org/10.18502/tbj.v17i7.854 

