[ Downloaded from journal ofbiosafety.ir on 2025-11-03 ]

[ DOR: 20.1001.1.27170632.1392.6.1.3.4 ]

WD) @H‘“-L?v’

d\Y )Lé__:cdj‘ e)wLV.:M.:eJJJ
ol (51 3 (SINE g0 S (S A g P goww Dl o

BISTERSEY

)j;.l..i.;i.l;-\_g dé)’\...»lbbieb{.iib LL;L‘.:L.Q @L«A}tﬂ& °)J§J"’L‘owﬁ“b‘°

z_didar57@yahoo.com

o
oy 33 o plonil ol Slse sl 5 BNl (S (I Oaa b ol sl eSS 5 sl
SPn s el 5 aodhe o llal e S dmes SLS 5 glE 3lse (55515 e 5 el sl
JSt ol il 35 a0 Me sl Sl Glacsosl b 1 53 oS ongems 0 e 31 (5 sl Ol
Sla il 5 La Blis IS (s b dite oS asded (Ol 5h (Sl s 2 Slo T sl el (5 ST ksl
s O3 s by — N eSS0 la el «Sles)T b la Saodes b 2al JS) T o dl
o josige ki Gosb 5l B Slse DU el e oS el laagT s Sos Sl ol ol sty
s bl ST i Ol oV o 16w 355 0 old8 oale 215 & S 5 ule 5 b5 5J0
Ll LT a4y dlie ol s oS dtes o8 3lsn e i psams (e aber 51 5T UG wnes Sl S

o] ol


https://dor.isc.ac/dor/20.1001.1.27170632.1392.6.1.3.4
http://journalofbiosafety.ir/article-1-70-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-11-03 ]

[ DOR: 20.1001.1.27170632.1392.6.1.3.4 ]

"‘\Y )L@_.o cJJ‘ e)Lwil uv.:..;‘: 092 L;';.v.“v) L;.QJ." 4.l>.-.4"

S (e e S VT ks
(w0 Sl G w3 Sl e s
fLoJ B ‘_;W.LJ N 6\.@.’23\.: “ “.“S"‘J.} Ay 2 By

V) d sdalive (2alasl 5 50 OB 5
S 2 Kl g1 (gl el ¥

ClLSS Sl S Sl Sl slagel
DLl 3 Ol e bl il &S s placd SU Lt
Sslog,l lapel g VoSl e L
Cl S s ol el sy ol S S e
Sl 5l Glee (A cl sas oLl o8,
23 0 5 S35 e Jele S e Sley]
0 Q) dzes AL Jass 53 Ol glad s
W lales 5o cts8 058 CLS L 055w IS b
Sslopl slageel S5l gmie bl Ay o
Sloml 025 15 0 bl 55 e SISy 20
Ol s Lald 4 s b Sl 28 Siles
0 K Sae Ol YLl sl Sl
A Foml s O0) Sl G N s s Ol
S S O el 8 Ok V0 a3 35 00 S
oA iy 35S S 5 ol eI S ol e
o3ls UL Lpslew (g0l ol ¢\>.u‘l Sl 5 ol
S S e sk 4 S G s Ol &S
S35 e s M sk S e eslinad sk e

OY) el s

dodio
2198 g0 S5 39T 8 31 b pgows -
ool Jo ST -1

Lo o b St s 4 a5 136 lse 55 Al L S
&\5)))’ “ (\) Sl 0l L;{L.«L..Jn cJu}IrL;a 4.:@3 Q)‘j"
S 5yls 555 Sl s S Sl b olE sl 53 dl L S
- sblaal o o (Al g VY4 °C 5 SV gles s
BE .,\.:ATJ;“JS‘ Mbg;a Olés el rbu\ Oldles .J)‘J S48
o e oSl b L L kil &S ol sl
Loe - .\.z,al}i;l (V) ssded K Aiss
wlo el @lﬁ;ﬂujﬂp Lo s ) f&bﬂbj
“dsbe 5o (KI5 e San Jele s el baesises S @
S » o tbu\ Oladles (T‘) Sl Q\)‘.bb;ﬂ.i LSL"A
Gl b opri Al b ST aS ol esls 0L Ol
.]a..u}: oLl rl}u\ JA}}!‘ L;Uan .:J‘J olud! S r-:-mv-:-\f-‘
.(f)))‘)Jﬁj%?&;‘d}l}-&‘ﬁ}‘ydﬂ:‘D.L:;J.
o5 ST
S e S8 L IS 38 S 5 S Ol 4 o5 ST
W‘auupm(O)Jﬂ&wudl})wgr;:;
025 E e pmen 5 3k5 i b b Slse o515 S
S 5> oz s ST 5o ege SR 0L
LSL“}‘OKJJ?&});'°M<’\’U‘QMM(;)-'\-’)\5‘}-“
JLAJ Jtﬁ Q\).\.C« “ C,..v-'l AJ)A.; QLJ\ b \.,.:SJS U'»"‘ Wt
PS5 @l S s Ll GBL e S
0 oS ke YA B Lo ods ST bl 5 e


https://dor.isc.ac/dor/20.1001.1.27170632.1392.6.1.3.4
http://journalofbiosafety.ir/article-1-70-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-11-03 ]

[ DOR: 20.1001.1.27170632.1392.6.1.3.4 ]

"o gl 2ld slae g (g At p s Sla=Me lus o 03"

Ol s 552 bS5 ol G BLII Jlaml &5 ol w8 S
3l oy s OA) g ot i O e (W) 04 S
as e LS | (V) Lessses S Lt 5 (1) S s
S5 SV gl lale s dgy e e Sl
s (i 4 ando ol s Sl Ladle 6l e
OleMbl koo 5pd e bl Lie 5 Cny (il
05 Dl go O 515 AT Laes s edal oy
S el 2l S LSSl BLosl eras 0L
bl e S5l 2loses s 2l e S

el s S

Wl o Al slagul 5 Lkl s -5

(\A}.«‘})S)

IO P P v R P PR T H PPN U
o gl sl S 5 5 ol b s oSt
TS el esls Ol Sldlas (YY) Wpd e LS
ol bl kyls 5o I s —Y5) —0ls 8
GOl s S di e (YY) sl e (S5 her
23 Gt tglee Gy A4S 5 Ol e Sl el
S onl Gillae 5 ol o3l 0L DNA e 5 kL
L Aol lames 55 o 550158 (S5 Sier Sap e
g 055 U L(YF) 5ls arend o) 5 50 O Ol 55 0
plmil DLl 655 2 ol ol b AT anlllae

el s S
Sslag,l o slagn S o, —V-)

O3y 593 (e Lile &LAL;)JJ} s s e sl
R St DLS S 4 008 OS5 el S

8~

S sl sV 3L b A s Ol
23 S5 pS M sl 5 0L o sed S ol sl
03 Olysh gy opd e sl O35S (5,8 slalds
Slailesl il 15 30ls ol Comal l1E sl
S Sl odd asie WOlss sy 4B S s
55 O S YU 0Ll 55 Olyss 055 15 Ol e Jlaz|
SVl e Olysd &S ol sl askin Guasd K
S Gadge 5 slie Gobre Ol 55 Jlezsl
e Sl 53 Ol sre Ol s 05 Ol
S35l Ol b LI s lasdlas (VF) 555 0 e3le 5 5
T s s 0Ll s O S5 5 Ol &
Jols Olse L Ohsh ¢ Ol Slids Wl o

el 05 S (gbanas OLL )5 Ol 5 5 Jlez|
dloshs 8 e (oS 5500 —0-)

b s el SOl 4 dlshls Je Sy e
spde Sl b s DU (slesgs sl S ola ST,
0 4 S b slads s T 0sls s 1 0le e
Sk opd o S5 (V10) e el il
sy okis o513 L o3l e sl s Jgs 8 Je
SIS 5 ol suslp b s eSS el sl
s M5 ol Sl S sl ol sl e SV b
O8) Ll e Ll
Ui & (Ko et s 4 S5 ol S
Sdlee sols S8 slse 4 53 edd es SIS 4 Ol >

Sope oo ke wSooder e S gy,


https://dor.isc.ac/dor/20.1001.1.27170632.1392.6.1.3.4
http://journalofbiosafety.ir/article-1-70-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-11-03 ]

[ DOR: 20.1001.1.27170632.1392.6.1.3.4 ]

"‘\Y )L@_.o cJJ‘ e)Lwil ‘V':Mj 092 L;';.v.“v) L;.QJ." 4.l>.-.4"

et b Lo e e Sl oy age il s 5l e 4y
55 el (TACY) ol ool 5 5 Ol e uls
3 0ok Sobewr 5 07 SLES a3 0K s
Sl 50 5 bl L (M) sl JiE Sl
M 36 0l s 5 a1 Blas Ol S S <

(YY) e
s -N —4-)

Wi N 5,5 5 L;l;JUM S el Jl J@-’:J\ O
L LS5 ol 2l Ol Jlejssel 5 ol B S )50
vl sl So T ris ol sl U
A5 by wile il gladnl b b s bapslss 2o
TC PV TS | o B T F g P e i S R P e
il el &S Gl pelis i (FY) 5,8 e S pe
Negwel e @asism N Lle s e
-N el e 93 0 -N (A9 558 5
o SleS S el i (YY) o a3l 50
5, A8 Jehe sle g CF e 5o 5 a1 O
S eSS LS s e pledanly WS

S o 5l 55 s DNA - RNA (s s e

O3 —Ve-)
S sl Lol Olge 4 a5l 1 ST ok Ko
s 53 8 SIS Ol s o e alis Ol
Ssp el sy oS5 cpl 3l WYLl olals
53 O Mg D) cl sy il Wl s ol .
(FOCYE) 558 0 bl ol SB35, oA slge &

agyng 593 b 5l O 4 gle sl O o341

S5 ol Sler ol Dbl Lpd e s T Sl
ki s (V03,8 Oldl gl 130l s (sleuS 5 e 2 1,
VL) s lame bl 5T (YO) ol o3 S
bl Sslossl b sl Sooda 5l oS5 18 el
gl (Y8) Cl o3 S Gauares ool glaoduVT Ol e
A S el G W S 5
> O pul O (BL A (LSS
5 OB (ol BT Do i aal DS ol ST
o 8 ala 5513 o e e S b e
O3l3 33 Jold Lpdi e oM Blse 53 psan ool A
el 03,8 S 5 035 e 0385 LS (058
Fodhe oy gla i ple 4 Cend 035 5 b
5o e 0 e b 0P Sl s s ol
S das o Ol Oldlas ) o S Pl 4 05 S
S ol 51 ol 215 (53 5 O ¢ el AT
ke glapllil g5 (6 cht s At Sl 5

Lls Gl S oas Sl se 5 s, e A S

Ks3sm Sl A

R e LIC S PWINY: PR EVEIey
b imal o ol 5 5 0B (el s
Sl (V) dzes el 5 e el Lol s
S sl 5 yosar 4 Gl sl CE s S5
5 Sism sboel m Bl Kpd e 3l (e
Sl 0l asiin oS Col Jle i Ol sla g les
5o wbobm Jela SSiam slageel  ae gl
Soles Libs ceme Gl 5 Gl 5 ¢ 255505

WLM:- f“‘ DL Q.:AMJQS/JJ....J\ gﬂ\)I ‘djw-;s)l-i


https://dor.isc.ac/dor/20.1001.1.27170632.1392.6.1.3.4
http://journalofbiosafety.ir/article-1-70-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-11-03 ]

[ DOR: 20.1001.1.27170632.1392.6.1.3.4 ]

"o gl 2ld slae g (g At p s Sla=Me lus o 03"

» = Olge a5 S bl el ol
SUl s 3lS Sl oY pame 5 LaediS sk
Pt Eely 5 Wyls o sla Sl LS 5l &8 ol ol
S0k w3 Il 5 (FV) 55 095 348 5 Shas o
Ol o 5 obl el &S > Jlals Jold 5
o S22 WSS ol e gl fl L s
BINCARI A GO S T L T N P TS PV ST B
e GRS el ol o Gla e alex
- S e O ad ool s oY s o) 6
g e glagslaol 5 s Oy s p Ol EalS (g 1S
sl o SV oy o5 ool el jasiie Ukd i
" S e s e i AS s plasses
Wl OV ey L &S el (G S s s
st BB sb 4 J S glaes S L aglis 53 L g ek

(\cfu YO) ..l.t)j.a ol .LS ﬁ}Ju éu)}‘j: )L;.:-;
Ol gous| Y'Y

5 M glaciis Ol Gly S cl g5l Ol gt
5 T s slse 3 LIS sty (bl Olge 4 mes
S oaliial LSS Wy s 5 Olse &
eV 5 sl b s s Olsesl alSt o5 (F5)
b Sl e sl ol Ol oS Sxdl)
(5 g0 oolinal 118 By b 5 sla Sl (g ko 5 B e
O8N (o, ol el Sladllas (YY) 5505 5,58
S0 Sose s Sop Sl Olsadl i das e 0L
Sl o O Sy G as Spo 53 5 35k

St ponme 3 39,0 S e ol oo Sul58l O

Lien ol o in.a S Sty slse 5 ed slacs 5o
s sl Cel oS cly O e S 5SS 05 (YY)
San w5 ARRLST Gl 04 cile gla sy 5o

LI0E 30 (S A poow Y
T s o —V-Y

23 M5 alard Gl 5 Fdsle 5 ST S e
55 osle ol i il Kzt ool Ol sl o
(et s e gl b Jels B as (VB 1ol
5 bl Gk Gl (She dagil ol
P alerd Sl g e esland u.(.nzj.. Ol g
5555 055l Sledi ;S L 0T Wisw Eeb T b s
3A 8 S Jwe Olye 4 Llg o | 8 w4 3
boer s Je sl ea TS e S e 35 0350
meble 3 8 e Jeate 05 mel slaedi S ans clis
05581 Gsasn oS Gl T e YL sla
S o ol G S5, gbedi ;S L s A8 e fes
S0 2 TS e Gl s ok pll slatass
258 Sap el S5 pl 48 das e 0L el
395 Fak woldy Sl 5y SRIB (sl Ll
(B35 B ol (YA) Sy g s O o 4(:@

VAT ) 358 0 Sulis 5 S

oYl —v-y

© S A pled gleS S 5l e s S VW
IS s Sy Jols aSaadly gl 53 adiSp 5 Ol
(L by 5 glaans wile) Sas sl


https://dor.isc.ac/dor/20.1001.1.27170632.1392.6.1.3.4
http://journalofbiosafety.ir/article-1-70-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-11-03 ]

[ DOR: 20.1001.1.27170632.1392.6.1.3.4 ]

"‘\Y )L@_.o cJJ‘ e)Lwil ‘V':Mj 092 L;';.v.“v) L;.QJ." 4.l>.-.4"

S ol g obe dax 5l (O)) 352 T 5 Shes
R 2 Jah Ol s ae gl
sl atld i U J S el B 5l Ol g
5 5 Ol gladshe Lo s Ol gl gLl .ol
st Dose Sl Gl ediS Ol glad
o i ] Sl Ol Glad e &S Gloy S
Sl 0T s oS sy s ) Ol Sl sl
25 S5 g pae s el Ol S
ol edle I8 e b SaSs s s Ol
Dladllae 555 o0 Olpal (35 08 o A3 il O
Sl Ol slad s L2555 i 45 ol anls OLS
ATP jow a8 51 (A6 o b Congame Ol 02
s 5 Jsk ol ST pedS O Ol talS
I 5 Sl s ekiS Sl sad b 5 O3S
S Olganl gladshe 5o dS Ol ply ot o
Ll o g 85 ol ol wsls OLE ooy S
ORIPl 5 s Gl gladsle s S S e
ez S e Sl Ol gladshe 53 Jske S
YA Sl 4 oS s 55 (0Y) i e Ol gl 3,
Lol e e pldl ol o Gla e 50 2 500
ol @l e LA s SRS s p S ke YO
Olsee il 33l adS il s b T Ol 2l ta g,
TR PRGN B P P SC VPP I W g
ol 0303 OLES La a5 OF) Lsls 0L |, &S G0
Sy ppel My 5 S B Lol WIS e e S
o bsn o s Shas 655l sl ol eSS
5 phamh A8 Osn md 5 53 el J xS 038

T S0 2 S sk s el (g3l D;M\ 5 Shas

Ll o3 g1 Olsacsl (2 me 534S (o303 53 (Shal> 0153
(FA) sl ol o158

o —¥-Y

SIS e eslized O 51 0Ll & ol ol oYL
Sk S IS BT Ry s Sen s e
opf 5 Sk 055 Sl WS oy daalB glels
B e I
las (Y4) das Fo s sla s 5 Glicaad s,
s 5LV Dl s Sl cudlig ool 318
(Shsl OMis ¢ e 9y e e sl
Sl s Il (il ol (6,850 oM
(sl R 3 P O LS LI (gl s
0358 el S po 5 LS (il (g550k o 53 IOl
FlolA g s 5l ol e b a2
e o s alar 5,8 el 0T Gb e i
(0V) ol oS s lasys e L Cnsens
Loy Lol Conpons 8 Sl 02ls OLS by
s 53 bl Sap ol S Sl L e
Llger oo b gy i 0835 (555 0 Slasl
e |y 55 o Slasl s S0, 5 5 Sas 5 A
Jols o 5 Esl 5 el bl ol le 5 s
mmis;;ﬁ s She 53 I 58 5 e slasdias Jlasl
Sldse s Sos 3 Llg o o b gl 243
Jw}wab&z)&)ﬁﬁyw\ﬁﬁ
Ates Sl Dl 5800 5 il 4 bye
Loy L3 P o Kl S 3l I

3 e s 6,5l s Al i e sladsle


https://dor.isc.ac/dor/20.1001.1.27170632.1392.6.1.3.4
http://journalofbiosafety.ir/article-1-70-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-11-03 ]

[ DOR: 20.1001.1.27170632.1392.6.1.3.4 ]

"o gl 2ld slae g (g At p s Sla=Me lus o 03"

oy Lo 53 Jlam sladie s Jike oS (g,
Sadshe 53 Jsho Spe 5 o5 ¥ e 0L
Son 03 0B I8 el et (07) Col aay
S Sosb a Sl eased DU 1) Gy e B Sl
Sl e () T 8 o oS slelal
S L Glas bl s s g e B Dl oL
aseia andlas ) 3 das e DL e sSas 3 (Jge) 0T
CMas gl slil o JB s S Col e
Sy 4 il Gl oes S35 2 eSS onl BB L S
5 B des SKohs el gla i 0V) cl had e oS
5l 4B S I s s 5 3 ST sla el
Seiis el Coolt LS5 nl el el edd 518

OA) dzes sl SouG boc,ud b 51 Jy L0l

S AS ey p lenS 5 7Y

T Olpe 4 TS aes s sleaS 5 AV UL S
SN pame st slaolls aible S N e o
5 SO Ll (ol sbgle LSS Se S
L S T
wls oVl Ol e 4 Oler 55 0551 bt SleeS 5
A o 3l sl 2 e la Sl 5 Wleds
o 00 348 3 Shas 5o Pl S 5l e gl
Ll O s 5 (s s 53 I (5551 53 I
Cis Vg 2 5l ESTAS ey sla Sl
Kb mor b 2 sles Jle 538 53 5 e S
GRS L el sl Olas G b Sl Sl 5 58 ulsass
el plol slvardllan 5 ol S 5l 5 me 53 0L

5 oae G Ol 5 S 5l cale o LU KL

ASOJJy)J Q:ﬁw‘.&.& rl;u‘f u‘l‘)"’“‘p sl
Gk 3l Sl Ve ppmole 4 ais ¥ ool o
Ol Sl el sladd ) 358 OT 0 3,15 el O

(0F) 558 0 G55 Bs,8 oS5 5 Jho S el
b b T -0-Y

gl 53 Ot ST 5 eSOl ye « s LU

2oy G b gl bl bl s il
7o xbel s el bl b s
3l sens e gla bl gd e eslinl  Saw¥ Y pame
el oy (9 s 5 Jo s b ols 5
(s 3 ol s 2, Sles B 5 4dS S il
Sl 5 S g Gla s S5 2 s S S (eas
Pl AT Gl s ol 5 Sl b bl
Ol o 6 oy el 5l aguiss 5l gslins .ol ol
5w 03 AL bl 3 s bl S
(NS e 5 A 3 S S (Gl s
wlan gladshe 53 s s Sl gladse Hse s
G o JB ST sy s s e BO1S
S o sl O b e Slescs s
2 03 S asn onl Gillae D ) (2l
ol Lol 3 LS ol gl 3 S oo gl e
“on 2 IS e S 5 i e BB sk 4oy
i e Oln S 5l LIS 35 Bl bt ol sl
sl Al 3 LS] poed S 3 o slasdl
Sk bos b ST oo sleses s i o
Sllen o 5 LEL IS Wi g4, 2 Ll e
as S el glaarlllas (00) 555 Lo 5 ot g b Lo e


https://dor.isc.ac/dor/20.1001.1.27170632.1392.6.1.3.4
http://journalofbiosafety.ir/article-1-70-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-11-03 ]

[ DOR: 20.1001.1.27170632.1392.6.1.3.4 ]

"‘\Y )L@_.o cJJ‘ e)Lwil ‘V':Mj 092 L;';.v.“v) L;.QJ." 4.l>.-.4"

Caslio U glases, 5l eslizad asbe ulais, b ol
Fore e 0> s 05 s b Sl L S~
S eslial (o o 108 310 03,8 wad b3 038
TR e P T
A2 5 53 Sk Sl e 035 e
@S e SLAlAE eSS a0 5g8 B pme 035 3 sk
A Ol S dzea ol S, e 3L oLS 5 o0
LM slse e e S (0 (oS 1) p e a1 (L
e sl mals 5 e esle 6,8 il G
@M ole 5 5 O5enST da e dlE )l Son i Jas
(28l g i bl o8, e 0,8 e s
@ o SleS S 2 e Al e Olae G
e sl Gy a3 &S (g3l 53,8 Sl esbe J=1s
Dsle 5 dmea Glodas eSS Nsd e esland
e el bl ja e Jley 5 LHI 60 o slesd
For S pais QB s oS el LS e 1
Sy e 3l gl esle s 4 T pland LS 5
ol S LS o o e esle s 4 oS (g5l
il olay 5Bl o b iy a3 eSS
il Ol Lledd 05 5 58 4 (g e o3be W g8 ;5 &S
Jsb il ey Sl b olie esle 515 4 LeuS 5 ol
b S 5 b SRl ales Oles s IS S
o3le 3o 5 3lse ol (S5 Sleosat 5 led Sl
b o Sl egge | e s ol
o 5 &S Sl e (Ol S L syl sy Ol S
g0 2l o by 5 3l b ated ol bl gl
Do il (ol dsbe ol 3,8 e sl 5 eslind

(Quﬂjﬁ:}wdl.bfﬂ cf@ 39) C}L ‘LS)Lé) CJ‘J.:.:;G

Sl VLS 55 s 25 OBss o Ol el
it ol osls 0L add plnil slatass (00)
Ol 230 Jime 335 & ool 31wy LS 5
SO @S L ssbe 0w 53 weg s SleeS S Dlania
2S5 ol A o n 08 il b e A8 ool ske
sl e s 53 ASUl Sl (6,8 IS 5 i A
52 S5 ol b Ol agrlsn Soppo 55 3 S asiia
o Ot 3 W Flar 53 (3l Ol (gls0k Ol o

(Fr) 5 e o) oS 55k 4 e

sladsbe Gl awnsn bS5 Dlinia 5l s
Lo bl o lenS 5 Ol5ie 4 (2l e s e
lasdins JUl 045 15T 5 J sk gl oS a5 51
s plowil S50 ) oS (glasdlas S o (58 Hlr e
Gla 3 Wl e aS 5l 51 oS Sl das e OLES S
5 Ll adh oLl Al gladsbe s 6oL e
ely > Pl 5 Sl Soe ol Wlg e ppizes
03 s Jobod alie L cpl 5 W endS O Sl
(V) il & yeal T Ol

S5 doms

Slaaas 5 &S dle sla folesl 5 e fags a5
o SlenS 5 el edin 5 asie 0l plnl wd S
At g BSE I slpe (6508 e 53 (Sl
Wl a0 0T (5 me 53 (588 513 Ulpee b g sans
s & (6 7S Slaam psas cnl Sloms d 53 5 e
S oabe Sbl s sl el e e Bl e OL
M slse 03 apmse e GlenS 5 el slaand

go o 4g S Lol oS G as wdd (sl


https://dor.isc.ac/dor/20.1001.1.27170632.1392.6.1.3.4
http://journalofbiosafety.ir/article-1-70-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-11-03 ]

[ DOR: 20.1001.1.27170632.1392.6.1.3.4 ]

"o gl 2ld slae g (g At p s Sla=Me lus o 03"

WS dle el S5s eSS ol ) pan e
W5 e o 5 ] e 3 Shee (S
3 S bbb 5 S Gl e S35 2 P s S

el ol a8 alilesT gla0l s 3 cobs

Sy i Sl o sas (95 0 el (a3 am
53 o3kl 3550 Sl 5 Sl (F o M5 0L BB e o
Lo wosn SleS S Fp AR 2l sl b
f”&udM%ﬁblr@ﬁf})ﬁMlﬁ)ﬁT
pde 5 by o A5 5o ediSe 5 SlenS 55l eslinal
Oblis b aled A 3 (Saudly slpe (0 5l eslina
5 OB IS pme AT .l ol 05,8 (530 ol
olitel o 255l b Ll lenS 5l o b
o s slos 3l eslinal Jold Saedly sl 5| s
5 SN S et (Sl glas sy 5l sdme ealinl
Sl 5 sl baam 4 (S g G ae A

References

ool e Sl by 5 Gl (us B 5l
Gl o S 5 5 Y il o T e 4 by e
30l 3y LIS Lo b e g Szl s &S
Py day Ol 5 ()Ll Ogzmen s ol
swl 5 esle i 53 e b 305 IS ple
Sl A AL il LS e AS el sla ey
b Lpn eslinad Lo 4 3 o5 sla,s3lbls
et a1y 0Ll ot 5 S e S I esle Jls
g 534S ol Olpal a5 5B ol ahe 51 5510 e
e glacs b5 b ads ool @l wile plaSandl,
ghe RIP G slaoss S ssde el
O gl Cumgons 5 F5 0 Solow Sop O o
33 @l sl S5 ) ol daxr 5l Sl
SR b STl LS 3 0T o
SOl s e liSHILL Olge 4 &S dmes 6,03 SU s
SIS s b sl sy gl s 0S|

Sl 1 kg n oslind O bl s 5 oS andls b o)

oolatul 3590 @b

1- Gokrnen V, Senyuva HZ. 2007. Effects of some cations on the formation of acrylamide and furfurals in
glucose-asparagine model systems. European Food Research and Technology 225:815-820.

2- Tareke E, Rydberg P, Karlsson P, Eriksson S, Tdérngvist M. 2002. Analysis of acrylamide, a carcinogen

formed in heated foodstuffs. Journal of Agricultural and Food Chemistry 50:4998-5006.

European Chemicals Bureau. 2002. European Union Risk Assessment Report: Acrylamide. Office for Official
Publications of the European Communities. http:// ecb.jrc.it /DOCUM ENTS/Existing-Chemicals/RISK.
ASSESSMENT/REPORT/ acrylamidereport011.pdf (accessed 11 January 2008).

Joint FAO/WHO Expert Committee on Food Additives. 2006. Evaluation of certain food contaminants, WHO
Technical Report Series, No. 930, WHO. http:// whqlibdocint/trs’fWHO_TRS_930_eng.pdf (accessed 11 January
2008).

Ghilarducci DP,Tjeerdema RS. 1995. Fats and effects of acrolein. Reviews of Environmental Contamination
and Toxicology 144:95-146.


https://dor.isc.ac/dor/20.1001.1.27170632.1392.6.1.3.4
http://journalofbiosafety.ir/article-1-70-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-11-03 ]

[ DOR: 20.1001.1.27170632.1392.6.1.3.4 ]

""'\Y )Lé_.» cJ)‘ e)Lo..i: uv.:..;‘: 092 L;:vv.:) L;.QJ”‘ 4.l>.-.4"

6- Casella IG, Contursi M. 2004. Quantitive analysis of acrolein in heated vegetable oils by liquid chromatography
with pulsed electrochemical detection. Journal of Agricultural and Food Chemistry 52: 5816-5821.

7- Feron VI, Kruyses A, Til HP, Immel HR. 1978. Repeated exposure to acrolein vapour: subacute studies in
hamsters, rats and rabbits. Toxicology 9:47-57.

8- Felton 1S, Jagerstad M, Knize MG, Skog K, Wakabayashi K. 2000. Contents in foods, beverages and
tobacco, in Food Borne Carcinogens Heterocyclic Amines (eds M., Nagao, T, Sugimura), John Wiley & Sons,
Ltd, Chichester, England, 31-71.

9- Sugimura T, Wakabayashi K, Nakagama H, Nagao M. 2004. Heterocyclic amines: mutagens/ Carcinogens
produced during cooking of meat and fish. Cancer Science 95:290-299.

10-Gaylor DW, Kadlubar FF. 1991. Quantitative risk assessments of heterocyclic amines in cooked foods, in
Mutagens in Foods: Detection and Prevention (ed. H. Hayatsu), CRC Press, Boca Raton, FL, 229-236.

11-Lutz WK, Schlatter J. 1992. Chemical carcinogens and overnutrition in diet-related cancer. Carcinogenesis
13:2211-2216.

12-Chan AT, Tranah GJ, Giovannucci EL, Willett WC, Hunter DJ, Fuchs CS. 2005. Prospective study of N-
acetyltransferase-2 genotypes, meat intake, smoking and risk of colorectal cancer. International Journal of Cancer
115:648-652.

13-1ARC. 1995. IARC Monographs on the Evaluation of Carcinogenic Risks to Humans, Volume 63, Dry Cleaning,
Some Chlorinated Solvents and Other Industrial Chemicals, pp. 394-407.

14-National Toxicology Program (NTP). 1999. Toxicology and Carcinogenesis Studies of Furan (CAS No. 110-
00-9) in F344/N Rats and B6C3F1 Mice (Gavage Studies): NTP Technical Report No. 402, U.S. Department of
Health and Human Services, Public Health Service, National Institutes of Health, Research Triangle Park, NC.

15-Kroh LW .1994. Caramelisation in food and beverages. Food Chemistry 51:373-379.

16-Cardenas-Ruiz J., Guerra-Hernandez E, Garcia-Villanova B. 2004. Furosine is a useful indicator in pre-baked
breads. Journal of Science Food and Agriculture 84:366-370.

17-Archer MC, Bruce WR, Chan CC, Corpet DE, Medline A, Roncucci L, Stamp D, Zhang X. 1992. Aberrant
crypt foci and microadenoma as markers for colon cancer. Environmental Health Perspectives 98:195-197.

18-Surh YJ, Tannenbaum SR. 1994. Activation of the Maillard reaction product 5-hydroxymethyl furfural to
strong mutagens via allylic sulfonation and chlorination. Chemical Research in Toxicology 7:313-318.

19-Schoental R, Hard GC, Gibbard S. 1971. Histopathology of renal lipomatous tumours in rats-treated with the
natural products, pyrrolizidine alkaloids and a, f-Unsaturated aldehydes. Journal of the National Cancer Institute
47:1037-1044.

20-Nishi Y, Miyakawa Y, Kato K. 1989. Chromosome aberrations induced by pyrolysates of carbohydrates in
Chinese hamster V79 cells. Mutation Research 227:117-123.

21-Masten, S A. 2005. 1, 3-Dichloro-2-propanol [CAS No. 96-23-1], review of toxicological literature. A report
prepared for National Toxicology Program (NTP), National Institute of Environmental Health Sciences (NIEHS),
National Institutes of Health, U.S. Department of Health and Human Services. NTP/ NIEHS, North Carolina.
http://ntp.niehs.nih .gov/ ntp / htdocs/Chem_Background/ ExSumPdf / dichloropropanol .pdf (accessed 17
September 2008).

22-Robjohns S, Marshall R, Fellows M, Kowalczyk G. 2003. In vivo genotoxicity studies with 3-
monochloropropan-1, 2-diol. Mutagenesis 18:401-404.


https://dor.isc.ac/dor/20.1001.1.27170632.1392.6.1.3.4
http://journalofbiosafety.ir/article-1-70-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-11-03 ]

[ DOR: 20.1001.1.27170632.1392.6.1.3.4 ]

"g;':.nﬁm 6'}.’ &‘.1.'9 .>|‘9‘a ‘5\.& S s rj«.u Ol U‘.L:J ajh‘j"

23-Schlatter J, Baars AJ, DiNovi M, Lawrie S, Lorentzen R. 2002. 3-chlorol, 2-propanediol. In: WHO food
additives series 48. Safety evaluation of certain food additives and contaminants, prepared by the Fifty-seventh
meeting of the Joint FAO/WHO Rome, 2001. http://www.inchem.org / documents/jecfa/jecmonol v48je18.htm
(accessed November 2006).

24-Committee on Mutagenicity of Chemicals in Food, Consumer Products and the Environment (COM).
2000. Mutagenicity of 3-monochloro propane 1, 2-diol (3-MCPD), COM statement COM/001S4, October 2000.
http://www.advisorybodies. doh.gov.uk/com/mcpd2.htm (accessed November 2006).

25-Straif K, Robert B, Yann G, Béatrice S, Fatiha E G, Vincent G. 2005. Policy watch: carcinogenicity of
polycyclic aromatic hydrocarbons. The Lancet Oncology 6:931-932.

26-Mottier P, Parisod V, Turesky RI. 2000. Quantitative determination of polycyclic aromatic hydrocarbons in
barbecued meat sausages by gas chromatography coupled to mass spectrometry. Journal of Agriculture and Food
Chemistry 48:1160-1166.

27-Beutling DM. 1996. Biogene Amine in der Ernaehrung, Springer Verlag, Berlin, Heidelberg, New York.

28-Hellstrand K. 2002. Histamine in cancer immunotherapy: a preclinical background. Seminars in Oncology
29:35-40.

29-Hart PH, Grimbaldeston MA, Finlay Jones LL. 2001. Sunlight, immunosuppression and skin cancer: role of
histamine and mast cells. Clinical and Experimental Pharmacology and Physiology 28:1-8.

30-Premont, RT, Gainetdinov RR, Caron MG. 2001. Following the trace of elusive amines. Proceedings of the
National Academy of Sciences of the United States of America 98:9474-9475.

31-McCabe Sellers BJ, Staggs CG, Bogle ML. 2006. Critical review. Tyramine in foods and monoamine oxidase
inhibitor drugs: a crossroad where medicine, nutrition, pharmacy, and food industry converge. Journal of Food
Composition and Analysis 19:58-65.

32- Bartsch H, Spiegelhalder B. 1996. Environmental exposure to N-nitroso com-pounds (NN OC) and precursors:
an overview. European Journal of Cancer Prevention 1:11-17.

33-Tricker AR, Kubacki SJ. 1992. Review of the occurrence and formation of nonvolatile N-nitroso compounds in
foods. Food Additives & Contaminants 9:39-69.

34-Agency for Toxic Substances and Disease Registry. 2005. Draft Toxicological Profile for Benzene, Division of
Toxicology and Environmental Medicine, Agency for Toxic Substances, Public Health Services, US Department
of Health and Human Services, Atlanta, GA.

35-Sommers SH, Delincee H, Smith IS, Marchioni E. 2006. Toxicological safety of irradiated foods, in Food
Irradiation-Research and Technology (eds CB. Sommers, X. Fan), Blackwell Publishing, Ames, 43-61.

36-Zhu MJ, Mendonca A, Min B, Lee EJ, Nam KC, Park K, Du M, Ismail BA, Ahn DU. 2004. Effects of
electron beam irradiation and antimicrobials on the volatiles, color, and texture of ready-to-eat turkey breast roll.
Journal of Food Science 69:382-387.

37-Varner SL, Hollifield HC, Anrzejewski D. 1991. Determination of benzene in polypropylene food-packaging
materials and food-contact paraffin waxes. Journal of the Association of Official Analytical Chemists 74:367-
374.

38-Avevedo N, Davis B, Schaeberle CM. 2013. Perinatally administered bisphenol A acts as a mammary gland
carcinogen in rats. Environmental Health Perspectives 121 (9):1040-1046.


https://dor.isc.ac/dor/20.1001.1.27170632.1392.6.1.3.4
http://journalofbiosafety.ir/article-1-70-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-11-03 ]

[ DOR: 20.1001.1.27170632.1392.6.1.3.4 ]

""'\Y )Lé_.» cJ)‘ e)Lo..i: uv.:..;‘: 092 L;:vv.:) L;.QJ”‘ 4.l>.-.4"

39-Fernandez MF, Arrebola JP, Jiménez-Diaz 1, S&enz JM, Molina-Molina M, Ballesteros O,
Kortenkamp A, Olea N. 2015. Bisphenol A and other phenols in human placenta from children with
cryptorchidism or hypospadias. DOI: http://dx.doi.org/d0i:10.1016/j.reprotox.2015.11.002

40-Li Y, Burns KA, Arao Y. 2012. Differential estrogenic actions of endocrine-disrupting chemicals bisphenol A,
bisphenol AF, and zearalenone through estrogen receptor in vitro. Environmental Health Perspectives 120
(7):1029-1035.

41-Dodson RE, Nishioka M, Standley LJ. 2012. Endocrine disruptors and asthma-associated chemicals in
consumer products. Environmental Health Perspectives 120 (7):935-943.

42-Hannas BR, Lambright CS, Furr J. 2012. Genomic biomarkers of phthalate-induced male reproductive
developmental toxicity: a targeted RT-PCR array approach for defining relative potency. Toxicological Sciences
125(2):544-557.

43-Gray LE Jr, Wilson VS, Stoker T. 2006. Adverse effects of environmental antiandrogens and androgens on
reproductive development in mammals. International Journal of Andrology 29 (1):96-104.

44-International Agency for Research on Cancer. 2012. IARC monographs on the evaluation of carcinogenic risk
to humans: di(2-ethylhexyl)phthalate, vol 101. International Agency for Research on Cancer, Lyon, France.
http://monographsiarc.fr/ENG/Monographs/vol101/ mono101-006.pdf. Accessed 12 Dec 2013.

45-Integrated Risk Information System. 1997. Di (2-ethylhexyl) phthalate (DEHP) summary. United States
Environmental Protection Agency. http://www.epa.gov/iris/subst/0014.htm. Accessed 18 Nov 2013

46-Haldimann M, Alt A, Blanc A. 2013. Migration of antimony from PET trays into food simulant and food:
determination of Arrhenius parameters and comparison of predicted and measured migration data. Food
Additives & Contaminants: Part A .Chem Anal Control Expo Risk Assess 30(3):587-598.

47-Welle F, Franz R. 2011. Migration of antimony from PET bottles into beverages: determination of the activation
energy of diffusion and migration modelling compared with literature data. Food Additives & Contaminants: Part
A. Chem Anal Control Expo Risk Assess 28(1):115-126.

48-Jain RB. 2013. Effect of pregnancy on the levels of urinary metals for females aged 17-39 years old: data from
National Health and Nutrition Examination Survey 2003-2010. Journal of Toxicology and Environmental Health,
Part A 76(2):86-97.

49-Dearen J. 2013. Lead in baby food: trial begins over warnings in California. Denver Post, April 9 EWG's Skin
Deep (2013) Cosmetics Database http://www.ewg.org/skindeep/site/about.php. Accessed 10 Jun 2013

50-Moriarity RS, James MD, Harris T, Cox RD. 2014. Lead toxicity as an etiology for abdominal pain in the
emergency department. The Journal of Emergency Medicine 46:35-38.

51-Liu JT, Chen BY, Zhang JQ, Kuang F, Chen LW .2015. Lead exposure induced microgliosis and astrogliosis
in hippocampus of young mice potentially by triggering TLR4-MyD88-NFkB signaling cascades. Toxicology
Letters 239:97-107

52-Xiao hua L, Da hang Z, Shizhong C, Shiying L, Tingting Y, Bi lian X, Ke C. 2015. Autophagy plays a
protective role in cell death of osteoblasts exposure to lead chloride. Toxicology Letters 239:131-140.

53-Gokce F, Hatice A, Kalender S, Kalender Y. 2015. Subacute effects of low dose lead nitrate and mercury
chloride exposure on kidney of rats. DOI: http://dx.doi.org/doi:10.1016/j.etap.2015.12.003

54-El-Sayed M, Abdel-Ghafar S, Adly M, Abdo Salim A, Abdel-Samei WM.2015. The ameliorative effects of
DMSA and some vitamins against toxicity induced by lead in the testes of albino rats. 1l. The Journal of Basic &
Applied Zoology 71:60-65.



https://dor.isc.ac/dor/20.1001.1.27170632.1392.6.1.3.4
http://journalofbiosafety.ir/article-1-70-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-11-03 ]

[ DOR: 20.1001.1.27170632.1392.6.1.3.4 ]

"g;':.nﬁm 6'}.’ &‘.1.'9 .>|‘9‘a ‘5\.& S s rj«.u Ol U‘.L:J ajh‘j"

55-Kim J, Kang EJ, Park MN, Kim JE, Kim SC, Jeung EB, Lee GS, Hwang DY, An BS. 2015. The adverse
effect of 4-tert-octylphenol on fat metabolism in pregnant rats via regulation of lipogenic proteins. Environmental
Toxicology and Pharmacology 40:284-291.

56-Aly HA, Domenech O, Banjar ZM . 2012. Effect of nonylphenol on male reproduction: analysis of rat
epididymal biochemical markers and antioxidant defense enzymes. Toxicology and Applied Pharmacology
261(2):134-141.

57-Gao Q, Liu S, Guo F, Liu S, Yu X, Hu H, Sun X, Hao L, Zhu T. 2015. Nonylphenol affects myocardial
contractility and L-type Ca?* channel currents in a non-monotonic manner via G protein-coupled receptor 30.
Toxicology 334:122-129.

58-Puy Azurmendi E, Olivares A, Vallejo A, Ortiz Zarragoitia M, Pina, B, Zuloaga O, Cajaraville M P.
2014. Estrogenic effects of nonylphenol and octylphenol isomers in vitro by recombinant yeast assay (RYA) and
in vivo with early life stages of zebrafish. Science of the Total Environment 466-467: 1-10.

59-Asante KA, Adu-Kumi S, Nakahiro K. 2011. Human exposure to PCBs, PBDEs and HBCDs in Ghana:
Temporal variation, sources of exposure and estimation of daily intakes by infants. Environment International
37(5):921-928.

60-Berger R, Lefévre PLC R, Ernest SR, Wade MG, Ma YQ, Rawn DFK, Gaertner DW, Robaire B, Hales
BF. 2014. Exposure to an environmentally relevant mixture of brominated flame retardants affects fetal
development in Sprague-Dawley rats. Toxicology 320:56-66.

61-Hendriks,H.S., Westerink, R.H.S. 2015. Neurotoxicity and risk assessment of brominated and alternative
flame retardants. Neurotoxicology and Teratology 52:248-269.


https://dor.isc.ac/dor/20.1001.1.27170632.1392.6.1.3.4
http://journalofbiosafety.ir/article-1-70-fa.html
http://www.tcpdf.org

