Downloaded from journal.bums.ac.ir at 17:16 IRST on Saturday September 23rd 2017

Slasl (Ko (abosd Jolge b Cuogouns

Fo15 5B 4gll - SIS cpumodls T390 I LT 5575 - 590 I Surge 7S

o>

calid 1 s jiud clayiSopis b & tmun 1 b jhad 0lS 5 coliael g5 ) (Kin oliond Jalpe tdonio
odlizul oyl ade 3lhe  Jeos Sin )3 (09l g oyle) Jelge ol 51 sl aliie Ll cnons dl3 g 151y Slesd L
4 VA0 9 VY ladlo ) gpple Sl zmen £03)5 adiefy (llia ABzg e g Wado 5 Ooled Cage oS LS
98 Gl oMSggme carge a5 W3S odldll gy Jele e 4 (nlf 959 S99 Paegusle ) i
ohbwn 9 OBB3le (> 9 (S5 B (Jelse cnl b (pleowd dos jo Jlaisl 4 d2g5 b (5 Waos ©oleed
Jolge ol b mogoune (loyd & S8 gl 5 a8l il Clael (Sir lasd bolse Cogons b sl
Al asly (Sl

sl Gl ge a5 g Al Sl olsS Sl ol oximadiBy I lsjaud Clacl Jolge iuom
OEZmeR D50 (S5958 5 (SylSwge SrokinS ST Gage 355l & W3S oo (as slaailly ) dsS
cerge Ol ol D)5 o uitane o SlS1 Bgye g B S x> 4 g (35 e las] plu p Jale
JUSl ©Mas 5 puin gy )15 jlor «B9ye 5 b (S lasl ofagr  slas] > (Gl el o
Pgd e Syo &y e Cebo dix U (5ye )3 el (K Cliasl Jalge by Cungonne 33,5 0

oise 3l cledmgdy ool {opanST 5 Gmgl) Cassame ol eadalis clopmil  ogMe igley
S sile wyind )3 5 i) Slogyls et (K pole olSils & azuly (g) 13 plol hilons umgans
sl b IS 4y CaBge b Cupmgans nl Gloyd 13 (B 5 C slagualisg) a3l 5 o 3st0 il o

Pl nlply el olyon oo g Spo b g Shild il Clasl (S olewd Jolge b Cungonne 15 S st
Al o oY yloyd 50 Cunlio g o

oo Sllgw (ot Slo S foanST fomgyl tolacl (Ko oot Jelge Db Caogome 1 galS 5231
a5

(VWAD Jlw 5wl # o )leid (VW 5,93) iz p S jy pole alisls sole dlxo

VWAD/A/A i b — il glol  NVPAD/V/Y - sl o

Mgl (Siby ple olSiils (Kb 03Kl (Kb lidis) (13 (sbigel 09,5 (sbigel 09,5 Sl f Jgme o
AWYB-TFA oy 59k — Ao 5 03]

mbalalimood@hotmail.com : S5g xSl Cawy =0V =AMYVIF s ples +OVV-ADRAAVY : a5

Ol 3,581 oSy pasdbgns 09,5 Slosiilsey aoly 3o ¥

(8) Loy plol oo (mogonme 50 (gulioms 3] ol 57

(&) Loy plol i sloy (xogome 250 (g3l olud)lS '


http://journal.bums.ac.ir/article-1-97-fa.html

Downloaded from journal.bums.ac.ir at 17:16 IRST on Saturday September 23rd 2017

OLSed 9 390 (M S3g0 55>

wlasl Siz obosd Jolge b Cuogomme

Eooe jd ol cpl | g WAl gyt lioylew 0,8
(A=F) 635 gd a5 VA

(U 9 (2bosd 9 (S 3 Lole>

(V) 695 (G) (2 09,5 9> & Slacl olowd Jolgs
poos 0)gld S5 Jold G09S tNgd oo (o
Py 0y9ilgw Sl gol> V0g)S 5 0,0udslS)|
Glasl (olosd Jolos Jgane jobo 4 il 0 00855
4 iy 4 (GA-GB-GD) wdswe Ciygo 43 (G 09,5
Jolos plo 33,5 o0 GMBI (gl 5 )l cologus pgons
I (603 (segee Slael V 0g)S Jalge 9 G 5)S

i S ol Al VX Vg age colasd ol
9 Vb o 0l Clacl 5 G 5V 6g)S Clacl Jolge
gl Sigo 4 Jgeme Syl 4y Wl cads
Lo Vgd syl By g ditwd Y oo dadi b ) 0
ST Laso 45 398 Jolge (gl con b Sigo il plSin
2 (lga ) Glee mlo @llad) Juwg sl ©jgo 4 g
A oo

2 4 )0) Kl Jawgie poud dn 3 Goog)S Jelge
3 Iy (col Y+°C > YmmHg jl eSS o Jbw ,Lis
I ojs (o & il 3950 45)l0y08 5 (VL Gl a8
O:’.‘ Hoo s 3 Cowl SU,las LsJ...'> u_ewl O;)Jo
S yo caw Nlg g0 g dwoy 0 LS pe > Cao s SIS
.3%}

Sy WS e Sl il Jele 1y 5o o xS las
EP L wled anb job 4 934 0 e S VX Lele
Siv @S okiiS iy oy ol SUyks o gilo
9 lased gl daSise dacws Jols Clacl
2 s G &9} £ gows N bJ.uSLg)...w‘ Lng;i.:b
» k) ol Wade Gl Cuwg g Zohe )

poows (Jg B9y o j Colus a5l Gy 9 35105 b
bm?*W@Mm)JWT)Qb@VXos;

.

dodio

lesd Jolos iolasl (o abowd pgom dlilw
YU Sais o8 b glewd claylbl Ss s S
I oyhnsgls)l el iSesl wile § Mg s g
mpl boodd S olSy e jbhewd JI olS s
Hapkep corge iyl ol Wgde oS5 el oulsS
Collad )3 4By 5800 (gras oAbl ) GlsS il
laabl ) g8 el ulin] Caga ol S 0 3]
Dg o S5 ylsS Dlasl o0 dom )3 g (nac

2 uhlsaas Lo ol 4 0jiud 9B S oyl
@ g a5 4l 5Ll Wan Hoffman lawgs YAVY Lo
hosd Jole g (S0t gy 22 VAT Jlo o ol Sl
losd Jole VAT Jlo 3 g 2005 W5 09l
VAFY Jlo j0 .l drwg ol Colw g dd aidlo oyl
hosd Sz Jole g gloll 3 ploge olesd oSy
) 35 5l GulSSl )3 (VX) (Sl — 5

S Coogane Jli> & 598 Jolge L sl olos
390 (logw g (b VX alawd Jolge adlas plin
Ghe ez Kix )3 )b gl (ol wilawlie Lol ¢(Y) i
Jolse 5 be WY e » dhe o) ol ade
olpl OB3)y ade p gome op i > Clacl olend
Sy Vee olasd cild poilea b alos cpl Lo 4y 0,8 solasil
Sloealojl 3iab pgana 4 ()l 5 s Pl S,
(W e dses g9y poodd pbol wlidew
Jolos 3l oolaiwl ¢ B abanis odxe lgiore g 5|l gy
(FX) 3,85 el 1) (Jo3) 3jbuose yodsw 5 ol (aloonds
5 ol 4 dloas 53 293 bl 3lye ) 3 o 5 o
() 355 okl )yl ol pliond Jolgs o

POy dde pr (unygp o 93 53 e blE ple
s cuiy @ e VA0 9 VY el o ol
a8 48 ool )yl (pleend Jolo | 9555 9 gi5egusle
Foo S N0 poene 425 BB+ dawi des g0 oyl b


http://journal.bums.ac.ir/article-1-97-fa.html

Downloaded from journal.bums.ac.ir at 17:16 IRST on Saturday September 23rd 2017

(1FAD Jlo 5wl ¥ ol 1V 5)59)

»)uéuﬂ.'o,lsb&u‘ubuolsdm

Fry mpl jin Olacl olerdelge b Coagame
5655 35 45 8 (ulyl 90 S50 el g5
Jos o 3 gt s Jid oI55 e
Jrd os5e st 5 e 35 R 3 Caagens
g5 bl A3l axsly el lagye (JISsT) (nnbys
Cdl oS JraSow o> G w3l S5
428> 0-Y jl e oS Nad o gld dm celo 90 wiles
oiSly plojose &S pl X SO Dad e By
=VY) ol Sglate 5yl eS wul b audgilS,l S 5
0f

ClS 5 b Cuogomel (U plosdan Sl Y
55 sl Syl 058 w3l a5 Jlae b 10,audglS)
S 4 S by B9y )3 9 Ll @eaS Lapline )
ol S e byl M!Sl - Mae gla.d
2 ol glesd Jolo b o5 ilojl bl g0
S 3585 Sl el oyl Jolol Cogane o5 50k
015 9SS0 9 Shgwe (wimen 9 hge oS8k dlae
(15) ol

GBlaws I Ll el loge b Cosgons
A ol Jelse )3 S Sl 9 CK o5l cllad
o g5 5 50 (igigrmd 9 Cmeaon g plej
5 bl cMac 4 cuwl b plg apw puwly 9 AST
OA) sl 0 ol Slgplio g

-

(O

-

)..L:., olac! prs G o5)§ uL.S); o dw |
ap)S slgp > &S Ll ohugr logw g cp)le (el

Jolss ol @ g (pom 2y siilogo bamo > it b

(V0] 225 o0 b b g pglde
Ailo Gy bl > g 00 doud (o) o Cuownd )0 doxis
Bl 3 S n S i oSl 5 o JssS 5 o)
5w 3ol Ll sl ©p s SUjls
5 o ol b poled e g el iy I glo M
J5 Ayl oSy A cus S Cuen b bS5

Slae! (Sor Jolge &5 59155 bl 1 5
S S iyl 3

S e ylee 1y Syl 568wl it G5 pgans
213 3929 b )3 el (g8 w3l £ 9 9

S 508 b JslS ) de2se el GilsS sl )
ol g 2 (g5 Sl oS Jatl b (Soap dal,
g8 oo (Bly Syl (g

Sy b o Sl Gdes bl 0deS by
2 9 31yl g8 il 41 Cond 2y s g 208
@ Jd> red 4 Db o0 (655 o)l o slowdly b pyws
D9 o Al lawdly jlyl oS ol

oy S )| SLS 5 g il WsS wmpl om GiST
Dpdie Coge pj Al ye dw b

g w3l o pheudSy uSheS S gl dls e
Slas! olas Jole

iyl g (gl yaud (sl iSlg £, 1pgd dl> yo
NSRS
3 oaileBly dl S jhndgio dl> ol )3 ipgu dl> o
01LiS g (w1 gd e S ml b (LS sletiSTy
d9ga (o Aol Sl (y9Myind 1y Clacl Jolge

1 Yoo g Cal il 3sS il aupl Jleb ol o


http://journal.bums.ac.ir/article-1-97-fa.html

Downloaded from journal.bums.ac.ir at 17:16 IRST on Saturday September 23rd 2017

OLSed 9 390 (M S3g0 55>

wlasl Siz obosd Jolge b Cuogomme

cble I gL cble p Clasl olewd Jolgs
Sk Gl pylge My (sloos S L s e Sojolsn b
Bl G U L g rizren ool 2 0
) JoSS eSieS 5 ol

s SIS ol g ooyl plogw (alowd Jelge
S 2 VX Jele bl Sl Se U o)
2l s ST 51 gy (sl JUS

aS Sy oo 4ol 4 g0 Maled g ldllas wlwl p
SoSpdeS Gygo & 0allS 93 b Clacl olewd Jolge
s (§9) g 4L WS (03 oo (555 0 lias] e
I g g o Sl SISl (550l
BV o ST 048 0 Syo e o] U3)lse g Cungonna
Iy GABA qudglio 9l 9 logw o5 3l dg39 Jos
Olegwr (2lowd Jole b oad plonil adlllae Jg A5 oo g
Orizen S a3 anl 1) gadge (ol Sd 59y 2 5l g
el gple g opl b gy el & ead asuie
5 3950 50 Slaudglo (el Sl i ) Sy
g M Jidl s 59y p B9 Jolos i
(TV=Y+) S oo 3l 5yl (60508

Slasl gbowd Jolgs SO 9w 9

& 5 pedglie (o Bs )90 )3 3k Gl
b lawlio oo Lol il o Cawd ) 0,2u8555 )] pooue
roo3lg sl Yz sl (514&B VO BV So5gdan o das
(VA) Sl 028 0300931 g0 53 (logus

Ol i WuE 2iles 9 Wl Ol als
Slow
Slasl plesd Jolgs odae b Lol (S3lgily <l 51
Glasl (ulsw) sbabl 3Sbe p Wb cle 4
NP I TS A1 RO o St
) Swge sk S ol & 390 Jlosl G508

pole 9 oy LB jg0 & &S (Syee y> (598 Jelse
Gk j g andl (Sogll el w6y 5 Wl oy p
Gl g e Gy atll Wad e Olr Cuvy
0+ sl e Btz

9y p odd pbol ey p g Sldlae wlul
Sl 33 G agsS Jeloe it 00iiS g «blyes
3l pylee S ol (S

il Cwg Bkl e VX oledd el
Shiz b e ol gl gblie )3 cplply 9580
a8 (llas (g9, g odd pll Cladllas yolwl p 3)ls
5 Olog )l 0ol G5 (s Slaasel Jalgs (Saias
(1) 13k VX

g oo > Curoms sl &S Cliac] Jolos I (g y00lde
Wl 0aB0d )5l ¥ Jodo 53 aoMs yob &

clac! Jolge s o) g 3l Coow =) Joua

VX | plogw | cjlw | ol | wdaely | sl |l
YA e | mgkg | LDsy

v- Slicwl | mg/m® | LDs,

A Sw9 ng/kg | LCL,
A Yy e | mgkg | LDL,

v Voo | Bliswl | mg/m® | LDL,

Vo Y VY AT pg/kg | TDL,
¥ Shy | ngkg | TDL,
\Al s> 25 | ngkg | TDL,

590 JBlas y> eniis” clale :-LCL,

cdale J.B].\> 2 o8iuiS j9) ZLDL()

(olod jldm ddBy s logw bols jes das &5 g5k
VX ol jos dos 5 (wlod jl dm Cel iy 2905 oyl
0,05 )] LS 5 (V) Al o wlod | dm celis ¥0 U
 Se5lsS s 455 cslaslsiel plo b bl €8
Bgd 553 Slgys el algi go 9 )


http://journal.bums.ac.ir/article-1-97-fa.html

Downloaded from journal.bums.ac.ir at 17:16 IRST on Saturday September 23rd 2017

(1FAD Jlo 5wl ¥ ol 1V 5)59)

»).uu&u).{'o,lsb&u‘ubuols‘dm

ool Sglite g il lojose Jg (V) conl sy
039l (g 50,05 JLid 4 Yooro (slodgy g (slodne win
235 0 Sygo o wad g

O il g olawd Jalge 399 ol 4 jlaidl & (938
SSILIP

P2 ol rgliil Gk I Jelse 3959 )
OSeo ki 0,5 18 S clale L allby whks (5,me
S5 oeled I adBy W CBIS ) e g Wgd o0
i (gybre Sl bl ol GYMB] (Sod po
P 30,5 o o)le i UM L Sy g SBss
e 2 535 SVl 5 i oy s ol |
25 )5 Slasl plend Jolgs I (b jlde b ulos
dx 4d8 Y-V g Wb ialS gy )ldsr aw 1)
23,5 (oo (gudlS 4iBy g (Jae L Elb (pue o sl

clacl Jolgs pho (Sl (AL 5 oM Y Jgsa

oS oU S gas AL LAl o WM

Dae -l Oy Sl = 3,8 5,

Jab alule ials —l5 il

) Kuge
s osS 5

L siign (woS9e
Sl

Sl

‘A».:JQ ‘A.SAJ)A
ORgp ES )
W)y oy

B caslie

i )0 — S po (ydid K — el
i 3 JI3 ot (55
5 5 1039 gl ~lyit g5
Rl B plps als - oS
O s

)5395 osde
SISl eMuae

3 5 i S 5 oL
. e ol S el

S o lasl

—EET e P 275
LS — (S =55 el — el

S o — (ot SYMB] =il

L cungoun jl 80 laailis 9 @Me A3l o (39S
ol G ol S Clasl plend Jelgs
oo Sl oses g (WS (u)lwge slaod,S
dloo B g (635 50 Slacl s

Jolos bawg (o)lSuge slross S Sy~
U o 2)d uuiis Sodjpo (S5 el Clae! slosi
(Wisgy & oy g Sl gye @l Gl e
il Erd Gl go2) POl by g duaslyu]
oilS ugn hdl lisl WSS gl Sl
Py e B lps ARl g (95 Lt

winds ol lae] Lo Jlge oS il 0o
9 OpYsSawls (Sae (SBS g 30 ((Sig8ly
(Swge SrosinS S8 SW g Al o gt
o b Ll dacSad po b SLiS b LiSeS pydias
dlyen 4dS 3g8 28 S5y pas ol Gl
W

Clasl gl p lacl olesd Jdse 186 ¢
Sy s RS (Gph S Gjge 4 e
(O O 9 S e @S w0 L8 Jials
YA A ) 3950l ks SYMS] g Ladl Goslous
(Y

Ciliseo slgalsl > sl olse o 5 odas

Gl 00 4B Y i > 4

olod ofy elul » (Sl (w5
olicl G, jl Clasl olewd Jolse b Cungouns
Sy 8l o BB Gl oy 5L g e gy b wled
delos Lo b mle JSUI L pules (oyme ) &5 (03]
U oS Jlde cdbpd 5l w S 0 )l Clasl slawd
Cungouna 520 (1 & Jole 9y oly (ol o Lawgio
98 Jolge 2bj Jlade [uled (o2 55 2,8 dosliy (09 o0
Ly oo ) Lyl Cumganae 5 oo Sl 2,5 518


http://journal.bums.ac.ir/article-1-97-fa.html

Downloaded from journal.bums.ac.ir at 17:16 IRST on Saturday September 23rd 2017

OLSed 9 390 (M S3g0 55>

wlasl Siz obosd Jolge b Cuogomme

olyon 13 ()b b 5 sl By il 0 @y Lyt
cble b g o8 Hlbe 4 ST Clacl olend Jelge ol
P Esas ] S5 S by wled pdn b ol

) 55 s sloxy] i

Oloyd 0395 Job Sled umy

3 0,0mbglS )] pgow iU BU i Y
ol SIPU b (BB Cuddge 5 (655 o (ovas s
b Casgome loyd 0)9d Job sdes oMo I S
(YYY) bl o 598 OluS
e S e wli by acme b (65,0 @b TS
D (S 08d 3y gl e 5 o Jole 93 4
o Bl sl 9 e o3l (58T SERE) (oS g
()

o399 Job e 1 Sy (Bgye —old 2 D]
&S oS (g9, podd plul dalllas G 3 el yloyd
9 Olege ()il pgow 0A0IS' 593 45 yme 3 )b V=0
428> X 3l Ly g db) il alad ivg a8)S 1,8 VX
(YEXD) 005 sdalin o5 (93,5 abys

2oy SluS 5 9 Ve mE/KE Jlade 4 gyl b oyloys
s Y 3l s oy e Yo mg/kg HLO7 4 HI6
g bS5 jlid B Cllys cuiSy el cs pu
Slham Glilgs > e Jolos 30,55 ad owdld 3 Slos
iy sy 6,3 g 6,8 (ol cacly aids Y-
ool 3 oglite Sl g Md g e (oS e
N gy G —gided Soly g 003 dbol L8 ST-T
(VF AYATAR cA) .b.))f ol lie

~ b g yd Jols (81)5923,)89 S0l s
L Cangoune > B 3800 Sl s 5 (il

9 0 @ kBl (e Wle s8Il ple
el 5 (SB58 (i ()lme Slxd LSl ggile
Ol 9 (Sdi Cudlye aoplix 035 dbml unl (Ses
A) 3,5 nlgs Cigb csles ol dm e 5 plsl (598
Yoy aya

o g D) Cwg Gk 5l Jelse 39,9 Y
g o led Joee olul py Clasl olewd Jele g
VX Slows Jole a0k @ fcwl cglate &yl y> as
Ayt L Sl Congy & S ©y90 Cangy 1 b
YA @A Gl ol s Gl L g d9d 0 ol yim pu
JSE L led (YA) bboo Gl il ol Kl @)
ol 1353 30 (6508 Cuonl | Clasl Sis bS5 mlbo
4l > Bgpe OMae Jb &b g ol (aige Il
Dg o dbul 034

b Jugsl S5 4 Ol (opme 0 2% aslix
—lodre S5y Gygo 4 Sl 08 18 S5 il ylad
2L el g (0SS gbd)d il g slody,
53 (K 0jiud g] pgans 3bj Hlade b (peled 295 oo
Hae b s (olbgn gaw ials el oniits jo>
B 1e ok 185 il 45 ) peadgs gub o g3 diy 5
4 ol 29 5 lesd oS L ol &5 Y
) dgde s SLSL sk 4 Silew Clacl
(e

e ¢ Slasl poow i
Sypo & &S Olacl olewd Jolge b wles JLi> &
S Sygo & b g iy bause 3 550 b (6wl
dwabu.p 49).b9.) &9} )1 uls‘—‘ &S g)“’)?“’ Wlodds O% .))19
2B g e yeb 4 el (S g a8l o S
b‘).o.b u;L..» JMol 9 u_io).x’ OL&bl (i D) L olﬁ.ca
Sl oS ded e bl W )b uiese JWd 4 40
9 88w dap Cawl See gl Sedpe aidlsS


http://journal.bums.ac.ir/article-1-97-fa.html

Downloaded from journal.bums.ac.ir at 17:16 IRST on Saturday September 23rd 2017

(1FAD Jlo 5wl ¥ ol 1V 5)59)

»)uéuﬂ.'o,lsb&u‘ubuolsdm

M o)l (At o ((Fopudl (S asle )35
Cuol 00 (o)l Clacl Joloe b wles Jlis 4 calasdls
ol b &S Yo S o plS el 98Il @y (VA)
OO Cungons I g olo 033k B 35y 0 pgone iy

() canl s

, a0 g s 9 (65 T )

Joloe b o3yl Tyads adlaie 5 53 &S Sye0
3 o iS5 ool gblas blwg 3l Jg 38 )18 Clacl
Jolse sVl ke b iy Jy 255000 o b i
oslil (23,5 cllis Lilug 5l 5 Al 4l oled Cleasl
D)8 o Caavgaums jl S>> ddBa Yol Ly S

P Vg paeme LAd U lawgie job 4 &5 60l,8l
& diws o S sleileyd g sl eSS Cdly &g
Lz U gy da Gde il lepd gy 9 Cungenne g9
ilo oo 043 dtan

SYsb Ode 4l S g Sl ey alix
S i S S5 5 295 (550 gld e

Taas adlate 5 4 (o3l ¢ plad HMos b
Jsel 5 bliss (ol 5 Sl 1 Jle & 5 48,5 15 ol
oS Lol sgae Jloxn il 03,55 edlil cpagyl &5
S ol Se il dalgs g STt 5 e
3l o0 ol aAlolaMly Sy clacy 8 (clyiloys

Sl 04
Cuogome ) (plosd Jolge b Loles dislw jI T
9wl (58 Cusgemn ddgl (asid 0 guogy
JBal sbml )3 (o j93 9 e & Jole 39)5 oly rioren
P8 ol VL clale b oo o )b s b

e Gan loj g 2980 2)le S Cungoune 0 i

AR

&S oaly8l 0 Jo A sdalie Gllges > logw 5 (e
slad)le USan WS 15 595 Jelse (oyme
(Y0) Cunl onis yo)l58

b Sbp

lond > dind Jold ol balis 5 @M
Lol Cangoue 51 g jgy ¥V Sl @M sl
90 5 (Jg odd oanlin oyiud 5 Sl pgew
b b 4§58 as)le lasl Jelse b Cuegons
(YY) ol 05 byl5S

P SydsS cllad Gialjal a8 o)l a5y Jleisl ()l
Cuogome b bl dlae 4 cuae Jlasl oo
W8l ALl A Sl pydin (Showe Sml 9 0)audsilS)|

Jole b &5 Sllas g9y p (wlidcdl adlas
sl pydiw didg oAb pgenne ()l 5 Gl ¢logus
04u5)SD pydine &S D ooyl ol ol (] oud sanliie
A3 &y s olacl Jolse plu b Cusgouns > Cul Sae
()

S5 Sbgsg
Somas pond ool b 6t Sl
3l glagygust o iy o Casl (S pue (Slgigus]
w3l 4By 9 o dlon] Cungauma g9y 5|y jgy V-V
as)le ol jon Josws ) NTE o jlial Jlg)s
o)) mpl 4By pla 60 Gl Jy sibe
P el ol 3 ad) & bgye il 5 S e S
o o)lo (DFP) wlawdg)oils gy gjl (69 b Cuogone
@7 SBagoms > 5336 Sy o ol bl
sdalie Hluil 5 (Bl Cusgeune 5 wlac! Jolse don
Hom ole cdn pua Slgye (b 2j90 So Lol o
oy B (M) sl 0n3)5 G5l ol Cusgous

* Ornithine Decarboxylase


http://journal.bums.ac.ir/article-1-97-fa.html

Downloaded from journal.bums.ac.ir at 17:16 IRST on Saturday September 23rd 2017

OLSed 9 390 (M S3g0 55>

wlasl Siz obosd Jolge b Cuogomme

g plod! Ellman asle

b Coogans (38 (sl codleb Z0e I it lae
ool dame bl S o ol ) el eSS
Mz b oSy ol saome sl Ygomo 3yl (K o]
5l S ol & Jyge 5 bl o Jsbo 4 aiin
(3058 ladssls ) 29290) (i il odgS el
b Sgys @dle 51 (A) 248 o Jools 4w Ly
b oo 3W0y90 NTE (¢ ,503l0] caisl als 959

Joloe (63505l : was Jole 0905 asuie -V
Reme Syguinogn 35k I Jele s 9 Clias] (olewd
2ROl e Gladyy o eiilon 68 lapd 4
sldiged  Clacl slewd Jolos (¢ pSojlul adl il
oazds slp )l g s 3 Jelse nl xSolul Jy

o 9 ) S 5 e g, Sojlul iyl _als
0,0l g ployd ;3 p3Y g Jgeme (o9, SO (Jg cunl (5y900
A 0l o950 S ol She clale b o jlew ()8
9wy eS| GluS 5 ple (6ySojlul iy ¥ mg/L
D9 03 Aoyl g Ml o Jgeme Hlow (35 o)D)

2lowgn 9 (b Slemw) y
b Cumgome (b 5> culg sl g 5k g dpel YIS
wop 9 3wl pls Clasl gles lS s
9 pyw Sy Sl (gySojlul 5 Sbyd s slal
s CK ‘)’Mtn] s als 5 08 (o0 Shes d%ujj plal
poow b Cusgoms O oz il p3Y Cwl Koo LDH
ool @l g5 W8 Rl g mrly (Il 0jausgl)

Al so (53900 30 maselly 9 A8 (555010l

Aib oo (2 leply plo I i o slicil 3,k
GlaSy b Cusgome )0 pho (paddd ol S
2 390 il oS il (6,803l ilacl LI
uavuie |y Cusgoums ©ud &S Cwl o)8 sla JodS
el 5s5) ol 55 i 5ol 2l 545 o
31 o) Camwlus Jg Cunl 0aiS SeS a2l
Jdod g 430 g hawyp Mejls (alad als
ladiges ;3 pgans oxlodl (59) p (oolidpow (sleoisloj]
Wb megome (055) Sjdon sladises 5 (Jare

(YY)

ShI> (gl jguingn wle (6,505 (slody, 5l ekl L
a5 4 g il A les (6)50 b 4 rome 29!
Ol 3 G858 ©ygo 3 0dd )53 sl jguiungn )5
Ov9y ol Sl b e o il F°C
e Clasl olewd Jolge ¥ pmol | S cloalale
by 9 g pSeilul LB b yguiwgy opl lawg dddy Y
(FY) ol

0325l )| pgows b Congoume (pun (sl sl by,
Onbe g I o3U dlge o e pliefl exlatnl (S
Sodisged 9y 2 pli 2 Sawygy dles &S cul
¥-¥ onbe cbale g ad plodl Lk 5 o ke SoSolsn
(F0) 55 055 0 s S5

(ol S oD 9 4 1285 b g 2
Olee ool yig 3yl oS clag 3l (g S o3l -
Moyhud Jalge b Congomno I dny &S jlizl (pdeS” s
oy 2 e G (8 0 ol e s pu oI
Szl S ol (5031l o o> 45 395 (4,501l
Puoladl sl (oS byse 5l &5 508 slaJelS
B3> (S yiogid g Sl gy S ekl b b s ol

VY


http://journal.bums.ac.ir/article-1-97-fa.html

Downloaded from journal.bums.ac.ir at 17:16 IRST on Saturday September 23rd 2017

(1FAD Jlo 5wl ¥ ol 1V 5)59)

»).uu&u)i'o,lsb&ubuols‘dm

Al o el s et | a8 o (55T 55)) g 0,1

O eiag ] sglate 4 adgl gyl e el
g 5o s 325 09)5 A &) 3 pgeune (J)low:

(<Y mg) Cads Conogoms -

(V=) mg) bauwgio Coogone -

(>)+ mg) 3,05 Coogouns -

o &S bl ohg lodd pyase My a5 (o]l
OESR ) (Gl e FeST Wejls g (oedS S
b Cuogoune )3 (mliny pydins 4251 209 (6t ICU
B 290 2 g P ohd yieS 0,dgll pgan
2 2l LA el el pl B3 00 &)yt ol ogounne
SWSL aidy 5 SYMS! 1B wsl ohyg cadlye cow ICU
D95 65 gl (kS OMae ol e 4y i

0 yaud 175l Ponu b yrogomn &5y e
losd Jolos b Cungonne Sl (B Sy Lol e
03 £ gomno Lgl.mu»yo <$9) 2 AW Pl}ul aalllao J..«.ol.au.o
(FVAT) 35800 S 39 30 095 po il (393 Jolge

2253 bl ) Cungomms Ll gipalib —£ Jgsor
el g Cllad
ol 351 800 | i gigt o Pl oy
Sl oS Sl s
d--9. fo0- Cauad
[P Yo—¥. Lwgis
Ve il S Ve il S KYRW

o o 90

Sl ol canl (oo ppw Dol 5 5L (b))
Sleinlol ¢ 53 slaas T )3 1,38 M) S au b ) sls
JW 5> sl (See 1l )3 uign b g jetmsS) S
SuwgSd 95 oaalie olewd (wae Jolge b Cungouns
GAd e ) Cawl (See o JolS gigle G 1> 030
Al 018 SaS Caogouno

(STOL Slews g gl

SIS Sy i i3S,
(MRI) ol )] pl Sl (5 <8 5o sl o315 i
5 Sl Ot ()90 pasidio sl plin Sl 9
plosl Clasl Lelse b Coogone JH 13 (5)l5e (o)
D9 s

S G DIk (SN 5O
bl p Clacl Slend Jelge b Cuogoune a2
Mo g lajlial s cld (Gl Sla
Ol Trd & 45 235 0o i ()5 039 5] e omg ]

w350

b el o WM ol il ey -
busgio ccinds 09,5 du 4 0)udgilS )] poous b Cungouns
(¥ J952) 3950 mamdll 005

Sl oS mil oo ol Caogone b -
e bl Clacl plerd SlaS 5 L pgonne ilow:
Bgbico il 09)5 dw & SlsledsS iyl colld
(FJga2)

&S 85 il odeS dpwigr clld ao s yials

U SLALE g N bl Slas! (o Jolge I (ol Cangomms Cund (gainaib Y Joa

W

b gLaills 5 @iMe

i Dl 5 458 g 3 e a5 s 53 JISBI 3132 G5 ey S8l 035 e
bogis (95 old (0S8 3, (S oMl (ke (SBS (095 L8 Ll s I S a5 il Sode (55

s Jloel do gy (S8 ¢l S s
o slesl b < S91) pal (S (gl ey

WY


http://journal.bums.ac.ir/article-1-97-fa.html

Downloaded from journal.bums.ac.ir at 17:16 IRST on Saturday September 23rd 2017

OLSed 9 390 (M S3g0 55>

wlasl Siz obosd Jolge b Cuogomme

0L pyous 1l Syl B g i bl b allie
OY) sk o3Lel

o &

Olislags (LS 5 oS3l (Sagl ) gpS el (ol
p3Y coliw)lon 3 (megemme (3905 Syt g pliel pln
5 585 9> b phlew e (Sl @) ilais ) el
» Glasl Joloe (slwg Gda 56235 plosl ol Jasges
beds & (Sige D9 ©uSolr QU 5 (regomse
Slodio 5 wuie SIS 25 5 S ole (gl il ol 039l
pd ool gt ol Jlog b g o b b o(san
7D CoplS g wille a)lS Slge alowy a1 b 039 Cungy
g 031> st (5> g Blgl o g (S 015 03bo)
Sliglo b bl Cavgy 098 (e 5> odigd lge S
G995 03l Slule Cawgy Jg 39 dnd Ol g oL
Cavgy ) Clasl olbesd poow jidn i el Slule
D9 50

sl dgrg (clodingd odle diS zubd &S Jyge 40
oMb G el (i s 4 Jgene ol 1 ool
295 5 el 29 e o] Sl il g Slasl (Six ol
doge da3U 55 o 0 liond Grzpen 5 &Y
b ooh olki BB 5 Juopj ol AU bl
() g 215 S5

5 Sxfey sgbie 4 cawasl Ol
Olac! albewd Jolge Jilio 55 cdibloe
ol aidlw OluS 5 S odd plodl Cldllas yulul p
Jlie p Blis g8 Slg e olasl Jelge ade
Bl py & ygb 4 Bl anil 0y glE ) poou
clle (5yme )3 & alagbge Syl golS Sl (s
Wdg 485 )3 00l pgew 0ALIS 3 plp N
5o ans el 5dsS by Ciomed D905 53S9l

P2 ool 5 olgw b Casgane 3 (Shigresd)S
b bge Spe e Cunl (ySon a5 0 SIS 55 Lo shge
(Y0) 18 a4 |

YL 590 b Cusgomms 50 SLIL CMes sl San
bogyw gloyd 3529 b VX Jale by oyl 5 ploge
Copo  opzen U0 &y waSoldlm g omg)]
o ol g Gloy 5eS] Sl @ Mes (yab Y5k
(V) b Jul3dl Spe 9 Sll 9 9258 (o)l

Sloyd

S 3l odlaiwl olowd cles o0 pKin 4 pladl sl
P U cunl (0,8 blas filwg 5l cilos 09,5 L S0l
L3l el K05 Elie & gt pgonma 039)] Laea b ol
UiSwd 5 (Al Swlbe &) Jed g ils gl
o3l i g Casgy Gy ) ogll it dilaie 4 (i3
(FY Y) Souis

593 )b 039l ddlate Jl Wb yinpw 4> 3 (pegeune
3 Pl (Sl ) s oy Jlge & 039 oo 5
S 3 |y o o3litsl _pliassd Jole b caslio ymjol,

J525 Ul el ilosd Jebe ady) ail
5 mSotel mopl ol Ul ol el (Slogi)
Bl pyeme lyd 5 hone ohlen slp sl plslo
5 s po3) g 93 33l el g 2l o3l Ll ol
W0)8 Lol iy — 5l

95l GF 4B Kz il an & )l deg BB 4SS
SYMB] s 58 cwl Sew dayidgp (olal cle &
33,5 wol )3 b s blug g (e cnlpli 2298 (i
sk & o cleply Cld g 258 5k 2les skl
o9l 2y J) S iram 935 (oS ) 4o, S
blog gl gedlyd jhas 5l 6pSele jslaie 4

\\i


http://journal.bums.ac.ir/article-1-97-fa.html

Downloaded from journal.bums.ac.ir at 17:16 IRST on Saturday September 23rd 2017

(1FAD Jlo 5wl ¥ ol 1V 5)59)

»)uéuﬂ.'o,lsb&u‘ubuolsdm

Laile 055 598 LS 5 5l edlatwl b cidgy axd )3 41,8
L85l Cogo p b OS5 Jee sl
Jolgs 0n2iS G I paly e (Byme > (6558
OdsS el GLlyS LS 5 jpas 3 olasl olesd
il sl J5S5e b 351555 (plions (S ol
oAb S5 S8 4 don ) Nigd Sy il g
jo8 sadsdlS )3 29290 il g w3l ygmeMisl S

XA VAR S PPN )

b oiulad b glype 4 Ly oS
4y 481y 5,5 3lis 1l oo olge oy 21135 LuaS
2 ST g ol sl S oy Il plo olpen
ol 399y 5 4 b plend Jole (ajew 9 ooy
ol lop> (gl b g (eSS glopy > LS
D gud 03

St ol Sl s Y clojed 3 paStusgzed

22,5 ol cwl Clac] Jolos ade 4 dadls b
WS e S Sire Ml Algied reSslgnda
Js @l 680 lasl gl Sl LS (pen 4,

516

i bl 0llyS Ol 5l & ol ey JB 4
et ) U oS 93 Sl 3y90 ae Jlge | ol
) iy 2,8 5 izl 3,90 bl gy ol
el 0gs odliwl plhews Jolge b ol jl am o
oadplonl Slallbe (olul 295 00 o Jlo (15 g
9 Coge & peSeiwlinl 135 polae Cllg (555
Flio )0 (peStngid & Cuns ginp b @l
(5+) 3l sl liasd olge

B 230k b basgs T

Jolos 5l (B Camgonne Glopd oy by el

VO

Olgie 4 In-vitro 4 In-vivo clisle! ;o sl slewdl
slgbse » 2ph g (SMdon) ol pSin
bosd Jolos Blie 3 oS pSdy B (2lyme
(AY) 2,8 sl Glacl]

@ HI g oS8T oS35 0,8 adlsl b asldl o jladss
P wpl il cosi el g el dsS p e
O) sad oh l clacl olend Jolse a9y
S8 > Syl g (oS Sy oy ) odlatel b cionen
5 Al Silin Ojgo @ 358 lsS Jsiel lge cale
Jolos (oyme j0 &S (o8l Loy jd g oMb 0usd
(QF) 5,5 oo )8 odlaiwl Dyge Wy o )3 0 y2mbglS )
L cege Joho (13)5 €S0 (5ygld b by 5l ealiul
9 35 B oS aw gy 0udglE)l poeus
(B0) 355 3g)du

el WS L lagmbign ) Gemlige Sl
mas Jole (20,0 g atnl jg)he Coge (G117H)
Gk S il S wimen (0F) 45 VG
sob & g odd Juate (gl diej Sy 4 (VoS
w5 Sjden polaw J abjSagl cel S5
P S o g ke o by plo ] g
s a9l (Sgl 6ol g olewd o> Jlie
Flao jo 1) collas yue o181 Glgs o 35 Syl (DADY)
S cdiblre Glas] (Kin plasd OMes

oS oss a3lo RSD. pb 4y Ssmws) & ol 0,5V
o 15 5 ol Jolge (slacisS 51 oim b JU b &
oloj ol g 4 bgisly cpl s e plis STy
(%) sl Loy 0, ilS )| pgans ylis g olisl

&S o s cllas (g5 p odd plxl Gldlas
il (s Jetal (SlebS) ppcaiS e (sloosisS oo
Bl el peStugid 5 oeSidpt
S b 4 Debe mlSeadll 5 omapl Sl
Ologw S5 5k lde yoyme ) &5 lolejl 3590 Cllge>


http://journal.bums.ac.ir/article-1-97-fa.html

Downloaded from journal.bums.ac.ir at 17:16 IRST on Saturday September 23rd 2017

OLSed 9 390 (M S3g0 55>

wlasl Siz obosd Jolge b Cuogomme

e o T mek mgie — il

D otz o o oijles LB, 5 5,10 S35 sl
ol 05 51,

o] 350 028 Jld lgis @ wuanST SlS 5 s S
osls ol il Sl Sy 4 o e il (sS
ey D938l plyie 4 Wlgel Sl y ol & cud
1 ] 59250 Ml (bl 5 2581 e i
(F0) cwnl uae Jolge
Sopsb & b bl ol Sl & g b Clas)
SFo SV §53 )3 ohgr (3555 95 ) S 935!
3 (5yiaS Cucons HIO )by poluS'gulyy 9 HIO ) s
Lls I pan » g cwl 8 M ol )b Ll
(V) 28l 9290 e
9] oot s S sadlyy 39000 ) 9 5 loge
Ologe (s 93 (hlie )3 oanScdadloe (i pbjld
(SA) 385 labls 51 b bl ) Jg Cd
Slosw Jole ade  paSolasym ¢ HI6 HLO7T
(P2) 292 S5

3 (WU Camgomme (sloyd )3 Jgore (SeawS1-0 Josa

Clas! obows Jolgs
ok jlw 38,5 | g,lo5 pb S35 @b S| £
5Ll phoisym RSN PR 2 9o
5 el Ol S (¢1-T2-Y)
il 3 P25 ) clilgn Jre mluSsudl)l
Ll 2 Slgdlgw (lie moluSgadlily
JWl-Sye | o pl- oS 9o (55 SRR
0P 9uS § S 9 (9]
HI6
HIO7
HGGI12

5 S| DS g omopl 5l edlinel Clasl oo
(odls OIMB] 6 pSit jslaie 4 ofag ety
T & OS] V) Mlie me g Sy g Lslyl
i pie Slasl obesd Jelge mre slapniol

b Cogane o 25k clyie & gl ioms sl )
20 pasuie Jloyd 593 gyl pl il 0,0m8gil5 )] poews
b Byl ol 5 5SS olsl g2 (gl ke
(FY) sgdie s B lps Slus g oty Cusglie
ok 45" 05l 0 ¥ ME 365 claJowel 1> gyl lade
Scuegome lp Hlde pl 2350 315 Sileg]

39583 B+ CC olyad 4 (gl 1L Gloyd g9, (ol
aobl Jos ol 5 93,5 (sjstll sys S ©ope 4 70
alpl g bl asls eMe doSzd Hlow U LS
glooyS 3 Sles b 3olge i) ()Sge (uisST
I3 655 o Slas! gl Sl (S g (5)Sse
(W) 23,5 Bk (oliond belgs b Cogone

oa5 ad Vb gledile ) oyl JS s
Veomg ola Josel Syg0 a4 lodl 0 4 (gy0b 4t
P Ve=Veemg cdale b Y?‘W’ 5 Cul 39350 VemL
R Gy sl Cax L0 oSy sl
&ly oolital 3)90 0,0dgil5)) o b 108 slacuageus
D9 50

4 omorl Bl 3] 05eS led (egens
Ol 9L pgene ST oRg 3,5 (52,55 (shyg Dygeo
gl Ohld) Jugil &igo @ ougyl cul g o)b
N8 & asly dgd JSI b g sliaiel b I (S5 (6l
Sliiinl 15,5 polee wkd plogl Glllas olul 5 39,
5 4y 2 oo Sl cel Juggl Cige 4 gy
(FY) 29500 Seatanms o>

Py odes CluS 5 eS| ipuns] OlaS 5 =Y
Pgd o ol 09,5 93 4y oS Aiuas

V&


http://journal.bums.ac.ir/article-1-97-fa.html

Downloaded from journal.bums.ac.ir at 17:16 IRST on Saturday September 23rd 2017

(1FAD Jlo 5wl ¥ ol 1V 5)59)

»).uu&u).{'o,lsb&u‘ubuols‘dm

A mglkg )y il Cige a4 e 5 Jol celu
DS (o S IO ey pyw > celo > o 0
geb a4 0y8 &S o)y Al LK U gyl Jlade oyl 550
Al 43 gl 4 jlo 503 9 b dgue JalS

L sl g Cod SS9l ol S S 93 (&
9 oloy> Eopd 3 B Mg 5l jidey £33)5 o> (68 93
2 Cuol p3Y 2585 B pao jgy 4 YO-mME I iw 4l o
23k 4 08 Gl gyl ol b mesens oy &g
D9d () (Sloygd 5 plaie

A6 rp pslite & ond plosl aslllas el ¥
5 0 pgaue (glaygare 3 (5)L8) SISy pljLd Sloyd
4SS ol oaiSasT colias! Slhewd Jolgs b mogome
Jolge b Cangonne 5l (36 (5)l8) I3l pLjLs oS cul

S35 yabiglt” ol S 5 S5 gl ol cpadSoLuls ¥
Py b Cumgona 3 (5398 lopd JoSo lgic 4 &5
b (SelS oMe g 81 Plans] e YMS 5 il ons
et (mld Mo g A8 (o0 (6155l Cuogonne |l
e g o g o Rl ] plagu b Congens
oleyd 5o u;AJ.i.wlf RTINS E(W\) Cwsl 0 Jl)é\ UHJb
(VA) casl 0392 S50 50 ciliseo (o Sbgye

J9 W39 S hawgie job & peaSelenyn o HIO
Midg fhe (gpeS e & meeSohiaryy 5 mbleSoadln
SS9y p odd pbol adlae 3 iones
Slopd Sl aS 03,5 polas Glogu Ay 4 odSpgeue
Ol el 58 5y50 0 Jg 29 HLO7 3l 5,55, HI6
Sloyd SlSl g o wSe iy ol S S5 9 oy
2 S e olop el & (gjg>  HIO 5 ooyl S50
Ol A8 oy S5 53 Glogw 5 (9l b Cumgoune e
Jole 93 ade gyl Gloyd il 4 ol Lt )
Opzen 9 HIO | yiiey (L3 0ol 5 plogw (pas
(Vo) 392 09 5l s loges ale 0 ol (Slops Sl
ol A g el HI6 5 gyl 4 plil (0,8 26l
S mlaSsadly pow g5 el SPUT sy 0 i 4,
398 S35 yo i Slasl )3 (Lol LS oullyy I ey oo
Sl Sl & gdie e wmd A8 (e
Caogomo loyd ;3 mluSoudly 5l gass L Pro Pam
A5l Clac! Jolse b

B aaas ™ Sloyd 398
llg 59y 32 eS| Sl 5 Sloyd (slaje adlllas
OMox 5 olerd K> P Ll s
Wy WS patle (28 Cygo A (olend (S yg
o8 o0 0j9 Ve me/kg jlade b mlaSaudly b gley

Clas! (Ko olbomd Jolge b Covgomo Lo yd 10 LS| (o I 51T Jgua

VX GF o9 GD | 4w GB o)W GE POVLY Pl WL

+++ + + ++ +++ oS g3l

++ + ++ ++ ++ PO SN

+++ ++ ++ +++ ++ S 90

+++ ++++ ++ ++++ +++ HI6

++ ++++ ++++ +++ ++++ HLO7
s 39590 SleMbl | g 5550 Cile Ml + FH+ | Cang iz ledbl|  HGG- 12

VY


http://journal.bums.ac.ir/article-1-97-fa.html

Downloaded from journal.bums.ac.ir at 17:16 IRST on Saturday September 23rd 2017

OLSed 9 390 (M S3g0 55>

wlasl Siz obosd Jolge b Cuogomme

2 &S Gllas j> WMo cdpin 5l ES pgShuw o),
3o kidgy 48,5 1,3 VX 0iiS 595 plys g3 e (15 yme
il g5 VX Jole 0ailS 93 aw plp > (Jg 3

(AY)

@losd Do 53 pdy T Slars 5
dos > ol ade 3l S apg 08 )
dolos 4 s (5398 o5 b (L dods ol
s 15 5 gles JlS)p bl 5 Olael olewd

Dy i GYWS )5 d Cund S B abicgd

25 0B shdle cov g bl b ul ]
2975 A8 ohigr Sl @ pglie g gy o)y (Slie
Sl dddy o LVl ie jac sl STLAY) 203
4 s s & (ol 5 23,5 alab sl gl 258
E375 sl Osjotl Daze sy 4y 5 )b Ve
g 23l IS i byl jop ©jge 3 035
(NOAY) 335 4o o5 i § sl

bagi 015 ppme (5355 3 (il Sl 3
ol & b ) lSeudly, Glasl olesd alge
e 4 bl g asly 590 ©yee & YO mgkg
S oy jeil 4aBd Yo U VD e Job 0 VoY mg/kg
dwp ¥ mE/L 5l i o olewdl clile &S LK b
(AY)

Gub jl Cwl (Ses 0)3udglS )| pges 3L (U5 =Y
O Syo g Cumgonma el g 39 (i h )y S
P &S G Cuid o g azeds olowd dles M 3 00,8
3o )5 515 (b 0,8dgl )] o b wled (15 )20
9 Sy g 2l Cuwd 1y 265 > joy > U celw ni>

(AF) 292yt lydle o 9 S yo S (i o
5 osgldie 5l dny )l (65 )3 S S 5 5 gl
b i) Gn l e wple 5 25 neew bl b
Comdy g Sl e (s U238 )l o 5l e poo

P e OluSo Sl ol paw ol o -0
@ o Shlen ;5 0,0u89 ) (sla iSopis b Cuogomme
Ol S (pwyp g 0AD pgewe b U hwgle b
N & Sglie jesenl Mol lp )9 Cpgo & S 5
PH & cusl (pl podws ©lu, S b leys 5l GBua 39 0
Ol ySao g Laas V¥ =VIYO (4 poems (Sbyd (o>
Gk il cele YY g0 5 Y-0 mg/kg e a
S oS B (A0 joyuS> oo oler 4) (gjsd
Bl oo dobdl S Ly dg Hlew Lo Al p5Y gyl
pLsl e LS (ol 93 ud cax (A
By aalss who (ABG) (byd (g slajls pH (slej]
Cygo & pdw Ol 5l oolatl a8 pl S @S
5 d9de > bwgie (a8 LB el (g)y 599
OlaSy 4 ) plogw ohig 0)dudgl)] ClaS 5 Sl o
Cuogome (lo)d )3 5 LS hasd (ow paS b o yd
Al poe olasl Jolgs 5l 50

A amd o Gl B Cladsd e jee Oldlgw —F
Ol Cwl See mijie Sldlgw (s BuF
V) 38U 550 55 1 I> jud pgons Sl o gane

9 E (olapelig) baylinsT ol sla oylinsT ol =V
(M) 28b 30 ol (Sn (S8 olays s % (C

29018 OIS

G o yudgilS)l b Cusgome j0 &S olagyld
W)k 5y 518 ooliial 3)50 wls dxg gua 4 g WIS 0
bdgial lide (pilagp)lS (uldgl (udige
(V) 08890 5 OdsS JmmS g0

O92398 5500
e &S SUlss ) 2 ead plxl Cllas
Glasl olod Jole 0aiiS j93 plp w9 93 j93 b polos
ooy & Ggjgngen & O Gl v ad)S 18 VX

YA


http://journal.bums.ac.ir/article-1-97-fa.html

Downloaded from journal.bums.ac.ir at 17:16 IRST on Saturday September 23rd 2017

(1FAD Jlo 5wl ¥ ol 1V 5)59)

»)uéuﬂ.'o,lsb&u‘ubuolsdm

2 omedl 593 & g ) il odd dog ol 1SS
335 (o Camed Yo )3 Sloyd Gl el

bz bolad I e cop 0w Sl lp Y
29 03latl ($1159 g0 4 (g ] 1 AL 93,5 e3lis]

5 Osdoel 3 gy (S5 g LoLEl @) (sl -0
e Sobly (lacuussST asly dgis esliiul (aldg
Gpas So3ydes il slagyls 5 ol (Joelisdle
g

hosd Jolos b Cuogone 3 g0y pl > S1-F
FoS 0yaudgilS )l slaiSopde b Cungonns I Clac]
4 29 oatsl (gl 1 loyd (sl ©y50 1m0 Jg
Oekdgisel g o

P oS8 (b g9)ls g lawg)d ke 59> Y
OSen 9 21> Jlowil o 005l oo b Cungoune
33,5 g oSl ol g Of ool cawd I el el

5 whews g by ool Cuns 4 Sloys
opi 3 Bl (pbosd doa JUS 13 (Sl yg ) slrales
ooled 2y 3 &S Bl lpl By ade  ygime
@l Yl dg 4S5 olerd Jelge 2L lade L
ol S @ad g S OYMB] oS bl il
A ldol Goledd 4 e g Aidg

sledliw)lon & &8 (pagona ;3 oddS Gl @l
Sadpo ISSE Gygo & LMD S S)h (sl
5 e o b el ey Gl ey
Ogew > «5)ludgn Al (Jlewl (coSd (613> (il
O @i ) sy 3l 5295) Sl oS
L oglep jl 8 o jlas ials g (62)5 (ol w8
ol 5 (Sllyps Sl GuliEl) 62,8 SE 5 o]
iy sloSadpe (LIS 5 lad (S L ply (o jLid
29 S5 Stausls 005 0309 51 b gl b oy 3l am

s M s oS Sl 50 omasl 25 G
38es ST el sl (Sae il oo joilow b olpon

AR

&85 55 b Gyl il 0)3udgls )| pgen pisn dguc 1y Lo
L ooled 5l am jgy di> ohhble il ases )0 205
(ASAB) 3945 o3lizanl 115 g ol 0391  lows Jolge
s (plosd dox )3 4S5 0k 4 L35 5 el 0,00855 )
G Cde a9 8l a5l b e Babcali dlass
Comdy olol pg 335 pod blisl bl pbjlo
(M) 33)5 g9y (lopd yimpw dar o Jlowy (SlS

S 5l Wb pegeume 1ls 09,5 b o] Soluel —F
ol b g Jisl plis 46l Sogll 5 e p 4l
ol i Bl 51 4 by 23250 ol 55 e
2GS ool bbb (iSiwd g ogaste wl) «Sule
EMos W > ool Cand 4 a5 Lulel p (AY)
pyome Oyl B b s sl 4 Sz p85 A 5 S0l
dundas 489.&) 63)3915 D) pw )-A.b_’ w rbﬁ)/t.c )l%.) 9
(M) B05)5 loyd anl &S B ot [Skie

Oloyd (b Sblas
g0 3 (o5 48 @l loy ABN & Jhge )
loys plEin sl 428l 0,iudglS) poes b Cusogans
2) T 4 Joere lald &5 Wl o olidl o
e Cumen LY =0 1D (K55 Ol posS 4 dags b —)
(sl b Do Sl el ol s el
5008 JolS il g8 Jutadl w3l cllad doy> cplplis

255 8 2l 0)se (S ygo 4 L

P Sdplie jodsl 5 (ealy Jial) WEge -V
2 bl & ande £ 0ndgls)l pgew b Cungone
P9d olopd b g (5 peSdey plap

5 o) 225 590 ol Sl g e o Y


http://journal.bums.ac.ir/article-1-97-fa.html

Downloaded from journal.bums.ac.ir at 17:16 IRST on Saturday September 23rd 2017

OLSed 9 390 (M S3g0 55>

wlasl Siz obosd Jolge b Cuogomme

ojile IS g pel> (oo b il g (S5 sloed plo
o yso 5 4 (5y9p0 (olerd Jelgs L

sSi9el sloye 53 polie yobo 4 b dbgyye SIS
S 1y @il b ablie coa oY sliiloe 5 S
ly elesd Jolos b dblie Jos g ol (slad,loe 9 20l
5 hi9el Ao aid (pizmen i )] g Lais 565 5
(S ppe lg 0 Madgw dssls Sl o ] wig
slrond dlox plSn )5 p3 50 (gou 5l el 5 (Sialanl
5 Sbjy QUL bwg @ser g @ oloyd ol e
by Sliaeas g 2ol 5l ealiiul b osdbjgel ks,
Al e (5y930 (ogeme Sl (sly i

I8 Gmegeume b 0y (IS (pde b3 oLL o
3,5 oo &yl poled Gygo 4 Olias]  slewd Jolgs

ol 5 OS] b 35008 Mol by L0058
sskite cus sy a4 Sl ol i 5 U8
@ Sy e s (5 )18y 5 Gl s
prtiw 29 5,5 Omer] e g plml Bb e
bl 0)audgls )| slaiSopis b Cungous ) & il
sdaline Clacl slewd Jolse b Cuogoume 3 20,5 0
Al pdlee Sy Hlas de sl (Jg Cunl oauis

I elyen 4 3 55 oyl alde e S (b
4 dgi cplply €8)5 5118 odlatul 3)90 Cagi Xz 3 (4ol
(W) cusl cuondl Pl bl slacusgons

S 5 A
429 3l 5 (2lesd ol b 29)kg) slp (bl

L] o Jolgs 51 8l ogans b 3,95 5 S (e s

| 3k ke b ks | = | sl st e b iles | = [ 5 i b oles | = | odle sboml oo |
!
| S950n S o sl by | [ om0 [ ekl || ke oadys |
! !
| (P> #1531 Slogl Syl 3l odic) |
!
1 ! 1 Il 1
[ el | [ ek | [ cemenk) | [ Gl ][ S e |
! ! ! ! !
SR ke 0pslie Sl &) Odne (Ggians g 5
ol Jld Jled 500
!
‘ Triage Cusgome & (ol olilow (s |
!
! ! !
(Hlow colSis) WMo Ladd yiily &jeo ) Caogomns jl (b b sloalas CoMe ey
! !
o a5 9 (Si3lg) 9 Gl oy Obelons )3 (50 oy
i !
el GlsS w3l el 8 03lail = (SdS L 5 (b Slas
o Sl s g pb3bd a1 LS 5 1 pganmme (53,5 0 5uig ]
!
1 1
(dy.é:, d_,L‘))L‘) Pooms Capndg (b 04530 (ol D I
! 1
dgipe s b oylie ICU & Jlisl — e
i !
wh o2l &9
!

ollyy pn ™ e 2SS


http://journal.bums.ac.ir/article-1-97-fa.html

Downloaded from journal.bums.ac.ir at 17:16 IRST on Saturday September 23rd 2017

(1FAD Jlo 5wl ¥ ol 1V 5)59) 30 S 3y pole o8kl sole o

&b
1- Holmsted B. The third symposium on prophylaxis and treatment of chemical poisons, April 22-24, 1985, Stockholm,
Sweden, Fund Appl Toxicol. 1985; 5: S1-S9.

2- Sidell FR, Groff WA. The reactiviability of cholinesterase inhibited by VX and sarin in man. Toxicol Appl
Pharmacol. 1974; 27:241-252.

3- Foroutan A. Report of the specialist appointed by the Secretary-General of the United Nation to investigate allegation
by the Islamic Republic of Iran concerning the use of Chemical weapons, Proceeding of the First World Congress on
Biological and Chemical Warfares. Ghent. May 21-23, 1984; pp: 302-10.

4- Hendrickx B. Report and conclusion of the biological samples of men, intoxicated by was gases, send to the
department of toxicology of the state university of Ghent, for toxicological investigation, Proceeding of the second
world congress on biological and chemical Warfares. Ghent, Aug 24-27, 1986; pp: 553-82.

5- Balali-Mood M, Shariat M. Treatment of organophosphate poisoning. Experience of nerve agents and acute pesticide
poisoning on the effects of oximes. J. Physiology (Paris). 1998; 92: 375-78.

6- Tokuda Y, Kikuchi M, Takahashi O, Stein GH. Prehospital management of sarin nerve gas terrorism in urban
settings: 10 years of progress after the Tokyo subway sarin attack. Resuscitation. 2006; 68 (2): 193-202.

7- Newmark J. Nerve agents: pathophysiology and treatment of poisoning. Semin Neurol. 2004; 24 (2): 185-96.
8- Morita H, Yanagisawa N, Nakajima T. Sarin poisoning in Matsumoto Japan. Lancet. 1995; 346: 290-93.

9- Ohbu S, Yamashina A, Takasu N. Sarin poisoning on Tokyo subway. Southern Med J. 1997; 90: 587-93.

10- Dunn MA, Sidell FR. Progress in Medical defense against nerve agents. JAMA. 1998; 262: 649-52.

11- Sidell FR, Borak J. Nerve agents. Ann Emerg Med. 1992; 21: 865-71.

12- Lockridge O, Masson P. Pesticides and susceptible populations: people with butyrylcholinestrase genetic variants
may be at risk. Neurotoxicol. 2000; 21:113-26.

13- Barak D, Ordentlich A, Kaplan D. Evidence for P-N bond scission in phosphoramidate nerve agent adducts of
human acetylcholinesterase. Biochemistry. 2000; 39: 1156-61.

14- Furlong CE, Li WF, Richter RJ. Genetic and temporal determinants of pesticide sensitivity: role of
paraoxonase(PON1). Neurotoxicol. 2000; 21: 91-100.

15- Inns RH, Tuckwell NJ, Bright JE, Marrs TC. Histochemical demonstration of calcium accumulation in muscle
fibres after experimental organophosphate poisoning. .Hum Exp Toxicol. 1990; 9: 245-50.

16- Bright JE, Inns RH, Marrs TC, Tuckwell NJ. Histochemical demonstration of sarin-induced calcium influx in
mouse diaphragm. Hum Exp Toxicol. 1990; 9: 245-50.

17- Lee MJ, Clement JG. Effect of soman poisoning in haematology and coagulation parameters and serum
biochemistry in rabbits. Milit Med. 1990; 155: 244-49.

18- Young GD, Koplovitz I. Acute toxicity of cyclohexylmethylphosphonofluoridate (CMPF) in rhesus monkeys:
serum biochemical and hematologic changes. Arch Toxicol. 1995; 69: 379-83.

19- Rickell DJ, Glenn JF, Houston WE. Medical defense against nerve agents: New direction. Milit Med. 1987; 152:
35-41.

20- Gordon JJ, Inns RH, Johnson MK. The delayed neuropathic effects of nerve agents and other organophosphate
compounds: Arch Toxicol. 1983; 52: 82-86.

21- Pope C, Dilorenzo K, Ehrich M. Possible involvement of a neurotrophic factor during the early stages of
organophospahte-induced delayed neurotoxicity. Toxicol Lett. 1995; 75: 111-17.

22- Silveria CL, Eldefrawi AT, Eldefrawi ME. Putative M2 muscarinic receptors of rat heart have high affinity for
organphosphorous anticholinesterases. Toxicol Appl Pharmacol. 1990; 103: 474 -81.

23- Albuquerque EX, Deshpande SS, Kawabuchi M. Multiple actions of anticholinesterase agents on chemoreceptive
synapses, Molecular basis for prophylaxis and treatment of organophosphate poisoning. Fundam Appl Toxicol. 1985; 5:
S182-S203.

AR


http://journal.bums.ac.ir/article-1-97-fa.html

Downloaded from journal.bums.ac.ir at 17:16 IRST on Saturday September 23rd 2017

OLSoen 9 390 JW (s340 j5> wlasl Siz obosd Jolge b Cuogomme

24- Sivam SP, Hoskins B, Ho IK. An assessment of comparative acute toxicity of diisopropyl-fluorophosphate, Tabun,
Sarin and soman in relation to cholinergic and GABAergic enzyme activities in rats. Fundam Appl Toxicol. 1984; 19:
23-32.

25- Szilagyi M, Gray PJ, Dawson RM. Effects of the nerve agents soman and tabun on the uptake and release of GABA
and glutamate in synaptosomes of guinea pig cerebral cortex. Gen Pharmacol. 1993; 24: 663-68.

26- Liu DD, Watanabe HK, Ho IK. Acute effects of soman, sarin and tabun on cyclic nucleotide metabolism in rat
stratium. J Toxicol Environ Health. 1986; 19: 23-32.

27- Cao CJ, Mioduszewski RJ, Menking DE. Cytotoxicity of organophosphate anticholinesterases. In-vitro. Cell Dev
Biol Anim. 1999; 35: 493-500.

28- Benschop HP, Bijleved EC, deJong LPA. Toxicokinetics of the four stereoisomers of the nerve agent soman in
atropinized rats, influence of soman simulator. Toxicol Appl Pharmacol. 1987; 90: 490-500.

29- Grob D. The manifestations and treatment of poisoning due to nerve gas and other organic phosphate
anticholinesterase compounds. Arch Intern Med. 1956; 98: 221-39.

30- Siddell FR: Soman and sarin: Clinical manifestations and treatment of accidental poisoning by organophosphates.
Clin Toxicol. 1974; 7: 1-17.

31- Rengstoff RH. Accidental exposure to sarin: Vision effects. Arch Toxicol. 1985; 56: 201-203.

32- Rickett DL, Glenn JF, Beers ET. Central respiratory effects versus neuromuscular actions of nerve agents.
Neurotoxicol. 1953; 8: 466-75.

33- Decandole CA, Duglas WW, Evans CL. The failure of respiration in death by anticholinesterase poisoning. Br J
Pharmacol. 1953; 8: 466-75.

34- Stewart WC. The effects of sarin and atropine on the respiratory center and neuromuscular junctions of the rat. Can
J Biochem Physiol. 1959; 37: 651-60.

35- Singer AW, Jaax NK, Graham JS. Cardiomyopathy in soman and sarin intoxicated rat. Toxicol Lett. 1987; 36:
243-49,

36- Worek F, Kleine A, Falke K. Arrhythmias in organophosphate poisoning: effect of atropine and bispyridinium
oximes. Arch Int Pharmacodyn Ther. 1995; 3: 418-35.

37- Senanayake N, Karalliede L. Neurotoxic effects of organophosphorous insecticides. An intermediate syndrome.
N Eng J Med. 1987; 316: 761-63.

38- DeBleecker J, VanDen Neucker K, Willems J. The intermediate syndrome in organophosphate poisoning:
presentation of a case and review of the literature. J Toxicol Clin Toxicol. 1992; 30: 321-29.

39- McLeod CG, Singer AW, Harrington DG. Acute neuropathology in soman poisoned rats. Neurotoxicol. 1984; 5:
53-58.

40- Schier JG, Ravikumar PR, Nelson LS, Heller MB, Howland MA, Hoffman RS. Preparing for chemical terrorism:
stability of injectable atropine sulfate. Acad Emerg Med. 2004; 11 (4): 329-34.

41- Anzueo A, Berdine GG, Moore GT. Pathophysiology of soman intoxication in primates. Toxicol Appl Pharmacol.
1986; 86: 56-68.

42- Sekijima Y, Morita H, Yanagisawa N. Follow-up of sarin poisoning in Matsumoto. Ann Intern Med. 1997; 127:
1042- 46.

43- Mulchandani P, Mulchandani A, Kaneva 1. Biosensor for direct determination of organophosphate nerve agents
potentiometric enzyme electrode. Biosens Bioelectron. 1999; 14: 77-85.

44- Mulchandani A, Pan S, Chen W. Fiber-optic enzyme biosensor for direct determination of organophosphate nerve
agents. Biotechnol Prog, 1999; 15: 130-34.

45- Polhuijs M, Langenberg JP, Benschop HP. New method for retrospective detection of exposure to
organophosphorous anticholinesterases:application to alleged sarin victims of Japanese terrorists. Toxicol Appl
Pharmacol. 1997; 146: 156-61.

vy


http://journal.bums.ac.ir/article-1-97-fa.html

Downloaded from journal.bums.ac.ir at 17:16 IRST on Saturday September 23rd 2017

(1FAD Jlo 5wl ¥ ol 1V 5)59) 30 S 3y pole o8kl sole o

46- Nagao M, Takatori T, Matsuda Y. Definitive evidence for the acute sarin poisoning diagnosis in the Tokyo subway.
Toxicol Appl Pharmacol. 1997; 144: 198-203.

47- Nozaki H, Aikawa N, Fujishima S. A case of VX poisoning and the difference from sarin. Lancet. 1995; 346:698-
99.

48- Klette KL, Levine B, Dreka C. Cholinesterase activity in postmortem blood as a screening test for
organophosphate/chemical weapon exposure. J Forensic Sci. 1993; 38: 950-55.

49- Munro N, Toxicity of the organophosphate chemical warfare agents GA, GB, and VX: Implications for public
protection. Environ Health Perspect. 1994; 102: 18-37.

50- Wolfe AD, Rush RS, Doctor BP. Acetylcholinestrase prophylaxis against organophosphate toxicity. Fundam Appl
Toxicol. 1987; 9: 266-70.

51- Ravesh L, Grunwald J, Marcus D. Human butyrylcholinesterase as a general prophylactic antidote for nerve agent
toxicity. In vitro and in vivo quantitive characterization. Biochem Pharmacol. 1993; 45: 2465-74.

52- Caranto GR, Waibel KH, Asher JM. Amplification of the effectiveness of acetylcholinesterase for detoxification of
organophosphorous compounds by bis-quartenary oximes. Biochem Pharmacol. 1994; 47: 347-57.

53- Saxena A, Maxwell DM, Quinn DM. Mutant acetylcholinestrase as potential detoxification agents for
organophosphate poisoning. Biochem Pharmacol. 1997; 54: 269-74.

54- Mulchandani A, Kaneva I, Chen V. Detoxification of organophosphate nerve agents by immobilized Escherichia
coli with surface expressed organophosphate hydrolase. Biotechnol Bioeng. 1999; 63: 216-23.

55- Broomfield CA, Lockridge O, Millard CB. Protein engineering of a human enzyme that hydolyzes V and G nerve
agents: design, construction and characterization. Chem Biol Interact. 1999; 119-120:413-18.

56- Cheng TC, DeFrank JJ, Rastogi VK. Alteromonas prolidase for organophosphorous G-agent decontamination.
Chem Biol Interact. 1999; 119-120:455-62.

57- Gordon RK, Feaster SR, Russell AJ. Organophosphate skin decontamination using immobilized enzymes. Chem
Biol Interact. 1999; 119-120:463-70.

58- Sawyer TW, Parker D, Thomas N. Efficacy of an oximate-based skin decontaminant against organophosphate nerve
agents determined in vivo and in vitro. Toxicol. 1991; 67:267-77.

59- Tuovinen K, Hannien O. Protection of mice against soman by pre-treatment with eptastigmine and physostigmine.
Toxicol. 1999; 139: 233-41.

60- Kassa J, Fusek J. The positive influence of a cholinergic-anticholinergic pretreatment and antidotal treatment on rats
poisoned with supralethal doses of soman. Toxicol. 1998; 128: 1-7.

61- Munro NB, Watson AP, Ambrose KR. Treating exposure to chemical warfare agents: implications for health care
providers and community emergency planning. Environ Health Perspect. 1990; 89: 205-15.

62- Holstege CP, Kirk M, Sidell FR. Chemical warfare. Nerve agent poisoning. Crit Care Clin. 1997; 13: 923-42.

63- Orma PS, Middleton RK. Aerosolized atropine as an antidote to nerve gas. Ann Pharmacotherapy. 1992; 26: 937-
38.

64- van Helden HPM, Busker RW, Melchers BPC. Pharmacological effects of oximes: ho w relevant are they? Arch
Toxicol. 1996; 70: 779-86.

65- Corvino TF, Nahata MC, Angelos MG, Tschampel MM, Morosco RS, Zerkle J. Availability, stability, and sterility
of pralidoxime for mass casualty use. Ann Emerg Med. 2006; 47 (3): 272-77.

66- Dawson RM. Review of oximes available for treatment of nerve agent poisoning, J Appl Toxicol. 1994; 14: 317-31.

67- Boskovic B, Kovacevic V, Jovanovic D. PAM-2, HI-6 and HGG-12 in soman and tabun poisoning, Fundam Appl
Toxicol. 1984; 4: S106-115.

68- Clement JG, Hansen AS, Boulet, CA. Efficacy of HLo-7 and pyrimidoxime as antidotes of nerve agent poisoning in
mice. Toxicol. 1992; 66: 216-19.

69- Lundy PM, Hansen AS, Hand BT. Comparison of several oximes against poisoning by soman, tabun and GF.
Toxicol. 1992; 72, 99-105.

vy


http://journal.bums.ac.ir/article-1-97-fa.html

Downloaded from journal.bums.ac.ir at 17:16 IRST on Saturday September 23rd 2017

OLSoen 9 390 JW (s340 j5> wlasl Siz obosd Jolge b Cuogomme

70- Melchers BP, Philippens IH, Wolthuis OL. Efficacy of HI-6 and Hlo-7 in preventing incapacitation following nerve
agent poisoning. Pharmacol Biochem Behav. 1994; 49: 781-88.

71- Cassel G, Karlsson L, Waara L. Pharmacokinetics and effects of HI-6 in blood and brain of soman-intoxicated rats:a
microdialysis study. Eur J Pharmacol. 1997; 332: 43-52.

72- Worek F, Widmann R, Knopff O. Reactivating potency of obidoxime, pralidoxime, HI 6 and Hlo7 in human
erythrocyte acetylcholinestrase inhibited by highly toxic organophosphorous compounds. Arch Toxicol. 1998; 72: 237-
43.

73- Kopolovitz I, Menton R, Matthews C. Dose-response effects of atropine and HI-6 treatment of organophosphorous
poisoning in guinea pigs. Drug Chem Toxicol. 1995; 18: 119-36.

74- Marrs TC. The role of diazepam in the treatment of nerve agent poisoning in a civilian population.. Toxicol Rev.
2004; 23 (3):145-57.

75- Castro CA, Larsen T, Finger AV. Behavioral efficacy of diazepam against nerve agent exposure in rhesus monkeys.
Pharmacol Biochem Behav. 1992; 41: 159-64.

76- Volans AP. Sarin: guidelines on the management of victims of a nerve gas attack. J Accid Emerg Med. 1996; 13:
202-206.

77- Lallement G, Clarencon D, Masqueliez C. Nerve agent poisoning in primates:antilethal, anti-epileptic and
neuroprotective effects of GK-11. Arch Toxicol. 1998; 72: 84-92.

78- Lallement G, Clarencon D, Galonnier M. Acute soman poisoning in primates neither pretreated nor receiving
immediate therapy; value of gacyclidine (GK-11) in delayed medical support. Arch Toxicol. 1999; 73: 115-22.

79- Balali-Mood M, Salimifar H, Shariate M. Effects of sodium bicarbonate in human organophosphate poisoning.
“Proceedings of the third international Chemical and Biological Medical treatment symposium, Spiez, Switzerland.
May 7-12, 2000. pp:18-27.

80- Balali-Mood M, Ayati MH, Ali-Akbarian H. Effects of High Doses of Sodium Bicarbonate in Organophosphorous
Poisoning. J Toxicol Clin Toxicol. 2005, 43 (6): 571-74.

81- Balali-Mood M, Balali-Mood K, Hosseini Shirazi F. Recent advances in treatment of acut organophosphorous nerve
agents poisoning. Iranian. J Pharmaceutical Res. 2006, 2: 82-88.

82- Monhart V, Fusek J, Brndiar M. Use of hemoperfusion in experimental intoxication with nerve agents. Artif
Organs. 1994; 18: 770-72.

83- Foltin G, Tunik M, Curran J, Marshall L, Bove J, van Amerongen R, et al. Pediatric nerve agent poisoning: medical
and operational considerations for emergency medical services in a large American city. Pediatr Emerg Care. 2006; 22
(4): 239-44.

84- Cosar A, Kenar L. An anesthesiological approach to nerve agent victims. Mil Med. 2006; 171 (1):7-11.

85- Balali-Mood K, Balali-Mood M. Atropine. In: Brent W, Bukhart P. (eds.) Donovan Critical Care Toxicology.
Philadelphia: Mosby; 2005. pp: 1517-22.

86- Balali-Mood M, Balali-Mood K. Nerve agents. In: Brent W, Bukhart P. (eds.) Critical Care Toxicology.
Philadelphia: Mosby; 2005. pp: 1379-93.

87- Aas P, Jacobsen D. Nerve gas--guidelines for care of victims of terrorism. Tidsskr Nor Laegeforen. 2005; 125 (6):
731-35.

88- Okudera H, Morita H, Iwashita T. Unexpected nerve gas exposure in the city of Matsumoto: Report of rescue
activity in the first sarin gas terrorism. Am J Emerg Med. 1997; 15: 526-30.

YY


http://journal.bums.ac.ir/article-1-97-fa.html

Downloaded from journal.bums.ac.ir at 17:16 IRST on Saturday September 23rd 2017

(1FAD Jlo 5wl ¥ ol 1V 5)59) 30 S 3y pole o8kl sole o

Organophosphorous nerve agents poisoning

M. Balali-Mood?, K. Balali-Mood?, Gh. Danei?, E. Ghaeninejad*

Abstract

Introduction: Organophosphorous (OP) chemical warfare nerve agents are similar to OP pesticides in their
structure and toxic mechanisms.. These agents mainly sarin and tabun were used during Iran-Iraq war with
high mortalities. Sarin was also used as chemical terrorism in Matsomoto and Tokyo metro in 1994 and
1995, respectively with high morbidity and mortality. Since these lethal agents are still a big threat, medical
and even paramedical and nursing staff should obtain enough knowledge about chemical toxicity and be
prepared to manage in any chemical events of nerve agents exposure.

Toxicity: OP nerve agents are cholinesterase inhibitors, leading to acetylcholine accumulation at nerve
endings, stimulating muscarinic and nicotinic receptors. These agents have also direct effects on CNS and to
a lesser degree on cardiovascular system. The toxic effects induce manifestations on different systems
including nervous, cardiovascular, and gastrointestinal system; and organs such as skin, eyes and skeletal
muscles leading to death in severely intoxicated patients.

Management: In addition to atropine and oximes as known antidotes, based on research in Mashhad poisons
centre, cheap available pharmaceuticals including sodium bicarbonate, magnesium sulfate, and antioxidants
(vitamins C and E) have recently been used successfully for the treatment of OP poisoning.

Conclusion: Chemical warfare nerve agents are highly toxic, and induce high morbidity and mortality in
chemical wars and terrorism. Thus, prompt emergency and proper management are required. Medical,
paramedical and nursing staff must be aware of and be prepared for any possible chemical nerve agents
accidents. Sodium bicarbonate, Magnesium sulfate and the antioxidants should be added to the standard
treatment of OP poisonings.

Key Words: Organophosphorous; Acute poisoning; Chemical warfare; Nerve agents; Sodium bicarbonate;
Magnesium sulfate; Antioxidants
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