[ Downloaded from journal .rums.ac.ir on 2026-07-03 ]

[ DOI: 10.61186/jrums.23.6.541 ]

89y Jo
Olad P ) pole ol ity alxo
OFV-O8Y NPT ;a9 oo YV 0,90

Olusl 58 Olmiudy yol 10 B a0 dHg0 ()'3».3) b SBAgad 13 ol mhaw (v y
oy wWiho <G 01E- )

rQl.ng.g QQ)IA&&:;‘SM 50 “ng}lfa)w

PP £V s b e VET/+£/)+ lodimg g3 31 dSlol Bl 30 11/ F/F e Mol iagar oy g 4 Flio Jlusl 117+ 118 tellie &3l 5

oS

ilizes glyil Glee 0l (oagee ol (5l 0008 5 oz Al ST 093 e (5555 DY gazme 1SR 9 Al
s cpl 5l Ban wdlioe Glpl j325 )3 Jeaze (al €55 2 mee Olpie 4 (lowd) WU 090 G (65515 DY gaza
D5 Glrid) el 5 B 3550 U Sladiged 10 pgredlS (coms 8 (e (et

Olrnd; el g JIVE ) Ll )3 (Solal &g 4y ol Aiged V7 gg0me j3 p0l> o anlllas o ila g g Slge
tglie glyy 0 08liisl gools e 5IUT (6l sadl i il Ubs, 5 el ojlooolol 5l Ly B (o yslanz
s oolitl Jis t 505l 51 (ol cilie (sladiged ;o psresls Zolaw (5 Silis

2 poedlS e Jlae Szl 5 (0Sihs 052 (o) 2 0y90 oU Slotiges pled ;5 psiedls S92 onias (LiS gl laassly
w51 391 )51 S5 Sen ¥V B VIYD poradls e Sl s aiols 5,570 59 S VIAAE - IDA (sosy 2 050 (slbdigod ples
b slatises 1o o) o Ll w355 Joline o, 5o (slotipai b alin ;3 (o35, (Slosd (ol aiged 1 pwadls o S5l
(P11 ) 53 00 (Sl S 3,500 YA IDA) (g0isinns slddised 5| 5V (6 5 cino y5bo ds (5o T ,Sae PITE /¥ ) ali
wilise ol Sk 5o d5zse ol sladised jo 1) poredlS (Sogll liee 0y90 30 gy Ol ol anlllas 1 S Al
iliee Slal JBS Brae i 50 U Brae Gk ) pseeslS b aglse 0sdll jlas saims (LaS pol (o) bl
09 g0 My Gl e grhams 55 ol Bpan GRS Cazr (soges (AT Gral3dl b

Olinnd) 0393 g §5LS lgmsd (g SIS pgnaslSi gl (slojly

Ol 55 lmind) el 30 Bras 390 (lgad) (Wb sladiged ;0 poredls whv (o) 2 € Olojte O p (Soezs oo (3L, 1L
DFV-D0 ol & o3l TY 0,50 VFo¥ o oy loeinss, Kby pale olCiils dloeo N E+ )

Ol Olowid; (Ol (S psle ol S s Sl 5 o S5y oSl ¢ g5 LT 5 (63l smay] B3 54T 058 bl )

Ol Olowidy (Ol (S e ol 5 Gl (el Sl cOLg) s gl o S5 ad a5 el Dliied 5 e e a8 e Ukl Y

Ol Obmnd y Olmind, (S35 pske Lasls (S oSty QIS Lame Dli S e ¢ oaliiigls sl JLobial (g oy 55) =¥
ghafarian91@gmail.com : Sy 2SI Gy« FEXAAONYY 24l


http://dx.doi.org/10.61186/jrums.23.6.541
http://journal.rums.ac.ir/article-1-7347-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-03 ]

[ DOI: 10.61186/jrums.23.6.541 ]

...J,@Ab)y()\w)wushﬁﬂ)b‘aﬁé\{cﬁ'ﬂw}x

Sty 5 050z pgradls oy Bz IS b 4

Sdls 2§ pae SIS A Aled (pon S SIS (g S,
Sl ol clags Sl olojlo 45 (6 5b 4 (VeA) 5,0 oyl
30 oges Cllags SIS 0590 odes gliond oole Vo s3> |
o S pgeslS s (ol 53 () Sl 03,5 Byre oz
(0 Sl G )3 0ad wslid (Sojolgnjud o Shae (o
cooss 5l ool «SlaaisT ol ol gl
Ol 5 pozesls = IS sl il « K55 lrailasS ¢ ploans
poresls clale alBl LYs 0 Sretee ahoa l oS (o 05
poeedls (B0 0 GLadl (5285 )18 .(V)) Canl (S a0
Al o Sles P aiile cogllasl Sl 51 glgil 4 yoeie wilgs oo
G9% 098 & ol (Ol (Soy iy ol 552 0305
Oty G pgaeslS (VYA 098 (55luyo> a5 S35
Ll s el3T S (6o s el ] (sl s Ll 5
ol olge V09 )5 e Iy ponadls by (55, » Slindow
o b (il apalee (VF) csl 00,5 gzl Ll o
g aile (w3l wling p i ;o Gl b pgeslS L
ooy las Tl imen (10) Cewl 03gs Lo yo 55,53k
comas S lan bl (Sen poredls a5 el oul
SHOPAY) asl asly LU HewiaS )b 9wl T slacs low
Wit ool Fros Sl Sk olsle o) o
poeesls (oo L agzlse 2ol slp |y ple Josdljgins
Vo oV s e g B &S g9k 4wl 05 2
Al plgie 4 1) (ug/e) olS o5 j2 50 poredls p,55 50
Oizred Al 005 aie (LS Slge )0 psresls jlxe ol5ee
Slge )3 poedls jlre Glime o Cllage Sl Glosle

OA) casl oo S asein uglg IV 1) oLS

doddio
DY gaxe glsil 44 (Smokeless tobacco) sg0 (g (5951
4 S ol a5 2 o0 bl ()l e 5 550 Sl el
395 s ST IS ysb () wies 055 Lol s i lgie
808 oo B esliinl 3550 (ciw G5k L (ST JSb 4
Sl wains pab SloS 5 b wlgi o 5L« SThss UK
Slmgal (o9, S madn Sl S (o (S 9nS 5 )000)
25 B eolaal )50 g 0ud Lol o ol Sl S L
9> 4 S gl S B b jleslinal 2 &5 Jb o
St S & (D) 00k o5 y05 B pan wige 5 ond Clew]
Y game iz glgl le j0 (YY) 09 o0 lacc]
ol €5 e Ol a4 (lod) (ol g e 555k
casladl oyl STy i (eloy5tS o a5 el Jgame
b b opSse S8 oolital )50 LSzl 5 (liwieS 5
S o Sis Sl 5L Kt glacS s 00,5 byl
Y g (F) 550 o0 angs o 5 00003 pab dlge (S )0 g
Cedl sl 038 g oz lr S 090 (e S5
5 QUime Gl Gogazme azgi (L a5 el seges
S Ol ool po )0 sl 00,8 L 095w ) 138 el
o o3l 395 (y30 555k S gae 5| 585 (gelee Yoo
(D) sl o 5L sl ) o olo,5iS o oyl ytiy 45w
S8 995 g oS jl eslinnl lex bl 5l (g )bem 5o
Ui adliyes slo 0 a8 I o el 515 8 pme LI
args g wload 35 eke e (55, p Baes Slilss ras
395 g $55 LS alex 5l WYgame Koo glgil 4 1) (go590

(5) Slos S Bglaxs

VF oY Jle o8 oyladd YV 0,90

CCBY-NC.4.0 DEED

Slownd y S5 r}l.ca\i.i‘é\a‘deu

OfY


http://dx.doi.org/10.61186/jrums.23.6.541
http://journal.rums.ac.ir/article-1-7347-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-03 ]

[ DOI: 10.61186/jrums.23.6.541 ]

31, 9 S s

L anlllae ol wiols LS | (gaisdiios ol diges ) 5 ald ol
S5 psle olSails o IRRUMS.REC.1401.060 3 oS
23 99750 b sladiges (5 job 4 Canl oud plowil (lxind
oot caddllas (nl )3 2idgr (209, Sl oskB 5 e S5, 90 4 5L
WD el s g Gy 05,5 n) 99 4 U sladises
&S Wsg )l sladiged @ly )0 (ganding WU sladiges
FJL 03 Wb oo 435,851k )3 g odgi el W Glere Cou
G5 g Do 4 a5 Wog (owl lading ald gladiges oS
o diged Wisg 00l 358 5 gl Slowe (Bl 8 g
oo jo BT ley B g o Jate oKiolej] 4 (5, 5 5
A (6,1 35U
@ ol Ll az,0 A0 les ;o ol digad 0,5 Ve lal o
Mol Wadiges  ygms 0 SiE IS 053 gl o el ¥ Suta
ol il az o 700 glos yo (T 5l )5 Sy g ouds D]
A o oaile B S wal S aads ¥ o Sos
(ooz> ) 4 ¥ s ) HNO3/HCIO4 bgliee 5 2 Lo
osls jaue ¥Y ol Whatman Slo &5 5l e 5 0l J>
oDl G 50 050 ol b ol s 4y Jglome Coles o 0
oz sladiged oles jo b 38, S (e Vo U e
Jloyl lesS sy @lBialel @y poresls (l5ae (5505l
D32 yagidy iSeml olfiws jl poeslS mhan (s (sl 0
(OLedsSl «CTA 3000 Jow) ChemTech Jow alel ol
o lasliwl Joloee 50,5 adlsl b lag puSoslail cdo ol oolaw!
Jsloee U5 cnl plosl (sl s (25l b sladiges 4 pgeasls
@ alllas b o (ug/g +/\ /o) /o)) paeals o laslil
Slasin b oslawl oLk 5 dculxe gl b dges ¥
ouds o,l38 Y Jgaz 40 paedlS (6 uSojluil Lyl i g olKiwo

e dlge b analie ;5 393 (g0 55515 5l eolitul az 51
51 oolittl Ll el sl yiaS Slal bl oo 50 csisn]
S Sysb a4 el S b 50 ol S 4 4z L]
5 Ol glaglisl o jase oole cpl 5l eolanwl o i
42 L0 wibios pledal g 35 olul > (lo ) (ol sl
ol 3550 50 (o5 eole Sldllas ol b o e o
Slalllae 25T aS (g0 4 sl a8 T &ygo ol jo ooble
oz 4>l )3 eole (pl Bras gard (o) p 4 ABS S50
e 45 am0 so Lk Elelllas gl el a3y ol 5,
5 Ol ol o 50 095 (e SIS Sras
b izen (V) wili oo woye TO U VY o luasl
GRBYVYYF) o0 VIO a5 aas oo lid (S & 9065 o)
azgi b (Y +) Kloog wl B pao ddsl gl ks coss &8 1% ol 8
Oliee s & Olpl o ol addllas o (o> b o oSl &
Lo ol aslae ;o ol by ccasl alo i Wby goms I8
33 pgeedlS oo I8 lie oy 4 OlRl 5o L Gl 6
w10y plad) b )3 0ud Bran ub sladiges

095 9 dlgo

Eyoe 3 VT (Lol )5 (orhafiem oy aslllas (ol 5o
ghaw (sop oz (WY 5 guanats V) Wb gl VP
il s 3l leaigas 50 oz ad Jlol olRialojl &y pgadls
legore) 55, ) atim o 5 atan VF ggamma ;5.0 ) )90 &
anzlyo 55k & wised sl ez slp (bl Jab 5l 55,0Y
agad ¥ g (gt (ol aigad ¥ digad (5] o 53, o 0
3 I3l e 5| (@9 & L) iliden Joe 51 ald ol
9l (Gamaims Wb Wged ¥ L ald ol diges ¥ e .0

Lge3 V ggaza ;3 5 Wiad bgliue i b alS 55, Ko o o

VF oY Jle o8 oyladd YV 0,90

CCBY-NC.4.0 DEED

Slownd y S5 r}l.ca\i.i‘é\a‘deu

ofy


http://dx.doi.org/10.61186/jrums.23.6.541
http://journal.rums.ac.ir/article-1-7347-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-03 ]

[ DOI: 10.61186/jrums.23.6.541 ]

...d,@.ab)y()\w)wushﬁﬂjéfﬁé\fc‘aﬂw;ﬁ

CTA 3000 oo ahris oi i guios s I 030zl b pouodl™ 550 1Nl Lyl —1 Ao

wib sl 36T Zge Job <Lk S e T A
(gl (o gibs) /) (ng/g) (ng/g)
/¥ YYAA Yool O - 20/0 RN oo Y r’s:-“lf

HE/E IV 9 VYO ol 5 (o) 9)90 Sladiges )3 pomasls
3 peeedlS mhae (Sl Gizmes (Y Jga2) adlios
sladiges 51 VL glogne job s Wb sladiges
3 p3eedlS s 4,168 5 o 45 ] 0 008 5zt
D50 S5 s baaigas 5l 5YL (309, (sl oged ST, b b diges
Ouzeas (P =+ [OAD) 9.5 jlo o 6)u] S 5l el ol Ll
Voo 50 peeedlS plie a5 wadoe (LA SO (ow)p @l
e slia S AVl i, Sl 55 Syzse (sladises aos
g bl cudlags o ol cciilage Sl olojlu Jawgs 0uls doss
(V" Jso) sl oo (LS DY game sl ez 4355 e, 6 alaS
o5l jlas Sy plsre 4y Wb 5 oolitul ) o L5 4y o) 0l

Wb oo HBasS Bras Seds gl

a%ews SPSS l58ls 5 5l ooliiwl b (s Lol slo Judos g 4550
ol 5l £ jlae Gl il &g a4 ol ol sl VF
Saaiged ;5 peredls zolaw (5Sloe analie sl Zewl 00
2 &l sae o o soliiwl Jhus t yge3l 5l Wb calises
A aid S L s /0 lagyges]

A g aettid A (Cpisted O o> Ve o/ — A0/D oy
AR/ SR ER RPSEY LR ROV S I VRPIN| R TP L ORI §
Slaaiges pled ;3 poresls jlade ol (o j3 () Jou)
Sg1 o (gl 0ol aule oS a1 YL sy 0590
U“’L’ Lthbd.)},o.: PLo.'i B ﬁwalf Gla»: u.:.faL:.,o uglg +1+V)

£+ ) Qlali 53 Oloxindy g 13 0 I pcto ol (GBHi505 13 P30 O 0 —F [9c4>

P 5luado (ng/g) Plos—yslos  (ng/g) sz 1261 + uSbo Hg0d Sl < 29
«/OAD AL 7D YIND £ /5% v o
/% —Y/F0 \WARE=RVAl4 v 99 Sl oged
/o LAY T )Y as
2/8 — + /oA YIAE /BN ¥ SN i
¥IYe — 1Yo Y/AA £ +[0A " J5 slade

LI 0 PouedlT P75 550 g/E

VF oY Jle o8 oyladd YV 0,90

CCBY-NC.4.0 DEED

Slownd y S5 r}l.coli.i‘é\a‘dgu

OFf


http://dx.doi.org/10.61186/jrums.23.6.541
http://journal.rums.ac.ir/article-1-7347-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-03 ]

[ DOI: 10.61186/jrums.23.6.541 ]

31, 9 S s

I e SOl Lawgd oS duorgi jlmo O w0 Sl JV6 25000l Ol s b (s igas ey -1 gk

P ez 195008 dieS’ ALl coilagg o1l Aedilagg Sk gbile  dges Slaw S
ARE ARE ARE Wy [
ARE ARE ARE s sy s osed
ARE ARE ARE VY s
ARE ARE ARE Ve PR
ARE ARE ARE v$ J5 sloss

Al o pg/g /1 OB bl 010] 9 Cudlig (Slg Olojlv Lawgd AL (SIs0T 10 Le0dlT 0S 4Byl o Ol iy > 1
MO oG8 | e 495 lo sl Lawgd AL (SO0 1 Pa0dlT ol B gy jlxo O i I TA> D

Slyeess 5 Wb Sras o ciprd bLII S 0525 s (lis
5399750 Sl 5 Glee 53 AT0) 3,00 3525 530 by i
doiealior  (pisS gisms i 090 Ogh L
omlilozn sl Gl iz Solegyl slagn gy
oy s poeedls wiile (oS I3l 5 ety ST eanmallo
09 LS SYgame ;3 950 il (n St abox
@ ol e Slidiss ol o wilsTecplplio (V) axis 990
(s 0, Gl el 393 (9 (ST &5t 4T (0
(1) 998 oo Gladl o 3L 5 (6 0
agzlse a5 Sl Oludl o Sl 508 B SG paeeslS
Sllié posas @) (STo> ols Spas Bk 5l Baee T L
(YEXV) 5y 0 S y30 Slils Jlaniol 5 (53 5 ol
PR sl JoolS b 5l gdioe (s 3)ly paresls &5 slSa
S il 4l ) s 5 955 00 JBe (195 sz 4 el 9
35250 pgodlS Ao 0 B U Yy ax 81065 oo alilil o9, g
L pomesls Lol 09l o0 0o luil 039) Lawgs (188 w3 50
Do gl Wlgioe Jlo Yo BV o (Soielsm pee des
SYsb yas das 4 azgi L (VA) ailey (L (s j0 GYsb
crge g Wil e 4S5 08 o Base (G o pgedls
Sl (YY) 098 o0 Sl )] 50 (pl 0,8lee ;o JPS]

g0 )0 e (i QIS sod H 5 4T seges Corex

33 pgeedls gow 38 352y wims (i JOl> (o @l
Ot Bboe Glrid) 1L )3 99250 W sladiges dn
do )3 peedlS (i oS Gado0 Gl pol> (o) @l
bwgs ould arogi Gliee 5l YL oy n 3550 U sladises
Y gazs gly ol o golme plo 5 clloge Gl olojlo
Syl 00yS oslinul Jble 4y 5L ol il e (2LS
oot a5t SLlS wacdl 5 53,5 395 hsr Do 4 Gl
osle 5l oSLas 4y olael a5 Conl oul G 095 4 O]
el pae pludl Gl a5 0eb o0 (AU S (plend
oy osbe VA 51 i 59l 993 g (555U DY gaze
oy iile SUyls 3 S5 Yo Jblas 5 oad anslis
LFXY) sl o S 5 p3madls ccSoris] s
03 S Jler 393 9t S5 )0 39250 (ailondh SLS 5
Satin 15 olb s 5 15 i Wil 51 pdm sk 4 it
355 9 65515 Y game 5| eolit] _Lblagy Sl 5, ol
b (V) el (gagos Codls (gl 001S g 0z (xS
oeses bl Gl jo a8l olge 5l alise glgl ol
L3l sgzg eams plis (L3 sl pw,p (YY) sl jgloliel
ws g LSt o Wb Bpae g s lbyw o G 593

QLSS yo ooy p a5 el Jb> o (] (VYY) wil o

VF oY Jle o8 oyladd YV 0,90

CCBY-NC.4.0 DEED

Slownd y S5 r}l.co\i.i‘é\a‘deu

ofo


http://dx.doi.org/10.61186/jrums.23.6.541
http://journal.rums.ac.ir/article-1-7347-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-03 ]

[ DOI: 10.61186/jrums.23.6.541 ]

...J,@Ab)y()\w)wushﬁﬂ)b‘aﬁé\{cﬁ'ﬂw}x

SIS 5l sSS Sy ol Gl sl Wb s
e 14 (TA) 0isS s onlinul o 4o oS 5 Sal wils
S9zge b gladiged )0 (pefins SIS mhaws (ial381 5 WilgS oo
3 peedlS e ols aslllas jo 00K L8t L Lo
b laaiges 5| YL g )logme job 4y ald b sladiges
Clodigad aS pl 4y azgi b o) oo Hla5 4y 09y 00l (guudig
o gl cod g (il anlp SO b ead gabai
a5l i polde 5l 0,8 eolanul Jlaasl plpls igd
ol jieS SN game (pl j0 S L g Sal g SLS S
3 peeslS lade 0 (b » e Wl g5ose
DSl ald gladigel b dnslie )0 gataiug slaaiges
@rCesgaze SIS 6,508 Shagh o wbles (o)
ol Gladiga 4 dgazme aslllas (pl (slaaidl .wigd ais§
Caz oalpls el ooy plmind; 0 Sl esd (s sleer
‘Q‘)"‘ B 03 g_BJ.AA u.ula 6L9445.o.> B ﬁ...,oolf M} )"U’""ﬁ)
2l o0 598 Bl ol 5l digad i olasi (65l 4 5l
(S pyen plo (Sl yas Sl 4 aag b izen
I ausle W g_)‘)b ).vl.w 6)..50)|..\4‘ 09'”)&5" OLQA..M...‘
IR 4z oy5e sam Slalllas 1o 09,5 5 IS5 coger « Sk

S5
Sy50 yd ok yiite gl oydsl axlliae ol oo SleSlsl gabs
ol Gl o 0uls Bras Wb sladiged ;o pgroolS Fahaw
dod ;3 pgradlS (o I8 0925 oaims (i JOl (o)
2ol (o)l eizmes BBl o0 (o) 2 )90 U Slaiged
Sl 53 992 g0 (sladigas don )3 psredlS Gliee 45 a0 oo (LA

Sk olosle lawsi ool aiogr o lastinl 51 5YL lod,

wilos )t 50,5 5 ST lie Bk Sl pseeols L il
e e K2 353 33t 8551 5 Sl Jlarial S Jlo o
zols (Yo ¥Y) ol oo 00iuS OB pae o8l )0 poedlS L apalge
b sladiged ;0 gl mhaw o5 ao3 oo i ol (o)
VAN £ 10N o1 uSleo s ng/g YIV 5 VYO G (my 2 9590
)90 Sladiges 1) ¢ )3 porasls mhaw (izres SL oo HE/E
cilage Sl plole bawgi ool arogi olie 51 YL (o)
S b ey o0 S g, cnl )l palS DY ae (ol
OB WS Bras (e 3 psedls (som HE L agzlge e ite
adllae ol b cadlge jo.ail oo 990 ey Slilso 5l g6 )]
3515 el s, 2 IS 3 00 ol (o g 2l
G V0 OYgams (pl 10 poredlS mlaw a5 ols lis 590 0y
S 65 sl polie cpl aS” Jl> o ail oo png/g YIOY
4 olSh o ol addllas (YY) 0 pug/g YITF U -/2Y o
Olgmd) b 2 ¥e 50 Sl 9 s cp9aedls whaw (o) 2
aS ol las oldlas (pl gl .cols, bush lL jo 95250
S HG/E VIV (g2 )50 slaaiga o poredls mhaws (2 S0le
30 (YY) 09l oo Jolis |, png/g AV U < /Y0 5l &l sy asals
porodls mhaws aS ols ylis 4y s g did )0 sy o gl canld]
s Ug/g VY — <IFY o S5 4 sy 050 ladiges o
ey gl 4 azg L (YD ) il o png/g </VY — </
Sy90 b sladiged ;0 poedls mhaw duyoe 4 (2l
SYL s g die gle,eiS b odawolie jo olnl jo solatul
59 0 odaline gl b auglio ;o polde ol yuioren a0
oads oddlice Olpss pl ojls J13 6 g Cunsg )l s
J...sb Judo a4y sl S aliBre llllas jo pgoslS Zolaw 4o
(5 Sy S larbsond ol asle lolse
039l Ol 5l oolail g als 055 § sloonds (slo0sS 5l ool

Adei (ol ogdle (YFNY) ail oSLas S ¢)l50 Lg)L:;.T 40

VF oY Jle o8 oyladd YV 0,90

CCBY-NC.4.0 DEED

Slownd y S5 r}l.ca\i.i‘é\a‘deu

8%4


http://dx.doi.org/10.61186/jrums.23.6.541
http://journal.rums.ac.ir/article-1-7347-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-03 ]

[ DOI: 10.61186/jrums.23.6.541 ]

31, 9 S s

S aieS Loy adllas ol (@S] 0S) S Wl
IR RUMS.REC.1401.060 o5 L lxiwd, S5 pole olSasls

O S 95 <5 ) Llio

Lo (rime ()i e tousl (o2l )b -

ool e )l gy -

ol e tosls 6,9l zos -

Ghezme m yo blad e iosls Judoxi g &y -

Ol (e 100y —

ob,lee e tejgp o oo -

Goe myo el Ll e i g g e — 910 -

Ola) e 1y 9 9 oy p — 0 -

» oa)l.c 03..»‘59 4....05; ! QSQL‘f quM 6‘)4 w‘d.e‘;
Bpan 5k a5 5l e ol sladiges  poges (BT 38l
5 oyt S I Sl 5

si‘é)..\s 9 s & e

S5 pole oBA 3 wgas Slides 25k ol allie )
oBuils Jbo cules 5l B ainsss aws cpl 4 0l oo ylonind,
(FoVe oY iz )b 0S) ol adlhs ploxl cga lound,) Koy pole

Obmd; Sy psle oRisls bawg adllhs pl i Jb (ol
el ol Jlo cules>

References

1- Hecht SS, Hatsukami DK. Smokeless tobacco and
cigarette smoking: chemical mechanisms and cancer

prevention. Nat Rev Cancer 2022; 22(3): 143-55.

2- Raj AT, Patil S, Sarode SC, Sarode GS. Systematic
reviews and meta-analyses on smokeless tobacco
products should include Shammah. Nicotine Tob Res

2019; 21(8): 1147- 48.

3- Hatsukami D, Zeller M, Gupta P, Parascandola M, Asma
S. Smokeless tobacco and public health: a global
perspective. CDC 2014; Available at:

https://stacks.cdc.gov/ view/cdc/43373

4- Hamrah MH, Hamrah MS, Hamrah MH, Dahi T, Fotouhi
A, Sakamoto J, et al. Nass use and associated factors

among outpatients in northern Afghanistan: A cross-

sectional study in Andkhoy City. Tob Induc Dis

2018;16 (36).1-7

5- Siddiqi K, Vidyasagaran AL, Readshaw A, Croucher R. A
policy perspective on the global use of smokeless

tobacco. Curr Addict Rep 2017; 4 (4): 503-10.

6- Siddiqi K, Shah S, Abbas SM, Vidyasagaran A, Jawad M,
Dogar O, et al. Global burden of disease due to
smokeless tobacco consumption in adults: analysis of
data from 113 countries. BMC medicine 2015;

13(194):1-22.

7- Mohammadi S, Shafiee M, Faraji SN, Rezaeian M,
Ghaffarian-Bahraman A. Contamination of breast milk
with lead, mercury, arsenic, and cadmium in Iran: a
systematic review and meta-analysis. Biometals 2022,

35(4): 711-28.

VF oY Jle o8 oyladd YV 0,90

CCBY-NC.4.0 DEED

Slownd y S5 r}l.ca\i.i‘é\a‘deu
oYY


http://dx.doi.org/10.61186/jrums.23.6.541
http://journal.rums.ac.ir/article-1-7347-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-03 ]

[ DOI: 10.61186/jrums.23.6.541 ]

...d,@.ab)y()\w)wushﬁﬂ)brﬁé\{c‘aﬂw;ﬁ

8- Rezaeian M, Mohamadi M, Ahmadinia H, Mohammadi H,
Ghaffarian-Bahraman A. Lead and arsenic
contamination in henna samples marketed in Iran.

Environ Monit Assess 2023; 195(8): 913-17.

9- World Health Organization. Ten chemicals of major public
health concern. World Health Organization; 2016.
Available at: https://www.who.int/news-room/photo-
story/photo-story-detail/10-chemicals-of-public-

health-concern

10- Sinicropi MS, Amantea D, Caruso A, Saturnino C.
Chemical and biological properties of toxic metals and
use of chelating agents for the pharmacological
treatment of metal poisoning. Arch  Toxicol

2010;84(7):501-20.

11- Casado M, Anawar H, Garcia-Sanchez A, Regina IS.
Cadmium and zinc in polluted mining soils and uptake
by plants (El Losar mine, Spain). Bull Environ Contam

Toxicol 2008;33(2-3):146-59.

12- Tinkov AA, Filippini T, Ajsuvakova OP, Skalnaya MG,
Aaseth J, Bjerklund G, et al. Cadmium and
atherosclerosis: A review of toxicological mechanisms
and a meta-analysis of epidemiologic studies Environ

Res 2018; 162: 240-60.

13- Ghaffarian-Bahraman A, Shahroozian I, Jafari A, Ghazi-
Khansari M. Protective effect of magnesium and
selenium on cadmium toxicity in the isolated perfused

rat liver system. Acta Med Iran 2014; 52 (12): 872-8.

14- Vainio H, Heseltine E, Partensky C, Wilbourn J. Meeting
of the IARC working group on beryllium, cadmium,
mercury and exposures in the glass manufacturing
industry. Scand J Work Environ Health 1993;

19(5):360-3.

15- Mezynska M, Brzoska MM. Environmental exposure to
cadmium—A risk for health of the general population
in industrialized countries and preventive strategies.

Environ Sci Pollut Res Int 2018; 25(4): 3211-32.

16- Tamas MJ, Fauvet B, Christen P, Goloubinoff P.
Misfolding and aggregation of nascent proteins: a novel
mode of toxic cadmium action in vivo. Curr Genet

2018; 64(1): 177-181.

17- Saturnino C, Iacopetta D, Sinicropi MS, Rosano C,
Caruso A, Caporale A, et al. N-alkyl carbazole
derivatives as new tools for Alzheimer’s discase:

Preliminary studies. Molecules 2014 ; 19(7): 9307-17.

18- World Health Organization. WHO guidelines for
assessing quality of herbal medicines with reference to
contaminants and residues. 2007; Available at:
https://www.who.int/

publications/i/item/9789241594448

19- Solhi M, Fattahi E, Barati H, Mohammadi M, Kasmaei P,
Rastaghi S. Smokeless tobacco use in Iran: A

systematic review. Addict Health 2020; 12(3): 225-234

20- Islami F, Pourshams A, Vedanthan R, Poustchi H,

Kamangar F, Golozar A, et al. Smoking water-pipe,

VF oY Jle o8 oyladd YV 0,90

CCBY-NC.4.0 DEED

Slownd y S5 r}l.co\i.i‘é\a‘dau
OFA


http://dx.doi.org/10.61186/jrums.23.6.541
http://journal.rums.ac.ir/article-1-7347-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-03 ]

[ DOI: 10.61186/jrums.23.6.541 ]

31, 9 S s

chewing nass and prevalence of heart disease: a cross-
sectional analysis of baseline data from the Golestan

Cohort Study, Iran. Heart 2013; 99(4): 272-8

21- Mishra S, Bharagava RN, More N, Yadav A, Zainith S,
Mani S, et al. Heavy metal contamination: an alarming
threat to environment and human health. Environmental

Biotechnology: For Sustainable Future. 2019:103-25.

22- Tomar SL. Is use of smokeless tobacco a risk factor for
cigarette smoking? The US experience. Nicotine Tob

Res 2003; 5(4): 561-9.

23- Goud M, Mohapatra S, Mohapatra P, Gaur S, Pant G,
Knanna M. Epidemiological correlates between
consumption of Indian chewing tobacco and oral

cancer. Eur J Epidemiol 1990; 6(2): 219-22.

24- Khan Z, Suliankatchi RA, Heise TL, Dreger S. Naswar
(smokeless tobacco) use and the risk of oral cancer in

Pakistan: a systematic review with meta-analysis.

Nicotine Tob Res 2019; 21(1): 32-40.

25- Evstifeeva TV, Zaridze DG. Nass use, cigarette smoking,
alcohol consumption and risk of oral and oesophageal
precancer. Eur J Cancer B Oral Oncol 1992; 28(1): 29-

35.

26- Adams SV, Newcomb PA, Shafer MM, Atkinson C,
Bowles EJA, Newton KM, et al. Sources of cadmium
exposure among healthy premenopausal women. Sci

Total Environ 2011;409(9):1632-7.

27- Pan J, Plant JA, Voulvoulis N, Oates CJ, Ihlenfeld C.
Cadmium levels in Europe: implications for human

health. Environ Geochem Health 2010; 32(1): 1-12.

28- Alexander J, Benford D, Cockburn A, Cravedi J-P,
Dogliotti E, Di Domenico A, et al. Scientific Opinion
Cadmium in food Scientific Opinion of the Panel on
Contaminants in the Food Chain. EFSA4 J 2009; 980: 1-

139.

29- Vardhan KH, Kumar PS, Panda RC. A review on heavy
metal pollution, toxicity and remedial measures:
Current trends and future perspectives. J Mol Lig 2019;

290 (1): 111197.

30- Ashraf MW. Levels of heavy metals in popular cigarette
brands and exposure to these metals via smoking.

Scientific World Journal 2012; 729430

31. Saeed M, Muhammad N, Khan SA, Gul F, Khuda F,
Humayun M, et al. Assessment of potential toxicity of
a smokeless tobacco product (naswar) available on the

Pakistani market. Tob Control 2012; 21(4): 396-401.

32- Hossain MT, Hassi U, Huq SI. Assessment of
concentration and toxicological (Cancer) risk of lead,
cadmium and chromium in tobacco products commonly
available in Bangladesh. Toxicol Rep 2018; 5(1): 897-

902.

33- Saeed M, Muhammad N, Khan SA, Gul F, Khuda F,

Humayun M, et al. Assessment of potential toxicity of

VF oY Jle o8 oyladd YV 0,90

CCBY-NC.4.0 DEED

Slownd y S5 r}l.co\i.i‘é\a‘deu
bF4


http://dx.doi.org/10.61186/jrums.23.6.541
http://journal.rums.ac.ir/article-1-7347-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-03 ]

[ DOI: 10.61186/jrums.23.6.541 ]

...J,@Ab)y()\w)wushﬁﬂ)b‘aﬁé\{cﬁ'ﬂw}x

a smokeless tobacco product (naswar) available on the

Pakistani market. Tob Control 2012;21(4):396-401.

34- Prabhakar V, Jayakrishnan G, Nair S, Ranganathan B.
Determination of trace metals, moisture, pH and
assessment of potential toxicity of selected smokeless
tobacco products. Indian J Pharm Sci 2013; 75(3): 262-

9

35- Orisakwe OE, Igweze ZN, Okolo KO, Ajaezi GC. Heavy
metal hazards of Nigerian smokeless tobacco. Tob

Control 2014; 23(6): 513-7.

36.

37.

38.

Bozhinova R. Accumulation of heavy metals in soil and
tobacco after long-term mineral and organic-mineral

fertilization. JCEA 2019; 20(1): 475-90.

Mei S, Lin K, Williams DV, Liu Y, Dai H, Cao F.
Cadmium accumulation in cereal crops and tobacco: A

review. Agronomy 2022; 12(8): 1952.

Bhisey RA. Chemistry and toxicology of smokeless

tobacco. Indian J Cancer 2012; 49(4): 364-72.

VF oY Jle o8 oyladd YV 0,90

CCBY-NC.4.0 DEED

Slownd y S5 r}l.ca\i.i‘é\a‘deu


http://dx.doi.org/10.61186/jrums.23.6.541
http://journal.rums.ac.ir/article-1-7347-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-03 ]

[ DOI: 10.61186/jrums.23.6.541 ]

31, 9 S s

Investigation of Cadmium Levels in Nass (Naswar) Samples Consumed in the City
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Background and Objectives: Smokeless tobacco products pose a complex and widespread public health challenge. Among various
types of smokeless tobacco products, Nass (Naswar) is considered the most important type of this product in Iran. In this study, we
investigated the level of toxic metal of cadmium in samples of Nass used in Rafsanjan City.

Materials and Methods: In this cross-sectional study, a total of 26 samples of Nass were randomly collected from the urban area of
Rafsanjan in the summer 2022. After the initial preparation, atomic absorption spectroscopy was used for the analysis of cadmium
levels in the samples. Independent t-test was applied to evaluate the difference in the mean level of metals in the samples.

Results: The results of the present study indicate the presence of cadmium in all samples under investigation. The average level of
cadmium in all samples under study was 2.98+0.58 pg/g and the range of variation of cadmium levels was between 1.25 and 3.70 pg/g.
Although the difference in cadmium levels in light brown samples compared to green samples was not significant, its level in bulk
samples (3.3£0.30 pg/g) was significantly higher than packaged samples (2.8+0.58 ng/g) (p=0.01).

Conclusion: The present study is the first study on the level of cadmium contamination in Nass samples available in the Iranian market.
The results of the current study indicate a potential risk of exposure to cadmium through the consumption of Nass among Iranian
consumers. Therefore, increasing public awareness is recommended to reduce the use of Nass.
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