Al Chrvolas! B0 Jol Jlw | s (S55 patle olSlils atxe

$Alis s aile
 original Article
gt gt sl aSls jo ol LT cdale  wy
ol oM

Lb S pale oSty K05 S0 8 Lol

oS>
bl il o o Slgnly pasl, Sgmg il o i sl Gl Lelse gl S0 Gl e ) Ll s 5 ol 0 Sl ek
S o ygn il g a0y g g a5 ) el el o, ) o ezl 5 a8, S,
St aglad b e s ole ails ga el U SLlE aalllas cul s il lajes gl abig Ceanl Ay cls dams glas o UE el SlalE

e 80

l_,;}| Do gdteale o8 S e Jilie ilime lide o ole £ e 4 oty 1 s olfiin VAF slaad | faan Gl o ke By g olas

gihond S AT Gt Jilia fl glgm g8 il SIS ) Bgle ) g declmalaya s 3 lalis, sk Sl a2y 2RI B P
w3 5 oalind Sy s aail g adgle Su il ly UT Sy, 5 eSB! o

pllaa L gl lansl 4o g VAEVE o al VB VP G ol phontle 33 wni i ool 3 ol dnlllan cul cola azils ool o sl
P S A SR SRS SR N T - T s I S L SRy 7 EPRE 1 | S A E N SRS PE TR, S T L S Y L e
RCY.| PRSI IPRCTL | 8 P P JORCH B PR R PR 4

L._-Ijhl..'_lsj..:g-j..._-,,iI;';__-J.t..‘-d...fmu.dJl&iIj.'nl_'alJ.Ll_n;aaﬁ&éajﬁ';:&hhdiHﬁi,Aﬂh&'éhd.;:'IL::lsr;WJ

A et pema e ol

A
6 o3 o gtti slBias ol o3l 51t guadS SilalS
dodio

Sl alele b gl Yerd e o ssle ol ailyg aoati |28 Lald 5 a8 lelgs 5l S

oad Spra g gan aib l; llbps ol o> Sl slagy das 15 e sy o) pldl 2l
JJ.L.A 22 _,'f .:r'l" sdals ‘_,[ﬂ.g ‘5)._.5 uju.ﬂ [, TR E'_..n _',l I_r.:.ll.l ..\_7!3: - LBJB.TJ.: 1;,_:1 ..'A...:-'.- =t _]Lw'-"ﬁ-,',
SISl A LIy (555905 dailona gz 1 gigSna el $li9n Slge g ST Loy Jre b
G S s, il e el Ll Sl WlE )| cys g oy g s3li il 3,00 g p sla lSos b
Aoniad 58 ol A8l o ) g S UV opaine Sy olee VIF s o i f Gl 5550
5 paaly laEe (O-F) sl oo ddai YVF - peal, | ‘_,i [LAPORII DR [\ g L TR IR EL RO
dubes YVF - agualy dllecul 5l o5 2L gla Ko ool 35l ) sl e WYY — ol LY
bj Sl sle S o paol) lace (0-F) 050 s slfis by ol lele foego plaie & s 5l g
ol el el all o o5 AL sl s 0 (F-0) ol sl anslid | iss
SAVTO VTP G St mplealoia. Soy aalfaia L bs Jytsniiyyi
Fmail: ghadadi@gmail com S AT T 2 4 L P P

www.SID.ir

hitp://jfums.hbi.ir



www.SID.ir

Archive of SID

Al o

L g, 9 9lge

Eo s Jle Sl Jlaa s gefes gla wils Ll
9391yt glaes 53 o o 28,5 18 e 5 plais L
=i AN 008 e gbadiiagdog b g o
335 plal 4 el )3 CES) g0 Lot

go wlaisla god ol LB gl oSl
Sl afad g 2l J b fad i ezl e
Aoy gelaie sasm 4 a8 Jlealls i .Sl
jloolinul 5,90 e a8 8 Cllasl Misgs ass S
Olejlo ;0 &5 035, (SSNTDs) wal> ol Jld 12 g4
el sad assle g Sl ol S 63
5 Osel e oSBU > e ] @) bogyye sla 558
e (of Sl ;o W23 1 (g5l 8T 2,
ol l_,'_l...41| e AVY-VA) el acil el o) s
A8l e i YR Slila il ) 2a
Feazs SEGT Ll Gl 5ol plae 4 a8 ey
L (CR39) Gy L e 5l ol et
Eﬂ L'.'Jl‘}.:_'p '}Jﬁj-ﬁ .?;1 J.} 'J‘:’hg‘_}l‘ﬂjg':" Yﬂl' Sl
8470 40 Mg oo alzul aly B a0 dlleal] (o o
hMu{_iméﬁ‘sﬁaLﬂujdhmdM
o digd oo otali W 213" oL, " Mkl
VAR slass .,Jrgi.m.a Jilee & b e Sl 15,13] fo
R Gt aihie Ve gle plaslo g o e
3 Pl gllas g bl p 03 i s @iy

Gl pleatle ;3 Zawi Vot w4 e ol Cud
ey VP g g gl pleasls o feyis Ar g2
ol e s S 15 2is gls plasle o
L Sl abl &5 5 g mails Yo alald 5 baiayss
s aid ke gls plaial o I el el
Sl e oaly (LB e SO leitle jlaib
ale ol JE g e ;s 650 a4 o ole £

il ol (e (5550 el (5 m o LSS

e gl Ve lad ] Jof Jol Lo S35 aale ol S2000s 4 L,

sl iy s gl 38 g LT B | m

2 5 el 8 il o W1 o) U il S 5
& Bl 0056 cpl a8 o ol T 6,3 callozl
$ o 9N o B ol 09 (o0 ik o
Ll (7)ol (oo plans il 5 03
el oy Sl & i o 5 I8 Gl el
1-Y)
s josols opl (gol gla S aS G50 0
Glas 1o 4y 518 ol wll a8 IS JeSs Jleisla
a3lis (il o llonil paialay &y g 4zl ol s
P chasiby g 8da U Coyse by dider g
oat abols glall il )3 waoezi 3 39d iz 5 by,
il sl ol ) wlei o sile ) (sla ) aiins]
i Glace il il y ol Lo 50 aby
L)l e, slo Gl 57U - TNF &5 0 e
Sde dy Sy il e ool G glaell ) 3l
2 e U Ve pol el L b 5 Yk
IV Gl a1y dy oy a0 D (il T3 caSe
g gla ama o 5l cl 2lale (F) ans o 20l
5 il e Ol (lam ) ity il 4 g G
g o S bs plessl 121 glgs o o] e
ezl allas gai wald Ly 5l » olazsl, &5 S5
Lo stS 3l (sl ol dibats lon 5 Ll ung
e (55 ojlil Dde (GVsh g gl slo )b (b Gl
Al aols ploul diey il 4o (gl 00 8 Sl alllae 4
- Ol el glo g 30 9T 35 lpl 58 (VYY)
ol 428 5 plonil 518 ol (608 o5lail 3 g SLLS - Ll
5 OVA Bam” uilia b oy i (VA-18)
LYNF) s dtaa s B VYL, Sl sl elags
e ol sls deta sy nsS L3l Cudss
sl 5 ol oty iman g 5y et LB
plal At o Jile ooy ke ans Sl 45 0 1))
Spars 95-h oo 1 Gl il s A 05 Lo
ol plsil ) acs ams o LA ) aalllas !l
il e o ool 8 ekile s e saalllas

L R PO NV P O = S P S LW T o

WWW.SID.ir

hitp://jfums.hbi.ir



www.SID.ir

JESTENE P TS

polie i 15 gLl Ll g a5 390 Sy
WD azd s s e gl laze & P<(.05

¥ oovled slaai 00l dalllas _',L.:)L‘L'.ﬂ 1947 ola
b youly (g3l )S3T o 10 s 5l a8 b ] 3l 00
P TOENF Jemsla pleisl o i 4 ol
L slo slazsly 0 g YA NP GJ—?T sla laz=L
walizs clals o ool L8 oo lale () jlagsed) ol
g d_al FFE T"_er anl FAL ‘F';'-.':—‘j i aik
o o dzgi bls slaisly aslia (T jlaged) Sl
5 e Sl dioatas Ll iian a8 8 IS mllas
L sls plesslos o jo 0!, U8 cdale (P<0.05)
allias Ly sl plassbus cadly oo a5 3 oot pllaa
L)l e Sl 2l g cts izman s 2l g
les o 5 ol Shale Sglis aves o5 LSS Soasy
Al 0 B e b Glaisl g dide 5 ) )
Al e 30 5L ol el &5 Js- 0 (P<0.05)
A8 ed LS 5l e Sl Slab

P P gl ails o 3, 5 el (il
wad S ails YO qu_l Sl Gl il L,T"'I.qud

Sdbgla i aldlo 5.5 duulos Sy
o ol g Yopsva' b (S j La w25y
aole 18 Slilasil by a5 s S e 0 5
et slpity Gl slagip o)lyo sets e (sl
a8 asss ol 28 8 bl enS18 sl aua B ealanl
l—:lgd_'lrljﬁun&fhwja l_J' .‘lg.‘;- L._.ljjdl'r-rl'r' Jﬁ}ﬁ
75 yolis 3 oly Joleh oo " G288 s
oy L PV-Y) el 0 alins (EEC=.0,4) "]
@50 g a0 ooly LF clale bagte oged
Codbgle 5 allllobge 3345 355 e 03ls LS

..k.f:l..rﬁu-:.a_’,:.—.-‘:l_...u 'I'qu\rlbd{}ﬁ_‘_ﬁ:ﬂ

Al Chrvaial | BLDw | Jst gl | ad (S5 pate ol Slils adne

Samd 45 Lajad wgiesis gl Sgr S
LTS OC | PN | o R | [ 5 P e
4 Bpedds opl ool J1F L sine S gl Gl IS
Jold oled il Jolowe S 0 cel ¥ Sova
slos ;5 ki 110 g St JSI 7F agdle sl 750
Ly Aee ol Y3 Cons o5 ko 4z YO
W 013 s Sae (slals, 15,8 b8 ¥ S5
g3 5 (59 g8y Sae alowgy oy B 5 I
" ety S By " e
Slalza 295 | s sassli (Electrochemical Eiching)
Lty olsis a1y 3sd ulyd oliSas 5 s 3
b8 ecds (g3, 0 W L3 (hs, (g3l 50T (ol g
s " e pledl 51 g AT =VR) 2l 3gei s
@9y W als gbs) gad a5 " pleandy 2SI
S e e e
3 oled b aw el e 0 b sl s S S
S 5 hled ok Glete @ Wk shar eSilea
slales; s o5 1 e g 20D 85l o flae
Oeeipy Jga 8 3l odliial b ol 5 ke lade 4t
Ly S

e yo gl S o lals; Slaai N Jge 8 ol )
oLy 5 Sl Sud) a5 Sl 0 K g
3 ey S gip play e T 5 (o)) 55 2l
Al o gieSe (gl wils

Gely ¥ cdile= N

g

Somlas il ead g (05 05 sl 4
Logle bme 31 la o 51 302 Ve sl Laasss
3y led 3l e g 2ol L8 ol S ekt clale
bz 2 e Fl et g 00D ol slaly
RVRSE VO EURRY Y Track /em” o sacls
Bg.m™ day
n_ﬂ; l.f}l)!h P s )| ool L sl i EL‘L-

it eail g abde K ibjle LT ey 9 %

WWW.SID.ir

hitp://jfums.hbi.ir



www.SID.ir

Archive of SID

g YA YY) oLLS AYE YA Ll FAE AT ol
Slaw e 03 3 VYVTFEVFUFABGm 35
5325 000 )b 93 0 Ged s vy 3590 slo &>
YV SLLS N F Ll o Ae s 50 FYY 5 AL )
Ele,alS s 3 (VASVD) il oagy il AT 5 5y
clale b Lzl 4y by s e o 208 olas alis
i fnpiie g lee caSe e S V) bage
a8 SV gz L (5% 4 Bye
AVE=F) Gl o 3,155 1yt wana

chale Sl sgip cblas  Jadl o g
dlgiigy Yo oBam™ 1) jlug gls il glp Jod JB
L gble o 58 ool 5 800a lde g (YY) Col 00ges
L)) ol ead B8 F Bam” el lisn
dalllae ;o oad (5,8 ojladl lie b jlade sl aslie
37 gt Olah 45 355 608 il g o0yl
g o b ol jhall e b Sl b bl
plas plasle 2l gla 0 ool 5 Ll
e Vazo! &5 268 sl il oo lazsls
g3 asl e ol Aded ata aS o3l 9 2Slgal, e
ol Al e pab a0 peiS gl adlats (0l S
Al A G pip e E3dge (p] S
wteerle mllas 3 S 5 mealy Glis e
Olies romly Eydgs oul (oald 9B sl sl oo
o ojladl o ailass ol ol (sl o Gl sl
. P

s glatil ciliis clid 15 58 ol Cald dnlie
Sl o aily Jilas slen o 5 Jlada af als lis
ey 2 4k 5o ol i b gl tme Slis pgu
Le slaslay ey 5 {p<0.05) 5 b5 Ls lazsLs
oyt oLi5 aalllas 4l gy 38 LS o mt eal
1 pl Sdale Glis a8 ol SLES 50 ey S d 0
ol eale gl 2iy iy ea b Sh  Jol 4ids 48
S e s 2l pp S AVY B2 Lo,
Omb b a3l blei 350 o e (S
Ay s ) ik a5 Gl pes Lo S o5 >

e gl Ve lad | Jof Jal Lo S35 aale sl S2000s 4 L,

sl iy s LA il 38 2l LT B |

00 1
=
o 4 —
aa 4 | —
i i [ I
- i
EES
= I
o - r — -
Cirorese T ] etk

walims dlatsla mllas b Jiles g ol SlF Slale ailia o) lagad

e
i

e gl wils il Silads o ol Gl dlie Y laged
P

i:n#-‘_i
cdale .h*-.l}'..n &1_‘,.9 a¥ ala QLLE axfllag 1.'-“11 t‘ll':"
Slod gifs gls wls glea 0 s,
aloul gla (g8 o3kl oo sdg YAE YOBqm™? 5,5
CpeSilis a5 sas e olii o Bes 5 o3 daagi sl
P S ajlal kg o ey g3 8l Sl
ool s3g YoFE FVY Bqm g 8FFE FVY Bqm®
S sazes li Le dalllae mli b gl ool aslis
raly g e Gt 2 LS el Slle b e
Yo ol oliin b bl 5l (S ) ol .
30 3 cal cdale Sl (VY-1F) 0ol | o igza

WWW.SID.ir

hitp://jfums.hbi.ir



www.SID.ir

JESTENWE P TS

S =5 A
ddldtﬂT“Eﬁ—adf_ﬁ".'}“Lﬂl‘f‘?ﬂ:L’
oSl vy gl 4 B Jlas S QTI -
Bl oS sle clale o= g ool 00is 55 L8y pai calily
jloalin il a2l SUjdas ails | o oS (slaa
Slil 5l eslin pas (reimen s Sy pleile pllas
L s slaanly (05 L 5 oS i ) 25
LS 4 s se IS Wl (oo s e 5 alals

_JiL““ A=
oyl iz 2l pose 035 L ] 5l (puioean
hlsalissas 03 (gl o5T pgil i ls I8 ol o

Al oo (830 Sl Sl Capds g (2o bLS

(P10 yad g LS

Oln! ool 3l lejle Sk Sld (5 Res lSiule)]
g &l 2SlE L] e |J o o el SUlSLl a5
S5 pale By LT LLS I 60 55 o> 5
e aals glel Ll 3 ajes 0 &5 LS

g oo Pl 8 g ST Wil sdged (g e

References

1. UNSCEAR. Sources. Effects and Risks of Tonizing
Radiation. United Nations, New York: United Nations
Scientific Committee on the Effects of Atomic
Radiation 1988,

2. UNSCEAR. Sources, Effects and Risks of Jonizing
Radiation. United MNations, MNew York
UNSCEARI,1993

3. UNSCEAR. Sources, Effects and Risks of Tonizing
Radiation. United Nations , New York United Nations
Scientific Committee on the Effects of Atomic
Radiation 2000,

4, WHO. handbook on indoor radon- a public health
perspective. Geneva: World Health Organization 2009,
5. Schmid K. Kuwert T, Drexler. Radon in indoor
spaces. An understimated risk factor for lung cancer in
environmental  medicine. Disch  Arztebl  Ini.
20010:107(11):181-6.

AT CHVOELGE T80 Jot Jlo | s (S35 oyt oL atoa

3958 ol aeaf Sl ont jpama 8l bl gl Sl
Slp a0 i Bl e lae (glaa ISl @ 0y
Carmd o) 5 5l it G el ey Slad
il e oYL olals 4,
s g9 a4 dag L I (nl e clals alia
whe sleislo oy o Sglis aF o i glezsle
Al e I e My mts sla lazll g ey
A 03 45 28 ol Gt g8 (e ) Esege cal e
Il 4 ool) &5 sl paiejlrl geagien i Dyse
ol ogdle 53, e glan 315 5 sadi = ]
Lo o) glalass g oom jlusi Jom sla plazsle oo,
S 0 2 ol sddy (g)lpo AT L 5 G alws 4
TA s sl g aih 5 e ool oS
5 =5 Sty sl Lajlas ol M8 5 AL e 0L
s e sl @ (B 51 5 & 05 S5 35
dzg by Al o0 3 ol yate plae & el 0bj
iz a> sdalalee plalaliayas la
s 5 bis (el S LOT-A) 2Bl (e 55
&3l Olie A 0lg e (5,l50 AlS 5l ealaz

ans 1l 1, Jilie 5255l (55 g5

14. Menzler S. Population attributable fraction for lung
cancer due to residential radon in Switzerland and
Germany. Health Phys, 2008;95:179-89

15. Hendry I H, Simon 5 L, Wojcik A, Sohrabi M,
Burkart W, Cardis E, Laurier D, Tirmarche M and
Hayata I. Human exposure to high natural background
radiation: what can it teach us about radiation risks? J.
Radiol. Prot. 2009; 20 A29-A42,

16. Bouzarjomehri F, Ehrampoosh MH. Radon level in
dwellings basement of Yazd-Iran. Iran J Radiat Res.
2008:6(3):141-4,

17. Ghiassi-nejad M, Mortazavi J, Camron J,
Mirpomandrad A, Karam P. Very high background
radiation arcas of Ramsar. Health Physics.
2002:82:87-93

18, Sohrabi M. Recent Radiological Studies of High
Level Matural Radiation Areas of Ramsar : High

WWW.SID.ir

hitp:/jfums.hbi.ir



www.SID.ir

Archive of SID

6. Budasky D, Maurica A, Robkin, Stadon. Indoor
Radon and its Hazards. : University of Washington
Press 1987.

7. Thompson RE, Nelson DF, Popkin J, Popkin 2. Case-
control study of lung cancer risk from residential radon
exposure in Worcester County, Massachusetis. Health
Phys. 2008:94:228-41.

8. Fabricant J. Radon and lung cancer :The BEIR IV
Rrport Health physics 1990;59(1):89-97

9, Krewski D, Lubin JH, Zielinski JM, Alavanja M,
Catalan VS5, Field RW, et al. Residental radon and risk
of lung cancer: a combined analysis of 7 North
American  case- control studies.  Epidemiology.
2005:1602):137-45.

10. Pukkala E, Martinsen JI, Lynge E, Gunnarsdottir H,
Sparén P, Tryggvadottir L, et al. Occupation and
Cancer. Follow up of 15 million people in five Nordic
countries. Acta Oncol 2009:48(5):646-790

11. Sandler DP, Weinberg CR, Shore DL. Indoor radon
and lung cancer risk in Connecticut and Utah. Journal of
Toxicology and Environmental Health, Part A
2006:69:633-54,

12. Catelinois O, Rogel A, Laurier 8, Billon 8, Hemon
P. Lung cancer attributable to indoor radon exposure in
France: Impact of the nsk models and uncertamty
analysis. Environmental Health Perspectives. 2006
114:1361-6

13. Lubin Jay H. Estimating Rn — Induced lung cancer
in the united states Health phys 1989:57 (3): 417- 27.

W gl Ve lad] Jof Jol Lo S35 aale sl S20005 4 Ly

s iy s Al 38 Gl LT B | m

Level of natural Radiation High Level of natural
Radiation 1990 3-7 November; ramsar, Iran; 1990,

19. Schrabi M, Solaymanian AR. Indoor radon level
measurement in some regions of Iran. Nuel Tracks
Radiation Meas 1988:15:613-6

20, Schrabi M, Esmaili AR. New public dose
assessment of elevated natural radiation areas of ramsar
{Iran) for epidemiological studies. International
congress series. 1225 (2002) 15-24.

21, Sohrabi M, Babapouran M. New public dose
assessment from internal and external exposures in low
and elevated level natural radiation areas of ramsar,
Iran. International congress series 1276 (2005)169-174.

22. Sohrabi M, Solaymanian AR. Some characteristics
of the AEOI passive radon diffusion dosimeter.
International Journal of Radiation Applications and
Instrumentation Part D Nuclear Tracks and Radiation

Measurements. 1988;15(1-4):605-8

23. Sohrabi M. New developments on electrochemical
eiching processes at the atomic energy organization of
Iran. Radiation Measurements. 1999;31:115-20

24. Sohrabi M. A New Multi-Chamber Electrochemical
Etching System Approach for Rapid Characteristics
Response Studies in Polymeric Dosemeters. Radiation
Protection Dosimetry, 1985;12(1):55-9,

25. ICRP. ICRP Publication 69. Age-dependent Doses
to Members of the Public from Intake of Radionuclides:
Part 3.Ingestion Dose Coefficients. New York.:
Pergamon Press 1995,

WWW.SI D.ir
hitp://jfums.hbi.ir



www.SID.ir

AT CHVOELGE! T80 Jot Jlo | s S35 oyt oL atoa

JESTENE P TS

' Original Article

Assessment of Radon Level in Dwellings of Tabriz

Haddadi Gholamhassan
Assistant prof. of medical physics, Dept. of Medical Physics, Fasa University of Medical Sciences, Fasa, Fras, Iran

-
Abstract
Background & Objectives: Indoor radon gas (““Rn) has been recognized as one of the causes of lung
cancer. The presence of radioactive radium in the construction & materials in the buildings its changes
in contact with radon gas may lead to increase level of radon gas in the residential houses. In this
regards, indoor radon measurement is important. This study was conducted to determine radon
concentration in Tabriz houses.

Materials & Methods: In this study, 196 radon diffusion dosimeters were left in different floors of
houses constructed with different materials such as cement (betony), heated brick & clay with raw brick
at every floor for 6 months. The “electrochemical etching” method was applied to detect “alpha tracks”
on the polymers of dosimeters and based on number of these tracks, radon concentration was
determined.

; ; 3. y
Results: This study showed that average radon concentration were 39Bgm  in the houses. At different
floors & different construction material the average effective dose equivalent of lung tissue was

0.97m svy_l :

Conclusion: Based on these results, it can be concluded that, the indoor radon levels in the Tabriz
houses are within acceptable range.
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