[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 |

Semnan University of Medical Sciences

KOOMESH

Journal of Semnan University of Medical Sciences

Volume 20, Issue 4 (Autumn 2018), 603-807

ISSN: 1608-7046

Full text of all articles indexed in:
Scopus, Index Copernicus, SID, CABI (UK), EMRO, Iranmedex, Magiran, ISC, Embase



https://koomeshjournal.semums.ac.ir/article-1-4078-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

AV 586 (VY 3l) € o plouds ¥ 3l — yirogs

JUT 10 51 (g SLBLS b o i S B> & Shos dwslio g (w3
ColS gy 4 (Slaimd (S 39 (59598 g

coa5 ((P.D) surzin ol l(PNLD) il ol i (sugad MSC)' L5 55 5 40 sans PN.D) ety s
(PhD)FLS;LI»

) Sl o oyretoges Sy pole slliils o Sl gy saKiils o il 5 sis ol 25—

Ol o it gd Sy psle K2l Sy Al s S 5 s S sl 05 5 Y

I Sl ool 882 S 5 o o st o oy 005~

) s s gt Sy sl oS (Sl gy 0aSis j lo 05 5= F

AWAV/NIYY iGh el a0l A\YATYY/YA tesl s p )6 mbakhshandeh@sbmu.ac.ir- YAYYVA VY VY0805 o shosn saiows 5«

A Lol 51wl p camlaislo sl condl (59590 b5 51 ASDNA L J9SIgo a3 0 ol g g y:dun
Slaml Jds aglasimnd (S o) 95y byl liigm gl 20 o cdidlo (5l 2 (BPION) (o2 pm o929 51 odlisw!
AlBlio 990 oyt )0 gl (0l (GYb Do pb 9 S5 2 L Lrgi 1 3585 1 I (AU (polais] WSOl slagi 5
31 ooliiwl el 31 Gliin! yotite dy (yiwSod g @B oS 5 oo adgl Blas 3 ymo candllio ol Lol Bus A sl
By Bl (p bwgi ouls ol (S Jglgm cblis qull (w9 (2w sla Bl

= L P09 1 3l (e 9 o Ay )l gl 5 59 sl 31,81 5l oulls 4id ) (495 (Gladiged b Jig) 9 Slge
plmil Loyl (g9, y=(Comet assay) wolS yg—o3! « dai 0 y9—0 G lo) Wi g (S Lolgd 10 puusT 31 dlols L
i olxil C5.0 s 59K g IBM SPSS Statistic version 21 ;1581e 4 31 solasw! b 3w osls Jodoxi g dy poxi. o

St o slaion /) b yaly1 L5 g oS slouan o (6110 Bla L g lin 13y g @l oS 5 Blis JEailaasily
Lo sLpog S L duglio )0 o2y Blis 3 ooliciwl (y9us g ooliiwl b sbarog 5,0 DNA a1 0,13 cauml.(V/YY gricm®)
A(P<e[+8)d8: J it (oS ¥

WU b 0y (61)10) Blix £ 95 yuiin a5 Jo yo.cawl F9oDNA & 0015 el Gliae Gl381)0 loj pukiior s yufaomsis
i g0 DNA 43 03,9 coml (5500 (1581 50 aliold g (o yan

oWl gl 30 Cdadlons (ST (aolS (5903] (a3 Blis ( glaimd (Sl jy 1 gualS sLaojlg

S Ghlas (50l =05 5 iy il bl 5 ap s Gn gy LS o e s Atad Lagl
21> 55 a8 Ghlan) WS 28l 1 s slapless 5 oslial W s o)y 5 oSl Anc) Gt 5l ey s
S50 VIS or S 5 (Gl sad 505 ol ) 5l osbizad 35050 51 S il Ll Dl s oliesmla s,
b (PInDy e > Sletd (S “5\:“‘-’*’” 3 den il bsolan oloys 5 Lats ) 5 Olsisnlasi
axbobanl el 56 0l 5 Golweslel iz 5 Hley i s o 5l el Gl 5 e Sl L
A a5 75 OS5 5 ohlen @l Lol Sl el &l e

(ICRP)International Commission on Radiological
055 3558 53 |, cols Ol de 5 8l 58 ALl aProtection

ANEP

ﬁu}j J_"J" BL) v-b\.ﬁ.’:- 9 ‘jfj CLA J‘ GM aé\.ﬂ.«.w‘

el S as 5Slm 5 GLSsi ) oml 31 AS e s g
Kl o 3 ol 4 b pe S a olizl 135, Gk 53 3 B il (S (L5 V]S

vay


https://koomeshjournal.semums.ac.ir/article-1-4078-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

oL 5 L4 Jf)'j. s g2ms

G sblis b oS 5 sldblis s Shee anylio

SombNV/YY griem®dsles J&s o35 1l LeaS o lag
BFEILVAR gr/cm3g\_<eu u_..fw Oszed (¢ ole
39 ool o oleblis o o 51 S Ol ls
Slesleal (Sl cpl sy o b4y (Sl (55 aajzwf
Saols pzals 1, ow Sl esla] Ky o oS 5 slablas
QLS)\S S _~ \.—AK AJ_M‘ £ gin )LT twﬂ.’c ;}" L
clablas 5l aslaul oy 5o laen S b s
3 aislie 5 ) 2 o slablis 5 S5
5 el s Glsl o, s 5 el Ty Yo
S ool plas JHlS s )\J'é\rj'. Sheslanal b ol
g@dﬁr&;ﬂ\,@}m&ﬁz}tﬁo\ﬁ
S J\i# oS @..\-?QT Shals e 5 Sa 5 Lk
5 ol Lacsl e J&s ) 508 il 5
S5 A pll e b JEs i 5 ol cS 5 ls
Cmwd 3 92 6.5], Ao p i AS‘C.\SZ()(),Q;&Z?O
G0 2 obSes 5 (s s aS gladllas o
s qud\ Slawa Sap L85 5 0 30V i sal
55055 DBl 5 8l 50 Gl o 45 A8 et
S s D61 s el Y] 5l ssm s o ala
53 5 Adds Fe 5 FO X A0 slagl 5o\ Fe Kev LS
assle bdd b e slo Ve 500 Y0 O Jolss
O g ol L e w5 5o sbadde s>
3 oS ) o a36 Blas S 5 e Blas ) eslaz
A A e - L cwlS 2y, al s s 4 Ckﬁ

L y9) 9 Slgo

235 eaalllas o) 55 S B oS5 Sli> WSy
ool Llis S sl 6l ) RERC AT
Glazse) ool G L3 Ol o skt (6l pas ealia
Jes csls wile SVL S5 caeslie gyl 5 Calants
Gt S o s s 4 s o eaS) S e
Lol jen cBlim sl 53 e L2 K15 g0 o & Caeed
slasg bl S el blas 5 iy g iUl
(EPVC)Emulsion  Polyvinyl .o S als
S VY 8505 2 S AA =5 5=l Chloride
53 (p,-5Y+ DOP- (Dioctyl Phthalate), ,SYYEPVC-
2l s, Al 4S50S 5 ol g 4 LDOP s 5 03 S

vay

PIEP PP BHAG il Jn 5 oblen ¢l bl
S eblis Loy 3l oo sslizal [O]ans 28
Ol e cmle, 5 pdilanl Gabliz 5 s, das
sol Sl ol o U aslg e by, ol 5o cbles
G oy S eslialams Ll ST, gl 5 ot ol
6\—%3-“)'T el o e e e /0 Celiio b g e
S5 550 e 53 Lol L5 5 el Jsamn 3155030,
Slaity ol arilin 5 ool 4z 5 LG (apron) e
5oL Culins 0y e ale s s 4 bles
osns o il n 5555 w3zl Lol oS 5y 5as
[V F]ams )5 sag 5,50 |, o3l

Sl s a5 Lablis o) 5 eslinal Jls ol |
Slas 55 Sl s e polan] LS G,
o 3 L g o) YU Gl o 5 550 sl
By clio cblim sae 55 63l pn ol a28lia 350
S 55 emel lag] 3,5 S Jds o Lables
N5t LS5,

st DLl K plsie 4 oolser o (s3I0l 02
cali s 5 Sl oy e (Shielding) IS blx (o),
<\ s bl (Primary protective barriers)aJsl bt~
sla _z s (Secondary protective barriers)a, 5b
3755055 8 iy Calani) bilam

5 Y e iy lanl e sbbls cale ol
@) L e sz L s e 5 S o pzan (005
sla ln 6t ol alameas glesS S, Gl
by Mt Jy a8 e elinal e 5 3 (8 3
156 clablin 5l oslital Conn 4 &S o 4 i 0]
il s 0 5l slizad Colne SN - Jo sid o
somdablis 55 0550w Coa 4 ol o0 Ll
s lablis culns oy ol bl 4 3K ¢ i clas)
otk e (Disposal) ass b Las o Jaos oy ol
il Sl Jmn Ko e 8 s 3 S
e ey e i 5 )8 o8 ol 5 aas
lacl baglpanlo s 53 O sz s Sl b
o 3 Gl g sdned o WS Ol 53 Uese o
S V0 055 A g Blas 05y Jass [Flass e
W) sy Yoo Jalas 5l Wil 5 (o S5hS /A
LIV]RS 200 Slo e o S ) &= cv‘ Bl (fJgﬁ’LﬁS

Sl s 4 ol s il eagame L5 o
o a8 NG slag5 5l ensame o 5 (Z=AYVL ol sue

3l comnl J&a 5 szl 508 2l 5o gl sas


https://koomeshjournal.semums.ac.ir/article-1-4078-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

WAV 5L (VY o) Fooolas Y uls

esS

g 5 a5 15 el sd 4 b 5580 5o adlas
e Sms S oY 535 53080 5 mmsale Gl 450
L S g oo olge b badshe e 550 0 00ls 13
Sl s 2lLls Ll o 5o 5 eas GJpH=Ye o YL el
eSS gladsn W oo 55585 S aUS ol S
S 53 85 5135 5l e ek S50t ol DNA L]
S lge 0l G a s e 4SSl plae
5 Sl B 3 ey &S A e 5ol 1, ISl 5 aisS
liw S e 4 St 5l %fﬁg*‘ﬁjgx‘:‘ L sanlis
AT Glaas, [IVAF] 5t e s> calS | ladlls
Gy 5 aals ol beulS tyles Juls culs JS
2l Jyame S on3l ol o ] 5asl e ol
Al ol bewls ool S e sl | cuy, LB
iz L i Uy e enscael IS0 4 g
Job cpm loalin J6 abaf, O b RO R AT
O3V cnl plrl Sl a0t e 0dss 5l 50 5 Al
ali )ﬁ)\ﬂ b Jole ool s i) casds 55b 4
4 (Z\LMA) (Low Melting point Agarose) :,.\ < s>
L s sbadad (655 am 5 bse 53 4 S s
(Normal Melting point JL. 3 <53 atass Ly 3, 81
Sl Cgr e a2 00l ) 3(Z\NMA) Agarose)
5 a=zools 53 Y Sudlll s gy e sl 4N
o A A Jliy (50 4i83 0 Do 4 Ll
5wl Lagl JaY Jlosy 5 badld 55 S 5l 5
93 S0 5 ot J S Wi ) 4 bl b
ito J S 55 53 leslalyl 0t 650 55 oo
Cte oY (g9, 4ids VWV Sue 4H0,Y - - MU g
VO e 45k 2 5 s Ol Ll de g 5 08w
53 5 3L 5o ol salas caalsl s o anes 4dds
M - mMTris -+ mMMEDTA .Y/0 MNaCl) o3z
a g 94 bye (PH=\. 4/\ Tritonx =\« - .NaOH- /¥
b o oDl iz eals 5 Jlady (500 4ids FO s
S st any o 5l ey 5 ot din A2 Yo Do 4y
530 5559 AN 3L g0 4a8s ¥e us aDNAG
Jy 5o 5(PH>\Y 5\ MMEDTA NaOH- /¥ M) »3
SSb 050 5 ol Jsdo Sl ol xas SIS
oo 4By FO Sae a5 a5 5 15 3L ol 5558 S0
sals 51,5 el A Yo v ol 5 &y YO el GO
s ol L aids Ve S 4 bl ulg 5o xas
PRGNS IS REPCNINPI W VRIS S-E | RIS
sl placslS sl gy Feo @.Lw'f)}: L

va¢

MG)}_LA_.V..S@ L}l}ﬂjb)ﬁﬁ\nb\\.ﬁ))x‘\{b
oske Sty Cad K et
ag J3 51 a8 B o |y ol bdse (S5 e
) bJJL‘Z_% \) A_JLQCLM wb é.s‘_;)}LAJ Ay o.>/5
a0V VA glas s 5 s ol Jals |, I
w)r“—gr\*’ b 23 0 el e ;\;6';3\.«
N\ JS..‘:)::_; J.&L:-
RIS & oS Bl> S5 6“;}.) E1'5%)
LULi~HVL(Half Value Layer)a—wlsw s lae a4
S —~Se3lasl Gl o1l Win_Xeom 5l 5 51 S 5
,NIST=National Institue of Standards axc! Ciazi ;luds
—ole.as eola_wiTechnology, www.physics.nist.gov
‘) 6)j‘)‘).anjb$;w)‘ﬁ‘rj)é \) LL&.‘»)J M))\SAJ
05 S Ll | cal ey oo SIS Ve anlas opl 55 &S
Slalons 5 soal cws AHVL i b oS 5 blas
P K AL PN PSS PR R NS PR A L W
Sy s 33 MUJ adsl Jlade cai a1y (6540
5 pie ) Blam dols ke ol (sl 08 8138 ol
A.ﬂwjfjlzpﬂwbo sl a5 kgj\.xi'uﬁ‘\f
23 8513 Gl s, sabroad 2, b s
W ————=> \/AAYE+.. */V¢=./8V
Sn ———> V/\VYE--\ */ff=./Y\0
Dop =———>  \/O\AE-+\ */A=:/\Y
EPVC =——=> \/OVYE-:\ */\Y=-/-\A
NANNARN/YY=N\/Y HVL=-/74Y/UL
</£AY,\/Y¥V=-/0Cm
5l adlas ) 53 (Comet Assay Test)cwlS & 5ol
(Single-cell gel Joo S 5,535 S J5 cus
398 g0 alis wlS 03] olsie 4 oS electrophoresis)
G ).!) .)._.u\g‘}_A U‘)J‘ EN S ‘5&'43) ASJ_’M‘SA oalaza!
oarie o 33) s (o S dob 02 2sS ol
i ) (oS Sl ady) (S5 3lse 4 5 (05 s
Sl (s Ve b (5ls) o3 o k8 0) 55l 5L
L el goasl b S5 ol NONF](cwl B min
5 Sl anSJ;.,\..J olaesls gl » g_.)‘}LL.A) _,.f\Js <l 4
Ol 4 oy sbdshe 5 o5 2 55 15 ol s s
JEEUONTCSUN NS SN WO RS S N SRR e


http://www.physics.nist.gov/
https://koomeshjournal.semums.ac.ir/article-1-4078-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

oL\ 5 Shbs ijj. s g2ms

G sblis b oS 5 sldblis s Shee anylio

Cilizn ] Sls b canlS 5 5mm s ¥ S

O VO S VU B R W W 2

S Sl plas pm P JEHVL o 5 el
L aslie s 8 5 ol 51 oS5 Blim sl s
Mot S50 51 S a5 (VN 2) 508 Sl g e Blas
o 3l oslinad ol by 358 o o pmns 0 )55 Blas ge
bls Blas sheslil colae 5 a8 0 5o skle Sl |,

bl s 2 () Jsa2) S o i o 511, (L5 055) @ e
e 55 6hls DNACcl 48 sl olas (KS) 5 eslina
PR I U NP < VORI P PAPRCIUN W
e Sla s S laalols Sl pluS s s Test
53 DNA i o))y el gl (65 lolime Dt a8 sl oy Lis
Fooolay dP</+¥Y) e sl 0 Aols 5 aiss YO oL
5 add Yo gl 5 (P<+/-Y0) e 5lu YO Alols 5 aiss
s olial Uy laey 8 55 (P< /0 +8) pe le 0+ Aol

(Y s A oy o Blim 51 snlinad 50,

S g @B 5l oS 5 Blas

. 5 &l 5l oS 5 Lla> e (sl Llas
S i
HVL(mm) b l
T o VIYE
e o YV - Y
o VA Y/ve

A el o She IDNAC ] &l oS sls ol ol

aids ¥ ol 5o (AF/2.V) J 8 a3l el Cns
e Bl 5laslial U e 5l YO 50 slaakols
csrBlim 5l eslizud oo e Sle 00 Aol 4(P>-/-0)
Sl YO 5 0 slaalols 5(P>-/+0) aiss O obj
el Ve Aol e Blas 5 eslaal s

Yao

Sh e Lanbl 5 ag adl 55 50 gl o 8
A s S 2l 30 ol iS5 5 eas S
p e Se as as S Se Johe ao JSlas sl
comet score version 1.5 (TriTek comet l;sl. 5
355 DNAL 63,15 el ol e 5 sai 6,138, Uscore)
(F 5 JSa)es 8515 sl

DNAw 53,05 com 000 anals 552

S35 0 a5 e b 5:LDD(DNA Damage)
i 5 Joh ks 4 03)ly el Olie 4 425 L
Sade Gz TG 5l gl

DD%=((n1+2n2+3n3+4n4)/(/100))

3l 5 3l ealiad L 5 Lnesls Jdkows 5 4 52
sIBM SPSS Statistic version 211BM company, USA
oo 3 edlial Ul s ad o) €500, 801
" rt;;;\ Kolmogorov-Smirnov (KS) 4w.\.

oo axle Blas (5,0 Glasl Y S


https://koomeshjournal.semums.ac.ir/article-1-4078-fa.html

WAV 5L VY L) Feles Y i e sS

Slholas ¢ g Blas 5l eslar il fpuy e sl Fooole) oo alg o s o Blas Sl eslanad L(P>-/40)
Y Jsaa)(P< /0 0)ewl D9 9 aéu&«d‘\gb}; 95 » 5 e gle YO Aol 5 aids
Voo adlols paidsfe olay 5o 5 e Bl 3l ealazal

@ Llas )‘ sslazwl Q9™ 9 oolanul L\ 61.{!:05; UL:.ADNA & ob)lj g.‘,‘.:.mi Mlﬁ.n At de?

- b YO o (cm)alots
‘ado e . .
o | | ettt O ool b O st b O el b
value )l solaul . p-value )l solarul » p.va|ue )[ oolaw! - p-Vaer )‘ ol B p-Vaer
Llas Ll bl bl

NS | YAV/YYAD | \YO/-Y§F NS YYA/DAY- aveys NS AYOEYE | Ae/YeY NS VYPIVYYY [ VFYV/VEaY V0

NS | avoras | v-vidig [P<eees | VAT AT gy even | YT Ns | veamiga | YT
€ € €8 €8
NS \YA/YAAL | Vveea-0 NS Vassyys | vy NS YEFANEYD | V#E/F490 P<. /- FY YANIFSEND VEB/YY £
€ § €8 § €§
NS vvvg;v. VAYYPAV [ NS | YYOXav- | 148/-YF) [P<-/-YD mg;\a Yf'gm NS | V#YIvsA- | Vaavas | -

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

e Joliee 331 NS
il Jloline VP V) S b alio o D51 §

160 - H Without shield
B With lead shield

o Wil S shisl 5 e Blim 5l eolizal 5any 5 sslinal | slass £ Gdes]

100 1 AL,;\A}A_E@:T'_’)\_U'JAJ,&}CG)‘\&:SJILU,

:: I I i l 5 adids Ve oLy o g Blas leslial b e sl YO

40 1 olsy 3 g Blas 5l eslanal oo e sle 00 Aol

N . . . e Blim 5l eslinad oy e le © bl 5 i85 YO
] Yo & Yoo

O s oolaal U e bl YO Aols 5 4ids FO oL oo
Voo Aol 5 aids YO o) o o Blas 5l eolanal

4S 315 5L DNA & 63,)5 o] oy 5 azels aulis

Mean Damage

Distance

9 g ool b slo 09,5 LDNA w4 0015 o] annlis O S

Jolsh 30 e 0 Llis 51 ool 5 oy slls Blis 51 solitd 0les 53 gt Blim Sl eslial ooy 5 ealinnl b s sl
A8 V0 Gle) S 4o alise SIS Sl eslaal fo 5 ool b e bl YO Aol 5 aiss £+

. With hield . . - . .
o :Wlittholttaii;:ield Aagla Ve by aids £e ol 3 5 o Bls

120 A

Mean Damage

oo With W-Sn shield JS2) ¥ i) ol Slsliae g Blam 5l eslizal (g
80 4 AN Lo
60 |

401 5l oslatul b og,5 LoDNA & 03,5 ol Connrg 5 4alo ¥ Joo
20 1 oSy bl

0 4 R T v T . T

AKX (€cm) alols
) Voo b Yo I
Distance (4_5?_‘4&) Qlﬂj
9 g oolitul b sla 09,5 HLeDNA & 03lg ool dunglin £ S5 ISVARYN SRR A ARNY AY YYIY-ab VO
Joled 15 Gy 286 Blas 5l solaswl 5 oy sl s Bla> 5l solasl AV FYIDAYD | AY/ZNOY | YEIOPY S Y
AB Y le) Do o alise SIS VA | VYIEAYY | QFIYOAY | VeN/e oA £
A9/04Y0 | V/¥YAQ | 99/++29 | VYY/VFY. 7.

vai


https://koomeshjournal.semums.ac.ir/article-1-4078-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

oL 5 SLL5 S5 e pans

G sblis b oS 5 sldblis s Shee anylio

Lo VYo Kevss il b bl 5 5,555 5 5l s

4 sU s, MKev K Cis ad 5 AY lsus
Ll e, adsl 5 & o 5505 (8551 45 33,8 a5
35 S5 sm e s SUT 5352 Gl o by il e
sl i Jow 5l olaog,onl S1aS sbnl 1) glas
OS5 055 I e e (I sk 4 Glares (Sa
o Blim 5IVFeKevLlE o5, 5l sl cunl s
555 e SBT3l Ol 5 it a [F]asS s soli
olann) (oS 5 aaadllan cul 55 e sblin 5l eslinal
Sl oS Bl ol 4 (100) s 5 (£F0) xS
2 aS s Blancd S 15 e 3550 e slablis
2y eblis o e Blas gl s oyl basly cund
4 1, DNA o3y el Ol 5 2,5 ol 55 Hlp
e ¥\ Jle s ol 5 ol L, J3las
2313 13 s 350 1y oS5 Blim o) (S058 6 mess0
ol 5 N5som LSBT adlas ) s ol 51V Y o
A 2ol s o Bls ) ey sas sbnl e bl
2 S Sk 4 onls ol (S0le 4o ol s
L VA/FY - 0 s o e sl Bl 5 eslinal 5l
BAV/ VA o Blas 51 estizal o gles 5o YF-/VA0
o S 5 Bl Slesla ) gl 55 5 YYO/YOV-
Blis 5l esliad 5y 52350 \YY/AFVL B £V/04Y0
] S 3 (lsliae sl v e s /0 s
sy Loy, 8 nle basslie 5o o sbdsle 4oy
35l s G5 5 ge 920 AnnS i Blis &S S s as
e s Blas 5l aalind 55 Sl sl b gl e
Do S sl s )31 sl as LmalS s e 03
L g ool cns 4y el S J o el g
33 o shls Blas 5leslacul aas o olis Tuncay
S Glaas (St plaa)lS s 5o aalS
Jle 5o Gladdlas o 55 2l \Sea s Zuguchi [YA]ewl
33 o BBy e Blas Chadr aS Wb Glas Y oA
DAl DSl 5 s 0 SIS 5T+ o 5
Shesliad oy 5 Blam 5 eolial b laay 8 4 lie

3y ol 58DNA & 3y el olme 35 51 o e Bl
st Sl 45 5505 5m s Lol Sl BMas &S
(A 5 8 5 S 5 Blis ) eslind oS s s
aS a5 8olan aas e 2alS | DNA a3y e
cblis 5 oap YU Blas ) Blas Sl s suiie
Soline SLSe lacamise so Laddw ol 2 1) oo

250 = H Without shield
B With lead shield
200 + With W-Sn shield
[
oo
©
£ 150 4
@©
(=]
f=
& 100 1
[}
2
50 o
[ T T T
o Yo 'y Voo
Distance

09 3 03liul b (sloog 5 GLaDNA & 03y ol annlin YV IS5
Jolgd 1o o 28 Llax 31 ol § s lylo Blas 5l colazul
4880 FO oloy Gae o calise GG

300 - H Without shield
m With lead shield
250 A With W-Sn shield
% 200
5
o 150
c
3
S 100 1
50 -
0 A r r r
8 Yo 'Y Voo
Distance

O9 g 03lil b (sla 09,5 LeDNA & 00,5 ool dnslio A S
Jolgd 10 oy 286 Blas 5l solaswl 5 oy gl Bla> 5l solasul
i 8o Fe ey Gy Galises GilSA

time
1500
I 30.00
45,00
W so.00

300.0000-]

2500000

200.0000]

S | ' 5

50.0000-]

DNA damage

s.00 25.00 s0.00 100.00

distance
50 DNA ol e dulie 5l ool cuws 4 Box plota s
S 5 Blis g gy Llax

1
306 O with shield

T © without shield

Sn_W shield
50
2007

DNA damage

T T T T
H 28 50 100

distance
3 oS 5 Blax sl eolaiil 5 oy sl Blas gl eolaial e
SD L of jor calizee SIS Juolsd


https://koomeshjournal.semums.ac.ir/article-1-4078-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

WAV 5L (VY o) Fooolas Y uls

esS

slablis i olasl pue 5 3b5 055 Caem G ozed

5 ohd lags pleslay QLS8 e, 3 5 (B 5
\)J.i_..u}j)w J\.«S‘QJ}Q}A) oj-’l"“ L;JSJA a\.i...)LA)T

..XS)‘J

égU.o

[1] Bogen K. Reassessment of human peripheral T-
lymphocyte lifespan deduced from cytogenetic and cytotoxic
effects of radiation. Int J Radiat Biol 1993; 64: 195-204.

[2] Shabestani Monfared A AM, John K. How can the use of
radiation in nuclear medicine community's concerns to a
reasonable level lowered? Iran Nucl Med J 2002; 19.(Persian).

[3] Hejazi P SM. Measuring radiation, radiographers and
nuclear medicine and radiopharmaceutical enters the two major
positions of radiation exposure and the effect of reduction dose
syringe shield. Koomesh 2000; 2: 117-123. (Persian).

[4] Ghazi KM, Zokori R, Sabzevari S. Lead aprons effect of
reducing the dose in nuclear medicine department staff. Babol Med
Sinsce Univ J 2008; 10: 30-34. (Persian).

[5] Kaewkhao J. Pokaipisit A. Limsuwan P. Study on borate

glass system containing with Bi203 and BaO for gamma-rays
shielding materials Comparison with PbO. J of Nuc. Mat 2010;
399: 38-40.

[6] Cournoyer M. Lead substitution and elimination study. J
Radioanal Nucl Chem 2001; 249: 397-402.

[7]1 McCaffreyJ, Shen H, Downton B, Mainegra- Hing E.
Radiation attenuation by lead and nonlead materials used in
radiation shielding garments. Med Phys 2007; 34: 530-537.

[8] Steyn PF, Uhrig J. The role of protective lead clothing in
reducing radiation exposurerates to personnel during equine bone
scintigraphy.Vet Radiol Ultrasound2005; 46: 529-532.

[9] Christodoulou EG, Goodsitt MM, Larson SC, Darner KL,
Satti J, Chan HP. Evaluation of the transmitted exposure through
lead equivalent aprons usedin a radiology department, including
the contribution from backscatter. Med Phys 2003; 30: 1033-1038.

[10] Takano Y, Okazaki K, Ono K, Kai M. Experimental and
theoretical studies on radiation protective effect of a lighter non-
lead protective apron. NihonHoshasen Gijutsu Gakkai Zasshi
2005; 61: 1027-1032.

[11] khalil TM, Abdel_Moty EM, Rosomoff HL. Back pain,
Guide to prevention and Rehablititation Ergonomics New York
van Nostrand.1993;100-101.

[12] Aghamiri M, Mortazavi S, Tayebi M, Mosleh-Shirazi M,
Baharvand H, Tavakkoli-Golpayegani A, Zeinali-Rafsanjani B. A
novel design for production of efficient flexible lead-free shields
against X-ray Photons in Diagnostic Energy Range. J Biomed Phys
Eng 2011; 1. (Persian).

[13] Mozdarani Hosein, Hejazi Ashkan , Hejazi Peyman.
Chromosomal aberrations in lymphocytes of individuals with
chronic exposure to gamma radiation.Archives Of Iranian
Medicine 2002; 5: 32-36.

[14] McKelvey V, Doran K, Higgins F, Butler M, McKenna P.
Decreased DNA repair capacity in APRT deficient Friend
erythroleukaemia cells following H202 treatment. Mutagenesis
1991; 6: 441-442.

[15] Ostling O, Johanson K. Microelectrophoretic study of
radiation-induced DNA damages in individual mammalian cells.
Biochem Biophys Res Commun 1984; 123: 291-298.

[16] Olive PL, Banath JP, Durand RE. Heterogeneity in
radiation-induced DNA damage and repair in tumor and normal
cells measured using the" comet™ assay. Radiat Res 1990; 122: 86-
94.

[17] Olive PL, Banath JP, Durand RE. Detection of etoposide
resistance by measuring DNA damage in individual Chinese
hamster cells.J Natl Cancer Inst 1990; 82: 779-783.

YAA

L slaes S s sl el oL (Y52 5 Solon
Ll 5leslial Uy oy, 8 51 508 Sloes 35 oS5 blas
5 S Jol Sl s 5 (Y Joa) 5 o b
‘Q:_,&yi_ﬁ;\@;; Llis g5, o didise S
LS o, et Sl Aol ]l &S as Lasis
Sl Blas cpl Blas 5115 5,06 DNA 4 055 !
o) 55 Gl ey Sa Ll &S Jle 55 5 YL
53 P/ NN Y el JS) dms e Ll 31 15 ea s
Blis 53y 45 40l 5t ol Kas 5 Jubs  Kos aslllas
WL Jolae goled wilgi e oS oo 2 SAS /A e
A8 3Ly Ol st sloo e 5l e gl 2 2 e SS
Sl ‘&-iﬁ'ﬁcb S5 My bl &S Js s
b S el 1 p S V/YY Dolae (I JEs 5 00
s alee s S50 oS W Slen [V JasS e sl
O 4S5 Sl ol g Bl cale 5o O ) eolazal
s 3 e o b iy 1S Mas o b
izl 550 alh 5 2K 4 Jlo 5[5l o o
ag Al e s dted e O 51286 Blas )l W) 5o
sy R o e slablis colo ol 0 S0l olste
YoV e jo aS ampy 5000, 15 eslil 3 5
bliam o anlin 03 8 050 oS 5 ol bau g
ool i ol e Blim 5 0o 3l ke 3 50elS
SHPVA e Sl oS5 5l Blis oS o0
Mot oty 08 5 Ole) e 5l 03 S5 ol sbl
Blin st ool adlleys S Jle s ol 0355 lskins
¥ Jod sels gl lis 51 28, f oS 5

Gh30 035 w4 ol e G Gla S e
e el osllg 5 sy cnlS iy a8 ookl culS
Laesls 5o La e 51 (S0 55 i 5 Sz 55 4S5
ol Db LSS b 50 S e sl |y o 0 585
A g selS

ol 53 iy ol S5 Bl g 9
S e sl sk 1y 1y YL cdlis il SIS
sl cBlis ol ) 2 iz s BB S Aol s o
Lol sl o YU Sl Bl gl slis 5115 a8
L o a8,y ol ol 088 55 0l el 3!
caalllan o) 5l ool s 4 5 4 ey boss o 5l
ool oy a4 & 5 dlB 5l S Bl 5l ol e
335 5,8 ekt Wy s 55 e B> (6] clin
bS5 Jom cblas syl g5 oLl 5l &S S e
e S eslaal o lae 5t 5 o diee g TP


https://koomeshjournal.semums.ac.ir/article-1-4078-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

oL 5 L4 Jf).J’.' s g2ms

G sblis b oS 5 sldblis s Shee anylio

[20] Aminian M, Bakhshandeh M, Allahbakhshian-Farsani M,
Bakhshandeh E, Shakeri N. Comparison of the protection
performance in a composite shield and a lead standard shield in
terms of biological effects in nuclear medicine. Iran J Nucl Med
2017; 25: 129-135. (Persian).

vaq

[18] Bayram T, Yilmaz AH, Demir M, Sonmez B. Radiation
dose to technologists per nuclear medicine examination and
estimation of annual dose. J Nucl Med Technol 2011; 39: 55-59.

[19] Zuguchi M, Chida K, Taura M, Inaba Y, Ebata A,
Yamada S. Usefulness of non-lead aprons in radiation protection
for physicians performing interventional procedures. Radiat Prot
Dosimetry 2008; 131: 531-534.


https://koomeshjournal.semums.ac.ir/article-1-4078-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

Koomesh Autumn 2018, 20 (4): 792- 799

Review and performance comparison of lead-free shields
and lead shields, in terms of biological effects in nuclear
medicine by the comet method

MohsenBakhshandeh(Ph.D)™, Masoomeh Barzegar Ziarani (M.Sc)’, MehdiollahBakhshian Farsani(Ph.D)?,
EhsanBakhshandeh(Ph.D)?, NozhatShakeri (Ph.D)*

1 - Radiology and Radiotherapy Depat., Para Medical Faculty, Shahid Beheshti University of Medical Sciences,Tehran, Iran

2 - Dept. of Hematology and Blood Banking, Faculty of Allied Medicine, Shahid Beheshti University of Medical Sciences, Tehran,Iran3 — Dept. of
Polymer Processing, Iran Polymer and Petrochemical Institute, Tehran, Iran

4 — Dept.of Biostatistics, Faculty of Paramedical Sciences, Shahid Beheshti University of Medical Sciences, Tehran,Iran

% Corresponding author. +98 2122711113mbakhshandeh@sbmu.ac.ir Received: 8 Jun 2017; Accepted: 16 Apr 2018

Introduction: lonizing radiation can cause DNA damage that is very important biological molecule. Using of lead
aprons by nuclear medicine stuff to decrease the harmful effect of the creation of special lead X-rays derived from
high-energy gamma ray collisions and the high absorption coefficient of such radiations by body, is disputed. In this
way, the main purpose of this study was introducing a composite shield which is made of tin and tungsten to avoid of
drawbacks of using lead shield and evaluate their biological protection.

Materials and Methods: Blood samples were taken from non-radiation operatives. Samples poured in heparin
tubes and then, exposed to gamma radiation emitted from technetium in intended ranges of time and places; after
radiation, comet assay was carried out. Data was analyzed by using IBM SPSS Modeler version12 and C5.0 algorithm.

Results: density of composite shield was much less than lead shield and about one-tenth of its density
(1.23gr/cm3). DNA damage in both groups (with and without a lead shield) is higher in comparison with the lead free
group (p<0.05).

Conclusion: Time variable was effective in increasing the damage of DNA In addition, difference between the
type of shield variable (lead or lead-free) and distance wasnot effective in increasing the DNA damage.

Keywords: Nuclear Medicine; Composite shield; Comet assay, Technetium Radiation Protection.
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