[ Downloaded from tkj.ssu.ac.ir on 2024-05-07 ]

[ DOI: 10.18502/tkj.v12i2.4372 |

Occupational Medicine Quarterly Journal I b paas cole aobidad

Vol. 12, No.2, Summer 2020 SR 1A Glials Yoyl 1Y 090
Pages:47-58 Jﬁ:(j-'l-:'ff" FY-OA raxio

S BT 9 992 Eamw 97 ST » S cullad i

" Sl Lo e Mgl y aobls 8 sl lie ol M Sy 98 S (s doo

oduS

A elS o (2855 phaite Sl ped g ds (eie slas Lo 4 Ml daies e g 8,5 @S slasiul taendie
Slo,gSB p Ga Codled B ) G (pl 5l Bas gy nl Sl ogd e S9F slaaie See g (SB9,e 8 Jelge
el (LA 5 oS sl s ez i (S5

P9y bl wiidls |y adllas jo jph Ll a5 SIS 8 Ve e (orhale g8l adlhs ool iowsz Ghss
g Jled g 09,5 ;0 a5 VO olaws SO delidion yy olal o wlass ol 5hasas Ol JSeds Jore 1o o iwd )0 (5 S diges
s Sl Sl 55 e s 0 e LSS 1 B Sl VY BI85l a2, 15 Jlab g5 5o i 10
Eross 09> b GladslS (malSgen 2o Soilen (93 508 SaslS) (G55 lo)ySl olerdon (slo s
SIS AST) ol el byl (ALT il 3 5ol (VD) oS Slomsl s (eS8 5 Jsied) 007
ooliisl SPSS23 l38la 5 5 Waosls Jolowi g 43375 (el g o bl due ool g S olStylesl 4o (ALP) 5blans

D91 oS (5,5 Sxe & jg0as (p=+/+ FV) AST 4

o £y S g_sl-“w%}"" (£ 1,95 dagy NS I lele Wilgs o 23355 Codlad v, oo AT 4 i g S A
ot i iy Salled oo | sl e 55 1S SIS (5ain (al gl 2 s b 5 il 4tls o505 0
bl albly i (o paite Sguge yo |y

S Sl (o)z Eres (o> Gl ,eIS (5559 ¢ 0,5 Tsals gbaslly

Olnl e 015 05 play DL o533 o 35 09,5 i sbs9 S55)92 503 Sadliol

Ol 0l g5 195 ply I8N (guulibiamns 29,5 oy pole 23Skl )y sbiasl "

Ol Ol 195 play DIEIN 20 09 )8 (i)l puolisdl5

Dashty54@pnu.ac.ir : g xSl g o+ VVFFOAY 1 AS : yuled (il 1 gkuune 0 3duus 55
VWAR/S/YY 15y gl 1FR9/1/0 il s gl


mailto:Dashty54@pnu.ac.ir
http://dx.doi.org/10.18502/tkj.v12i2.4372 
https://tkj.ssu.ac.ir/article-1-1064-en.html

[ Downloaded from tkj.ssu.ac.ir on 2024-05-07 ]

[ DOI: 10.18502/tkj.v12i2.4372 |

G5 L 3T 9 (252 Easd (95 STy (P cudled i FAR

NSl jebar oy e Vool 5 sl (Bgye 5 (ool
s Golem Gy 58 G5Kin S plsiear Wil e
Blod oy a3l ey S e o don 5 Cubs o Bge
b @y g e Glp Glakews Glesa 3559
oz oAl Jele Glgrear 5 08 L8 Jlias
Slopo e o1 5l ol 5l (B p azdlas b (6 Sty
Ml Jlea! aisS oo (3,9 45 (g0l 31 50 (M) 09l
(S wabs (Boe B solem 09> )Ly
@y g Slwgn Ol (elsS by lgial (S
0% Jorels o8, Vb (M and (S,
sy pbie Sa ol s () cwl S
ol Dligizs g 0ls b 2 Sundy 2 2B
mh G555 w08 by 5 colinal 1 Lo sl
§ 65V gl 5 TG 5 LDL-C TC jl s50mb
(V) &,ls HDL-C
oo g iST paile, (ggF B9 s
JEasl g besdl 4 (518 oKiws 5l sadods
) Sdslie S¥same plo g ) @ l) ()5 weSlsd
2bo g Boge 00 phaem (nl 350 o 4y laedS &
&sF o 0 ) ldske o Sles oS las Jalge
WS oo Wl ooy lesen p3 1) cage BB g WS (o0
Lwdly ol a2 g n 5l (28 mle S5l 09> (V)
SloJslS i o5 Jobo polis ool sas a3
A ygabst Ledly 3 eSS 5 508 Joalf i
Jolge amooo LSAS e 1y o 039 S5 e 5o
dicby mglSgan 5 jo 8 JsdlS T oy 0 5 Sg>
Jud sl lp ST 5 3o Slge Jlal 5 Jis
odge 4y |y sl 5l S aST 60 ¢ Wl olgw Juo g
3 Gylolias il o Sen 9 Karakoc .(\Y) o)ls
Vs @ plewdly x> oSk 5 GmglSsen
S (g 0,5 samlie JLigd o lailinl o pe aiido
oS @is slan 5 303 Jool8 sl jo (5 bk
g 0oly (awge ghadod [0 (VY)W ST ouslie je,8
OmolSgeniia Splen o (glbline ol (] Sen
S5 aos e o8l s pep sladsds.
odalive J505559 OIS )0 prw (e B g (phedl
sl arls jo globae (g o oLl Ll (oo )S
mean corpuscular  Jols e 5,8 (sla JeudS

doddlo

J 0 slayeas o mlo épin L a5 oo
ogoe Sdbs (slp (592 ha e (Sogll canng
e Flao 0p0) ;0 gycplil 5 ool slaeld asel>
w85 18 weler 455 nl jo ol 5 Shretan
L oagrlee 1 0 ,i edes T oaVle () ol
e a4 o oo Caws 1) 053 ol lsa slasanV]
L oS oo (S alarwg slo,eas 1o lay] as,e
“laizs ;0 oan VTl b pludl uled 50 925 (5l
I3 Sl Sumdg 5 018 92y (S9San 5 id slo
S 39 % 595 oo tare g lapleisle J21s o
5 S Cao 3l ans g0 Jeb jo (V) 04d e
bl 5l 45303 Sl 5 5 iy 8 Sad
a4 as wiloads SIG Jerie mbio ol 5o ool ol
f M axtes GLé 5 o8 ol glanul cde
2l o sl (V) s Gege slags Lo
S5 B0 0 OeeST Je Sad )b als il
SSbes (b S (ol ale> (GlSsen L
Sl S Gee 85 5 lagid el
PSR e s Soe mel sle)len
() csls axlys o

Ly [Lé 5 0,8 @l slastel (ol edle
J5 00 5 0ad (553 S)ls 5 oud )b sy i Gl
Vb epddeis Cle 4 Nebioe @iy oW
3550 b o515 esaS slaaddsjsis SY5S Slgg S
plasl oz jo jle 90,5 ©lyd 0e2g (F) wil oo YU
su (Jxb S B als e o2 G, g5
Olsieds oS o (B) cewl ouls ol Ll ,SSL 4 U0l
Cel sl San g 009 Bad 5,90 105w pluil S
lop 3l Slss 5 () Wsd S 9 Slas o LS
w075 dbdess G ln aelie 2SS ooy
) el Sl 5 33

3 5SS ey i psle dnags ok ]
s 1) el pie (S S @l (ad (Saie
395 % 59y &5 bl (S5 (B)lse 5l (S sl ool
S0 slidld als 5 S o8 pas 0gd e bles
b g &S a4 Ll (b Sl &S Jl e ol
Sl s Sl oymen 5 o Ll atees
sl el 51 (e 5 Cellss pae Sl (55


http://dx.doi.org/10.18502/tkj.v12i2.4372 
https://tkj.ssu.ac.ir/article-1-1064-en.html

[ Downloaded from tkj.ssu.ac.ir on 2024-05-07 ]

[ DOI: 10.18502/tkj.v12i2.4372 |

B 4

OHBes g (Saygs (b s doso

poe (ol (om0, 00 (oSl ol ogS ]
il (2 551y o] okl Sl o Ay
5 oddd JyuS s lad (Jld Ser bl wds
59 x5 e Jlesiul (5355 le e ar Dl
(s S ey ggslen (aslllas 51 L3
o Sl dm &S dg (35 e (sras o 5 5l
old) Geized 5 6)pa> axlas g (Sdp oy
i sl A L5 5L V) - olas JalS
peolie 5 GBS Jolpe 990 50 gedsd 5l e
pyd andllas ol jo (oS Adlcolo; S g 5ls 950
2 OB sable 5 G iy 3 Jold) (69,8 Sledb
Gy S iy e 3 L T LS
s gom Sl b JW e o
GV ) S s eSS oS
J e g Jlad 0)a V0 095 g0 4 (Solai )0
Las 5 o5 plieS 0,00 ;0 Hitres WAL pped
A esls S lipabsl

CidS g L5 Sleade o oolel 51 dm 15 paF 595
Cawd ‘Lmb_sg}oﬂ 23 sacy w3l el VY
Slp 5l 55 yid e 00 Jlaie Soge3l o
oilojl 55 05,5 50,0 (oliordisn (slojuiie ooy
sl oy sl ae lt S b
dnis Il 0 b o anwles o Sogesl 5l (6 08 095
s bz Jedos 5 s Glp g 485 (e V0 6
S b pgate laleS g (9> ety p o
Yeoo YUl g3l olfiws 5l oolaw! b g condsions
e s 285 Sjge SHilegil pled o504 Elan
oS At CoS 3 S GL“M.};—‘ &S ol
4 ALTASTALP suS glawil (o5e5] o)b)
Sl Gl b oolitul (g kegidy Sl B,
cd (UL 5 o Ml aoly oy logy 5l
A oools lid Gylaeld O jgeay VIS yo a5 wl
ol 4z 0 Y Jobe (6,5 95 Jome slos lawgio
Bg ol F

mean corpuscular hemoglobin  «wolume (MCV)
mean corpuscular hemoglobin s (MCH)
SLOFG S samliwe  concentration (MCHC)
Wels' o) Erod p e Yok culled oot
Codled a5 windiee e 3 e Cewl sl cLs
a0 Sl g dawgie Sab Lol g9 5l S
5 Soneed Lo hals w08 el wds o (oS
Ygane tnl 2 ogde (10) 3l (o 5o 1) o pnlS s 5
WIS oo IS A (5 slecld e aS ol
Jloiol S o3 ()9 45 3l o s Splle
Wabs (PBoe B rlem 09> ladn 4 M
Sy lny (0glsS Gl Oyl (Sor (Sl
JordS 28, Yl g (i has (F3pdl )
G (ohys b il el Sk oo
nolil Dol gl 5 slew S cle
OB, g Sl 5908 (S sln (S slacIlel
Juiee Sy Sly el iy &0 50 Ll g e
0l (598 odges Laa> |, 095 e el g
SYsb Pres g 005 Iy Rall (hree oy
Gorisy SN 5l S clld azliy 5 00 5 e
ity oobel 5 b5 o leelSiiws gl 50 L]
bLs)l S g (V) 39,5 o0 05565 slacslos
99 9 Sz gl b (655l Span
Sobomr Oleyd Sl (B35 sessw RYS (5598
AOY) cwsl > wS
@S Oygo gz 5 gwyp b Skl
e Jbdyd 5 b (IS egas o Slaiss
Eos (S slaygSt p Ga cdld 1d g9
ods (B A GIS suS slempl g 22

< ‘O o

35 P9
S oo rhaile 5 500,15 addllae S oS )
ol 5o bl Al cwl sals ploil glage hg, A
Olrde @)Sen 4 azg b5 (59,50 O)jgods ddlllas
ol 3 slaails IS 1,55 cals Jols s LS
OOl pac adllas pl jo jgam bbb 0g s LS
o) (8 slasbon ;) Glbosw o ploislon


http://dx.doi.org/10.18502/tkj.v12i2.4372 
https://tkj.ssu.ac.ir/article-1-1064-en.html

[ Downloaded from tkj.ssu.ac.ir on 2024-05-07 ]

[ DOI: 10.18502/tkj.v12i2.4372 ]

G5 L 3T 9 (232 Eaed (95 Gy (S cadled S OB

SS0p Slzals ) s

oS Ly olpl Geizmen g caliZe gl yeiS yo ) Se
(\A)Ca.u‘ OMJ.UTS 9 e usl.o.uo

Glp ez pl jo sl Judxi g s jxi ogu
sbarls Jols aogs Sl 5l ol Judoes g 4y
Stmlio slp Jitae T g03l 5 (SaiSln g 35
Gk 5l saaab ¢ gzl 5l e ool
28,5 )18 Jelo 4325 5,90 SPSS23 138l 5

O ol

G ol o B aS L adlles ol
Ly ey e 8 ey oK
28,8 18 05l 5,50 IRPNU.REC.1398.116

A L3l Al S LEL a8 Yeadlas ol o

o oy Jd et ;500,110 5 Jbd lagl 5110

Loyl S g (g5 s Jsbu Slasi (g Sl
Jae Cell Counter Jolw K leds olfiws 3l colazul
S sl ol g olaws @aild el Celly
Omslgen o Sglen s> eE slaelS
iad asdie )] gloes 5 g (g5 S la 55

53l Ay b dogal (jg I S 3!
s dplos 08 5 (SOENHNLF Jus) S5

dolidn yy G a5 SO Sy cdld aeliian
oslaiul cawnl Gy codled maw b5, sl (el
ooy A 50 A5 Cawl I Vel dlitiow ol 0
e Selld g (G855 collad el B Dbl Saw el
g bole 4 axg by oadplas Jid 4 bgye
2 O-)) Glaz s i Gelal b e slacls>
sebar asliiny cnl (2Ll 5 (2l Sl oudas 5 L


http://dx.doi.org/10.18502/tkj.v12i2.4372 
https://tkj.ssu.ac.ir/article-1-1064-en.html

[ Downloaded from tkj.ssu.ac.ir on 2024-05-07 ]

[ DOI: 10.18502/tkj.v12i2.4372 |

2 &)

OHBes g (Saygs (b s doso

Shgods LSS 5l 69,8 2 (69,8 Sledlbl aS oy
Lol 0del N Jgaz o LS4

09,5 U ygods dxlllas 5,50 o181 o s o0gase LI
eSle g Jlo VA-YA Jled e g Jlo YY-0F Jld
A8 (Lo WP ails (Jlo YYAS s jo 15,5 LS
YOIOH BMI 4 p,55LS YAIY (59 o il VVE/VE

S 59,5 S g

Gololoo mhaw  JUad juf 09,5 JUd 09,5 ik
1Y VOISSEYIYY AYFEYYVY (L) L aals
+[-23 YVFEEAY  YVYEY/S- (Ul oy
YO RAZAREZIIS! VOIS 5 cmy .
<YV VORYEVY/+Q  A/FFEY /AN KO o35
AR YEAFED/ - ) YENFx8/5Y  (kg/m?)BMI

(P=1V1) 05 Jlad e 095 5l 5aS s)loisine sk
09,5 ;3 ALP 5 (p=+/-¥Y) (p =+/-Y0) (p=+/-YV)
08 logme Jlbpd 095 L oawmlie o Jl

p=+1-AQ)

BMI3 simalp ,S5lS) oy 0055 asls

Gyt (Sl awslie Cyz Jiue T (505

Jooz b eolinal Jldpd 5 Jd 098 G oS
93 0 1y oS slaml 5 2y Eons @S Y ojled
GrSoslail ozl o sl cal ols Ll 0,8
JUb 05,5 3 ALT 5 AST TG ¢ s s cpSilin con

Jub e 9 Jlb OIS o 50 65 slamsl 5 207 Erend eSbe samlin Y Jgor

p value® JUd 09,5 JUd 0,5 o
o] fYF YEVIASEYEYE VYA EYY/AS mg/dl)) Jg el
o[- Y0" Yo VIA-2OY/-Y F/VYLEYS/EF TG(mg/dl)
-/~ FVF Ya/8- £4/AA Y\/-#1YIAE AST (1U/L)
AR AAVERE AR TRy YAIYFEVYIYY ALT(IU/L)
<[+ AQ VAE/EEEYV/YE VEYIACEFENA ALP(IU/L)

S, L] (ALT) (d W15 51yl 5 giel VT (TG (MG/AD)) (5 (ool o5 o) sy (6 5
(ALP) (;d 5 (V158N 56l o JSITCAST) (G 5 o V1gaST 51yl 5 giel

9 u.».)}lfj.o.b ua.i:L».A 0 ‘_g)jo)bu‘ ‘_gl.ﬁua}Lw O )‘ Sl o0l ul-MAJ 05; 99 o ‘) ‘5>9> 6Lm)95b C.»L».a Y Jj»
5 SeSlen o (=2 1-YF) (p=-/o 1) 050 Jldpd 055 5l i )l jsba Jlsd 09 )5 10 (93 308 sladelS
P =I¥0F) (P =-IYFYF) 055 Jlo gme Jlad 8 05,5 L ausliane jo Jlad 05,5 10 s> St sl JoulS

JWine 5 Jbd G150 5o S93 sle)eiS (5 Sile samilie ¥ Jyor

p value® JUd yé 09,5 JUd 09,5 e
e VY5 £ /00 VOV A /50 OmlSgen
@/dL)
YOF FHYTEY/AY FEIYALY/E <o Sgilon
%)
JIVEE FFAY/VYEY/YA (AARISEAUL! KIUL) o9 sios sloJsels
eyt FIAALIAF DVE-TE KIUL) o35 50,8 slodgals



http://dx.doi.org/10.18502/tkj.v12i2.4372 
https://tkj.ssu.ac.ir/article-1-1064-en.html

[ Downloaded from tkj.ssu.ac.ir on 2024-05-07 ]

[ DOI: 10.18502/tkj.v12i2.4372 |

G5 L 3T 9 (252 Eaed (9B STy (P cudled S OYE

5 polie Gl Ll ein S ap o 1) 2alS (e 02 ieS
OY) ogs lolire Lg)l.c—‘ Al eg,S 5l plaSze
9> slaasdl yo () 5 by (Vs (rizen
5 (smoglie (el Ddebe dsly glal wisls las
S (soglie DSy (glizl 0geds )0 yed (yizean
ZoSplen 5 anins slaslS slas slagal 2 553G
L sl aime S Slidios Sy andl W)ls o9
Jds 4y Wl o Lo 2Bl opl e aS(YF) wis gl Conas
otl 0 Sles als el a5 wil Sasaily Say ool
lolemgiid g laJudg g dagliy Sl p ol cnl g odio
Jol8 mals e Wlgs oo oy opl 08 o 3G (V)
e slasin Yot (Jlad 055 09z 5 wib ke
Wlgiceo cosls plowl Jlad o 09,5 pln 5o (o559 ollad
JolS 5 aY 5 a8 S 8 65T ol (oyme 50
Gl bzl 50 9 0,5 Djgo fiaS sl ) sehw
K e 095 5y e S]slS I (6 eS
g oo sl 285,9 collid Ll b aS e Sl
& Sl 0 i la o8 slass A3 L et sS
shom g wl Glh colal gloj pln F 6 col (S
S YL as o 5 el pais Sae 4 codled sl
Lol el ol 3 s Gl S0 il g il
olass yioldl o eo 1) gou cdld jlad i liase
oilp odle (YD) ails oo mie (95 i sla e lS
clile gl esas o Sy jle o esle Yo
@ ol |y bl e o Sslen g aihe JoulS
o zmen (V)) 0l coed Sleadly o> ialS
b 45 3 meag S s plgiee |y 09 Jlogine
Gl ST Dygets G5 ey Yseme Cllad
S Sgilen g Laadly 468y Giali¥l o] e 5wl
Ll
Sl Lol o il iy o
ol e i (o859 Sallad JLis 4 95 4598y
St 3 3 ladelS @ies ol wlole bl
ALEl (b 9 708 GlaelS slass Gl ¢ By e
lap] Jlazl j50b 5 Lowdly slogratinyy Sl el
Slr G Js @ on o SRals sl i

w) Sealpw g B Caio 3l ams g0 Job o
3 ol o3 bl 5 el s Glal o oSt
s alaal e a4 wlad IS Jsiie mlio ol
(V) aed oie slagslon 4 Mol dattes jle 9 05
Joo el el il Lole (e oS
(o e (glSsen b oS5 51 0 3 emS]
Gos 2ol g bl el o Slos (b i
core i g (B m ol Sl len Sl s
S ol 2 odle sl wialys o el (7)) (S
Ay 5 ool s o 5 S b Laser
o Sl sl Shae (g o DS lucis)
9 ke Sl el el ools lid Sladllae (VY )agl
iz b i (Bgpe (8 Jalse b el o
Sete 9 Slalie gy Vb e lad Vb e
oyl 5l Bae (S (V) 2900 (S95 sl it
e o3 ladselS b9 slayyst anlic
o Sglen doyd 5 (95 b SbaslS (mlSgen
1S slom il s % pnlS 6 5 JselS sz Eoned
Alanine aminotransferase (ALT) ;l ol 5 giel V1
Aspartate transaminase Iyl Soiel b L]
Alkaline Phosphatase (ALP) ;Lliws . JISIT (AST)
el 5 W5 )5S
ORI g i S92y b lo plis ol (Gados b
e (sl JoolS sl 5 JUeb i 4y s JUb 035 3
3 098 g Sl (nl (Js (9> S Selen
5 JUd OS5 Gm y3 So slayeSl amlie b aka,
P> 2 s Sl a8 D0 Slides byl
T L S SO COW LR
Geios b Lo gl Sl oadplonl (S5LsS sla gy
L5 gued (VY) L, ¢ SAVUCU aslllas o (YY) (5,8
5 Sl cailys Slgan (YY) o Ken sFlorian aslae
ool e (e Ghg) dw Sl amlie 4 S
slcwddlig Soigdylen GlayeSib p o (Slows
olass ol slas byl lbasl  wsle,  le>el
slam aS 28l pals 095 ez 2 )0 Sebe laelS
99 05,5 g A 09,8 « Sy 05,5 lowd S 4 58S e


http://dx.doi.org/10.18502/tkj.v12i2.4372 
https://tkj.ssu.ac.ir/article-1-1064-en.html

[ Downloaded from tkj.ssu.ac.ir on 2024-05-07 ]

[ DOI: 10.18502/tkj.v12i2.4372 |

B ay

OHBes g (Saygs (b s doso

Ls Cnod g9 Dolds @ Wlgi ooyl Giow b @bl o
(V) a8k 65 09> el (e

T R P P RT3 | FONCRP- - SN L Gy JONC SR
WS o0 SeS Ghiys e S b ST SRl
Lolss yialdl (53,9 e 5o wies o lis Olaasd
05% Ol Ol L Baee (ISl odlae gl (eS|
2 08% Obyz o Lo o8 omopygp il b odlas
d92g ol (YY) o)y cilhae Jd slaplul
A Com axdllas Q.g“ @L; o ododlive LngbjLé.'i
& Cod Beiod ol plewdly o> Sail ol
Al K (s ped ilie Sl S5
Joo cd)b dloz 5l goumin Julge 4 0y Cooliul
d‘Ax: UJ‘ r Os)LC .é)‘é ‘;.\M 05} .Ia.my u).u.«.f‘
e Spled 003 g (mglSgen (lime 503 Sl slS
5 Ll 4 5T JUl codyls (l5ee (225 L a8
b a4 3908 5 mae Jelse 5l (S Sl o
G oY gbolE )l ple asles e 8L .(VY) 05,0
9 DD ¢y ped Gloj iy yed E58 Jro alide slacJlad
) aeo o Foliie sloguly oyl Do

Coasls b all, 5 sadabnl (glatags i
S aaslisS sl iyt 4 byiye Sijglsiles
Oy Sgdgles slagazlih (5; (rped Doeaid
5 09> o alaly 050 10 gz ge Slasline | a8 F
xl 0 OF eSS &S Sl el plas 555 g5
silen o9 Sl (1Y) WIS n ks (5355 iy
(el £ e il slacdled 4 o slap)S) b
S Slagl iyl Dde g ad (ppe ol
DeolisS sl Dl ol 4y bgy e S3elgiles laasla
Syielsilen slomsli gg, opuyed Sawail @il
O A.E.:‘) S)90 4O O¢>g0 Sloalive .l 4.»_‘3)? u)ﬁ.»o
OF S5 &5 el ool Glad By g9 9 09>
V)] S o il (o059 Dl pod doed

Jbd 05,8 o pals wls olis yols gbow bl
0% NS 65 g oSy JWine 4 Cuns
dlio boabaly 5o g o goe Dlpass ol a5 colog,
JWrs g JW OIS (50 (22 Eres layeSl

C(VF) Conl alae Joho S5 a0 Of colan g tlod pulass
15 00wy Slelllas 551 .cls Slsien Lo gl b oS
Lowdly x> RalS a4 y2xie a5 oy (5ilga (oS ()
VIO s sine e SlS pole i o g el 00
o a4 g g a5 al csnlin al¥geul ooy
o) g Heffernan L .(Y%) ail Lawdly oz iol38l
Jedpd Gy CofSglen Jlade o gl gme yusS
L opped oS Do Sy oo 55 4 (YV,10) 0,50 csalie
JoelS slass o jlabine poifpne e Wlgs oo (n o3 g9
oRIB @sm 3l w8l G (pl jo CoSles 5 die
lso (Sogll Jodo 4 wld Jldy 055 )0 Jlosne pue
Jod8 ooy o Jloline ysisas Cle wilg oo aS ail
Al Bedod )0 S Ssiles g ande

5 molSgen Jold (So3 slayeS adlllas nl o
O Jldd g Jud I 50 055 503 sla]sdS
s S 8 bl s alie 350 lew B8
208 7R SldsdS 5 GmslSaen sl plas laazdly
AVl s fosine ssber e S5 Jlab G55
ol &S wes o lis Cldlas 0g Jd e 09,8
2 OieSt Jo Zdib Gl sl (g55 50 elSsee
5 Blhas yg G (TA) 9800 s5l92 0 Shes 5 (19>
Ceaes aae A sl lid 0ex Guiss o oK
Sodoe yo ladels slass all coge (Sheglia
Florian aslas b 5 ail oo e aslllas pl b a5 (YF)
avle £ Cuoglae doli p SO wilos S canlive a5 ) o
syl 59, rae g debe Sl g pllo pae o3 5o
bl Glggran (YY) o)l s>

3 loline lasse (e 5 (> (izen
2 09 R sladels sl g msligen (sla ke
Slom JrS 098 g by Jlade b avslio )0 (025 09,8
09,5 b dglio )3 5 255 osaline (5lga (2 pe3 atin A
s g GmglSgen sla it )3 (g loline (il (S
SHAYA) 0B ovalie (025 09,5 )3 (195 308 slaslS
5 oS Sluyed amlie o olKes 5 bl S5k
by yialidlog S 50 o )0 RBC wis )5 cdalive gl
@ a2y boog i Dok Gl (sl (59 0 &S
S5 09> 9 00d L2l (S5len (n el Badow (nl yo &S
oos Ll e el ond ool g pe5 omy Alolidly


http://dx.doi.org/10.18502/tkj.v12i2.4372 
https://tkj.ssu.ac.ir/article-1-1064-en.html

[ Downloaded from tkj.ssu.ac.ir on 2024-05-07 ]

[ DOI: 10.18502/tkj.v12i2.4372 |

G5 L T 9 (32 Eosd (95 SLygSl oy callad s OFE

Sadlo b ba e Jalse 5 o Rlgn 2 (29lS (St
@S oS (owyn S0 9 0y9dlal s ploje s
Sloysio Sl (Fr Sgte 4 Guyed Wiz ol ola
ol bl ad e (Boe B Glaglen b b e
Flgp mxipas lidone pl Wog lolae Oy
(YY) wio S glge Gl e o5 Glojose 1) (goud
Gl Sad e @Bl b RYs 5l (ol g0l
ool o] Gl lgyn posd o soge Jule a5 ail
Al Ol el £ 5 Dl (Dae Ho ST Wlh jemen
s atriien ol o 4o aS

605 oyl 5l ALP 5 ALTAST asllas ol o
Oloww @B (5, Judpe 5 JW (IS5 50
AST ls obis baazly w5 15 b)) g dulie 350
Sl s jebay a5 s 5 Jlé I S5 0 ALT 4
ialS 3529 LALP 3l 5 o9 Jlabyd 055 5l 7S
3 098 e Jy (Jldpd 4 S b 055 o
ores Al enp b ey (llpaed laalllas
oz S a s yeadlal sl o8l s sleglie
Rlie (Faglia (p ped &5 Wiy ameS cnl 4 IS e
GalS gl sme US54y |, ASTy ALT (slagy sl
5 b fSan 5 ol end iy lls w3 e
) wdlyoo guor Sl g%

ohes ¢ Hallsworth  jagh zwls (S,b
SIS ool ailie sl jol (iaghy L (Y V)
a4 e Sweglie glaan A o jed asly SO aS wsls
Cx A5 M Blr LS 0 0 e
005 N g 0 e A8 5l Jiee (JISUe
S om AST G ALT zolaw 1o 5)lsgine (1ol (uizmon
(YA 000,55 onnlice Soglie (53,9 aan A

S SBSSgn 5l ez (il Slalllae s
ol e Glen wls a5 wiles ST colatul gglae
SIS S (Ghyed JSop g9 4 ]y @mlE )3 (Slaeal
ryes aibe Jo8 5l ol elge So0 5 Gl oo 4l
S By gy s Flemz Fobl gl i Gogesl gy
il gl gl el ol Jos S wiilgi e olaS )2
25 g b

Wlgige 25 3 (59 Sotodled wpe b 5l (S
lalol @l ol 5 aily oS Slap 1 S pess
2 oS Sl sl (K a8 i

el opas 3 Jy conl 48,85 090 Sliios
7 T slysSh o n s g Sl
Ol )l G & el oad ol SsSUsS sl agy
anll Ks (B s WS anl |y ol B @l
(TY) wis 56

Oyl ole Voisew; 4l cnl 4 GlSes 5 5
O 7 Eroed 2 e el Wlsioe Situlioyslss]
Ol 5 (Slmlydl eizren (V) il il Jlople
Wlgi e eSS g seslie sjler Dl el sl plis
doaidly (nl wnidy g 1) JWp (e (252 Eres
N yreelS (65 GBI 0 (oB))s Sl St A KL
w5 oS jeblen )cnl j1(FF) wiloe ol Jgnds
@7 T 2 NS else alexil Gy codld w
5 o Selld mha ol (ol ST ys aS (g psbas il oo
cely Body Mass Index  Jo ooy axls yiliél
o Soned 5 w5 S b Jords ld
gl b Logor oline Sy colled blae o 5 00l JBx
Lol BLS )| o (Bgye (8 sla el oollae

& Ty 2SN V“JL”)*’L‘ )30 3O (e
Ly o oo slaygsl als g s pae (pbize
sloazdly (ull Bk 5l iles S 5155 Codled I e
2 blre i Lhlen 5 Sile )8 Giegh
Nl (29l o ped i A Sl ey 093 S e
o CdS oy wls a8 (F0) ai saslis (HIT)
5o by cpl adsl Zolaw ol gl (pl cde Ol yod
(ks a ol O GBS bele 5 Gyl £9y5
— o 8 5l o 1) 33l (S0 & pou St G pod
SHoml NS5 s JordS Al mhaw e ses
Sloeyz Slde azye aS JSS 4 (FF) Wil )95
Aalys- 0als GLAS (55 mgmne SlydS il oy 95

JyydS 3 LDL, HDL Jude 15 ,ol> Gudss o
s e NN 5 039 rmb a0 la Sogej]
G 5l el (g oline Ol s o slo sl
o Gl Rbgn 5o eadosalin iz Slpnss o
a2 oo Hlias alins Cpl el ot g el alslos
Jld e @Il 81 0 (> oS jlows o2 0929 b 35 )9
skl (Bse B Gk Bl o Sute Sl
ol At 90 b oL Ken 5 Whyte .(F0) oS


http://dx.doi.org/10.18502/tkj.v12i2.4372 
https://tkj.ssu.ac.ir/article-1-1064-en.html

[ Downloaded from tkj.ssu.ac.ir on 2024-05-07 ]

[ DOI: 10.18502/tkj.v12i2.4372 |

E AT

OHBes g (Saygs (b s doso

Sloasls gllas o b Logac plaie (Gioy codled
Om bl S5 g 5 Sl lag e g5 5 (g0 (8
R s s Sl slocddld L5l Sran
Slocwond o sl 559 saedge LYS (n s
S Gy &S el las Cliass ol oy calise
s Oloyd 9 99ue Sl Fe 5 43S 0ol sla s,
0o epldl cui 5 pa sl (Ge5 la eS|
D958 & B a9 plle 4385 gl 03V olesal,
BB Gl Jelse mals az 10 9 (6,55 aral> o
Al 50y 5 Spe SR o Wl o Sype
o3 a8y LS (590540 5 (SN g 00l 65,

w2 o Sl sl Vel il cpl 4 azgi b
Sgnte 3 S pSien sl el Jale ¢ glej 3l L
O o Sare - B Glen sl Jalse
O SS9 g9 Oley e Geizmen el Sl e
by 5585 oy b 45 0zl o,S00 Lelse ol oo
el dales Cansdy (g 5 ateioe gull wanl o

shole Wlgigo ($8355 Codlad vy oo S A Cole o
5 oS slamil (b sl s p S
Ol @l 4 az g by ail s 5,5 00 (o2 Epeds
colled o b aiilg o 35 s )5 S5 gadow
wlls o lopsie S )0 ) (oslhe @S S
Onlgie o039 Wlod 5l aisge soslinul sl (Jg wil
9 i Slebo il (S8559 Ollb g (LS,5 deails S
555 a8 5 (5559 sl |y 6 e

b s>

O3S lis (staghy bl sl ad Sy allie ()l
ASb oo AN OB agas sl old, 5 |15

L Sv e
5 LS (B Gla a5 hele powe I alewgon

Lo aS G5 caled 5 a8 cutloge Jotoms w0 b
malodse SSE5 g o Wlodgad ()b 825 (nl plosil o

References:

otk Gl oo 50 ol slem 3l e dacolled
Sl 5 giel Sl g jlanily giel VT (2580
oS 4 (dlae 5 a5 slampl 99,9 el ooy
2 Ui & Shelse aloxl s ois (Dlae ol
Sad g e gy S Sl lawil Gl et )
JRRCIRVRCTIPY PSCIN (LRI JP SN ASTREINE S SN I
Ao 2 ol (5150 it )] (5550 Ay o8 rali
OByl g 5hawl s gl VD) e Bl ol collad
olple Dcwl 38 ,5E o Ghiawdly gl
@ ciS p g Colpnl (b3, pKin 40 oS slaes il
o IS 4wt ol Cuenl ey >
(Soglie (nped) (ped SSSgn 9 Smysn S

shol slaygSl 5l o pod Sud g (255 L sjlge
Gy 4l b esdols @l Splie p 8,00
SN odg Ll o Deldi 092 (pl Loall ol
Yo e gl (suyed sl 5 lagogas]
as »))L) S¢=>g Lg)L».m.: \.\m‘}w 505)1.9.3 Jw)l.: C.’L».: o &_JsLOJ
kil g oS oz el jo Gl 0, WMl
S8kes S5 ol GlapariSe Jy conl S50 oS
Sles Sgn Sl Wlgioo (e CBlie &S guS
Jols Yio| s aseie oS jsboas g oS
W S sl (il Jol s Sl
30 Sl b guad a5 09wl b i pole asllas o
S50t 328 55 a3l gk (05> o7 sl

30,8 oy

S 35 Az

1. Ryahi Samani M. Investigation of application precipitations in treatment output gas in cement
factories. American Journal of Environmental Sciences. 2007;3(3):166-74.

2. Azimi M, Mansouri Y, Rezai Hachasu V, Aminaei F, MihanPour H, Zare Sakhvidi MJ.
Assessment of respiratory exposure of workers with airborne particles in a ceramic tile industry:
a case study. Occupational Medicine Quarterly Journal. 2018;10(1):45-53. [persian]


http://dx.doi.org/10.18502/tkj.v12i2.4372 
https://tkj.ssu.ac.ir/article-1-1064-en.html

[ Downloaded from tkj.ssu.ac.ir on 2024-05-07 ]

[ DOI: 10.18502/tkj.v12i2.4372 |

S som 35T 9 (252 Eaed (9B ST (P cudled 5 OFB

3. Almasi A, Asadi F, Mohamadi M, Farhadi F, Atafar Z, Khamutian R, et al. Survey of Pollutant
emissions from stack of Saman cement factory of Kermanshah city from year 2011 to 2012.
Journal of Health in the Field. 2013;1(2). [persian]

4. Brandi G, Di Girolamo S, Farioli A, de Rosa F, Curti S, Pinna AD, et al. Asbestos: a hidden
player behind the cholangiocarcinoma increase? Findings from a case-control analysis. Cancer
causes & control : CCC. 2013;24(5):911-8.

5. Bunderson-Schelvan M, Pfau JC, Crouch R, Holian A. Nonpulmonary outcomes of asbestos
exposure. Journal of toxicology and environmental health Part B, Critical reviews. 2011;14(1-
4):122-52.

6. Afaghi A, Oryan S, Abdollahi M, Rahzani K, Malekirad A, Kakooie H. Pulmonary Function and
Haematological Factors in Workers Exposed to Asbestos in Asbestos-Cement Plant. Journal of
Arak University of Medical Sciences. 2014;17(7):1-11. [persian]

7. Zar A, Hosseini SA, Homaion A. Effect of Eight-Week Aquagymnastic Training on Liver
Enzymes and Lipid Profile of Middle-Aged Women. Qom Univ Med Sci J. 2016;10(7):29-37.
[persian]

8. Gastausen R. Movement Therapy, Prevention, Rehabilitation and Treatment; Province
Publications; Translated by Ahmad Ebrahimi Mozaffari, Ghods Razavi; 1998.

9. Nikpour S, Rahimiha F, Haghani H. Comparing the status of sport activities in women and men
working at iran university of medical sciences and health services. Razi Journal Of Medical
Sciences (Journal Of Iran University of Medical Sciences). 2006;13(52):205-216. [persian]

10.Varaeva YR, Livantsova EN, Polenova NV, Kosyura SD, Nikitjuk DB, Starodubova AV.
Characteristics of Blood Lipid Profiles of Professional Athletes: A Literature Review. Current
Pharmaceutical Design. 2020;26(1):98-102.

11.Chezani Sharahi A, Samavati Sharif MA. A Comparison of Three Selected Training Methods of
Physical Fitness on Hematological Factors of Adolescent Soccer Players. Sport Physiology &
Management Investigations. 2015;7(1):73-83. [persian]

12.Ahmadizad S, El-Sayed MS. The effects of graded resistance exercise on platelet aggregation
and activation. Med Sci Sports Exerc. 2003;35(6):1026-32. [persian]

13.Karakoc Y, Duzova H, Polat A, Emre MH, Arabaci |. Effects of training period on
haemorheological variables in regularly trained footballers. British journal of sports medicine.
2005;39(2):e4-¢.

14.Mousavizadeh MS, Ebrahimi K, Nikbakht H. Effect of one period of selective aerobic training on
hematological indexes of girls. The Scientific Journal of Iranian Blood Transfusion Organization.
2009;6(3):227-31. [persian]

15.Norouzi F, Doulah A, Rafieirad M. Effects of Four Week Consumption of Lemon (Citrus limon
L.) Essential Oil with Swimming Training on Lipid Profile and Lipid Peroxidation in Adult
Male Mice. Iranian Journal of Nutrition Sciences & Food Technology. 2020;14(4):1-8. [persian]

16.Collins M. England: Sport for All as a multifaceted product of domestic and international
influences. Worldwide experiences and trends in Sport for All. 2002:493-522.

17.0magari K, Kadokawa Y, Masuda J, Egawa |, Sawa T, Hazama H, et al. Fatty liver in non-
alcoholic non-overweight Japanese adults: incidence and clinical characteristics. J
Gastroenterol Hepatol. 2002;17(10):1098-105.

18.Rafighi L, Zamani Sani SH, Bashiri M, Fathirezaie Z. Assessing the Relationship between
Physical Activity and Life Satisfaction among Women: Path Analysis Model. Journal of Health
Promotion Management. 2017;6(2):50-8. [persian]

19.Shamsoddini A, Sobhani V, Chehreh MEG, Alavian SM, Zaree A. Effect of Aerobic and
Resistance Exercise Training on Liver Enzymes and Hepatic Fat in Iranian Men With
Nonalcoholic Fatty Liver Disease. Hepatitis monthly. 2015;15(10). [persian]

20.SAREMI A, Shavandi N, Shahrjerdi S, Mahmoudi Z. The Effect of Aerobic Training with
Vitamin D Supplementation on Cardiovascular Risk Factors in Obese Women. Journal of Cell &
Tissue. 2014;4(winter):389-96. [persian]

21.Ghanbari Niaki A, Mohammadi S. "The effect of 4 weeks of anaerobic training (REST) on
hematological changes in male boxers.". Journal of Applied Exercise Physiology. 2009;5(10):75-
87.


http://dx.doi.org/10.18502/tkj.v12i2.4372 
https://tkj.ssu.ac.ir/article-1-1064-en.html

[ Downloaded from tkj.ssu.ac.ir on 2024-05-07 ]

[ DOI: 10.18502/tkj.v12i2.4372 |

B Ay OHBes g (Saygs (b s doso

22.Savucu Y. Effect of long-term training on physical and hematological values in young female
handball players. African Journal of Microbiology Research. 2012;6. [persian]

23.Bobeuf F, Labonte M, Khalil A, Dionne 1J. Effect of resistance training on hematological blood
markers in older men and women: a pilot study. Current gerontology and geriatrics research.
2009:156820.

24.Sheikh al-Islami Watani D, Falahi F, Tabaei R. Effect of six weeks resistance training with
different exercise order on hematological variables in overweight women. Physiology of exercise
and physical activity. 2019;19(11):45-56. [persian]

25.Mohammad Najad Panah Kandi Y, Mohammad Najad Panah Kandi A, Shahidi F, Masoudian B.
The effect of a maximal aerobic exercise session in the morning and afternoon on certain
hematological factors in young athletes. Razi Journal of Medical Sciences. 2013;20(106):20-9.
[persian]

26.Hosseinpour Motlagh Z, Hosseini Kakhak SA, Taratibian B. Effect of resistance training and
non-training on fibrinogen, plasma concentration and blood cells in obese girls. Journal of Sport
and Biomedical Sciences. 2009;1(2):27-37. [persian]

27.Heffernan KS, Fahs CA, Shinsako KK, Jae SY, Fernhall B. Heart rate recovery and heart rate
complexity following resistance exercise training and detraining in young men. American
Journal of Physiology-Heart and Circulatory Physiology. 2007;293(5):H3180-H6.

28.Mairbaurl H. Red blood cells in sports: Effects of exercise and training on oxygen supply by red
blood cells. Frontiers in Physiology. 2013;4(332).

29.Heidari A, Kargarfard M, Jali M. Effects of a period of selected aerobic exercise on the levels of
hemoglobin, hematocrit and red blood cells in pregnant women. Koomesh. 2011;13(1(41)):127-
134. [persian]

30.saliyanh MA, Gaine AA. Comparison of the effect of two alternate and continuous aerobic
exercise on changes in erythropoietin hormone concentration. Research in Sport Science.
2008;13(4):113-22. [persian]

31.Laughlin MH, Davis MJ, Secher NH, van Lieshout JJ, Arce-Esquivel AA, Simmons GH, et al.
Peripheral circulation. Comprehensive Physiology. 2011;2(1):321-447.

32.Gleeson M. Interrelationship between physical activity and branched-chain amino acids. The
Journal of nutrition. 2005;135(6 Suppl):1591s-5s.

33.Foroutan Y, Pehpoor N, Tadibi V, Danashyar S. The Effect of 8 Weeks of Concurrent Training
on Serum Leptin Levels, Lipid Profiles and Body Composition of Overweight Inactive Men.
Quarterly of Horizon of Medical Sciences. 2019;25(1):57-63. [persian]

34.Azarbayjani M-A, Abedi B. Comparison of Aerobic, Resistance and Concurrent Exercise on
Lipid Profiles and Adiponectin in Sedentary Men. 2012. 2012. [persian]

35.Gharari Arefi R, Hemati Nafar M, Kordi MR. The Effect of a High Intensity Interval Training
Program on Lipid Profile in Sedentary Young Men. Journal of Sport Biosciences. 2014;6(3):259-
72. [persian]

36.Lalonde L, Gray-Donald K, Lowensteyn |, Marchand S, Dorais M, Michaels G, et al. Comparing
the benefits of diet and exercise in the treatment of dyslipidemia. Preventive medicine.
2002;35(1):16-24.

37.Whyte LJ, Gill JM, Cathcart AJ. Effect of 2 weeks of sprint interval training on health-related
outcomes in sedentary overweight/obese men. Metabolism: clinical and experimental.
2010;59(10):1421-8.

38.Hallsworth K, Fattakhova G, Hollingsworth KG, Thoma C, Moore S, Taylor R, et al. Resistance
exercise reduces liver fat and its mediators in non-alcoholic fatty liver disease independent of
weight loss. Gut. 2011:gut. 2011.242073.

39.Banitalebi E, Mardaniyan Ghahfarrokhi M, Faramarzi M, Nasiri S. The Effect of 10 Weeks of
Sprint Interval Training on New Non-Alcoholic Fatty Liver Markers in Overweight Middle-
Aged Women with Type 2 Diabetes: A Clinical Trial. Journal of Rafsanjan University of Medical
Sciences. 2018;17(6):495-510. [persian]


http://dx.doi.org/10.18502/tkj.v12i2.4372 
https://tkj.ssu.ac.ir/article-1-1064-en.html

[ Downloaded from tkj.ssu.ac.ir on 2024-05-07 ]

[ DOI: 10.18502/tkj.v12i2.4372 |

S s 35T 9 (252 Eaed (9B ST 1 (P cudled S AR

The role of physical activity on blood factors, lipid profile, and liver
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Abstract
Introduction: Inhalation of dust particles is prone to chronic diseases, and regular exercise reduces the
risk of cardiovascular disease and improves blood variables. The purpose of this study was to
investigate the role of physical activity on blood factors, lipid profile, and liver enzymes in tile factory
workers.

Materials and Methods: This is a cross-sectional study. 70 workers who were eligible to participate in
the study were selected based on the sampling method available at the workplace. According to the
Beck questionnaire, 15 people were included in each active and inactive groups. After 12 hours of
worker's last meal, 10 ml of venous blood was used to evaluate biochemical variables of Blood factors
(RBC, Hematocrit, Hemoglobin, WBC), lipid profile (Cholesterol, Triglyceride). Liver enzyme (ALT,
AST, ALP) tests of both groups were performed in the occupational medicine laboratory of Meybod
city, and SPSS Ver.23 software was used for analysis.

Results: The results showed that red blood cells (p = 0.003) and hemoglobin (p = 0.034) in the active
group were significantly higher than the inactive group. Also triglyceride (p = 0.025) and cholesterol
(p = 0.042) of liver enzymes, (p = 0.011) ALT and AST (p = 0.047) were significantly lower.

Conclusion: It seems that physical activity can have a positive effect; it can improve blood factors,
liver enzymes, and fat profile in workers. According to the results, tile factory workers can achieve
the desired blood factors with minimal physical activity.

Keywords: Workers, Exercise, Blood factors, Fat Profile, Liver enzymes
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