Ol mndgilio 9 525009 236 (alone
Switg e o yd = Wil loss o Sy egle sl
(YA 313,3) Y42 0 slasimior ) (50l ot 52592

axlgo plard OI3LLr s 51,andl 5 el VT Cdld w4

2S5 Jo L ess

sdlos

B o))

BT (ot 53S0 (gl o gane SIS0 (Gbsle wde waw S0 (a3l Lilins 30
asle olaaly () 545 1 ghens (souiows g3 (sailSe AL el Sy asle sla3 S 5 (35l S @ lBdas 3 50
e-mail:ghaneil341 @yahoo.com 8 lias ;S0 S 5 (o518 SlEEaT 3K 4o o) 5 Sty S

oS>

& 05t OB, e G 5 sl s 53 4S5 3B 58 )5 15 (55 sl SN iasds
e ol oS plonil Js 5 58 L agrlse 525U 56 53 A8 ST Sl ) s 3 (slaadling
oen 9 do g B L edd axlpe plend 5L 53 (ALT) 5lausl 5 gusl ¥l Cllad uy p Sda b Lol
- Glalin Cjpe @ ol gaddlhs il By, g slge Ad plul Comer ppl 53 ALT b b LS e sla i
oBSlys 4 Olaxlye cp 5148 Wi Js B 5L et axlge plond SLlr YAV Jold ki b3 plonil  oalais
SLesls A edomie Olylew s4er ALT s oLl \YAY Jlu s bl 4d Olw,ley 4,y awadsd g
4 7 oty B G b gl ALT Ll o Oy 50255 sl 5 G320 Sondy SLaBL (53l (SIS 50
(NPI®) A5 XY s ods 5 58 b ok axlsn 5Ll YAY Slilaadl s b 8 15 55 o5l cpl clad Ral331 Ol 5
[l g YEIEFLNO/YY 0T Glone O puilt) Sl 5 2 /»T\“—‘WALT Gedgdoue 3 g Al 2l ALT . ls
FaAOF = /00 Wsls Ol RSy b 1y ols s piie BT O 035 saeles 5 ALT ol Oljee 55 2
Sile (P >4/00) 31 OlES (gylel s e (Kieed plowd hoys 5 5Ll deoys oy L ALT P Ul (=
FoS 0k 035 saled syls oA b amlis 53 (YWAVEND/40) YO 51 iy 0y se3 55 (sarled slyls 313 53 5
sl shyls Ol e 43 ALT Ol ol ((P=2/001) 350 b ()05 sne Olgme 4 (YV/AY £V F/OA) YO (gobuns b
EVF/OA) YO (soles b S O 035 shled slyls 5131 b anslin 53 (YA/AVENO/40) YO 51 i Ok (035
3 A Gslew b 2eS FEVIFVC (l,ls Ol les 3 ALT 5 &Kke (P=v/0 0V )s g min s ls sne b 4 (YV/AY
sl mize plue b ﬁ;T Cudlad (P=1/10)35 fdw Jls gne ssb 4 Ar 51 i FEVI/FVC (sl,ls Ol lew b amslis
ds 5 58 1 saim) 53 58 mi 68 51 S ar B i S aomi a1 0L (5 Ll e BN ()2 3550
slgdy (ST sardliae plosit 0lej b bl ayls 35 dald 058 (511> sadlliae gl 21 & 5L ALT ol Ol

335 odmin Jl gt )30 4 DL 53 548 Ko et li 5 Bl ol Cla s s e

Syl el VT (08 w3l S S35 55 ¢ pliasd Lol g8 (4 51y

AOINNY + radlie (3 50ds AAD/NV/YF aaa sl bl oo - ADV/N Y callie @l 50

.

douso

i A S Glar oty o LRl aieee 3G Olsie & (ALT) 3aesl 5l o831 il
5 elolas olsie @ ‘,:,331 ool callad Galnil o e



IWAS oo ot o) (goyladi ‘/"f';L;’J}" Ul paugdgslio 9 ja(19)3 3£ (gal2o Y.

Ol lan )y pauadd 348 oliloj 4 HEUS 4aal 0
G OAWWAD Jle Hu el ede cwlKE lo 4 s
WJood DB L ggalse Hlne aiad OLI a85 o) e
oo pMle S50 5 Jusd 8 G sull adbia 5o puaa
bug o b onass 5 walse 0bd oo ema
Oleos 5 ol (srensS sae ol Glawadls
353 o s 5 30 Glolass stan u g oLl
osbel 53 5 @l (55 5 98 (G o 3o s W8N s
o pala Wi s K Gulas u g sola o
LA ap 8 50 4 on s gula Ll 3l dalllas
L 53 508 59 b e SIS 515 VO B ST 5 YO (s sbius
ola ams 3 51 Tl ¥l S o P (sl
VOB, ety stalllas s bl am s

B s o v el oad hlay Sad ald
o9 (Japan HITACHI 7250) ALT ()11 oledan 5 338 S

V- Lag,T

9 waloe ol slassie G LSS g sk 4
Sud 3 glolas lsie @) st sladily ALT
5 @ibla wes (walse S (AU oo s soles
RS prub gosgane 4o da S bad ol plasd ws s
b segae curan 0 ALT cullas idaaly ¥ 3
Foosbas b S asw ALT VlKas 5 sul3Ske
S Sl pses ALT 5 (b cullad om0 /sl
k418K Sl o sl sl Gl cudlad Sidaal s ¥
5IGT Lsas 3IGT SPSS 13 Ll S L Lassly
Sy (550 slageals 5l suliiod b Lassls Liva s
S saliiad b LIa3 56T as alasl Slglss Jslas s
Osed) Oxiaad 5 JBae (3 Gsedl 5 IS Ludae o))
G5 S l Ha sladas o /40 S ASP Ll aladl Sy e
)

LSl

S4ad ._ulq)i )‘)3 O Hose ‘)s.a Y£Y :&w BE)
(JL..M J‘)M‘i) Q;&L_m LENEESY .._\3.\‘9.3 e (/\") J‘).Q‘
0% 08 sl 5 pliard va o (bl wa o G

NENIN NV I R PR

ool b7 S BB A sl il el b w33
slaslas 5 adle b Logyl minl cnl cullad Gaul3il wsay
G lse O ol o o slyea Lagslay sl
T s e 1S (5 QI E e S il S o e

slacuaes 50 ALT (il chs S5l @ w25 b
o2 sl il ol gsssaas ol o lite o SBS
Allaa gl o paddie polaid) chse o A8
ool faals ¥ g Ve lnl 5edS o b callad (e
ALT a3l callad Gal33 asl oo Ghase 5 OB sl i3
i slagslas 5 Jolse ) sy Al JLio 4 815 g0
9 oy Sl ooy oS (Silplie slagssin das
Oal s ol T T sk slasd KU 31 3l suS solan
Vouia 5 o MV 5 005 om0 sale b
il oo basi e

slaal 5 Jaoa DB L el G Aule LSl 4 S
sl GALLE Goa o pdin sy s (oo slaolen
oadiali oS 5 Jasa S Gade 31 0 sSE Ll T el
oad aladl gladallas 51 (sl Mol snile 3L
bt Gl sl mais g (sme) 9 Gaduy
D108 (oo o 15 aS el (Juoa HE L sud aalse
L agalse ala 30 Lo« el s o o) Vel suls
o © S n obad Jale ool Goae S (Jusa S8
oA O a8 BB Gloae JBe (sl 5 ol s oL
Jole 0l b tgalye 531 5 st 55 sl S 3l gu S
o alllas S Guleal s Gainan il sad Akl
S o d) Sles Sia oo Juoa JE L sud 4al 5o 0l 3l 3
oo 2 Vileag sk saS Gade olan Llas walse
L ol sgalsed) oy Jlo sana jala ealllas (ulal
ool 5o ALT phe pwpn Saa Loy Jooa 5K
Lo glasuiie Gual 5 JoAOE L sad aalge oliasd
i alas) 3T ol callas s U

Lagdigy 9 9lge

Ol S b g sdan i alad) pbavs lsls

Om Ol W 43S L8 Jusa S8 Gasme oo Gle



AR YT b 5 U3 5 b s gos

Dlane (Shas plad oo 5 @Hlla wo s (e
(p>+/-0) W olas ,LT

o sl ol sl o panb i il )8
O a8 sl gl w8l b i 5u YO ) Gl (s
JNAY) a g S solsgane sk 4 Y0 51 S by (5 les
sl sl Olan GIALT gls Siloo (p=+/+0 J1)
ks ol ol b dwlis Lo YO 3 Gha o sous
i ol anessb 4 YO ) RS b sl (ay 008
Obles o3 ALT glise 0SSk Cinpa (p=2/--)) s
Sl ohslen b duwlis Lu A+ 51 it FEVI/EVC gl
S goligiae ssk 0 A sslas b ASFEVI/FVC
(Y Jsa) (p=+/-0) 95

i- Forced Expiratory Volume in 1st second/Forced Vital

sl s Y=Y (gou gune j3 e S0 W18 ALT
i g 4L Gl38 ALT ghls (V#/Y) Lis Py

Gaalad g golula (S8l S g0 sla pade - Jgaa
xR 980 e Ghkala 4o gas sou sl

Gh) xSl sagins 5230
(Glae
FA/YY £ O/AF Ya-pV o
YV/A £V¥/¥0 0-Vo sola vy
YY/¥Y£\Y/YY Y-V | POV RV

YF/OY £Y/A5 WA= VIV as s sisdalas

s LLI)I G gou s sules L ALT a5
L ALT &l3ue =+ /AOF p=+/+\T) uls 5L 15 gl ne

Capacity
dalllas uy 90 uanan ju ray 3 3590 SLa a0 9 ALT bl )l - Jgua
Pl (e 3 aiks) ALT cusllad (5uSiblea 63 g4 JEYCRIPLH
_ Y£/YOEVF/ YA >
P= /A Y5/YA£\O/A - ¥o< (e o g
_ YA/AYE\F/OA o>
P=fy YAIA£YD/ - 0 vo< O% oS sl
YAIVEEVY/A- o>
P= /v YA/PAE\A/FA y. < @lle s
YA/-F £ VV/AY =
P=- /¥y YO/¥5 £ \O/AA Y. < cloards oo
VF/YVEVY/Y A > )
P= -/ YV/SVENS /YA A< "FEVI
VA/AD £ \Y/- ¥ A >
b= ./.n YFEV1/FVC
YN £\8[F A-<

* Independent Samples Test; T Mann-Whitney Test;  Forced Expiratory Volume in 1st second; § Forced Expiratory

Volume in 1st second/Forced Vital Capacity

AR



IWAS oo ot o) (goyladi ‘/"f';L;’J}" Ul paugdgslio 9 ja(19)3 3£ (gal2o Yy

T aS o oS 1, ALT ,0i3 70+ 51 Giw 3l € ai
bt Gl Gl pild o (S saallas 5o
L wlis o (BMI > ¥+ Kg/m®) 3l ol58l 5o ALT cullad
Kg/m®) 555 lal glls b s (BMIS = Y+ ) Lawls ol
8o 33l VAP 5 salss YA S5 4 (Y-/V <BMI< Y0

AW

alon 3 (50 slam 3T (8,30 ale G i 1 5el o
S b el s GIE KN ke aS ALT
S8 e ALT (al3dl ale s ol Lo 4allis
o8 cuwilia i) GanddS @ unlee JAA Hu e e o
G AY Lo ere C owla peadds o JA Lo MK
oean il G /Y o S5 b gaS golen penais
Vs sate gols 3l il gaS slas

S lola ALT wnl cullad Giul3dl &Sl & 4o b
comas Silplie asnin 5 aS gladsle 5859
oaten (BB L ol GBI o e s s
(ot il S sma daa 5 Sulplie saaie (slagai
5 Y gs aubs s Sspel HDL-C (Gus onl
3 ot el s3d e 5 TTUAS 53 (gia Gl ikl
O oo Ly el suiiS SaS Wl g5 o Ladiney ()l o Sl
Losad dalpe bt ool ) a8 BB pee D)
Sal gslie (slaa i alea 5l a5l 85k gl ol @ Jusa S
Jols Sl8oe oSy o mleiee Jaiae Cop aS
SLelia (35l T isI0isS 5 ool curd s s
T P P PV B P PRSP

S slagolan B olw Gug cedle o © S b
wl Gyl Jle & da s oo bl dalye Lo
Josa DB L sud aalse pheasd ol Lo ALT
On 5l s cd sl Glaie seas ol b o) Gusiuss
Lol 5o ALT a3l Gilis) 31 o pm 4 < guldl
S5 ALT 35T (gls ol 3l 31 s ass w0 s o S
© Ol WA Gal s Mo Wl aglae o 4 L
Tl Sl s S

05 wor seinsl oab slagh Sl v s b
Ol WSl e (Sa5les slasols s el Wl
b 3l T wal aals g 5o 1, ALT a3l cullas
LW G as b bl 5 as BB ape Ko
slas,ls PTSD dhaa 31 ololhusl glagdsal ((Soyudl

Yy

Eaag

.

ALT w51 cllad s (ke uala sealllae 3ib
o JL WA (Juoa S L sud dalse obaad ks o
Al Glaye 5o Gloae ol adbi oo sial faaly Y2 agal o
P faals YO Lilewd 5538 a5 ' St aals YV ol Lo
Ohlola 5o ALT cudlad (alsdl Sleld ol suss
o Wbl 5o 5 ZVAY Jusa S8 L sud dalse oliad
SLT Gl g Sl AR 5 0 sl i 5 4 ]
Wl denlie Hala gealllae b ailiins 5ok 4 ol |
Ol 5o ALT callas Liulys) Slslhd 50 5 ALT Sk
Cunan opinas 5 Laallhe ol b dlie Hu aadlas
GO S e GBS 0 YL Al 4 HpIS e gac
ol walis 55 K slols sladallas gloal 5 Sidas ooy

© okl Ole © ALT cullad s Sl 4 4255 b
Wil o Gl aallle uhpe Curen Gu gous shls
Ohissie e nl S Bia 3 pur sugea B olst wla
aali o R olsie ' olKan 5 sul3SLe geallls ) suis
stadls cusran 50 ALT 800 w0 S soliiel Lo yicws o
G YO Gl AS G s s sula @l Wl e s
5 0alH&Le gaadllas Hu g Sl o aals YV sgua il S
09 Olse opl Vel cs 4 Shl e aaly VA ol,Kas
S Ol G gea s sl s Wil o sl gaallas
OlslSan 5 sul3SLle gaallls 5o 5 il 5o aals YA Lulys YO
© Lol ki b 6 4 Sl 5o b s Sl 5o aaly TN
cullas 5Sike Ylaial € suse L 4 sl o
03 Joa B L sad aalse ot Ghlla 5o asnl
S80Sl Sl Ol (pegae curen b el
sl aald oS 4 5l die (pl 5o (el (5 S

o 5 ALT a3l callas Gloue oala gaallhs S
dae) ol oo 4a 81 aals Glas aa b (Sies LS|
o ol sy o Ladallbhe s gLk 3Ll
wwl 15 ALT cullas 5 G o (Siewsas LU, Ladalllas
S O (Siena L) allae K Gulad o T sles S
U oo slad sbls 5 (a8 ospee @ ALT Gl
sou s sl SALT ala saalllas 5o adl oo (o sSas
slatallhe SSI b oS wing baise SKuS b 55 o
saalie dilel 5o aallhs o o T0s S e wul iy



L LS el gl S spa Olsie Wb ol o
sad dalse (pliand SlLula ALT cullad plhee Bon s
o0 L G dadle ol ol @llayy Josa B L
ol 80 923 aalil 89 S ‘;_J;ﬂ Sl cullad olhe swlEe
3 el AL, 50 w3l Col SRl dle s 0 4 4Sb
Olsie & LG 1wl ol Gl sl Jle als
el soga rohe 3T glaaalls oln olaes
S saliie b ey ol 4o (ST sladalllas o gk o olgiin,
o Olwlidan @S o IS Glawadic (5,Kaa
S aladl 5350550 at Glauadis

Qe pae 4 Gl sl gaalllae Bas LIS )
Soae il ool Byas s 5 Ghlay Ja o
oS oLl s s caSlea 4 M) 5 JSUI

S aSdauis

-

olas leasd GO 7VA s san dalllas gl Guleal s

canny Sl glaguns albe ALT callad (il3l
Ofapd Ssdipe tres Curea Gl oo aS el
ehad ohlils 5o Rl ol callad 0 S ol
Ol ol W) e sad 4 Jasa SE L sad alse
Wl 58 4 opd aladl Jie o) pm o w5 Gl cullad
© oy ol peddel S 5 Jasa OB o S

aols ‘)L_u (& i sladallbo

i- Post traumatic stress disorder

References

1. Mohamadnejad M, Pourshams A, Malekzadeh R,
Mohamadkhani A, Rajabiani A, Asgari AA, et al.
Healthy ranges of serum alanine aminotransferase
levels in Iranian blood donors. World J Gastroenterol
2003; 9: 2322-4.

2. Karmen A. A note on the spectrophotometric assay of
glutamic-oxalacetic transaminase in human blood
serum. J Clin Invest; 1955; 34:131-3.

3. Giboney PT. Mildly elevated liver transaminase levels
in the asymptomatic patient. Am Fam Physician 2005;
71: 1105-10.

4. Pratt DS, Kaplan MM. Evaluation of abnormal liver-
enzyme results in asymptomatic patients. N Engl J] Med
2000; 342: 1266-71.

g S ol a3Y WS o Bpuas (Sahyls, Al
6l plasd Gl Lo Lag)ls Cisuas 31 A8s s
5t 32 ALT callad ol 33l
s S ol @ SlSee Joa DB L walse
csae plasd Glols o ALT (il 6l lele
S b 59 b agalse G slae 5 cle LLS)) asa
A e el sy ol 4 aS ula )5 Jua
Jusd DK dealse 3 om Sus e ARaLST (i
Ol cgalso wuddS 5 Gy S0 @ o S90S sediasglas
sad dalge o3l Z1/0 Tl sugs 0 (el i3, saias
ol s O puy Jol Sles Sia o Jasa JE L
sals Gleie o obaas Tolad gaS Gede sslan
st BB Gl ghhaial 5 Gl e s (nl 5 Sas
walse Jloo @ sad o8 Sl Gk oS 31 Jusa 5K
3o 550V @loe s ool S 0 Jusa SE YL 50 b
sloeals Sol @ s LT TS skl agalse
© (Jooa OB D) b e solen @l cad)ss,
Josd DB L qgalse O il golan pipla olsie
oubed 53 58 (aliand dm 5o stalae 5w i oo o grane
Sl w5 JoA S8 O slajl pla (aedS
oobie 4 uala gaalllas Hu WS e o) sl (S5
Callad G (Shewan LLS)) a9 dad b San (o
apband ola 5o Joa SE L alse wad 5 ALT
SALT G bLS) €€ ad uaypn st ol G bLS)
cmio ) @lolas Glsie 4 wig e 35 FEVI/FCVC

5. Pratt DS, Kaplan MM. Laboratory tests. In: Schiff ER,
Sorrell MF, Maddrey WC, editors. Schiff's diseases of
the liver. 8th ed. Philadelphia : Lippincott, Williams &
Wilkins 1999.p. 205-44.

6. Giannini EG, Testa R, Savarino V. Liver enzyme
alteration: a guide for clinicians. CMAJ 2005; 172:
367-79.

7. Kundrotas LW, Clement DJ. Serum alanine
aminotransferase (ALT) elevation in asymptomatic US
Air Force basic trainee blood donors. Dig Dis Sci 1993;
38:2145-50.

8. Green RM, Flamm S. AGA technical review on the
evaluation of liver chemistry tests. Gastroenterology
2002 ; 123: 1367-84.

9. Piton A, Poynard T, Imbert-Bismut F, Khalil L,
Delattre J, Pelissier E, et al. Factors associated with
serum alanine transaminase activity in healthy subjects:

Yy



1WA sls ot ) (goladi K/'.@;L;deJ

Ulpl panadgslio 9 jay19) 3£ igedan YY¥

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

¥

consequences for the definition of normal values, for
selection of blood donors, and for patients with chronic
hepatitis C. MULTIVIRC Group. Hepatology 1998; 27:
1213-9.

Prati D, Taioli E, Zanella A, Della Torre E, Butelli S,
Del Vecchio E, et al. Updated definitions of healthy
ranges for serum alanine aminotransferase levels. Ann
Intern Med 2002; 137: 1-10.

Hultcrantz R, Glaumann H, Lindberg G, Nilsson LH.
Liver investigation in 149 asymptomatic patients with
moderately elevated activities of serum
aminotransferases; Scand J Gastroenterol; 1986; 21:
109-13.

Hultcrantz R, Gabrielsson N. Patients with persistent
elevation of aminotransferases: investigation with
ultrasonography, radionuclide imaging and liver biopsy.
J Intern Med 1993; 233: 7-12.

Hay JE, Czaja AJ, Rakela J, Ludwig J. The nature of
unexplained chronic aminotransferase elevations of a
mild to moderate degree in asymptomatic patients.
Hepatology 1989; 9: 193-7.

Leclercq I, Horsmans Y, De Bruyere M, Geubel AP.
Influence of body mass index, sex and age on serum
alanine aminotransferase (ALT) level in healthy blood
donors. Acta Gastroenterol Belg. 1999; 62: 16-20.
Ghanei M, Fathi H, Mohammad MM, Aslani J,
Nematizadeh F. Long-term respiratory disorders of
claimers with subclinical exposure to chemical warfare
agents. Inhal Toxicol 2004; 16: 491-5.

Ghanei M, Vosoghi AA. An epidemiologic study to
screen for chronic myelocytic leukemia in war victims
exposed to mustard gas. Environ Health Perspect 2002;
110: 519-21.

Ghanei M. Delayed haematological complications of
mustard gas. J Appl Toxicol 2004; 24: 493-5.

Pearson GS. Veterans at Risk: The Health Effects of
Mustard Gas and Lewisite, edited by Constance M.
Pechura and David P. Rall. Nature. 1993; 365: 218.
Balali-Mood M, Hefazi M. Comparison of early and
late toxic effects of sulfur mustard in Iranian veterans.
Basic Clin Pharmacol Toxicol 2006; 99: 273-82.
Etezad-Razavi M, Mahmoudi M, Hefazi M, Balali-
Mood M. Delayed ocular complications of mustard gas
poisoning and the relationship with respiratory and
cutaneous complications. Clin Experiment Ophthalmol
2006; 34: 342-6.

Balali-Mood M, Hefazi M, Mahmoudi M, Jalali E,
Attaran D, Maleki M, et al. Long-term complications of
sulphur mustard poisoning in severely intoxicated
Iranian veterans. Fundam Clin Pharmacol 2005; 19:
713-21.

Mahmoudi M, Hefazi M, Rastin M, Balali-Mood M.
Long-term  hematological ~and  immunological
complications of sulfur mustard poisoning in Iranian
veterans. Int Immunopharmacol 2005; 5: 1479-85.
Vycudilik W.Detection of mustard gas bis(2-
chloroethyl)-sulfide in urine. Forensic Sci Int 1985; 28:
131-6.

Wils ER, Hulst AG, de Jong AL, Verweij A, Boter HL.
Analysis of thiodiglycol in urine of victims of an
alleged attack with mustard gas. J Anal Toxicol 1985;
9:254-7.

Drasch G, Kretschmer E, Kauert G, von Meyer L.
Concentrations of mustard gas [bis(2-
chloroethyl)sulfide] in the tissues of a victim of a
vesicant exposure. J Forensic Sci 1987; 32: 1788-93.
Nakamura K, Motohashi Y, Kikuchi S, Tanaka M,
Nakano S. Liver transferase activity in healthy Japanese

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

employees aged 18-39 years. Ind Health 1998; 36: 218-
22.

Khalou-Ramezanie M, Ghoddousi K , Aziz-Abadi-
Farahani M , Assari S, Ghanei M. Involuntary weight
changes over a six month period in chemical warfare
agent exposed veterans with chronic bronchiolitis.
IJEM. Under review. 2007

Lozano M, Cid J, Bedini JL, Mazzara R, Gimenez N,
Mas E, et al. Study of serum alanine-aminotransferase
levels in blood donors in Spain. Haematologica 1998;
83:237-9.

Ioannou GN, Boyko, Lee Sp. The prevalence and
predictors of elevated serum aminotransferease activity
in the United States in 1999-2002; Am J Gastroenterol
2006; 101(1):76-82

Piton A, Poynard T, Imbert-Bismut F, Khalil L,
Delattre J, Pelissier E, et al. Factors associated with
serum alanine transaminase activity in healthy subjects:
consequences for the definition of normal values, for
selection of blood donors, and for patients with chronic
hepatitis C. MULTIVIRC Group. Hepatology 1998; 27:
1213-9.

Moranska I, Jurczyk K, Klosinska E, Wisniewski K,
Karpinska E, Wawrzynowicz-Syczewska M, et al.
Relationship of serum alanine aminotransferase (ALT)
to body weight, age and sex in blood donors population.
Wiad Lek 2004; 57: 427-30.

Elinav E, Ben-Dov IZ, Ackerman E, Kiderman A,
Glikberg F, Shapira Y, et al. Correlation between serum
alanine aminotransferase activity and age: an inverted
U curve pattern. Am J Gastroenterol 2005; 100: 2201-4.
Ramesh V, Saraswat S, Choudhury N, Gupta RK.
Relationship of serum alanine aminotransferase (ALT)
to body mass index (BMI) in blood donors: the need to
correct ALT for BMI in blood donor screening.
Transfus Med 1995; 5: 273-4.

Bayard M, Holt J, Boroughs E. Nonalcoholic fatty liver
disease. Am Fam Physician 2006; 73: 1961-8.

Angulo P, Keach JC, Batts KP, Lindor KD.
Independent predictors of liver fibrosis in patients with
nonalcoholic steatohepatitis. Hepatology 1999; 30:
1356-62.

Pourshams A, Malekzadeh R, Monavvari A, Akbari
MR, Mohamadkhani A, Yarahmadi S, et al. Prevalence
and etiology of persistently elevated alanine
aminotransferase levels in healthy Iranian blood donors.
J Gastroenterol Hepatol 2005; 20: 229-33.

Hope RA, Longmore JM, McManus SK, Wood-Allium
CA. Oxford Handbook of Clinical Medicine. 4th ed.
Oxford: Oxford University Press; 1998. p. 652.

Shen YH, Yang WS, Lee TH, Lee LT, Chen CY,
Huang KC. Bright liver and alanine aminotransferase
are associated with metabolic syndrome in adults. Obes
Res 2005; 13: 1238-45.

Ruhl CE, Everhart JE. Determinants of the association
of overweight with elevated serum alanine
aminotransferase activity in the United States.
Gastroenterology 2003; 124: 71-9.

Torgerson JS, Lindroos AK, Sjostrom CD, Olsson R,
Lissner L, Sjostrom L. Are elevated aminotransferases
and decreased bilirubin additional characteristics of the
metabolic syndrome? Obes Res 1997; 5: 105-14.
Nakanishi N, Suzuki K, Tatara K. Serum gamma-
glutamyltransferase and risk of metabolic syndrome
and type 2 diabetes in middle-aged Japanese men.
Diabetes Care 2004; 27: 1427-32.



Yo

YT e 5 ds 5 b s goms

42.

43.

44,

45.

46.

47.

48.

Clark JM, Brancati FL, Diehl AM. The prevalence and
etiology of elevated aminotransferase levels in the
United States. Am J Gastroenterol 2003; 98: 960-7.
Vozarova B, Stefan N, Lindsay RS, Saremi A, Pratley
RE, Bogardus C, et al. High alanine aminotransferase is
associated with decreased hepatic insulin sensitivity
and predicts the development of type 2 diabetes.
Diabetes 2002; 51: 1889-95.

Sheth SG, Gordon FD, Chopra S. Nonalcoholic
steatohepatitis. Ann Intern Med 1997; 126: 137-45.
Lonardo A, Bellini M, Tondelli E, Frazzoni M,
Grisendi A, Pulvirenti M, et al. Nonalcoholic
steatohepatitis and the "bright liver syndrome": should
a recently expanded clinical entity be further expanded?
Am J Gastroenterol 1995; 90: 2072-4.

Scandinavian Simvastatin Survival Group Study.
Randomised trial of cholesterol lowering in 4444
patients with coronary heart disease: the Scandinavian
Simvastatin Survival Study (4S).Lancet 1994; 344:
1383-9.

Craxi A, Almasio P. Diagnostic approach to liver
enzyme elevation. J Hepatol 1996; 25 Suppl 1: 47-51.
Joseph AE, Saverymuttu SH, al-Sam S, Cook MG,
Maxwell JD. Comparison of liver histology with

49.

50.

51.

52.

53.

54.

ultrasonography in assessing diffuse parenchymal liver
disease. Clin Radiol 1991; 43: 26-31.

Hultcrantz R, Gabrielsson N. Patients with persistent
elevation of aminotransferases: investigation with
ultrasonography, radionuclide imaging and liver biopsy.
J Intern Med 1993; 233: 7-12.

Tolman KG. The liver and lovastatin. Am J Cardiol
2002; 89: 1374-80.

Davis M. Hepatotoxicity of antidepressants. Int Clin
Psychopharmacol 1991; 6: 97-103.

Selim K, Kaplowitz N. Hepatotoxicity of psychotropic
drugs. Hepatology 1999; 29: 1347-51.

Vycudilik W. Detection of bis(2-chlorethyl)-sulfide
(Yperite) in urine by high resolution gas
chromatography-mass spectrometry.Forensic Sci Int
1987; 35: 67-71.

Andrzejewski S, Scianowski J. Toxic effect of sulfur
yperite on selected rat internal organs and a
histoautoradiographic assay of its distribution in
internal organs damaged previously with sulfur yperite.
Patol Pol 1978; 29: 51-60.

Yo



109/ Abstract Shaheed Beheshti University of Medical Sciences & Health
Services Endocrine & Metabolism Research Center

Original Article

Alanin aminotransferase activity in veterans exposed to sulfur
mustard

Ghanei M, Alavian SM, Nassiri M, Assari SH.

Bagiyatallah University of Medical Sciences
e-mail:ghanei1341@yahoo.com

Abstract:

Introduction: Until now, few studies have focused on late effect of sulfur mustard on the liver; at
present there is no data published on liver enzymes in sulfur mustard exposed veterans. The
current study was conducted with the aim of determining alanine aminotransferase (ALT) levels in
veterans exposed to sulfur mustard. Materials and Methods: In this cross-sectional study, 263
sulfur mustard exposed veterans were selected from among individuals referring to the respiratory
clinic in Bagiyatallah hospital in 2005. ALT was determined in all subjects. Demographic data,
exposure related variables, respiratory status and Body Mass Index (BMI) were collected. ALT over
40 unit/liter was considered as abnormal. Results: From a total of 263 sulfur mustard exposed
veterans, 43 (16.3%) patients had an elevated ALT level. Range of ALT was 3-94 with a mean (SD) of
26.43 = 15.22 unit/liter. ALT was correlated with the BMI (r=0.153, p=0.013). ALT was not
significantly correlated with age, grading of chemical and overall disability. Mean ALT levels in
patients with BMI > 25 (28.81 + 15.05) were significantly higher than those with BMI less than 25
(21.93 = 14.58) (p=0.001). Mean ALT level was higher in those with FEV1/FVC, in comparison to
others (p<0.05). ALT was not significantly correlated with other study variables (p>0.05).
Conclusion: Although any conclusion of the impact of mustard gas on ALT needs a controlled
study, we mean while suggest serial measurement of the activity of this enzyme and other
measures of liver status.

Key words: Chemical warfare exposed veteran- Mustard Gas- Liver- Liver enzyme- alanine
aminotransferase
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