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Background: The most sensitive and widely used liver enzymes for
detecting are the aminotransferases. The purpose of this study was to
evaluate the effects of diving effect of male scuba divers in different
depth on aspartate aminotransferase (AST) and alanine aminotrans-
ferase (ALT).

Materials and Methods: 12 members of the Red Crescent and res-
cue divers recruited voluntarily from Kohgiluyeh and Boyer-Ahmad
Province , with an average age of 28.83 + 2.63 years, weight 77.5 £
7.16 kg ,and height 175.33 + 2.88 cm participated in this study.To
perform this research project, a pre-test and post-test group with re-
peated measures was used to test the first day of the depth of 10 m,
the second day in a depth of 20 meters and the third day in a depth of
30 meters for 20 minutes by the 40 to 50% heart rate reserve as they
sweep diving. Participants at a height of three meters to the water
level had safety stop for five minutes. Before and after diving seven
cc bloods were taken from all subjects. In order to analysis of data
mean and standard deviation were used and inferential statistics anal-
ysis of variance with repeated measures was used to evaluate the nor-
mal distribution.

Results: Increase environment pressure caused by Scuba deep Div-
ing had no significant effect on serum AST (p > 0.05). Also, increase
environment pressure was significant impact on serum ALT from
Scuba Diving (p < 0.05); so that, serum ALT in the depths of 20 and
30 meters was significantly reduced compared to the depth of 10 me-
ters. Also diving regardless of pressure (depth) no significant effect
on serum ALT (p > 0.05).

Conclusion: 1t seems that the alter in depth in the range of 10 to 30
meters does not cause significant changes in serum levels of these
two liver enzymes.

email: banitalebi.e@gmail.com

Keywords: scuba diving, alanine aminotransferase, aspartate ami-
notransferase

AAIN



http://dx.doi.org/10.30505/4.4.255
https://dor.isc.ac/dor/20.1001.1.22286241.1394.4.4.6.0
https://jpmed.ir/article-1-440-en.html

[ Downloaded from jpmed.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22286241.1394.4.4.6.0 ]

[ DOI: 10.30505/4.4.255 ]

YOO-YF+ Cloxio —F oyleud —F 0,95 ~VWAF (jlie

9 3 st 53 T o 3T o3l iwo 59 ko Glos! 43 w0lgé 4ol
P18 18 30 (o0 gw 3 shusl i gine T O s T

WAY Cutigmd,) 5 1y pady g U WAF (39,8 YA 1ol g, G

WAy 31 sedl,s &b

ol 3 Gan s b sl Sgiel S st (lae 3l cp 5 panp g o5 pwles tdodo
il Sgigal Skl 5 (ALT) jlhailys o1 5 iliseo losl )3 (polse 1 (g 485

45kSeS bl Sl g 3lsl g janl Mo Comar lolsé 158 VY pglate (s s g g Slge
15y eSS WIAE VNS (i eJlo YAAY £ Y/SY pps xla b cdbogls ysboas daslyyg 5
25y S Sl b aivd ol sl )3 k00,8 €S b i ol )3 e BLo\WOITY £ Y/AA
2 Jsl 9y 3 gogeil €85 1,8 el ge (6,85 slas S o3Il b oigesl 5 oiseslin
L ¥ Cadbaddo Ve Gdody fo e 3o )3 pow jgy g plo Vo 3o )3 pod gy el Vo Bos
o glas)l 3o ogeil a S olse CulS g ) Ojpody lopdd B s a0 0
Lo (iog0jl dan jl colse S gy g S8 aidly Qlial Sti ad> gy Sdo 4y Ol s b g0
2 g e Bldl g Sl Sl bl Julow g 4528 el Jos & (65 0055 s S
b @35 oon o GO S S0l b Gl ly Jlos pigel Sl oliil Lol iy

P < +/+0) 15,5 oolazl laazsly

o AST s (sl sino 5115 Blasl )3 (ol 1 (il e 5Lt ol Haidly
P (e L Bleel 3 (pole (U aee JLES Gl pizren (P> +/+0) 3l
sobo e Yo Ve slasl 3 gops ALT gaw oS5 ygboas (p < +/+0) 3,05 ooy ALT s
s Gpo polse e (S b rizman boo (L po Ve B ) Cud ()l g
(P> 1+0) )55 oy ALT s yy (6)b iz Sl (Bas) JLid Laal38l e

P isinn S s gia Vo BV e 03ga0a )3 old (Bas 3 S dusyien S5 42 38 S S
D905 S 3] 9 oy rdaw

3yl g ginal Sl jlyandl 5 VT olse W05l aWS

o

2SS
Yool s
T A G ! !
JUETOWESSI R WS Ve
£ losas JusLows!

0935 hing Sigonid a)) ulus S
ST oLl gawly doly o Sh canyi
Ol sl o oMol

Slnl 0aSisly ¢ Sy a5 09,5 bl
35S y g )5 s oKl (Sl pole o
Bl3T oLl czgmby dolg ¢ S o3 o”?‘“
Ol sl o oMol

= a - - - . a ¥
09)5 iy Sieid )l byl
(e Sy oSty ()9 STelen
.Q\ﬁ_l ‘)'|9.ta| GOI)A% b olRuisls

1) s Bt g3

b 2wl
(FAAWAYYYYEYAD : ool
banitalebi.e@gmail.com

USG5 4y 5 020l JlKen g0y (i (olet B39 05954
e o Gl Gl laysiS Sl o)l > ledpS
D] ol 03 s 93551 Carino )3 el yd mike g g LSl

LYK

2l Ui ek (o Cpgodr slesl 3 ool

‘LS"”“" dl.(b.)).g)lf 4\1»4] » 09M$ u.@b.c Awl)uA ULP »

g s Sies b gl (ol gl i) Il S

D9 oo plonil o guyds g 5)g lp ) ellas g gk

Yor



http://dx.doi.org/10.30505/4.4.255
https://dor.isc.ac/dor/20.1001.1.22286241.1394.4.4.6.0
https://jpmed.ir/article-1-440-en.html

[ Downloaded from jpmed.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22286241.1394.4.4.6.0 ]

[ DOI: 10.30505/4.4.255 ]

Journal of Police Medicine

OKen g ounlyl

Winter 2016; Vol. 4, No. 4: 255-260
— I8 SYMBT glyls oyl gl olee sladaly pols Cus
098 paSie (pied g B9y (S g St U (o
alas plply (G cdllsd 5 cnyed ploxl gl o (n sl
2 golse 4B Ve Ll a8 cunl g ol 4 gl Jlos 4 ol
Y] oy pdlie p gl e 3l Ly e Yo g Yo Ve las]
535 (AST) Jauslysil Sl 5 (ALT) findlsid
» bl S5 g9k 5 S om (I3 L Gizmen )l
0 0959 Lyd go Ve g Ve Ve losl
L 59, 9 dlge
bl ansle a3l o 275 d0d 5 8 5 ) adllas s,
ol el e @l g sl pe Glolst |y il gdos
ool axals 51,8 VY olaws ainly LSS senl g g 4ghSeS
P g oMl sl (35 5l w9 (Bolad ©jgo
A walgs Ol o l] diges lgica ailalsT asbeols,
J s e s G 3 o > Jie (sla i
Aly glopsio g by o Ve ¥ N Glesl o ooles
ol (648 s pgtsel S leasl g 31yl 5 VT (loy 5]
Skl pMel )8 mjg g 4 Sl e Y Sl Ca
Oleie s 485 W ool o 5l a8 wb (asuin clbgly ol )8l slaw
Sledbl GlaaS )8 53,8 5 5| et 23,5 s s lel Wiges
o 33905 18 g 339 gomed (o e alalST asbicols, 5 (63,3
sl 2 1o 090l s b (65031l o Sogel (silsm s
Sl BAD S 0)8 b laen 095 93 4 (Sl Gl
a5 plol w8 ol ol 3 by paw (> yols 3o
dol Joe 4 658 595 b Sdg0jl den 5l )3 Guiss oyl gl
Vo o 0 daBd Ve Gde 4y S5 05,5 dabdl o (bbb cunsyg 9)
@ Gos ol 2 93 09)5 9 Ny (o0 B (S US s (9 e
kS g GOy Cjgody (e Ve Cllue S 0 4l Ve e
o 4 09,5 93 ym i Vo (Ll 5l ey S o (polsd
YA ioman s el YE ol oo @0 (65 95 Toaoms 5 sl on
Yo g Ve Gleel o ggesl oles Jol duds ailen am el
oled I oolf 3l am g S anly ol L aldie g 5905 pols e
09,5 olelst 1 &S cul S5 Y il oo 4 (6,5 g o]
S Gl s wSls Fem0e cud b oS A diwlgs g0
o ot fame Ly s il (ol 5 ¥ s
o3litul 3)90 jac8 55 5 o8y st o ol glod (aldl i
g Gy (polt il Glasl 5 o Gdgesl aer (sl oolse
)5S <l Sherwood Scuba eslitul 550 (olse Sl
D92 1S ol

Yav

slgr uals olyen b (olos (g cnl > wcul LgSl (oolse
s Gl oad 035 (olge il (9)> &S (i 0325
Ayl 395 o oanlie &S pobolan [V o V] A8 oo colse g 48,
25 S b Gl Gy 5 (usE Ogod 2 Gl
2929 P LBl 0 15 ol 4 bgrye SIS 5 Pluo 5 O]
Ll o 2935 4 oloe (glp & (glalius ool Ol 5 sld &
chee LS Gl al a5 Al o (e jlis il
g b awsh |y st o) o0 (Sidnid @b » Sy e
g oMo sl wslys 2T sl ool 4 olse assls
lod [F-5T 00 525 4 5l sl ool (Kiglsnsed loro
e HLid ialial 5 sl O las! ) ol dgng 4 Mo
S 3 58 Sl eady sl 5 (i b 55y &S 035
Y 5A] 518 o )A;L O

s 85 3413 32 Jleisl ) a8 (il ol @ 20 b
Cullad 235 (Slwsi (hoed g a5 5 LS v guS
S35 5 e Az o lady glalams 3 Wnjlisel il 5
S w3l (5 Bpany 5 o ool [A] L2l o olsd
il Sldlae ) (ool e bl jaus] Sgisel (S passuis
5 (AST) jlauil ggiel Sb)ll Jro 08 (slop 3l cllad )5
sdaltie golst 5l an g Jgb 13 1) (ALT) jlyiusl gial oY1
Ja gV a8

5 (SGPT) pyw Sabiglt Soggym slusl Luily L ALT
oaeis 3 (SGOT) p iy SaslglS1 el il b AST
LV V] 25 o0 51158 ooliial 5)50 (05" Slaslow:

Sxa YooroYVe Glosl o0 lo w3l culld > clpss
ooyl 4 barpe Sl o (e390> U Linlidl cpl .ub oamlie
6% Oladss Ll [Ve] (Sojglerid @lypsl b sl il
P ol couy alys ol s 4 & wsh s
Cly gy §) obb Bl e oS 15 edalie (s0S (sla Jsko
Tohw & A oamlde (6)50> (35 3 [A 5 IF] sl a8
wolge Js a4 ab polie ply & 390> U AST 4 ALT
50 (YO) hSen 5 gud Gaos o Vo] ob ol il
& 05,8 samlie ALT g AST polaw 3 (gybliae yiol58l
Jubsnl (slo Jolo 4 el 5 05 ol dladl osims Lt
IV 2l cdl

L) OS¢ polyt Cliaas g Jlug (Vb dije 4 d2g L
LS D g0 Dlaind gll g Canl 4By O g0 polst (s4ie) )
Cuodl g olpl bl CuBpe 4t L s LA
)bl 5 355 sloinly (358 oimen )5S (pl 3 (oolse


http://dx.doi.org/10.30505/4.4.255
https://dor.isc.ac/dor/20.1001.1.22286241.1394.4.4.6.0
https://jpmed.ir/article-1-440-en.html

[ Downloaded from jpmed.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22286241.1394.4.4.6.0 ]

[ DOI: 10.30505/4.4.255 ]

il gieal bkl g Sty YT o 51 e 2 (olsd 51

Ol ¥ Jgde 3 3uod slaadl, Lod g 4 jo8 gl ones
Sy Glesl )3 polse 5l b o jlis isli8l &S aad o
& gysbds p = +/++¥) )b Loy ALT aw o (gl size
@ S Gy gne psbody (P = o/eA) e ¥ g (= /Y
ol O Gh Sl izmen b (o BN e Ve Bes
daw p > gne Jl(Bes) JLid GBI i I e By
Joso ol mls 50> Skl (p = < VF) 38 ey ALT
(P=</V) o s ) S cddld g Gos o sy ne Joles

YOO-YF+ Clxio =¥ o)jlos =¥ 0,50 —\VAF Lo

SPSS jl38le, 5l loesly Juloo g a3jo0 s Guios opl g
5 3Ske jl laodls LS)LAT Cogs (gl b edlatwl VY dseu
b ibly Julos ool 1 ol Slel gl g Jlane Bl
(P = +/+0) )b sme o b odlatwl (61,5 glo (g S 051l
Lasy

YANAY £ VY o ke by b Sdgejl Guios cpl )
YING 59 cnSbe g sie Bl WOINY £ VA 08 - Sle ¢ Jlo

(P 04U d),sb)".ﬁl )J.)LQO ) Js.\> FRRREALY P;}Lf Yv/o £

olsf 5l s Ao wolgk 3 B U ke Cudled
YE/A-ES5[ YY/A-EY/YY AST

Y. /s E¥/YY Y. /seER/YY ALT Fo Vo Ges
\YAIY +£Y'- /0¥ VAY/A+EYA/YA ALP
Va/5 EY/5 - \A/5 VY- AST

YY/ oE0/TY YY/A-£0/FA ALT yo Vo es
VAV/E-EYD/5Y VAY/A-EYQ/¥Y ALP
AATARE=NAN YA/A-£Y/VY AST

YY/§ V55 YY/« oV/A- ALT yo Yo Ges
WA/AEY VY \WA/F LYY/ ALP

Ol g )b fl ool (AU amo jLis iol3al 1Y
sy olsg o laye oy ALT

(5 35 ot 9 Sy

Blesl 3 (olge 0)93 S Sl oy pol adllas IS G
bl g Shaily oVl le @il e p il
rob Gimgy @l 3l e olsE (fye suS il Fgine]
Sy Gleel jo olee 51 Lib oo Jlis uolsél by ol
(rpen 5 pols (ye oy AST gaw o (6)> e
Sl Sy Blosl ) (polse 5l (2L (daome LiS (]38l

ol o @l olee a9 B il lasl p ool
&S amd o G Y Jado 0 Baiod el Jdou g 4o gl
Sbsine Ly Glosl > (poled jl (86 laee jLiS ]34l
S Jl (GBos) lid Gl Glise jl Jaidyo oolse (x>
) ol gl 1y o cdld g Bee o ) (re Jols Sy
B polst 51 8 e 5 Gl 5 ) 1 (p = +/08

Ao ¥ Ve e lael 9 AST &lets (gl (6) )55 6 pSojlil b puilyly Jelos (o] @l :F Jgo

SIS sre gl F 8331 asy Olape il Olasye g0ome Ol ydS e
Y OA/YY V\S/E5 .

o[e5 O/¥A 8o
A /8- INJINS Loz
) /sy /sy S ol

AW AR
¥ \VANS yY/ov Las
v viey VIvs S el g Gos ol

/0] -0
A £loye ov/-5 s
YOA



http://dx.doi.org/10.30505/4.4.255
https://dor.isc.ac/dor/20.1001.1.22286241.1394.4.4.6.0
https://jpmed.ir/article-1-440-en.html

[ Downloaded from jpmed.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22286241.1394.4.4.6.0 ]

[ DOI: 10.30505/4.4.255 ]

OKen g ounlyl

Journal of Police Medicine
Winter 2016; Vol. 4, No. 4: 255-260

e e oV e Glasl 3 ALT @y el 6,85 6550300 b el g el (gl gl 3 Jpoo

SId oxe o F $3l3l a4y

Ol o (pSilo

Ol o Eg00m0 Oy oo

Y
ofee¥ WY

A

)
< IV¥ <I\Y

f

Y
of+N Y0

A

VAF/YY
VE/VA
R
Y/¥A
AAR
I$Y

YAN/¥5 os
VIA/DY s
e RV B
/oy s
SIY- Sl g Boe Jols
\Atd s

Slgicee balpd ol g 03,8 (25 JUSew |y 65U oyl Sl 0
2 Eoped [NV ] 298 (A5 wre Ll ol (om0 )3 3181 sl
el oo @ bl cpl Lioldl a8 wb oo lis Adss
Olali8l cpl a8 b s> olsg o8l wsy £e i 0 olse
syod & (ot 03y 050 oS puSate Lolul (o3
VY g VAT 3l oo ossdiaml (cla 5] posligil 4 a9l ool
olst | A Sialppgan s (V-5) iSad 5 Sy
Lols g wolse | an colo S dg0 gy |y (Pl
ol g g ey e b lolid bl B8 ey ey
Obyd g 4l (il olse s (slalasMe LB sk o
2 g 8l (S s e g Gl polse ) B
e g 4l Jhll ey (LA gl a co gl (03
b lid i)l Ll 3g osle yuss e b oyl Gl ol o0y
Slyass 13,5 (6 S 4o b o)l i odmlive Conly julad g cul,
9% 9 Ml oo byl (olsl Jl e ol S > Salidgen
5 ool 5l nles e a8 s s g 1y lyuss ol S5 o Jole
Sy 4 gbdlpd jop B akwy 4 &5 (VGE) (Sialw
INT Ol 3 s jgdbge plin o5 slawdl ials g T o
Slesl )0 AST @l lise a5 3l lis Baios ol ¢ pizmen
&S amd o Ui g 358 glate S et b ol jd calisee
Ll cusls AST alus 5 ol b cdld 5 o Jobs
bl olen 4 calise Glesl 0 ALT s olise
S Cld b el 0 Bes a5 Wm0 li 5 Dg Cglite
Yo o Ve Bos om bglis opl a5 o) AST lyss p (6,6l
292 foisixe flo e 9 Ve G G iz 9 o

4 Cund Gyl re yobody yio To g Ve Bloel ) oy ALT
sl o SN Sl Gemen b (o IR e Ve Bes
g g 5o e A (3m) 8 Sl ol 3 5y
B lps g (Brae S| Sl Ol eyp 4
Cawl 04 o)Ll LB Oladss 13 &S e ek sl oddazdly
Al o solet G5nid il e i Sy Sl il llad
o el el ialisl a8 15,8 o)Ll Ve I oolass
ke Sypme jl oolse jlan g Jsb ;> AST  ALT e
ol (s 53 [ 9 V] Ml (olst (G iadl JUKew
ool 3 b Bl e 1S lm T cllid Sl o b
SV 555 B b 4 el ol o8 &S adly
Lo a5 GBSy [A 9 VO] pule JLidyy 55 51 LU <l 31 b sl
Slesl o polge 5l b oo Hlid uli8l a5 ol ol o
ALT 5 c)bliae 456 bl o,ls AST 4 ()ls imo 51 by
o il hlew Bl cpl culld aS ol L sl
5o WY Ges jd jlidy b jl cuiS il celw FA jl an jlis
L oolyen a i)l cpl d)lge (o)l j a5 b olis il5l
S JWd 4 o g BMS 5 0gMay [ V4] 29y L sl
a5 W5 oad by g3l ol cald o8l coneolisS aoles 090
Getzs 0 V] 20,5 0S8 > (90,8kee Gy 4 yoie Wlg3 o
Midp bae o 85 JF e b s> 1 VL

yo Ve g Ve o)e JLQLI)AALT ul).wu LSI)-.‘ @9)9;)*5“”‘.)9")" CJLJ £ Jsd@

&P oo maw gl 1SSl

R AIY-
oleeA s/a-
-I¥Y “V/¥e

v.
\

Y.

s y.

AIAR



http://dx.doi.org/10.30505/4.4.255
https://dor.isc.ac/dor/20.1001.1.22286241.1394.4.4.6.0
https://jpmed.ir/article-1-440-en.html

[ Downloaded from jpmed.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22286241.1394.4.4.6.0 ]

[ DOI: 10.30505/4.4.255 ]

Sl o 5390 Glie 2 08 cedos el asliyy 3l

9. Doran GR, Chaudry L, Brubakk AO, Garrard MP.
Hyperbaric liver dysfunction in saturation divers.
Undersea biomedical research. 1985 Jun;12(2):151-
64.

10.Popova J, Buravkova L. Blood biochemical parame-
ters in women during long-term simulated hyperoxic
diving up to 8 ATA. Undersea Hyperb Med. 2006
May-Jun;33(3):211-6.

11.Dincu C, Deftu A, Flonta L. Long Term Physio-
pathological Changes In Professional Divers—A
Longitudinal Study. Rom J Biophys. 2012;22(2):73-
81.

12.Karim SMF, Rahman MR, Shermin S, Sultana R.
Correlation between Aminotransferase Ratio (AST/
ALT) and Other Biochemical Parameters in Chronic
Liver Disease of Viral Origin. Delta Medical Col-
lege Journal. 2015;3(1):13-7

13.Carson P, Hong CJ, Otero-Vinas M, Arsenault EF,
Falanga V. Liver enzymes and lipid levels in pa-
tients with lipodermatosclerosis and venous ulcers
treated with a prototypic anabolic steroid
(stanozolol): a prospective, randomized, double-
blinded, placebo-controlled trial. The international
journal of lower extremity wounds. 2015 Mar;14
(1):11.

14.L’Abbate A, Marabotti C, Kusmic C, Pagliazzo A,
Navari A, Positano V, et al. Post-dive ultrasound
detection of gas in the liver of rats and scuba divers.
European journal of applied physiology. 2011;111
(9):2213-9

15.Finlayson HW. The Pathophysiology of Saturation
Diving: What are the Effects on the Human Body?
BSc thesis. University of St. Andrews. 2009.

16.Deviatova NV, Buravkova LB. [The individual and
integral effects of brief simulated descents and anes-
thetic pharmacological preparations on human
metabolism]. Aviakosmicheskaia i ekologicheskaia
meditsina= Aerospace and environmental medicine.
1998;33(2):26-30.

17.Mathieu D. Handbook on hyperbaric medicine, first
edition. Springer Netherlands; 2006.

18.Smith RM, Neuman TS. Abnormal serum biochem-
istries in association with arterial gas embolism. The
Journal of emergency medicine. 1997;15(3):285-9.

YOO-YF+ Slxio =¥ o)las —F 0,90 “\YAF lius;

¥ gV N Glesl o olge &S W eoly i Baiss ol o
Gos 5l i po Jg wadlsy olse sy ooy ALT gaw
T el (San Blosl cul > (pols & 58 S eons lgiee
Olidod > a8 235 e iy W asl awslys A8 5 5Ll
28 638 ol pasits lampl p i Glosl ;36 ok
23,5 (gyp GV slagle  sto g allai sla)lS
P g

los g olael 5 yenl M Cumen loles S8 b s o)
JLS (B xag g dawy plol 4 deslig g 4skSeS Gl

Syl lsse ol 5y S
&l

1. Richardson D, Shreeves K. Open Water Diver Man-
ual. PADI; 2006.

2. Lutz PL, Musick JA. Wyneken J. The biology of
sea turtles. CRC press; 2002.

3. Levett DZ, Millar IL. Bubble trouble: a review of
diving physiology and disease. Postgraduate medi-
cal journal. 2008 Nov 1;84(997):571-8.

4. Spira A. Diving and marine medicine review part
II: diving diseases. Journal of travel medicine. 1999
Sep 1;6(3):180-98.

5. Lynch JH, Bove AA. Diving medicine: a review of
current evidence. The Journal of the American
Board of Family Medicine. 2009 Jul 1;22(4):399-
407.

6. Benton PJ, Glover MA. Diving medicine. Travel
medicine and infectious disease. 2006 Jul 31;4
(3):238-54.

7. Tetzlaff K, Thorsen E. Breathing at depth: physio-
logic and clinical aspects of diving while breathing
compressed gas. Clinics in chest medicine. 2005
Sep 30;26(3):355-80.

8. Brubakk AO, Ross JA, Thom SR. Saturation div-
ing; physiology and pathophysiology. Comprehen-
sive physiology. 2014 Jul 1.

Y5



http://dx.doi.org/10.30505/4.4.255
https://dor.isc.ac/dor/20.1001.1.22286241.1394.4.4.6.0
https://jpmed.ir/article-1-440-en.html
http://www.tcpdf.org

