Y0 -Y\o C)\’ELE NEeY JLC'.' gr}w OJLQ-nj’ srhb};\e: JLJ cd)_,ﬂ’: wm@-«i}

g;.‘ualf)bALT.ﬁAST g;.’.‘“’*"yi Cjkﬁ' b‘nﬁﬁY\gQMl{d‘gw O.."JQJ °JJ°‘S£,);;U

S AS 4 el Miw Hls g 35 5 gl e sla S s

Y o . # o L ., R \. R
Sod e o Sliies Bl c Okl e plgll

[)lﬂ\g)ﬁjﬂ‘@le\jo&ﬁbdﬂ}jbb cwﬁ:‘}‘)jc_}l&)@-&%]”a‘jﬁ—\
OLal Ol (o) dil ey (S ke MBils ( S5 Ko 0 53 5355 S550 00 5 Sliis S 0 =Y
Roozbayani.mania@gmail.com : =L J s’

DOI: 10.22034/ascij.2022.1966260.1419

VNV 1

VYEoN/e\/0Y ZQLL‘)A G‘)U

oS>

. e

L;)lﬂbu'.’.jd Q\).&mj:a-l ‘_ngdLﬂ)mPS(po- jabﬁuu)uo-jbéw\ ‘5‘-,',]“3 Lf'i)) c(H”T) Q.,\.J:J.vdju A;)L-.V_Jéj

Ol b sl o3 0553 S il sy Bta L aalllnn ol ol 0dd e (53l (e Sy a3 3l 5 B se e
LA Jols (s3lel p0s o3l (s slil) o AS 4 Mo i sla, 15 il s ALT S AST sl plendly - o

jé)l}.\YZ\Y)QIA&.#{\JJ}@JJ;_YO'—Y" Q)}jwowb(gﬁﬁbm}rjbgju\ﬂ“)J))M}J‘}f@)}u\ﬁ

wsi ol o esliad b i (eSS pds 55 (Ao 3 01 Cughy Ao s V=00 o by ool Stlos a5 YYEY (glas ol
b b il ly o s T gla0sa3T L baesls Lo e o .S olewl ZiestChem s 2 asis slacs L SGOT
Oy Ol il a0 a5 L3S 513 Lo 5 4325 3590 Y a5ed SPSS 3o 5 L aasls 5 23 S plondl (S5 s 0900 5
o3 gme i 4 4 5 L aS (< /0 0) ol Bl I3 Il o S (glacs 4 o Slaw 058 o, 53 ASTLALT 3l
SASTALT 5l lawdly 7 shs Ol 2 b 3l5 (03 0553 O 45 oy o ity g 13 ime OBVl ol

B Sl Oless 5 655 Sl 50k Ui & Ll o 5 200 G0 (Guas st o AS 4Dl 5 slay (6 il

Aleos A8 Coles (G T &S Sl eals
bopo Lile S350 5 e il gla A
GRIR L G5 s 5 el (S e 5 LS
S Sk Sobel 5 ol Dby s plnil 5 s s
ol odd o s GAS Sl 3l iy
sdeaes sladsle Olgsa AS sladshe (Y9)

23 gl oaldial Cubs piomen Blmi O o AS (3 0

HIT 2555 ALT AST 5T 45 1sdlS lds

4 dls
i S ol b sladsle Sl (glas seme S
2ol edge 4 1 0L plend g ol IS 51 Sledes
RS e a3 AS (G el e 2
ded slaa S LSas o gles il wl
SRS 5 0 S Ay (ROS) s
OLEs Slidons 51 oy s 38 oo 13 0358



01,1508 5 Ol plall F+0 -Y10 Slomis NEXY gy cpse 0 )led o3l Sl (555l (plidiions

Loy AS 055 deus 00 Sl R o e
Lil » Fatladen glacowsla 51 wlin do)s
Bl &L'(’“J?p o AS B8y el Sy (YY)
)}2@ oalal L;."}-LM:: v:.wj LSLN 9 .,\,S W
Sl ppsal St (b B Jeealt
7 PSS 5 SSmelS GlSses Jl
Lo A e “ -bj:i-.‘ )‘J} oslai! Sy .Ju\)s&
2l Sl ims O35 el J e 03 5 O3
IS pasil S s (ol sl G

(\/\) J}JL;A abu:..w\ dmb:_o <~
Slcaa] Sus 5 Ol s p sk 51 S
Skl 518 ol v (5 Se3lul suS
Shaddl sl oNT 5 (AST) 5 ausl 5 el
LS sladde ool Sy o> il (ALT)
ol @ AST 5 ALT lag sl oas slT ety
el uS s Gaes ALT 23,8 o O 0L~
LSLAJ‘)"K) ;f:lg‘“\ C)M BE AST Lfb J‘}J‘_;d
glaw GRIP S sl ple 33 8 e 3L 55 e B
A el 5 olantl guS canl ¢l ALT
5l ol sl Wl e ALT o AST oo
QT C"i}ﬂ')"‘ )‘ LSM"U L@a.' 4‘;.4\4) 5‘5:-»;’ u}’\?l.&c
JSie O (IS 5 05y LAl 4 Oden ol
e P RSN S B R ov I S e R VR BURe
A2l phe AS o el D3 Ll el a4 sba
6‘0}.}‘} Ca.:.&.ﬁ‘ )‘ cds..:jj‘ C,-“}- 4 C,.mgf
(o Sl Ol S sbe Wils, e
ooV 5 5l 5 sl SboLl L(Y0) el J ke
Sl Gl boasles e okl el

Aaea Lo sl 50 GV lie gl S sk
AST) 3 5id) 5yl Dbkl sl 2 Slage 31
(GPT L ALT) 1wl sl VT 5 (GOT L
A asb e gAS Jle canl Lol sls Silis
Js! (sl 4 dzes AS slan 3T GPT 5 GOT
Jos 52 Sl & s K5l el Jule
S AS il a Jlesost Ol oS By .S
yis Slge P by Jske 03 S e IS
(3 e 35 LDy 53 5 Lgoe O 4 a5
g sr el A4S Sl & By ke 4
My ORI b by sl sl cal Ol
S F e o3 AS L edle GOT il (M) 4S s
S I 53 s s e alae 5 S sl Ll
GOT ,ee hog .55 5575 LS 55 Gdes GPT
GPT « Jb 5 ol cele W EY Ll
o a o Sless ool Cell EY Y e ans
(sl do,s GPT 10-30 5 aw,s GOT 5-10
S sl OF GPT iy luis WV 51 2end
S G 4 s e 0L |y Sl s, O s
ol oo sl 3 i s 80 bl mls
bws I (NAFLD) S & o x A4S .(A)
3 S Gl 3l s cib &S Col =l
sladshe i Ol L skl b oels 5 sl
M cslagladd B 5 ) o08) s
5> ) asde Jola ) (5 Y 3IS) s
53 g8 ok oler 4 len pl (DUl S

A e
N s b Jld IS S Bl
ol bt (Bl ol 5 (548 5 Shee YD
@3l 3 S Sl pl b il e S G S
Mol b 1 o gie IS0 G pme b oS das o 350
% SSP S s wly  (TA) A e ST
Jols &S a8 Oy AS Sl g 55



01,1508 5 Ol plall F+0 -Y10 Slomis NEXY gy cpse 0 )led o3l Sl (555l (plidiions

L Ll GOT clad Oljpe ool axils il 53l
wjajw 3 rbu‘ g_,:élx.'LA ULch..sLA\_} R (abu‘
Ax 3 i s Ladds o e Yo ol b elind

(Y4) ol s lile oz 09 O3 S5l 55 (65
LohS slmsl spe Sldles ool 51 S
\) éﬁbﬁj—jdsgb- DL JJ‘@J)».': &‘)(Jf
S olews 4 STV AT 0V 0) Wles sas sdalive
&‘e)w&)lﬁ‘)ﬁﬂj‘ubfwjgtg)wb
o s Sln e e 5 SA g 0SB
@Bl anns IS o AS 4 e Obbe «
s sla s, e,\,.%b_u'l Sladllae i ool
buge U ol CAd b peslhs Ol e aile s
ol b oS Sldllas 5 (Y8) Lilospos ssliz
Ol jols Jiags ool s 10 0le3 gas oons
2l e el e i ks Sl s oS ol
wls (s plaal) Jhe o AS adlie 5 la

¢l

L by, g ole
oAb e s Dl g 5l Ghash R
Sand A3 o ol S 05 8 5 Osa3l e 5 O3l
Jde Y 53) sl 315 5 o) sde (A Jols (bl
“Ver Ois s aman 0 e bi(cr AS bl 5 L
SIS I Jsal el s ey Yoo
Sl uS L) Sl i aRalsT Sl
o wbll wzes 5 (OF4AXTIIRSSRIREC.)
5 LSBT Ol el s L 5 O
-0 Cosb ¢>|J§J:JL.¢ a3 YYEY gles ¢ oLy,
SIS s 3 o3 0) by Aoy
A 05 e S Ve il da s el sl s

QLSS 50w o (38055 lul o S0 (e

LaS oules opl bl sy 0 slacdl
Srs 3l pl o8 5 enp AS 3 VL chle
R e e e N
5 bl ol (Dl ol g8, a0 (YY)
sl 5l S0 WS e iy il 0
Ol 45 035 AS (G b oK 3 S0
Cld s cl See 0 L3 O lagp
il ccdd 5 (W) S Iy Il S5
Sl el DLl 5 5l el YT
S 5 dhas Glawm 5T 35,5 edasOlis (oo
5 ol Dl el () sl 02 B2 S 05 4
Sl 5l ol 53 ol pme Sl el sl
5 3l el DBl Gl gl N
AYNEE Sl g3 .(00) 35 e bl - JISIT
0O8) Sl ol pon oy 5T Olge (4l L eyls
Giios 3 e a3y sle e sl 0L S (slarlllae
el s (V) 35500 S 5T 350 e
s ol S8 51 lebade VLG by GOT
LS S Y-Y/0 Laas s 59,8 Ode s LS
Olae (6,505 Gaios 3 (VYD sl a2l 531 55,
Lol 53 i olg gt GOT 5 sl
(VY 316 OLES (6 i el ol a3

Sy pser 4l S ses el
ol 5 355 0 e T B GOT il il Eely 5,3
Sl Ol b0l Jgeme A 5 Sy Sl s
b i 31l a4 S ALT 5 AST 5ol = slaw
Ll S )\b‘-;l;u sl 58 (YY) .)Mbda ol o
Al Ao A YL S b s 5 (55 Ose
3o el U SKLl A b (e O5eS]
(10) ol s sdalie 1 3 OLL

5 S sladle s suS sl
Slabes Ol g Ll G SV b slac B,

\Ji.}f. Sl S c&;.LAT Ols o gal8an



01,1508 5 Ol plall F+0 -Y10 Slomis NEXY gy cpse 0 )led o3l Sl (555l (plidiions

adls Ol s g add 5 I8 adlbe (e LS
U N N N P S
Slr s deme O3l mle Sl eslanad L alobd
o3 A gl boon e g sl e
ke Sliis S oRnll s oS sl
ednle 5 o0ss e dSlasy IS
e A Sl Ad el Jlsl dilan oK
05 L) ol Sl a3 & gles s S S gl
Cgm LS 50 0l a2ds Vv Code 4 (IPMOe»
ALDL: HDL  lls) ad  Lby, e
said S S (L pdS (55 5 66 J S
Pl e A3 S esliud ZiestChem s s
LS paeld gblS awsa AST (s
el (RA-1000 5 V6T 51 olKiws 5 05031 ool

W fl;uw Elizareader %4, 4 (5L 528
wlie 5 bas s gl bl LT
Ao e glaesel 5 oS0k w Sl
Jls pis sbls laine 136 5 Vs o5 05 8
e Gl s eslizad aneols T la0 s3] 5l sl
53 SGOT sl wﬂ v olslae sl
ANOVA 3051 51 J 28 05 8 b cpes slaos S
Sl Os g slas Oy s 5 L eslanal 48 b
s Osa3l 5l s S 53 o sl 035 st
Slles (’l?”.‘ 0 Sl Gl S eslinal S
gl 53 XY sy SPSS ile s 5l sb

S eslaad (U, = '/'0) LS)bu‘.‘”

53 Sl OF KLis st 3 55 50 Sledlbl
035 3 el SSke 4 ol Wl g, 055
sdalie falS doys £/80 Olye o LVJL., sl
sl B @I 2555 Glac, 68 55 ramen A

o3 sl & AST 05 Ols s Ao s VYAV Ol 4

S 53 2T s Ol 5l 350 T e
BRI L WY RCHH WSS TPRESCA I T
win & ciiS Gl e 08) Ld esls 13 Lol
T ol jsba oy dass L e, sl
A oS 5 S a0 S

gl s 5 e Jle &5 s 8 il b oy S
oo LOT 31 ol pil 5 W e HliS axllas
4 s S8 LS as 8 lew wl 08 3,5 s
53 s ekt s (Gejslind) o AS olen
Lol 51 ol podl 5 Lgd e 5kiS andllas (glu
sop (&S s S dle 0y 5 5,8 0 s
Slablte a5 azils 3o Ll b anllles (glaz S
ol S anlllas Glgml 53 s (S o3 2Bl s
Dl 038 3,5 0 Do WO I (503 il
5 Lpd e il Jhe ols JLE L aS 8y S
Sl 55 e 5 amdls sz anlllas Ll U
Sope LOT I gl il 5 ek leiS axlla
3l 5l as L;mjjf HIT 55,5 ojjf.zﬁfda
Calos HIT ol ad aus 0 Sl 4y anils
s oodd LIS adlas glgnl s ew (S
—lew 05,8 3,8 o s Lol Sols psly
dbe uls 58 L oS a8 HHT 55,5
Oly o5 4 0 Dt 4y e Lgd o0 e 55 L]
S anllls Glgl s e S e Zils HIT
.:JSJ PP Lol Sl pdl 5ol
3Bl S5 AST @51 mhies Oly gy 2
Gy Jubﬁﬁﬂwmg@‘ﬁbuwﬁcw
) e el YE) b Lol s slil cela Vg
sl (g ses Loy S lp used ande 5
0355 Gy bl bge lanl jsbe ol gl s S
2 Sk 0 BT kS S S s
0 LY uidhls 5 (Bliwsss Ok 85 oSS
Fane (Blaols b Lss p ShS 2 e S Jes



01,1508 5 Ol plall F+0 -Y10 Slomis NEXY gy cpse 0 )led o3l Sl (555l (plidiions

SUAST 3l Ol ks sy Sl s 6
WS O ge5T ol s a8 A eslinal S5 udas Ogesl
LA aslie oa b oss w53 Do laes S
05,5 35 hdd sl Slu el 45 3y Of 51 S
255 3| AST ri)j Ol 3 S5l Wl glac,
sl s Olem glas; 658 3 ose o
Lo s Yo/A dslas (gl pme S (Cldly s
i Ol 5 oo 1S slo| AST mj Oly Olgme 53
('-i_}j Oly 2 s sl ped 00 S oS 25 S
Jbo Oz A8 @Sl 5 oglac, sl s AST

ls (g lstme 56 (L il

slB sl oSSl 4 Sl Olew gl 65 S
05,5 53 (Jlie 53l sdalie Ao s Vo /AN slas
Lol To e VoA dolee lalS Gled 355
—0s3l ot 8 3 Gasn ol b Sl ey
sm3l sk o 1wl S ey S L 05T
b SO loly e S s gleas
e\j\)l Y o)\.a.:: J_}J@- BEl @L’b S ol el esladd
S F e a5 el 0T LS Y Jsdr ol o
b e i ks (g oS 3w Ol e

aolie g b 3505 3925 (Gololie sl 05 S

silosl gls o5 5,5 AST V,JugT;;Lﬁ Ol yets =) Jadr

AST (Mean+SD) s iz Lol
AAURER ol &l
YoY/Vo £ 1V/04 Slew 4l
\ACVAZ-E-ARViny ol
YAL/YO £V 0/8Y Slews
VATV £ V/oY W S0
WVEAY £ 10V Sl B30
300
250 280.25
252.75
200
150 [174.62
100 2o 20.7 111.37 [
50 B
0 , : : ; .
ol by b 4L - Sbes el B Sl Bos

b3l es S it 53 AST 5T Olse =)l s

waly S bl s 03T b ilesl 65,8 25 53 AST 3T Sile OVl oy =Y It

c]zm Lhajjfﬁ)))é

Léajjgo.:-

F - .
[FYCe9S b _ .
e Shsdos 5Nke Dl sdaes f e

Sl sl Sk

. e b
sl ¢ somma

ARER YA 14Y/4 AVEL/N

Eyyan/« ¢

YAVEA/Y SGOT 51 il




01,1508 5 Ol plall 40 -Y10 Slomis VELY gy cpse 0 )led o3l Sl (55 5l (plidiions

bl os 8 25 53 AST 5T 0l (il avslie 4y by (S35 il 0po5] 40D =T Ut

Sled 308 Al s Slews ol Slew a0l el >
eeny YA Y A1 oo Al ol
e e et e e b
ee) N ee AL
Jeee /e Sles
o/vee) Wl 55

Sbes/ 5305
Cou

el B LS S s Olew slas; 05 S
Ol Olyme 53 Loy Yo/4 dslae (gl oae S
wlaliwst b 4 ar 5 LS sl AST 5
0593 SG &S L3S wmi Ulg e i as b3, L
Sl s AST il Ol s sl el
AT (Gesslad) do oz A8 adlie i o,
3505 5 lsbias

S3l5p 5 e gm0 g U
o &S Wl Ohley 3 gAS sl
A 5 aS sl Ol G @L:j oA, KLe
doslie 53 AST 5 ALT (slan 31 cp o 055 53
FY) Sl mals JmS ey S

bt el in A B s 0 (5,80 G 3
OL3 o> S slen Gla e 5 S a5l
O Solsbae Sl sl QLA @\:J Lasls Ol g
55 JAS 038 5 el s 8 $AS Sl
(0) 5,1

Labyer ;b= G i b Sde Oliissd LS
STl b e 3 Ll 5 el Lo
clcs, 5 155, ol oo 5 d
S 2B g LS Dl S (el
Slapmpl pslie b ol Jams 04 035 LOT 5o

Y0) Ay o SRl G

AR

e eyes SGoaS ol Oli sl G a2k
5> AST w5l Ol oblas Ll s s
de o US4 Sl 5 o,
o AST ﬁ}ﬁ O W P GO ] -39
chL..q Sl oy S 53 a8 s Ol Wl i
ol gl 058 bl Sk @ o

DL W A sdalie J».hls M)J f./f.o d‘j::‘

il

VWAV Olsee a (ol 3l ol 5555 glacy 058
sy o5 53 sl & SGOT 0 obs 43 Loy
VoA sl sl 58l sl J«.<.,l:.a L Coo Glaw
Ole/ 3o 03,8 53 ¢ Jlie 55 dd edalin Ao s
SNt ) 2ls ) Loy Yo/ Dol lalS
B iesT slaes s AST 3 0y S
sl Olaz 0,5 53 AST 5l Oy Ol o o 50
Sl ol ol 05 S a0 s Glew/ B30 5 sl
S sls QLA piomen @L"J sl e (Suls sme
Olaz 4l 05,8 55 AST 5l Ol Olge D]
Ole Ol g s pme oy S bl
Ssgme Il 5555 058 bl o5 S AST wﬂ
i oS 55 o 05 Ol SNl e
SLasl @ ax 5 L og b pme slen A5 5 ol
Al g, 058 50 LA sl Sl s (G

0O Umaeed JJS Jl};l\ AST (""Jj UL:-’ 02 Lf?-jw



01,1508 5 Ol plall F+0 =Y10 Slomis NEXY gy cpse o )led o3l Sl (55 5l (plidiions

LLE ol oS 558 il ok o il e 4t
2B L o wlae mls Jlseal Y5 51 S
sl oldlas Lo

oDy sla 5T s (21 (g Slalllae
ciliee S slac s el Sl e | AST e
ard b o Sl 4 ke el e gad SIS
W) ssen 5 plS el (OT) oS s
S Sl plil b et slnl Sl Sl
2o b (V) (SO glawgl b5l ol
Sl O cdé pll Sl e L (6558
13 s s Bl opl Sl )l e g
Syl Aoz o Ol b S Skl
S 5 sl cilisee Slele 3 AST wile S
YO NN ) Wl oo Sl Sl ad ) s
b pldgy etz b tagh s S bl 5 s
b el by IS s cele WYY G
55 bagngasl 5 ol ol plowil bty o
bow 305w a0y Sy el sl
Las Soilbl olas 5 Llaxils 13 wlie iass
355 oSl A pll o Ve B A sl s
3ok st b B e 5Tl Sl is oS 5
Al Yl b

& S domi
oo sl 3 1S Sl sleeluil 5 S
T Sl 5T Olpn ol (Sos o8 l 45 0,568
Shepsn Gb cdld b Sl 2o 5l ey
Sl 3 b 5T cdls sl Nk 5 s
5 b e e, SGOT wﬂ Sl
O3y o= Lewdly SGOT iulsl 5 ls S 55 o
el o sdalle 53 Sl 33 D3 o IS 3
53 SGOT w5l clale lsbas 2als 5505 Jlaz|

Loy u,:.alS Jﬂj" “ J.al:- axdlze UT'.J‘“‘.’. ajj§

ARR

Ja.w}; PR e qu" ‘_;}Lw Qla.:hp ‘ﬁjw 9 &LA;
Lo SO gladyl 3 51 50 S ol ol
Sl Caled pldl Sty L (6 i3580 55 i
A 3515 s b T opl s i e g
sEios gl 53 1S Gl el 5l S
Sl sl Ol ol See &S ol S O SLSS
V) b Gl 3555 51 om O

Roekib Vb 5 s S ense G ol
AST w51 .00Y) sl Slsls 30 LT el
OB 0 AS s o met b5 G53s alaly
)\fé( 2 J..S Se 9 Oyl s LM}M. AST
(Y) Sl sdldiodalice j:" él}:

5> AST sl chle slae alS 505 Jlo|
Aoy hals s 4 ol asdlls el 65 S
O ‘;79-\]1..»‘ PIE O.Ub_ag U:}“VJA 5 0% 2o
WV VRON P YO
m@l)géjjﬁ&u;.ﬂlc)t\iﬂmw&ﬁ
o AS Wi Ui gAS slampl 5 uS
a};&xﬂséuﬁﬁwcpﬁ@bmumg
.(\\)JJ‘QQ?}&L&}T

s Suia LS SIS 0L 5 & la
2 AS o Sl SRl e eslie e
00 NE) ssd 0 o AS 4 Sl Sbr sl
el S das 1Al 1y 1S sla Bl Ol
e Q)w JZA 63).9 L;uj},) BE C))Uj JCJJ
b e g e Gaseil Slevr ST Ll 2
Sl ¢ omen S AST w3l b b SVL
Gt 2 1 Sslite Sl 5 & Ld555



01,1508 5 Ol plall F+0 =Y10 Slomis NEXY gy cpse o )led o3l Sl (55 5l (plidiions

Neurochemical Research, 44(4):930-946.

6. Chen Y., Schubert M., Palumbo E.,
Striling D. 2019. Therapy inhibits multiple
inflammatory pathways and ameliorates
autoimmune encephalomyelitis. The Journal
of Clinical Investigation, 44(4): 1-8.

7. Cho J.,, Koh Y., Han J., Kim D., Kim
T., Kang H. 2016. Adiponectin mediates
the additive effects of combining daily

exercise with caloric restriction for
treatment of non-alcoholic fatty liver.
International Journal of Obesity,

40(11):1760-1767.

8. Chosa E., Sekimoto T., Sonoda N.,
Yamamoto K., Matsuda H., Takahama K.,
Tajima N. 2003. Evaluation of human (-
enolase as a serum marker for exercise-
induced muscle damage. Clinical Journal
of Sport Medicine, 13(4):209-212.

9. Chosa E., Sekimoto T, Sonoda N,
Yamamoto K, Matsuda H, Takahama K,
Tajima N. 2003. Evaluation of human f-
enolase as a serum marker for exercise-
induced muscle damage. Clinical Journal of
Sport Medicine, 13(4):209-212.

10. Das M., Das D.K., Matsuda M.,
Nishizawa M., Segawa K., Tanaka M. 2007.
Caveolin and MAP Kkinase interaction in
angiotensin Il preconditioning of the
myocardium. Journal of cellular and
Molecular Medicine, 11(4):788-797.

11. Davoodi M., Moosavi H., Nikbakht M.
2012. The effect of eight weeks selected
aerobic exercise on liver parenchyma and
liver enzymes (AST, ALT) of fat liver
patients. Journal of Shahrekord Uuniversity
of Medical Sciences, 14(1):84-90.

12. Fowler W., Gardner G.W., Kazerunian
H.H., Lauvstad W.A. 1968. The effect of
exercise on serum enzymes. Arch Phys Med
Rehabil 1968. Bloor C Effects of exercise on
enzyme interpretation. Archives of Physical
Medicine and Rehabilitation, 49(10):554-
565.

13. Freimann S., Kessler-lcekson G.,
Shahar ., Radom-Aizik S., Yitzhaky A.,

ARA

o el dol DS iamen 5 Ol ox

@b,.ﬁjﬂi}
S5S3 eyss ab OLL 5l a8, sl dl
TP SIS J;-U J‘)T e@b Ji:)')_g ng_,.‘ﬁ]:ﬁ
bl 1 s GlayB b adisy o AL

amb, 53 &S SR Ol gs 3 Opoe

ol

@l’""
1. Al-Jarrah M.D., Jamous M., 2011.
Effect of endurance exercise training on the
expression of GFAP, S100B and NSE in
the striatum of chronic/progressive mouse
model of Parkinson's disease.
NeuroRehabilitation, 28(4): 359.

2. Aoyagi T., Ishikawa Y., Oshikawa H.,
Kinugawa K., Yokoyama I., Nagai R. 2002.
Caveolin-3 is up-regulated in the
physiological left ventricular hypertrophy
induced by voluntary exercise taining in
rats. Journal of Sports Science and
Medicine, 1:141-146.

3. Boluyt M.O., Brevick J.L., Rogers
D.S., Randall M.J., Scalia A.F., Li Z.B.
2006. Changes in the rat heart proteome
induced by exercise training: Increased
abundance of heat shock protein hsp20.
Proteomics, 6(10):3154-69.

4. Burgomaster K.A., Howarth KR,
Phillips S.M., Rakobowchuk M, Macdonald
M.J. Similar metabolic adaptations during
exercise after low volume sprint interval and
traditional endurance training in humans.
Journal of Physiology, 586:151-160.

5. Chen Z.,, Hu Q., Xie Q., Wu S., Pang
Q., LiuM,, Zhao Y., TuF,, Liu C., Chen X.
2019. Effects of treadmill exercise on motor
and cognitive function recovery of MCAO
mice through the caveolin-1/VEGF
signaling pathway in ischemic penumbra.



01,1508 5 Ol plall F+0 =Y10 Slomis NEXY gy cpse o )led o3l Sl (55 5l (plidiions

Conditioning Research, 21(3):751.

21. Lee, Y.l, Cho J.Y., Kim M.H., Kim
K.B., Lee D.J., Lee K.S. 2006. Effects of
exercise training on pathological cardiac
hypertrophy related gene expression and
apoptosis. European Journal of Applied
Physiology, 97(2):216-224.

22. Musumeci O., Wisloff U., Coombes J.S.
2014. Recurrent rhabdomyolysis due to
muscle p-enolase deficiency wvery rare or
underestimated? Journal of Neurology,
261(12): 2424-2428.

23. Nytrgen K., Rustad L.A., Erikstad I.,
Aukrust P., Ueland T., Lekva T., Gude E.,
Wilhelmsen N., Hervold A., Aakhus S.,
Gullestad L., Arora S. 2017. The effect of
high intensity interval training on cardiac
allograft vasculopathy. The Journal of Heart
and Lung Transplantation, 32(11): 1073-
1080.

24. Orci L., Mizushima K., Gobelet C.,
Little JP. 2016. Exercise based interventions
for nonalcoholic fatty liver disease: a meta-
analysis and  meta-regression.  Clinical
Gastroenterology and Hepatology, 14(10):
1398-1411.

25. Park S., Dalleck L.C., Tjonna A.E.,
Beetham K.S., Coombes J.S. 2012
Differential expression of caveolins and
myosin heavy chains in response to forced
exercise in rats. Laboratory Animal Research,
28(1):1-9.

26. Patel, H.H., Head B.P., Petersen H.N.,
Niesman |.R, Huang D., Gross G.J., Insel
P.A., Roth D.M. 2006. Protection of adult
rat cardiac myocytes from ischemic cell
death: role of caveolar microdomains and
delta-opioid receptors. American Journal of
Physiology: Heart and Circulatoty,
Physiology, 291(1):H344-350.

27. PodhorskaOkotéw M., Yoshikawa T.,
Hood M.S., Little J.P., Tarnopolsky M.A.
2006. Expression of metallothionein in renal
tubules of rats exposed to acute and
endurance exercise. Folia Histochemica et
Cytobiologica, 44(3):195-200.

YVY

Eldar M., Scheinowitz M. 2009. Exercise
training alters the molecular response to
myocardial infarction. Medicine Science
and Sports Exercise, 41(4):757-765.

14. Hallsworth K., Fattakhova G.,
Hollingsworth K.G., Thoma C., Moore S.,
Taylor R., Day C.P., Trenell M.l. 2011.
Resistance exercise reduces liver fat and its
mediators in non-alcoholic fatty liver disease
independent of weight loss. Gut, 60(9): 1278-
1283.

15. Hallsworth K., Loennechen J.P., Dunn
S.L. 2016. Resistance exercise reduces liver
fat and its mediators in non-alcoholic fatty
liver disease independent of weight loss. Gult,
4(2): 61-67.

16. lllera J, Haram PM, Tjgnna AE,
Helgerud J, Slerdahl SA. 1992. Photoperiod
variations of various blood biochemistry
constants in the rabbit. Revista Espanola de
fisiologia. 48(1):1-7

17. Ishikawa Y., Oshikawa H.,
Kinugawa K., Yokoyama I, Nagai R.
2002. Caveolin-3 is Up-Regulated in

the  Physiological Left  Ventricular
Hypertrophy  Induced by Voluntary
Exercise Training in Rats. Journal of
Sports Sciencea and Medicine,
1(4):141-6.

18. Johnson N.A., Sachinwalla T., Walton
D.W., Smith K., Armstrong A., Thompson
M.W., George J. 2009. Aerobic. exercise
training reduces hepatic and visceral lipids in
obese individuals without weight loss.
Hepatology, 50(4):1105-1112.

19. Khanmohammadi R., Azarbaijani M.,
Piri M., Khorsandi L. 2019. The effect of
severe periodic training and crocin on
oxidative stress in male rats subjected to
doxorubicin induction. Armaghane Danesh,
23(6):694-708.

20. Leandro C.G., Levada A.C., Hirabara
S.M., Manhdes-de-Castro R., De-Castro
C.B., Curi R., Pithon-Curi T.C. 2007. A
program of moderate physical training for
Wistar rats based on maximal oxygen
consumption. Journal of Strength and


https://www.researchgate.net/journal/The-Journal-of-heart-and-lung-transplantation-the-official-publication-of-the-International-Society-for-Heart-Transplantation-1053-2498
https://www.researchgate.net/journal/The-Journal-of-heart-and-lung-transplantation-the-official-publication-of-the-International-Society-for-Heart-Transplantation-1053-2498

01,1508 5 Ol plall F+0 =Y10 Slomis NEXY gy cpse o )led o3l Sl (55 5l (plidiions

R., Marsh J., Manzur A.Y., Childs A.M,,
Feng L., Murphy E., Lamont P.J,
Ravenscroft G., Wallefeld W., Davis M.R.,
Laing N.G., Holton J.L., Fialho D., Bushby
K., Hanna M.G., Phadke R., Jungbluth H.,
Houlden H., Quinlivan R. 2016. CAV3
mutations causing exercise intolerance,
myalgia and rhabdomyolysis: Expanding
the phenotypic spectrum of
caveolinopathies. Neuromuscular
Disorders, 26(8):504-510.

32. Shamsoddini A., Lienkens S., Ichikawa
H., Connon C.E., Stensel D.J. 2015. Effect of
aerobic and resistance exercise training on
liver enzymes and hepatic fat in Iranian men
with  nonalcoholic  fatty liver disease.
Hepatitis Monthly, 15(10): e31434.

33. Tartibain B., Sharifi H., Ebrahemi T.B.,
Astorino T.A., Schubert M.M., Palumbo E.
2016. The effect of 12-week high-intensity
Interval training (HIIT)on lung function,
serum leptin level and lipid profiles in
inactive obese men. 11(5): e0153976.

AR R

28. Rahmani F., Tanaka S., Saito K., Shu
M., Sone Y., Hood M.S. 2008. Acute effects
of aerobic and resistance exercises on serum
leptin and risk factors for coronary heart
disease in obese females. Sport Sciences for
Health, 2(3):108-117.

29. Ramos J.S., Dalleck L.C., Tjonna A.E.,
Beetham K.S., Coombes J.S. 2015. The
impact of high-intensity interval training
versus moderateinten-sity continuous training
on vascular function: a systematic review and
meta-analysis.  Sports and  Medicine,
45(5):679-692.

30. Roh H.T., So W.Y. 2017. The effects
of aerobic exercise training on oxidant—
antioxidant balance, neurotrophic factor
levels, and blood-brain barrier function in
obese and non-obese men. Journal of Sport
and Health Science, 6(4):447-453.

31. Scalco, R.S., Gardiner A.R., Pitceathly
R.D., Hilton-Jones D., Schapira A.H.,
Turner C., Parton M., Desikan M., Barresi



01,1508 5 Ol plall 40 -Y10 Slomis VELY gy cpse 0 )led o3l Sl (55 5l (plidiions

The Effect of a Period of High-intensity Interval Training on the
Expression of Plasma Levels of AST and ALT Enzymes in the Cardiac
Tissue of Wistar Rats with Fatty Liver

Elham mirzaeyan®, Mania Roozbayani **, Hossein Shirvani 2

1. Department of ExercisePhysiology, Boroujerd, Branch, Islamic Azad University, Boroujerd, Iran
2. Exercise Physiology Research Center, Life Style Institute, Bagiyatallah University of Medical
Sciences, Tehran, Iran

Abstract

High-intensity interval training (HIIT) is a kind of exercise training that is suggested for
individuals with sufficient time for regular training. This study aimed to evaluate the
effect of a period of intense intermittent training on the expression of plasma levels of
AST, and ALT enzyme in the cardiac tissue of male rats with fatty liver (steatosis
model). The statistical sample consisted of 48 male Wistar rats (in2 healthy models with
fatty liver) aged 5 weeks and weighing 200-250 and in the same conditions (12:12
darkness and light, temperature 22 = 2 degrees Celsius (50-60%) humidity (51%
humidity) were kept in cages. Gene expression was assessed using Real-timePCR and
AST, and ALT enzyme was assessed using ZiestChem diagnostic kits. Data were
analyzed by independent t-test, one-way analysis of variance, and Tukey's post hoc test,
and the data were analyzed by SPSS software version 22. According to the results, the
expression of ASTandALT enzymes in the rats of the patient group increased compared
to the rats of the healthy group (p < 0.05), which according to the level of significance It
was significant. It seems that a period of intense intermittent training affects the
expression of plasma levels of ASTand ALT enzymes in the cardiac tissue of male rats
with fatty liver (steatosis model) and can serve as a marker for the prevention and
treatment of diseases. Use cardiovascular, fatty liver, obesity as well as diabetes.

Keywords: Fatty Liver, AST, ALT Enzyme, HIIT Exercise.
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