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ABSTRACT

Background and Objective: Adiponectin plays an important role in many
metabolic and heart diseases. Regulation of liver enzymes is also essential
for the health of the body's organs. Therefore, this study aimed to evaluate
the effect of a HIIT training period on adiponectin levels and serum
concentrations of liver enzymes in obese and overweight boys.

Methods: 22 obese and overweight boys were selected and randomly divided
into two groups of control and experimental. The experimental group
performed eight weeks of HIIT pedaling with 80% HR reserve intensity for 3
days a week. The variables of adiponectin, aspartate aminotransferase (AST),
alkaline phosphatase (ALP), alanine aminotransferase (ALT) using kits and
laboratory methods as well as aerobic power, body mass index, and fat
percentage of tests in the two stages before and after Exercise protocol was
also measured and covariance test was used to compare the research
variables and Pearson correlation coefficient was used to examine the
relationship.

Results: The results were analyzed at a significant level (P<0.05) using SPSS
software version 24. Performing eight weeks of HIIT exercise using a bicycle
resulted in a non-significant reduction in adiponectin (P>0.05), AST(P>0.05)
and ALP(P >0.05) enzymes. This exercise also significantly reduced ALT
enzyme (P<0.05) and fat percentage (P<0.05) and increased aerobic capacity
(P<0.05)

Conclusion: HIIT exercise strengthens aerobic power and reduces the
percentage of fat and reduces the liver enzyme ALT in obese boys. Of course,
more research is needed to clarify this issue.

CC BY-NC license (https://creativecommons.org/licenses/by-nc/4.0/) DOI: 10.29252/jsmt.19.2.77.

Published by Kharazmi University, Tehran, Iran. Copyright(c) The author(s) This is an open access article under e:
BY NC

https://jsmt.khu.ac.ir/
\


https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0002-5397-1244
https://orcid.org/0000-0003-1459-8376

VF oo FY 2 loud cobdjl 093 ¢ 59U g (ouij g b 43 g3

S29US 9 )9 b 30 g

FOM-TAYO : Kig @I by YYOY—-Y-A 1 sl> b

3

Homepage: https://jsmt.khu.ac.ir

M
o’/'/'l:d':

Yk

G g 30 ST (S 3 T (0 g SIS g iKigudT yalio g HIIT 3 303 0598 9 il

6J;A|)Mr,h|ﬁ|| Y&:'q&h."c,-&l Vol e Loy

D1zl (op) e plal (5 bl RSl o yke (o)l iy S pske REls B35 G55 s (5,55 )

0Ll Ol (g) eplal (g pudl o3 o pdo (png0e S S 5 LS b2 S Y

Ol Ol il gt oils < 3555 S35 s 5 Ayl el S Y

e.fasihigs@gmail.com . ghul, enad oal 1 g 0k g8

oS 25 Al :AJLE»C_,S

Stk sl S Slaps T s cimman )l By (S plie Slepslen 31 (ol 53 e (2B ST g
5 Sl alie p WAE ool cp el 0)9 SO 6 e p adllas ol Gida ol (555, 0L SLOK !
I3 5 Gl L VE BT ey YV plate s 5 035 8L S5 5 Bl Ol g 53 S Slap 5l o o il
5oy p)SokS YADF £ YAV BMI g szl VOVIF £ ARY 15 5 0 S LS VFIF- £ ARY 035 ,500e) 05 5L
S oS B S IR 5 IS es S 53 s ekl sk s QLI (YWEY R XN o do s s e
Il azin 53 55, ¥ e 0 HRreserve dops A doles oas LIy 53 O, s sl o e azis Clia
(ALT) 1t 5 gael VT CALP) 361 o JSIT CAST ) 51 il 5 gcal 5l ¢S5 gl (glaoite .53 505
2l o o 5 Sl e atlh (s3les Ol eres AT la by 5 S Sl eslizal U
3 olasS oo 0sa3T S5l hassy e sirte anslin Sl 5 odkomin 56 oo SO Sl et 5 e Ab e 53
5le 5 3l eslinal b (P<e /2 0) gl jonn pedams 53 el s 03litesl & gon sy (Stnmsod o 16 31 b)) s 2 812
Slaline b Al 4 e o pn Sl eslized b s ool o a3 atis ciia (gl 2| Al o YE s SPSS
GBS s (05 ol e A3 (P>1/00)ALP 5 (P>+/00)AST gla o 5T 5 (P>+/00) 55yl jyslis
Ll sl sed i (P<e/00)5lem g il il 5 (P<e/00) o o o ys s(P<t/v0) ALT m-j ol
rbss ln 4l 23,8 o Bl Ol 3 ALT (S 3T 281y o Ao s 28 5 (6519 Ol o o

e Sl (5 Do § s se ol alad O

https://jsmt.khu.ac.ir/

A4

AN il 55 o

VEC /O il s G

(S sl

3 e S gl (Bl Oy
sl 5l Sl (Sl e Ay ks
Slpiasl 5 el (VT GLlas IS

Sl s

:&b.)l

Ol CuS> ol olse Lo,
R TN PR Ss GV g e
Szl palie  HIT oy 5 )5
O‘M)’dﬁduﬁjiyﬂg&b}
RESTERRPESITRES SRRt
YV=4+:(YY) 1)


https://orcid.org/0000-0002-5397-1244
https://orcid.org/0000-0002-5397-1244
https://orcid.org/0000-0003-1459-8376
https://orcid.org/0000-0003-1459-8376

Aoio
Lo Slagssben el Ll 5o ol ele 5 cadles sdas SIS 51 Olgr (sla, 508 2l 5o Bl e 4l
0305 OLES s gy p azilir (L o B 28 = 55 G 0 e 5 S e 0 Wil 5 3l .(Vasb s 0T L
Sladllas (V) dieen Sl LOT 518 0sdoe Yoo Bl 5 0503 035 6Ll Olgr plaws 3 480 3)Lks G 35k
5o Ol Oldlas bl 5 aS (Y) sl 528 a6 55 50 O35S 53 OVLS 55 s edle 3l lles S Ol L
AL JLS 5 5 Bl il L5 e D558 et gl M Ul 4 Sl (M s a0a8 )
Bl 08558 035 3 (o 5 o 0 a5 L) W5l3 15,40 S 51 N0 (BMI) Swes g jasle a5 JSsS
ol Bl et 5 16,8 e 513 035 Lol ghls 08358 035 53 L, 8 o S50 BA0 Sdo o &5 o0l
S35 5 sl VS o 45 (0T 5 oo dle s sl 15 o 3l ()45 o o
3153 S Sl S page Comdy (p Sd e IS 08 o A8k andls ol pes o L (VL O SL2S
L S I S Sl e 5l S plie slagslen (F o b olen ol Ao B 4 (Dl £l Gl
31015 4 3 5b on AS Sl T ke 3 St ol o AS AL anls (s byl ey 5 0
Ol Sladllan (DL g o 055 Ob o 3505 b 3Tl dS ol 5 (Solo S50 L 5 L AST LALT ALP
M 36 TS sl (5 85 53 S sl 5 5 48 & by OO s edle il el
a1 Slsl ediS ol falge oS ol e F Ly S5l Sl G esle s B esdle o Sl o
Lo s e IS smle G Olpe a4 5 pnsl(  ld o md 5 1 ClagylS il gsl) baeplS sl
Lsodd e olgdlis gla 8l J:J}S@w:_i}ﬁﬂca)w‘\gu)b Ol 4 Cglie s g ol 5 Clas
NPT ISECI I SO SN W S W PR D R V- NPT PR Ol PV LACINN,COS [P U P PRI WS
Sldlas (V355 0 p e 50 seal S (2531 s 58 Bl Ollem 0> o (a5 5 Bl [alS Glr
Sl 3l pslie KI5 o e Vb 55 Bl 31l 53 04 035 SRS 5 (S5 s 53 e el esls 0L
s OR300 SR S S S s S Sdled O S5L Jol S 1y eSS sl 5 sAS
dhae oSt e b il Ommen s Bl 5 2ie 00 S0 Gl e (VE)s)0s Ce 30 O
ol ol S i3 5 b Sl S esls Olas Sl a)ls o Dlze sla)b sla S e slans 21530
303 Sl el el s 055 pe ALT 5 AST Ol e (51 258 (S Slag sl 35 55 e Ol i
b Sl dandsa (V) IS 2 O AS Gl sla e 5o s ((VDAS Oliles 5o (e (V0)(5 51 50

1. Diabetes mellitus type 2

2. Non alcoholic fatty liver disease
3. Adipokine’s

4. Endocrine

5. Adipocytokine

https://jsmt.khu.ac.ir/



VF oo FY 2 loud cobdjl 093 ¢ 59U g (ouij g b 43 g3

he S5 L G e men OV o s (53158 i Sallod g5 15 36 1 jie o Gl Bl 2018
S35 r s S S 5 O Sl s ot e VL sl iSS pl SRl ol s Gl lanSly
4 Cowlor 53 G350 o L SB l sl 3 Gl esls Bl s1 3l s sl 4 Caglie 3 e 1B
St S gsl (b Olaj s Sl L oS Wlesls OLas Slalllae (& (VA)3 58 0 (o ¢ 5 0 o]
=S5 s 53 b (V) lage 55 iSSmal sl 53 (5lslme Dok 30 Dl (50 5 (V)35 o0 i 5
ol wul ¢ Loy L i SOedaline o om 0355 5 O3y el ot (1) (56— elina)
Stad 0 0355 Sald A L GBI L sl imman A3l 5586 ool w35 SIS 6 Lelse S|
Sl oy LD S (5 me G S 5 w0 ol ol 51 (S L 5SSl o) cnl 5l s 200
s Al O o SRS e 5 (S e Sla 5 S e 5 O e lie 53 e Bale G 0SS
b st b b ogasT nl 8 555 n ols et ol sl o <l Olgn b (VL Sl DLl OF i 5 55lie

5,8 L1380 cou YL wus
S b e Jld b 0T 51 5 s Jlad (loni) Sy pm a5 0L sS Gloy ablie 3 el a3l s 0SS
(i asiie dias e ool | il o sl el et Sl 4 (S5l Cllad e 5 il b s Sl
L amlin 53 Sl g0 cnl |5 s o plail 0B ST S (glaada s Olis 2 ol g5 slacssl pl0a 55 OS5 8 S
Cabie Ldis Sl o Lad Lols Ol e (YY) cudl 5 s 655 Hls DL us b as sy ¢
oer (YA oo JolS ol il b a8 Dl b ol el slae, 5o b (S3la e it 5555 0B S (glae s
(V0D 58 o 0355 SRS L Sy oS 5 53 s oo Ll oo i (5lS Dl o3 oS Wilesls 0L a Sl
Sl alin o8 S5 5 55 VU (salamil il il sl Sy o3 45 il o)Ll ) slatasss
23 peyar Jlo Bl Sl g e g LI el QU 8 5 083 8l o Jho O35 Lol Ll 5 Olr
23 S sleso s Goo b e Sl el Sl b Sl L slew sl 5o Sl 55 (Sa5S Oluss
2 RS sl Sl ed (S 6 Osel e sy Slllan(YU)s 52 &3l Jse Ll5 o e plie 5 O35 @i
Sl ped b o tSSpmal pslis (g5, (gdate Sl wimman Sl 48,55 oy Ol 5 O3S
S i Sl g p s Ol o B ae 51 S 8 S sl sy 55 cpl il w8 315 55
LSl e il 5 S GLOL B Gl K B Sl 5 S e Sl o B 5 L
immed 5 o3 g 3 gdoe S sl slie (Sa) Akd sl Sl e s Wl (V) el 5L (6 i S0 g
Sladllas pl oMo (ol 43,55 Do go 63,508 Sppo & 35 SAS Slap Pl pslie p dS slS o eS
VEGY 035 alol slils b Gl Ol 555 2 S Slap 3l s (K sl b s Sy c s bl O gel

wﬁ)&gﬁﬁiﬁﬁwf%M&juw;«sﬁ)))&ﬁ‘tw&)ﬁ%d‘)‘da\ﬁ‘.ﬂQM‘LSJJ“)L:.AAAJL\A

https://jsmt.khu.ac.ir/



35 Ol Oy 3 SAS Slag 5 oo

B9 R by

W38 plonil s 5 U S 05 8 53 53 0sa3l ey 5 053l S b L2 e g 4 k52,28 Gedow
Sl e aZu il 5 I8 gl oy Ol s 035 Lol (5Tl 5 Bl Wl VY-8 Oy 51,880 5 Jozie (55lel anel
O wlol 5 S GbSdo Jsdr w a5 b Sen a5 K55 4140 o Jlo 53 0l 40 G aikae 3
Ope3l 015 5 Ve A LI LOY) S e el 5 i Dbl diadils &y g0 a0 Ll 55 5 O35 55
Sy pamasia Lo a 53 g0l 51 S 13U RS 5 o s S 53 3 keSO 4 WGTLE TY sl A
S (S IS A sl el planil (gl 45 A el US4 S el ol e 53 5505
sl Sagesl lp e o Sap 8 Cou (LIS 5 b ole) task 4 za S s s skee b
3 S I ) S wal Caly 5 A 5 eSS 5 Ose3l e 5 O03T i el LT ol

f catin S Jald At ol s sed SN Gillas 055 L) (s Ol sl il 05y o5 At e sl
Do dr 23l 033 OIS, e V0 s 03,8 8 4B Ve il g i B 0 Ole s a5 4t o
o> LB Ol ,s Ao s A u L (0leb 55i8 ol AMe L die Ob ) ol a3 (555 436\
S S el n (A2 28 Ny i QLo 5 5505 e el sdalie il 0 jed D) 2 | ]
B 035 O, S a i Bl Ol ST e s L s e Ll ol e w035 O,
S50 2 s SSss G (TA) ds il 035 5w aids Vo aadls 53 5 A3 B S ks Jl b ol
A3 el (Ol 528 sl BBIOP Jus ) ol ol 5 il o a5 55

S S 2 T g SignoT polio ioiw

S AHGME clis L ol e 58t o8 8 cle oSSsmsl S L s 1Y 35 a0 wiSSpsl olis
ALT; AST sla 31 53UV ol L 01sl 05051 sk 8 0 el ALP 3T s LALP 5
L BUV 54UV ol b 5 @ 0l ool oS)b oS8 el ALTH AST s il s
LE (6, oIl (OIT e pn ezl 51k DGKC! 25,

S panasiie g s 3 gel e 53 o A el uly LS sl op el g 5l S el A

)‘JJJOJA:.JJ._??'UU{'JNu{‘)bdﬁ&‘jd%%ééb‘)ﬁ‘w;‘)wﬁ)J)W)}Mj@‘wtb;&)‘)j

6. SPORT TOP
7. Mediagnost
8. Deutsche Gesellschaft fiir Klinische Chemie

https://jsmt.khu.ac.ir/



VF oo FY 2 loud cobdjl 093 ¢ 59U g (ouij g b 43 g3

BFSllﬂd)JA}\)d&w"s;dme&wb‘j))‘fﬂobw“‘b&M@ﬁﬂdﬁj}ﬁjbﬁd)ﬁ)T}bdﬁ
doys s (BM)ow es g Laslic 5 5 055 (0T 528 ol YIY Je) o el 5 ((nl3 5528 oL
Al (6,8 o3I s o g OB S OS5
Codls | pam dnyde 534S ol pensSS a5 axele VY Slil 5 annds Sl s ol s Jio S 5
oKius 3 &gl £ Sl Gl Yo TPM 55 L 4dds 0 Sodke 40 O 4 Sl g 0555 g0l LS 4 S
oslital b (g eSS am Ve gles s ol 5 3 S 513 (0l ) diger &S 8 LYo e Jie) et mile
Shestizal b s be Sasesl 3 ae 05amST S10(Y) Jlo W B A i o5 o3, ol bl G 05050
(Ao 3,0 5) 5l O i Sl asls 5 dge b

VOo2max="+A/4¢-A/8) (aids 4 olet+ /¥E(aids 4 Ole3) +4/Y) (pix i) =+ /AL (BMI)
Sleslaal b5 aules ] sl I3 0L s el 5 OB S S 8 L3 0L s ol s (gl e
\.)Yﬁ@wdbﬂ)‘oéw‘bu@J}AJI\_,.L;QL‘J..&dJ’;SASw‘JSJM(:)‘Y<Y/\>J.lJJ§MBMu.a))lSJj.AJ_é
23S g (D558 e LAXNSZ00 Juw)

Pl g p=(YY e =) = Cml xal L3 0L ox a5 90 do jar | ol LB 0L,

6})@3J%wfﬁwwmf%mdﬁu@ﬂwMJ}";’.°JJ§U}")IJ~::‘§’[>”‘J‘M
J.:.;ﬂ LQQJAJTL;GLJ |J.Wwﬂ%wfi)‘wwb iA.bJ\JC\:u‘aMMuMLQUA}ﬂ)J
il S s dsasl i bl b wlie e A (S o310 s laoe 55 W o sesT o> Aoy s BMILs
)bo@ujiwmxbﬁd?wweMg:))jpMLAJ)}B)TQM‘)MDJQ@}SJ@T%J})‘AJ.CLVJ\Y
Silwlds gl Yo rpm l{j%ﬂbb&»))b@boQMQQM%AJ"W:MBWJMQ;M}JA
o s ol hle S 0531 U s e e cnl 53 OBAS S b B me 058 S (038 13w sad p
.Jﬁsﬁwbuaj.aﬂuiﬁ@mde\VUAw
Skl dm it ols e amlie gl 5 A eslitul S ,0ls Oe30 5l Laesls (35 e s skt w
LL.?J‘ w)fé‘j)(ANCOVA) w.sli‘ﬂj‘}sﬁjbid‘}ﬁji‘)‘cdjﬁ)Jﬁo}ﬁ))\;) VQ.ML;:)UJI@EM
e;Li:M|l.3(P</~O)‘5Jb@Mcla-)>@tjw.Maawmlgym;;w%ﬂj}g&bdéuww
Az 8515 L3l s ge TE e SPSS e 5 )

9. Omron
10. POLAR

https://jsmt.khu.ac.ir/



basl

(s o35 Ao Ok o Loy VO2Max ALP ALT AST (o usl slie mls V i 3
523U o yed iz Cdin gl el 0l o3 5T hash IS sl 5l e 5 L3 b asesl 0 035 5 BMI
rl e (P<2/0 0005 ALP 5 AST (la o 5T 5 (P</20) (oSG gsl sl lsbins o 2alS a4 joie s
roman (P</00) s b 53 53T 55 (3l Ol (Rl 5 o s s ALT sl Jlsbins 2alS o o o3
ALP slag 51 5 0SSl slie 313 0L 0031 (g S 3 O (Stsad g 5 1 ol
(P<700) 3,10 35y (ols pme Stmed W S5 503] o do s s AST ALT

ol T Eas b le (83503 05a5T s 5 g Slo e 3o amlin ) gl

_ _ BRI sley S
(P) s lstine F RS ey S JpSeg S :
B
0/Y0 & \/V 0/8) £ Y/4+ 09030 i |
“JAY ety Sl o
0/\0 £\ /A 0/14 £ Y/AQ Osa50 (ng/ml)
YY/AL £ £/YA YVEY £ £/ 09030 i
TR — (U/L) AST
Al YO/XY £+ 0/10 T¥/YY £ YV B8l
VA/EA £ ¥/ Va/te £ §/61 Oa3l S
s /v Y0 - - (U/L) ALT
AT V8/07 £ YV VA/04 % £/00 Sl e
YV /Y VoA e QAT/YY £ YVO/\V 09030 i
‘A0 i (U/L) ALP
/oY Voo/8 £ 114/07 AVONVA £ ¥ /YY Sl
FUYY £ /84 YA £ Y/VO O5a31 i VO,max
we/0YVO - I/ka/mi
£/47) Y4/EY £ Vo8 YAV £ Sl e (miikg/min)
Y TIAY £ 55031 .
o) Yo/+0 &= VYA \AY £ §/VE O3l i S e dengs
ANEO YY/0A £ VAY YV/AG £ /48 0030 s %
YT £ 0/ Y1/00 £ Y/+ A 05031 i
+/OA — _ BM|2
/810 ¥oAY £ oY YVte £ YAV Spofl (Kg/m?)
AV VYA W/44 £ v/40 05031 i By By
+/YAY
Y| Ay £V 0/4n W/OA £ V/A Og3l s (¢ 554
Slsliae (oDl

https://jsmt.khu.ac.ir/




YFee XY B)m cru.bb)'lg. 8,93 ‘LS)’L"é 9 G":’Jis t‘.‘b » ui\.bs}g'

ALT (U/L)
[ = N N w
(6] o (6, o u o

o

] O 3 Jé

[ JUTBPIBIIREE

(P=1/FY) J S 05 8 & s lsline _2alS % . tngs sbaos § 53 ALT Lislie ol ks F¥ Lls

i *

] O 5l Jd

| WO )l
JAs

. -

H

(P =/ ¥A) J S 05 8 w0 i laline il 8 ta s slaes S 53 VO2MAX yslie Sl s O ls g

45

40
~ 35
; 30
g 25
1 20
J 15
10

i %
1 O o ) i
1 WO ) o

(P= /01 ) U8 058 o lalins L2l 5. 2% slaos S 03 O (o7 oy Sk F ls 4l

https://jsmt.khu.ac.ir/




S Ao g o

53 AL a2dls gl S B 5 S sl slaclen 31 658 sk 3 Bl e 5SS sl Oljee oS ol a5
B A S s O35 lal lls 5 Blr 0SS s S0 gl slie o1y s ol opped i G gl
3 Ol Oy S0 spal polie lslins i (2l 4 i ikl sl (el aihe S S 0ls 0L G
s amin Vgl Sl e Sl Clale a8 Wsls 0L (1FAN) OKes 5 3 zen 358 e 035 4lsl gl s
Coia il s 53 5 OKes 5 Wbl (M)l al 5l oblas sk 4 om0 S o3 s sl
SSal ol oS Bl 3 5 e 2 055 4BLST Sl D358 5 uiSSsmsl slie 1y 58 s 315 g el aris
T 2 ool o el ks s S (YYVOLKs 5 (o5 s K05 B 53 (M )ap il )53l
5o )L 0 sdalins 1) G gosl slie Jiulssl 5 b S 15 andllas 5550 Bl O35S 3 S5 0l o e
S b o Ao 2l s sl w0 canles s VO2MAX 5 5SS smsl Olee (2l 55 (Y01 0)0],80n
wia Vgl xlaS Lsls 5158 50 YOO Jle s b 5 0 5 (Y1) S sdalive KSr cllad azin Y
ol 3 5 S de Sladllan s (F8)35 S o S sl s pme (a5l 4 o OBl 5 55 ik ppglS o o3
GG 305 cped oS dials as1S (Yoo ¥) OSGes 5 o5lls (3 b 5adl ol sman jil> a5 o LG
YU wiKamsl Ol 2als landlas 55 (YANOLKas 5 O imeen (K050 pleadl K pmsl 5
muwwjau\h;\)\wL;L%guﬁ};);bv\%wVOZpeakMJJM CAS L aS L slS o el azis
O 55 (G O3 Ll Gl 5 Bl 0L s melizad cp w3 sle N 51 as 58 (Y40 ¥)0LKes 5 0L, .(FV)WLs S
35 S o st 5555 Dl el 1 0358 5l e (UL 53 e Sl (V) in S5 edaliie G 5
g Ll sl p el axin N OLKen 5 5 tes e 5 e e OLES 5SS gosl pslie 53 |y s
Obpd s P8 a8 diols plsl (60, &b Y b T 4l SO s s S L O LSOV L
ATV OIOLer 5 (55 v G 52,252 05 plasl s YE e 800 L Ol 0 (555 o (1252 05 plnl LS
00 L Jled ol il 4ids V/0 L s glasB Yo gladdas &ojsm 0 1y oo 03 oS Ld g Bl O35S Lo La s g
eslial xS gosl gl oS 3l il alag Ve wday 58 51Ol a3 welsl paisls ol 4ty Co e Ao
O gl i 00 Jlad g 5 05,8 e b 31 G gmsls g Sosline Lol anlllas b s andllas pf 53 ol
L TAMPK W gie S5 g0l 15 o Al lze 53 oy gl 2LST o (VPPAR- ) W LS8
RECWR B u\;ﬁJjLﬂch“ngLUT-4 JUsl 5 oo bl (lusSt s 3 b opl 5l s aS Jd

11. Peroxisome proliferator-activated receptor alpha

12. AMP-activated protein kinase
13. Glucose transporter type 4

https://jsmt.khu.ac.ir/



VF oo FY 2 loud cobdjl 093 ¢ 59U g (ouij g b 43 g3

Loy S (65 3 soen w50 158 LS lle (gl me 1S L 5 S oo Jlad b 5 a5 1, PACC (s 5o o
il s 5 dsl O SUS 5 g e IS e LS gl el sladie oS Lnil 1L (VY5 s e T (5LST
Sl sladkay Glasl S5 slans Vb s sladkay Gladle) Sde iz o 53530 o eslital Dby a3 ol s &S
Gl 21y GFolie gl (Bl 5 Sl L5 e &S Az (it Jalge Sl den wie 55 o sed lid 1SS
S sl DS s ke bt 5 BT Wl e il oy ed Gl ST oS 30 e Blind e 1S
5 b rman LT S (Solel g5 5 e o (s b 0Ll 4 a5 b 3 ba s sl Al axals
Sl Osapsn 25ms Fk Olss so rals 13 aal adls Ol jad 4 Sl glagal, cl (S o gllas 035
Fose daly ol 5o el SIS 1l ad plomil CokS p LlS e il lacaniz 53 Oy el 5 A
4 edd 4S5 s 5y 0303 3 5 O oS 5 fuk (eSSl U Sy byl 4 oS a8 S oy ek
S b el e a5 Ll oe SRl e O i Oline 5 0L S e Do O35 cfsk Lol
LS ol b (PR3 S 513 f b 5 o 0 ol Wl e 5 SSsmsl 5 e e 51 0T b o el e
eslitul (6,8 o3Il Sl Slesd s ol aan gl cils Caliee s sla o3 S s S slite C’L«J Hlasl Ol

ez e 13 S0 o 1 ml 5 Sl el 45 Cl (6505 g Jole lalllas s o
Golslme 36 S w5155 (505 503 Sllae ALT 5T (5, s o5l5 (el 31148 5l 0L 5l andllas
5 IS L dilagad S a3 0k 63 ol Glam 3l o dd ls eSS o3l latass el anil
sdalio L ALT 5T 28l Ledgn 5o VL a3 5 o w55 L 018 U150 5 ped €208 V1L (YY) OIS
2 (s 5 peslie OIS ) S 5 eslie Sl jed U a3 (Y018) O 5 SLL.OVXs S
ALP Ol o8 D5 505 615 miiy oo o AS lls 065 s ALT,ASTALP LSLAV%}.’T e T sk
&350 .73 S s ALT 5 AST 0l Lol (P=0/03) il 2alS (gols s ssb 4 toslis 05,5 )3 Lais
Tl A e Ll it il 5 (55len o ed oS dinls BI5GB s e (TITVOL s
Gl e (Sledpe 53 it (g3l Sl a3 a8 Al 55 (YN0 5313 55, (Vs 52 AST S ALT
s aia VY 51 b ine 2l e il aals 5o | ALT,ASTALP 6uw-ﬂ 25 Gls o
Sldes 3 O A8 Oleys gl (T )OLKan 5 (6,8 lesl tile Ol _oamy (80)35 osls 51 S osls
Geis 53 (INOT s gl 5 il sla s B dilesls slgnig 1) sl 90dis Slays slaely dilesls el &8
5ol i ALP Ol 38 s o AS ole 13 065 U3 L (oS 5 5 (eslie 03 oo 55 SLL
3 e G USSsn 5 Slped 3l ane sl isu cnl 3 edd S5 Slid 3 el 05 8 3 s O
IS e 5 acalllae o33 b 035 ol S s 4 Ll o ol anlllas Sl fol s ool o eslinal i

14. Acetyl-CoA carboxylase
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