VAY=VAY (Yo jlack) 10 0,90 A\ VA wideul — (pags ()l ol acasd galiis 3 s ddans

g e
S 5 ot 33 S o3 52 3 5U5uST 3 05T Cdled VA i1 g b
ol 99 I s o 2
N il ) ged deal

oS>

. e

(Bor el e Olex 53 S5 S 5 VLS5 5o Sl 4 5) Golew K Ul NAFLD) U6 o 48 (5 olewy 1ot
B _pod b e JSU oS 550 3 53 NAFLD 5o Ll (6ot o) (5 pS den 53 bl S5 ok el 6 5t 5 03] &5 ot sl
iy op g el (CKAIB) WA (3 S s el by 55 5 5 (il gilinad Bodd £, ool 5l o pmty M 5o
O 3 slolS 36 31 53 CKA18 (slacesy Gyl (b 3 Jshor S j 5 6AS sladsho ol 53 ol AS 3 oo 2235
o Olge o Tt CKI8 a0l oy 51 & diies i sla Slesr e ol sl cnl 3 (S 350 51 0
& Sl (Sae St il 213 NAFLD 4 0bMe 53 0 esls 0Ll = o oSl gdl Sl 5 izl She
S 3 Sk OsroldenS) ooyt Sl Hl5 0 (POND) SU5uSTL w5l clad 550 e (NASH) S 6 il sl
2gd a8 L 3 NAFLD 4 S Ollecy

S S Ogen LpmSLL w3l 5 60 Gladske gl Sile S Olgea CKA8 mhav )y bl agy s
Wl 0351 (Shed O gl ST

532 NAFLD &30 oy 01 53 (5l Bl 5 5 551G o3l CKAS e o ol il Juials anllan 5 o o b,
ISl 235 55 sk s (sl sl [V (255 LMB0 aakad sl el (g S o3l (Lo s 37 bl 55 ¢ 31 S5 pn L0
3 ke ) S MB0 asis S sl T o abslgnty Jibe S Sl S log Olgea 5 CKA18 51 il
53530 ASET SIS s s i e g5 66 IS o oLt |, CKIS-ASPI96 -Miasley CKIS I YAT-YAY oo
S S 3550 Sitn (8 S 3l eslitd LPONT b o 0l (53 55l sl Sl & Olgeny
3 TV Slas 5 81T o b 53 0S4 st PONT b e 5 (i b 550 1 1 (59) 05T (6 o
A esland

b s 5 (=011 8) peedS (s 5 p=2/0Y) SUgmSy oo 5T cp=r/000) VA (531 S st s s o OLES (2 0ol Hndly
L 30smSTl 5 CKAI8 o e ad andls (2al8 Wl sl 31 sl s> S8 o AS Oley s P=2/08) ol JS
S 3y (Shen © o AS Golew 4l 0

5 A3l dde S o AS Ohle ot 03 M5 oo VAL S s s (580301 S s o L adlllas S does
3ph 4 S i sNAFLD & Yee Ollewy (6,8 5 (sheed OeabdenS1y ooy 2 812 W50 (POND) 35S o 5T ol

365-S1L (CK-18) VA 551 s (NASH) U & il sl (INAFLD) S, o AS 1 sdS 08315

Ol Olgial  oodhal 13T o213 (Ol s 525 Al s ¢ gt s 05,5 =)
QAE :/\io\o/\ooésﬂ{g éjd.:u.a ‘L}'Q)L“'" J‘JT h&.”&l‘d :J‘}T h@.ﬁ'ﬁ‘d )‘3.‘.: s ul..:l__s; :")L.A‘)J)L.Q :qu_L.c‘ ‘r;w *
hnaieri@gmail.com : S g i ey Fo  JAls o FV-YVEY-\YEY -4

VWAF/NY/YY 15yl ey VWAFAY/NY 3ol Caal 93 ya gy VWAV /)Y el o gyl



...@&3#3‘3&3“51‘,1.4H}To:dué‘mazal‘,swcm:‘;bwj‘;ﬁ YA¥

JB w1V ts, L M0 el
b sl UNAFLD Ollen 3 ool (5805100
NASH asis gl CKI8 Silabss (lajl il 5 gl
S ol Aoz gw VS S 5 O3S 3 il
TA] 5obs 6 il (ool 4 510

S b bis gy & Ke o A4S ol
e Ssle pidin gUS ol Olpsa S
Si ol s it ezl bl [4] el
AS e il AS ley S0 5 put 5 el
g K SbpShl iyl sl oSl
Ll SUsShL V] el gAS Yt ediasolis
& e Sl S5 en g aaldend TOE U 2555 S
Sls ol Eel oS Sl oedS 4 4ol HDL
IVVeAY] 558 s HDL 55 5T

S5 Bl e 51 (PONDU S (555 o3l sl
Lol eauSAS slagi a5 PONI, PON2,PON3 o.s
30 D3 (7q21-22) YV e ssses,8 by 5L S
O3ShL Sl placslins 5551 Wl PONT [V+]
Cdled 05uSTL oo 5o Ul Lkl 5550 1)
m Al SEPONT [WYWOVE ] 555 e sl (30550
L slheST ozl (2alS Esl 5 conl Cilupnst 2T
Gdaze Sldlas [Vo] 3pd e LSl e oA
SoLS 5n S35 550 5 3 Shes 53 b b ks
OseldanST B 2l 531  lesls OLzs 1|, NASH sl 3l s
e 33 5 Gk OS]y A5 el ]
[V*] 55 sl NASH 3 gslasSt .l
s s sl ol S SUamSLL (s Sesll
awdlas pl 3 b Gaa [Vo] cwd gAS I
5 Sl Sole S Olyea WA 13l S s (5, o5l
Sk OsenldenS]y SHbe G Ol ey USG5
Ll A S Oles o

L S

Lyl @2 5 586503 o)

LU &Sl sl Slals Ol K oadlas ol
e ol G o) Sl TY BBlas (55

PRV
csbaglaal 5 (NAFLD)' S8 o A4S (ke
SAS e sl (pSmle ) (NASH)' U1 .2
Oler gl 53 Jlr &5 Rl L] cl s
ol an S Ly zillg Ads 4 5, SIS NAFLD
Loy Vim0 &Sk S o A4S olen ol
Oblo 3 il oo 55l S My oz (2 AS O35
ydgr odalie GAS Dl anes 4w oy AS
(Cobasbanl b M) ol (G pod) S5l
SIS S Ay i ol J s [Y] S s
Sl o Sl 5 el (5 Seslul 5 aS
Sy Sl 53 sl Js sz 5 O30 e ddans s
300kl S AS wsw [¥] ol NAFLD sl 5l
&lp 1y Ol opl S Gt NAFLD jasiis 55 oMb
sz S8 DA 5l 3l el 45 S e sl L
5 S slade Kol GV Cldl dadghe &
OS5 ol oas ool Lol quedl adls 5,08 2>

[L] ool

LS del S S A= S sl
S5 2 bl Ll 8 Sl e gla S
4 Mue Obley Haedd 53 G5 Dl da bl Lo L
[8] 555 s S IS4 NASH

AS 53 b 255 wds kel WA 051S g
S S s gdS ladshe cunl s [V 0]
53 baslals 36 3155 CKI8 glaaxs ) sl b s
W ol St o [Ve W V] asi e sl 05 0L >
3 ASP238) cule o 5o Vs ¥ slasluls s
CKI8 lakad 555 oo 42aS2 550 01 b 53 (ASP396
23 5035 pl e, pslie 5 At SlLL el S
S M30 [A] daen (5 Seilll LB LSy 5 g
PN SIS e i Jol S ol Ly
st 5 Sl YA 5 YYA SULLT g
Al ol globs LB 0T ade JUgS o (ool 2T

O 52

"Non-alcoholic fatty liver disease (NAFLD)
"non-alcoholic steatohepatitis (NASH)



YAD (Vo ladi) VO 6,90 £\ ¥AY Wil — Gaga O y3l acust galie g cabas alas

51 eslizwl L PONT e 256 ST, ‘.ﬁsi S S5l
S EE S e sy S Gl S
(oland b 550 Db sl 62) O5mShly (sl sun
A e3litel O 3mShL 4 Cand PONT Il cpons (4l 5
4 s gl Gl e sl Ol (580510
o0 8VY s Cde Ol (6 Se3l0l L p-nitrophenol
Upnske ¥ sl 68 il S 400) tomis bglsn 3
s A S Ve 53 Cally g Joe Y O 5-SLL
A bl o 3 ) See Ve 5 (pH 8.0 L) HCL
osba o O el 4SOl bl (g5l SO 4 se
Josmbl Ban oyl ol aa eslisad Olojes
A dewle Jgo 8 5l eslaial L U/l a5 per(M/cm)
O3Sk I sl ) 6 ol o 3T e 3T ol S
MICm™! dgels o bl o sdaoden aids s Iy

LYoV s as § L s +/+ 0 VAYA:

bl o 5 4520

SPSS 33l 5 5l eslizal L daesls 3Ll ko 5 45
Coposs (o5 Sl plad 23S Ll Y 0554
Sopoty AS Slaiie 5 oslblkal gl 5 Sika
oSke amlis gly Lan S Ok Aoy 5 sl
sor e s 5 0sl S es S 53 53 oS sla e
iy w5 P<o/v0 golel a5l (g labine o A3 eslizd
..\.pjf

aasl
5L G a8 NAFLD « s lay 0) anllls ol s
5 Lo 03 LONGI LB A S TV Y s o Sle b
G Sl bl SUE S B Y s ek
3 s dase Ay O3 LOLS NS Y0V /Y
Sslp mis oS sl Ol Sl S Ogesl i S
(P=2/1Y) Sl glsbe Ml 03 S 93 s
AS a4 M L s (p=2/0Y) BMD) Ok o35 ala
s ol s S miy lsbas ke MU

(=)

JFS 058 505050 035 Ll glalas

Sode dgd Olwjlay 4 0 liS anrl e Sl Ole
ol Loal 3l AT ole OLT B AYAY olo e S Olgiosl
&3 3l YA/OEY/A 03505 55 BMI (gl )ls L YV/0
CsB ol 5l glaile (S (solew 5l 3L allas &S
(S (Sl (als (S sl G
3 Sap B slolen LS (als Sl
AS Sl Ol s B 5 dmill Sty Oy
iz S 15 aalllan 35 50 L5 4SS5

53 3B glse sled s (IS sl Sole, S
Al Sopon OF Y 5 L6 bl S8 0l
35 2 Gl oS ol ril g ss 5 a8 R
G ran o olew able Jols S5 5 eges wliln
AS IS5 g plonil S s S eSS 08 5 0l
S 3,0 5 0 slen 0) 1AL B me 4l 2o (gHls
Dgad yed b ox AS sz ol SIS
el L bl el V8BV Coley L0
a5 SO oled 5 e glacs

FBS, Chol, TG, HDL, LDL, AST, ALT, (sla il ;i
ook &S 5 slacs L ALK, GGT, a-Amylase, Alb
oWl oK b sy Oles s Ol
A el (gl o Kibesl s Biotechnica, BT3500
5 44 sl HCV antibody 5 HBS-Ag L 5l ¢ SJL ¢
235 CKA18 plonil g 55 5l 51 g Olloy e
A el3aS am s YT s nlesT el B SU ST
05 S 4 055 ) o3 3l oslinal b Sy 35 wled

ol sy (gm0 55 pdems

ol (53lwOloen 3131 Gl 5l 5 el oy S aald 0y
S s bl Ogel 03 S b i 5 e SR
by 0 slis (Jla i ALT AST L Comar Sl WL
033 rek O A b oy padSidle i b S 5
L bl by Akl Ok 5 b eS

A o5l S g 1Sl 3 VA 31 S s (5 503100
M30- (gl S IV sy 5l eslizad LY oSl 3

JsS I PEVIVA 5 .5 apoptosense ELISA kit

A S el L g



il g ys 9 5L guushybs au T cuallad AA (0 S g gelac i/ yISad g (5 i YA?

plle 9131 9 (ASY i 52 waS 09,8 99 yu BMIg (55 (puda (s sLa yadiio (1aSilae dunlio —) Jgua

Jals NAFLD B
VYE NEY (O35 ,0) i
Y0V V /Y YV/0EN 4 /Y (Dl o
VYA YT #A0/4E) + /¥ (¢ 55055
YUY/ #YA/OYEY/AN (kg/m*)BMI

01 Wyal pmm) S5 sSl IS 03a50 Sl eslizal b BMI (P=2/2Y) 5 055 (P= +/++Y) o 53 055 53 53 llae sl ¥
(o 57 i 53 Sl

S Fomb obslas sba zdS 0y S 50 (P=/0t) S35 VL (lsbiae ysbay k3L O SIS SOl
03,5 53 (P=2/Y4) JyndS o Ske 5 g Il 3130 o35de 53 03 S 53 p pn Jy P=o/)) ap ol
ol Js s Pl s VL e oo AS 5 (P=2/08) W edSo 5 Sl il I3 b
sl (P=+/8)) LDL o Ske 550 shalins 3| ssbe o mdS 058 43 (P=+/+Y) HDL/LDL oo

(Y Jsior) Sl o5 S 53 3 (6 bokins HDL Sbe oy ol U3l 51 5V (s lskas

ples 3l 31 g (ASI 13 G2 23S 09,8 99 yu Sl Sl 9 w38 (Silae dewslia —Y Jgaa

aals NAFLD s
AVEEY /Y #4Y/0£4/4 Fasting Blood glucose(mg/dL)
YAY/4£Y0/4 YAAEY VYV Total cholesterol (mg/dL)
) /YEYY #\0V/VEO /0 Trigricide(mg/dL)
VVY/ oYY/ ARTAESARAY LDL-C (mg/dL)
0)/0£Y0/0 #8Y/4EV )V /Y HDL-C(mg/dL)
AT =SVARAY s /AN VY HDL/LDL

SHDL (P=+/+§), TG (P=+/+4) FBS(P= +/*)) phas 53055 55 ;5 ls Lrs sl ¥

(ol S8 ¥) Blis 53 5lagy 0) @503 wzem) ANOVA 0 g05 5l eslizd L HDL/LDL ratio (P= +/+Y)

2

Pl 5 P=211) 56l JSIT «(P=2/AY) oo SN P/ 8) sl el Sl Sl
YY) sl bl Gl 65 S s (P=2/0Y) Ll (P<+/++)) AST/ALT «(P=+/++Y) 3l 4l 5 ol
(¥ Jsder) 3 g Jla o ALT mhawe slyls 3131 el Sl O S a4 0L s (P<e /o)) il 5 el IS

oSSk Ll s WSl S5z (golsbas 5 sbe

s ol 91 5 (S ad o 35 09,8 99 59 335 S8 oo 3T (Silse Al V5 lauk J ga

aals NAFLD B
Yo/vEyo/4 #V/eEV0/0 ASTIU/L)
YV/AEN Y/ #0Y/¢E8Y/4 ALT(IU/L)
AAVAESRVLY #EV/YEY /A GGTIU/L)
VY/$EYVY WY/VEY Y Amylase(IU/L)

Yeo0/0EVV\V/0 YEO/VEY V/8 ALKIU/L)
£/VYE /YA £/VYE TV ALB(mg/dL)
JAEEA WYY *AST/ALT ratio

$GGT (P< +/++ 1), ALT (P=+/++Y) AST (P= +/+1) whaw )3 035 33 ;3 slskias slis *
(Wl 8T Jilis 53 5lay 0) & 5a3 ) ANOVA 0ga51 3l eslizal i AST/ALT ratio (P< +/++))



YAY (Vo ladi) VO 6,90 £\ ¥AY Wil — Gaga O y3l acust galie g cabas alas

S Ol leeS| s N pmms A o oS ol
Jadr) s @l 13151 VG (ool sbay o058 0
(8

ssba sl Sl Olgea VA Sl S e Ol
Olgen 5 P=r/ee0)sg b sl 51 VL (glsbias
OS5 3T Olgear SUShL wpl el

Al ol 31 g SSI pad G 52048 55,5 90 5u PONT 5 CKI8 (3Silas auslio ¥ Jgua

OR sals NAFLD i
\VARL VEV/YYY/$ XY¥Y/0+) e/ CK18(U/L)
VAV EY \YA/Q£44/Y x\£4/8:\ YV PON1(U/L)
\/YV YS/A£Y 2 /Y xEV/Y£Y /Y PON/HDL

PON/HDL (P=+/+Y), PON1(P=+/+Y) (CKI8 (P= er0) e 5305 8 55 53 ls e Sislix
(o 8T Jlie 53 b ) & 505 on) ANOVA Oga30 3 eslizad L

St G OB Gl SlUai gl
Sanls 5 3 CaaS G35 e pde 5 sl
e 3 o3 VY G Sedalie a5 00w O
A= Sl e b Sls 5 Bl Ol @l oS 508
S Sy o AS ik [E04] Wb 5 e, s
il el S heg S el O
0> O s esls pasld olede o b d
S S Ll sl 5o olasl jsba o ALT
Wotde o imls U2 O 4 [IA] dns e
38 Sorer Obe 53 ALT oy =l plds O35
Lashadl 5 pual  cbs alssl [VA] el Ol
NASH a3lee Ol 3 o2 518 Dt o 5wl
S oz Ak o5 3 ALT mlas Jlo il s
T 0 Sl b easdee 55 O US Al Ol
s s NASH g i sl ALT 51 ke
B N T AL RES R T PIR P
ro3S e Jole Olsew 5 GAS slag,ler S| NASH
Gda Gl sddantll Gy 4 AS a4 b e
Sl S Ol CKAS o oy Gl tass,
S Ol SUsmSTb el 5 @S sladshe g
Ll 035y Sk OsldenS1y Sl ploordise SOle
VA= 5l S s 65 das e 0L asllas cpl (slaasly
biie Sl &5 0350l L Olen 53 M30 coaS1 5
e Dl W5 e T 8) o A8 ol Slros

5L NAFLD sl 3l s SJL 6 sl

Csl 0 4wl>=e Regression logistic Qfﬂ LOR slis

S S wom 5 Lou

e el 30 b 5 e eyl o NAFLD
Ohlaw a8 s o 0L e Y5k 55 (ol anb
Sl e i e ey Ko esle o 45 4 ke
ot 5 me 53 NASH & 0bdlae o5 b= 55 olijls
skl Ol 5 So,me & Solon Sd il Gl
» el Oseil ol s Y] dues
Mt o S ol il Gl sl e me
O slagklsl (AT 5 Il e el
el 0 5 b OS] @l S5 5 s e
©gad 5 Aized 3gdowe WO o3l pl 51 eslizel cailinelie
orsis S sleel LB Il s as sl 6ol
olle 3L guS ol Cud gduw >3 5 NASH
S e Slls Loss ol 4 S VY] e
gl shls il o 035 oxlg 5 OIS dhex
S b ol el 5 g 3 (ol paised 4 b
[ el ol jap oo s S ol 53l b 5 5050
ssba s Ol (exlg et B KBS S
L S splmal Gasis Glp e mes 55 Gl xS
-0 5l caslans! 5 dpjn V-4 5l e ol
s 2 Ol gad 35l e e (0l Ao
Sy b lalaBian as o0l g G5 AS o
Sbls oy opl asde (Wdd 5 by i)
Slr oS Cemles o 31wl glacus i



rdaBg58 9 S Sl sl pa AT Ciallad VA (o3l S i el iS00 9 (5 i YAA

LBy VA=l S g o S s o 0L a0
L awslie ;5 NASH @ Yaw 0855 5 Jlsl 3 e
S &35 lls CK-18 womd sVL (gaS sl
cb_w 0 g w53 NASH asis ¢, Je
NASH I wbzcsl Lol gla S5y L CK-18
5330y S A Al Jad e 55, Al e 5 NAS
2 NASH i oo e ¢l CK-18 Slaks Cms
en ol 03ls 3 ey 3y5e 1y JeS 5 sl
Os3l L Olgea CK-18 chae B S e
ors Sl Cad g FediS Jladel 5 el s
o6 b ed ey buyg VLS, NASH
A o S e e 5 et gl el i
IVEANVOYU Y] Gl sl bl oy 4

5> PONT ks 8 s Ol sl tass b
s B osba s o A adlis Ol
g dle sl 5 SN

S oS e 5 sl DD
Ll A o e Gl i LS
ol b Bl e (S ol A5 S35 &S boles
PONT 5 AL ol por (ki OgenlibenS| 2 5 55l
S GAS ol 0y 5 s 3 e B IS e
ol Al il amiiy e Uoesle gl
e e IR I S PV E R
ool 5 Bl b San aS VL 05 La3 5 culis (0>
Mie o A4S s S Ll es S sk
350 53 Il bl ol en Bl L &S el (g lew
b hs e St o S 55 altst ol s
Il Slge o It sjls 555 oS Sledlbl Sl
Chpiy Sl S Olgea O3St sl
SUpShl ml ol iz e Slalpls
Npame a8 w5 Cl OS] 2T
[4] 355 o S Ol ST

Sl L sl sl VAV Jle s sl Oldlae
S S 058 03 pe PONT lad 5o g 55 LG
bl [YA] sls 0L 1) (S 55w 4 Dlie Ollo
il Sl s adlie Olles 51 S5 0 S S s

[VE] A aol 6AS ese o]

Dt GAS slaied 53 GGT ol aallls s
5 (OR =1/4A0) s o 0LiS oy AS Ly Soiras
A G S sl S don 40 LAY s
5 S Cawlantl GGT b e Lol ol cle
534S 035 335 V0 Ol pesand s (6 it ol
330 YA 4 01 jesaas JSI G pmes g 5l 350 S
S o3l ol s o el )k Ole 55 L [YY] ey o
it POX g 5 POX/HDL anllls -l S5 ol
Wlpge s Al S O AS L (Sees
ewja) Ail NAFLD ol gie  Ss5ie
(OR=)/\t¢¢ 5 OR=\/¥V+

0D 55 S slan 5T 5 st Rlsy on b le
Cobae 53 blae LSSl g o NAFLD &
w3lcs &y dSs 5 5 HDL (GGT ALT (AST
s Amylase DL Jyxls C}hw ol asllas s
Glaasl alin & iU (gbline Ssli eyl
LYY] 55 (Yoo V)OI 5 Pagano

dal, ALK GGT ALT AST L CK-18 - cpioan
Obe oMo (P<e/en)) 505 52y (58 5 i
3375 esSas alal, AST/ALT 5 Ml 5 CK-18
S Ulsea (ke S G el aiST 5l
e NASH b iy 5 ane 5 50 (oS 55 Sl e
Jo 3 sk (Sl &8 ol 0l 4l @
S eSS em 3 1 b lJylee CK-18 23 S
T P el eI o gdS sbdle
[7¢] e o oS NASH

WA=l S g 2 Y)Y Jle s 01,6 5 Kiilsch
P35 03 s paskii 3 Ll hug el 4
g Ol Lsls adllas 3550 1y Bl Slay VYV
b OLelS by odd 4 ped WA=l S s S U
Sal il b b oS S ol 5 oS 5l
Lol sl blajl 5o s 515 ol 5550 e
YOY b s OLSKan 5 uteals anlllas Jol glaasl
aslas o (5 Sl 1A ol plaasl 4 by
sbdsle sl Sib S Olsea st s CK-18
2 NASH Lasis gl sbasl (6 oo K 5 A8
@l ol skl Cese NAFLD o oSS 0ISs 8



YAQ (Vo ladi) VO 6,90 £\ ¥AY Wil — Gaga O y3l acust galie g cabas alas

PPARa oud Jlé Gl Wl o cpizmen AS 53 FA
PONI Wy S0 of ol 5l oS ] el
IS 03 e e DA Aoy o bl by ol
ol S5 0315 OF 5l 5U e O sael ST Ol 5e
el IS 36 YL s

PONT &S JI5 s a8 slapnd ok
Stz 53 R) Gl (Q) el s Juls
00 Zusdye 53 M) (isal(L) oy s so5 5 1Y
Cld VAV Cdse 53 QR gipse o
e a3 o 515 56 Gl 1, PONT (555018
AU o 5 sbe PONT (5500 b
5 LSSM) s el S i ailaie 53 i sn Sk
VeV =T/C 53 o35 Fsassm 53 medisedy 5 (QI92R
] e

I, PONI (55U 55150 cullad YT (01, 5 Torun
Moo Blr 5 (Wl Gl 5 Sl QLI 58 5 0855 5o
5 Lased g pSeslll Cilise glak S 3 o AS
Sl SR L sl e &S Wssed sdalia
[4] L o sl 53!

2 Ao V=15 S S e a5 gle it
SLOseysn 5l eslizal 108 56 PONT ol
5 (G D o doate D) oolasb 3 oKt
s Bl b (e ) 00iS e Con
N S N VO (P e g J N CRCH [
2 56« sls s Jlasl ol lesls oLis PONIT
L5l s s sed e silie alanls L PONT s
Sl bl Sl (F 8 2l sy Ol (g0
e w55 53 sl 5l 56 PONT w5 LB e
33 o el S 5 YY) L OB S S S Ol s
(PON1) 0f b has,e w3l Jld 53 Ll » HDL
63 5 Soulmal sl e Olgea A3l SIS 56
pedis LU PONT b b dol Sl g LlS— 55
gl Sl Sledbl oS das e 0les sl [YY] 5
e b clle wile oSS e Sl eslinal L]
P S el S Ay Gl s S ke 5
S 0a 5l 5 sl e 5l (SSdsss s
1, PONT <l 5l o3 10 =AY 55 55 les

(Y \7) OLKes 5 Jaganntha axdlas 51 fol> zb
Sl 5 Sasee 4 e Olle 53 & das e 0L
5 e 05eSt ST GGl A5 s e
35 55T il 553l el a8 PONT e
51 PONIL wdles 28l 5 55l 55ms Ol ol
ks hled o Sltis Soee 0 alSee el
[Y4] 555 -

Clled L s (Y01Y) O, 5 Hashemi aslas s
0L i3l NAFLD Oles 55 PONT (536 ST
IV 550 lsbine i3l ol s sl

Ao 3pd e e oS PPART Ly PONI
S o (U181 BT Jlie Ol ye) o5l S 5
S dalgd s 9d 0 93 A PONT 0L 5 PPAR . Jled
S il Vs s POND &5 dase 0L
Sl s e sy Salen s (MCP-1) o iyo
V] el s il

DNA sl 2530 sins OLE o 5 Gl Sl
A4S b as sbdsle mtDNA) - LA s
sy olid in: Sldlas o 4;“.-)5‘ ol O
4 AS mtDNA ch.w L5 5 MIDNA (gl g JalS
S eS| el by e Sl L s
mitochondrial respiratory chain <.lxd 55450 55 505
SokS sin s (05 S Dl (Jla Ol seas) (MRC)
03Dy ;d 033l 5 (O5S| Grae (b Ol 5w
I 55l gm0 sl salans]

50 Jolse 3 (Sop e S S Glanes gl S
23 500 Gl ol sans by Olpea oS diea
5 sMenSt ol o 2 3 pbs (S pbe d xS
b sty e 1l 51 (S S o Jas Sl
K s (PPARS) 35 STy sl ids , odiS
5DV A sdel PPARG (s 058 ok S ol S
b s el w4 caglie By s (gom
Carosladel mae LB L e e m) A
(mitochondrial mtFAO Ol5e Lady ;5 (g mul 8
ol Bl ash e o8 AS s fatty acid oxidation)

’ peroxisome proliferator-activated receptors (PPARSs).



rdaBg58 9 S Sl sl pa AT Ciallad VA (o3l S i el iS00 9 (5 i Vau

Al esls uj\;}’}"" hwjj L;Lg‘j:'c &_JJD:J.ASJ.G_;%;:
laay 5o Clews Ohlass oS sl u.ﬂ)ﬂjf_l; Cd g des

'Aj'.'

S S 4o

A OA S e e das e O )
AS Ol 3 Al 5 5 AS ‘_suﬁ,-ﬂ b sSTHL
Osme 5 il Wl 331G alia s S22
ool &ils 2als HDL

ol Sl
ST oy e S Abmsopls cdllie OBty
3 S S B B Ol dsly e
S Olgiol Jodo dgd oJKilo3l oy 5 e
5SS Azl 1y e3s s ol el o oK ol

1. Feldstein AIE. Wieckowska A, Lopez AR, Liu
Yao-C, Zein NN.Cytokeratin-18 fragment levels
as noninvasive biomarkers for nonalcoholic
steatohepatitis: A multicenter validation study.
Hepatology; 2009; 50(4): 1072-1078.

2. Monteiro PA. Mota J, Silveira L S, Cayres S U,
Antunes B, Fernandes R A, Freitas I F. Morpho-
logical and metabolic determinants of nonalco-
holic fatty liver disease in obese youth: a pilot
study. BMC research notes 2013; 6(89).

3. Koot Bart GP, Van der Baan-Slootweg OH,
Bohte AE, Nederveen AJ, van Werven JR,
Merkus MP, Tamminga-Smeulders CLJ, Schaap
FG, Jansen PLM Stoker J. Accuracy of predic-
tion scores and novel biomarkers for predicting
nonalcoholic fatty liver disease in obese child-
ren. Obesity 2013; (21): 3:583-590.

4. Festi D, Schiumerini R, Marzi L, Di Biase AR,
Mandolesi D, Montrone L, Scaioli E, Bonato,
G, Marchesini-Reggiani G, Colecchia A. Re-
view article: the diagnosis of non-alcoholic fatty
liver disease—availability and accuracy of
non-invasive methods. Alimentary pharmacolo-
gy & therapeutics 2013; 37(4): 392-400.

5. Feldstein AE, Alkhouri N, De Vito R, Alisi A,
Lopez R, Nobili V. Serum Cytokeratin-18
Fragment Levels Are Useful Biomarkers for
Nonalcoholic Steatohepatitis in Children. The
American journal of gastroenterology 2013;
108, 1526-1531.

2 Nl e SE5 Ol s e pelantl s 4
3 ALyl ol cls by (0wl okl
PONI L aslis ;3 PON3 1l 5 osdle il 138 50
5 O3S lal i s Gl G omb Sl b
SUmShL m 3TPONT i ol sy 503 Sl o3
oS PON3 & ol (San s Cl pw 3 LI
wils o PON (63055 b s olesl e
U8 oltle 03 53 i L Jsl er s ,3 PONT 3L
Of el o Kos wlisb 0F der 5 ot bl 0355 o0
e Sl e e e [M] dnliie JS L
ke o gime Wl teusw s 3 PON3 &S Ldites

[¥Y] cws Jlsd phenylacetate 5 O 5S4
30T Camdge 53 dhge b b e Camer S 2
ol Sslite 80 e PONT cled 155 0 V0A
it S oozl it asllas ol 53 Lo Cyssime [TE]
sl ete bmm 5 sylulad 3, Olpes AS

sy NASH 5 IS8 O AS o asds

AEA

6. Cusi K, Chang Zhi Harrison S, Lomonaco R,
Bril F, Orsak B, Ortiz-Lopez C, Hecht J,
Feldstein A, Webb A. Limited value of plasma
cytokeratin-18 as a biomarker for NASH and fi-
brosis in patients with non-alcoholic fatty liver
disease. Journal of hepatology 2014; 60(1):
167-174.

7. Diab DL, Yerian L, Schauer P, Kashyap SR,
Lopez R, Hazen SL, et al. Cytokeratin 18
fragment levels as a noninvasive biomarker for
nonalcoholic steatohepatitis in bariatric surgery
patients.  Clinical ~ Gastroenterology — and
Hepatology 2008; 6(11):1249-54.

8. Yilmaz Y. Systematic review: caspase-cleaved
fragments of cytokeratin 18-the promises and
challenges of a biomarker for chronic liver dis-
ease. Alimentary pharmacology & therapeutics
2009; 30(11-12): 1103-1109.

9. Torun E, Gok¢e S, Aydin S, Cesur Y. Serum
paraoxonase activity and oxidative stress and
their relationship with obesity-related metabolic
syndrome and non-alcoholic fatty liver disease
in obese children and adolescents. Journal of
Pediatric Endocrinology and Metabolism 2014;
27(7-8): 667-675.

10. Camps J, Garcia-Heredia A, Rull A, Alonso-
Villaverde C, Aragones G, Beltran-Debon R, et
al. 2012. PPARs in regulation of paraoxonases:
control of oxidative stress and inflammation
pathways. PPAR research 2012; (2012).



AR (Vo ladi) VO 6,90 £\ ¥AY Wil — Gaga O y3l acust galie g cabas alas

11.Gupta N, Gill KD, Singh S. Paraoxonase 1
(PON1) activity, polymorphisms and coronary
artery disease. Coronary Artery disease—new
Insights and Novel Approaches 2012; 4:115.

12. Beltowski J, Wojcicka G, Jamroz A. Leptin
decreases plasma paraoxonase 1 (PONI1)
activity and induces oxidative stress: the
possible novel mechanism for proatherogenic
effect of chronic hyperleptinemia.
Atherosclerosis 2003; 170(1):21-9.

13.Gupta N, Gill K, Singh S. Paraoxonases:
structure, gene polymorphism & role in
coronary artery disease. Indian J Med Res.
2009; 130(4):361-8.

14. Mackness B, Mackness M, Aviram M, Paragh
G. The paraoxonases: their role in disease
development and xenobiotic metabolism.
Springer 2008; 6, 323 page.

15.Bantel H, John K, Schulze-Osthoff K. Robust
Detection of Liver Steatosis and Staging of
NAFLD by an Improved ELISA for Serum Cy-
tokeratin-18 Fragments. Am J Gastroenterol.
American College of Gastroenterology 2014.
109(1): 140-141.

16.Hashemi M, Bahari A, Hashemzehi N,
Moazeni-Roodi A, Shafieipour S, Bakhshipour
A, et al. Serum paraoxonase and arylesterase
activities in Iranian patients with nonalcoholic
fatty liver disease. Pathophysiology 2012;
19(2):115-9.

17. Wieckowska A, Zein NN, Yerian LM, Lopez
AR, McCullough AJ, Feldstein AE. In vivo as-
sessment of liver cell apoptosis as a novel bio-
marker of disease severity in nonalcoholic fatty
liver disease. Hepatology 2006; 44(1):27-33.

18. Fishbein M, Miner M, Mogren C, Chalekson J.
The spectrum of fatty liver in obese children
and the relationship of serum aminotransferases
to severity of steatosis. Journal of pediatric gas-
troenterology and nutrition 2003; 36(1):54-61.

19.Jamali R, Merat S, Khoshnia M, Jafari E, Kal-
hori A, Abolghasemi H et al. Persistent alanine
aminotransferase elevation among the general
Iranian population: prevalence and causes.
World journal of Gastroenterology: WJG 2008;
14(18):2867

20. Adams LA, Feldstein AE. Non-invasive diagno-
sis of nonalcoholic fatty liver and nonalcoholic
steatohepatitis. J Dig Dis 2011; 12: 10 — 6.

21.Verma S, Jensen D, Hart J, Mohanty SD. Pre-
dictive value of ALT levels for non-alcoholic
steatohepatitis (NASH) and advanced fibrosis in
non-alcoholic fatty liver disease (NAFLD).
Liver Int 2013; 33(9):1398-405.

22.McPherson RA, Pincus MR. Henry s Clinical
Diagnosis and Management by Laboratory Me-
thodes. Philadelphia: Saunders Elsevier; 2011;
2:299-311.

23.Pagano G, Pacini G, Musso G, Gambino R,
Mecca F, Depetris N, Cassader M, David E,
Cavallo-Perin P, Rizzetto M. Nonalcoholic stea-
tohepatitis, insulin resistance, and metabolic

syndrome: further evidence for an etiologic as-
sociation. Hepatology 2002; 35(2):367-372

24.Eguchi A, Wree A, Feldstein AE. Biomarkers of
liver cell death. Journal of hepatology 2014; 60
(5):1063-1074.

25.Kaélsch J, Bechmann L P, Kéilsch H, Schlattjan
M, Erhard J, Gerken G, Canbay A. Evaluation
of biomarkers of NAFLD in a cohort of morbid-
ly obese patients. Journal of nutrition and Me-
tabolism 2011;2011: 369168.

26.Cao W, Zhao C, Shen C, Wang Y. Cytokeratin
18, Alanine Aminotransferase, Platelets and
Triglycerides  Predict the Presence of
Nonalcoholic Steatohepatitis. PloS one 2013;
8(12):e82092.

27.Younossi ZM, Stepanova M, Rafiq N, et al.
Pathologic criteria for nonalcoholic steatohepa-
titis: interprotocol agreement and ability to pre-
dict liver-related mortality. Hepatology 2011;
53:1874-82

28.Ferré N, Camps J, Prats E, Vilella E, Paul A,
Figuera L, et al. Serum paraoxonase activity: a
new additional test for the improved evaluation
of chronic liver damage. Clinical chemistry
2002; 48(2):261-8

29. Jaganntha B, Nagarajappa K, Mallikarjuna CR,
2013. Serum paraoxonase activity, oxidative
stress & lipid profile in patients with choronic
liver disease. IJPBS 2013; 3(1):01-06.

30. Begriche K, Massart J, Robin MA, Bonnet F,
Fromenty B. Mitochondrial adaptations and
dysfunctions in nonalcoholic fatty liver disease.
Hepatology 2013; 58(4): 1497-507..

31.Rainwater DL, Rutherford S, Dyer TD,
Rainwater ED, Cole SA, VandeBerg JL, et al.
Determinants of variation in human serum
paraoxonase  activity.  Heredity = 2008;
102(2):147-54.

32.Boshtam M, Emami Razavi A, Pourfarzam M,
Ani M, Naderi GA, Basati G, et al. Serum
Paraoxonase 1 Activity Is Associated with Fatty
Acid Composition of High Density Lipoprotein.
Disease markers 2013; 35(4):273-80.

33.Reddy S. The Paraoxonase Gene Family at the
Intersection of Toxicology, Inflammation, In-
fection and Cancer. Fielding School of Public
Health, December 11, 2014

34.Costa LG, Vitalone A, Cole TB, Furlong CE.
Modulation of paraoxonase (PONI1) activity.
Biochemical pharmacology 2005; 69(4):541-50.

35.Fuhrman B. Regulation of hepatic paraoxonase-
1 expression. Journal of lipids 2012; 2012: 5
pages.

36. Chalasani N, Younossi Z, Lavine JE, Diehl AM,
Brunt EM, Cusi K, et al. 2012. The diagnosis
and management of non-alcoholic fatty liver
disease: Practice Guideline by the American
Association for the Study of Liver Diseases,
American College of Gastroenterology, and the
American  Gastroenterological ~ Association.
Hepatology 2012; 55(6):2005-23.



Iranian journal of Diabetes and Metabolism; Vol.15, No 3, 2016 E 20
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ABSTRACT

Background: Non-alcoholic fatty liver disease (NAFLD) is a chronic liver disease isincreasing in
adults and children worldwide. Obesity, insulin resistance or diabetes type |1, hyperlipidemia and
hypertriglyceridemia plays a major role in the epidemiology of this disease. Cytokeratin 18 (CK-18)
the mgjor intermediate filament protein in the liver is a marker of increased hepatocyte apoptosis.
The am of this study was to determinate CK-18 level as a marker of hepatocyte apoptosis and
paraoxonase as a biochemical marker for lipid peroxidation.

Methods: This case-control study was done on 51 subjects with confirmed NAFLD by ultrasound and
30 hedlthy individuals. CK-18 is proposed as a biomarker alternative cell death. The serum was used
for measurement of the apoptosis-associated neo-epitope in the C-terminal domain of CK-18 by the
M30-Apoptosense ELISA kit. The M30 detection antibody recognizes a neo-epitope mapped to
positions 387 to 396 of CK18, so called CK18-Asp396 that is only revealed after caspase cleavage of
the protein and is postulated as a selective biomarker of apoptosis. Serum PON1 activity was assayed
using a synthetic substrate. Paraoxon substrate (diethyl-p nitrophenylphosphate), was deliberated using
theincrease of absorbance at 412 nm at 37 -C.

Results: There were significant differences regarding serum cytokeratin 18 (p=0.005), paraoxonase
activity (p=0.03), triglycerides (p=0.04) and low-density lipoprotein (p=0.04) between NAFLD and
hedlthy subjects. Between CK-18 and paraoxonase with the early stages of fatty liver disease are
associated.

Conclusion: This study suggests that serum levels of cytokeratin 18 can be useful in predicting non-
alcohoalic fatty liver disease. Paraoxonase activity (PON1) should be considered a biochemical marker
of lipid peroxidation and the need for follow-up in patients with NAFLD

Keywords: Non-alcoholic fatty liver disease (NAFLD), non-acoholic steatohepatitis (NASH),
Cytokeratin 18 (CK-18), Paraoxonases
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