el i g 52500903 348 dbxa
e A Sloyd - bligy Slesd g (Sbj pole oKl

3 3 0 gl s (o oS BU e
g S5 ﬁjJ\.}oM Sl o, o TNF-alpha
(olaal Lt 5ade Glae s i S50 o) sram ¢y preunllise S0« polaks e S0

e..\.:i?

-

Sl ol 53 03981 ki g sl G 35 5 Sla sladde 5 0Ll s s syl oS S 5T canis

25 &S blawgusl 5l ad 2 TNF-alpha 5 ) 5 basSse ol S a4l ol gl adlas cpl s il Com 5, 90
Ol ¥ waa WA Sode a il i, 5 5l ge Sl 0k 415 (il oage B ol el 4 Sl 5 Sl b e
azin VA OLL 51 g L3S L 1, OB L s 5 dgans w3y dol el Olgte 4 S,V 5 G550 2 210 5,
Ol g ay sl Aol oy 8 &l 059 slne Bl il il 9351 i G59 &5 b, (65504 PR RTE 3]
G105 o8 FIL chtm 5y 2050 09 S HAS e @l Vg S 50 4 Bl Olae VF LA Sl Sl &gl
30038 53 s b o ob e G5 o F ek &S s ald 0y S5 gl 5 (b ) *malkg
Sy 4B NY g 80 X (G5 ) Jb o) Jas g0l s Olge B b Sl (S g i S
e gl 1l Al (S0l e S S S5 el e e o gl TNF .3 8 ol 515
pr i) (PR/00) Sl s e il 5 WalE 4 Sl s 3l e A3 Y0 3590 09,5 p e ) gl 4S5l OLES
o 3298 055 53 ¢~ TNF-a AP/ 10) 515 BLES (g ls sme RS IS & Cad Guo P 3 e 4R35 P 3y 08 055
S A Y0 IS 05 8 slTie a sladl (o i (P</00) sls LIS (g)ls pas IS ais ¥
038 33 4z Sl ppw S HE CIb walal Olzmen 55 ads VY OLL G aS (P</00) sl OLE (gl sne Rl oy 5
b Yoot addlan cnl 53 by smics S oms 2 laine SIS nl ol e DL dals 4 S SRl (Sl 3,0
b gl sl (555 2 g sinal WT 31 0 i sl e bl 53 Kilams s Sola a8
Bkl A5 5 dnd RIEIESL CAMP a5l cpl 5 555 o0 W gmsl J513 CAMP il o o3 S

238 TNF-a 5 id A oS 5 o 7

-G aae 35555 48 wols las (iolSas 5w oM douls

35 3l Lgae €1 50 g5 cubo b lslan & ol

Lol Vs S e OUT s 355K mlacs (2alS Gl - il o SE s ssags L9 Laad gl (58 31 «S sl b

€ Sus sws LSe LewwdslSlol o 3 G VAAYF Ul 0 asdo sitiie plagi,lE Lo Gl Sl

slacalplie a5 03580 (O30 ) ael laad su

A0S ST Gadose (P adose wiile Ll sl (A ‘ , S s el o 5
) , i daed Slops - bl Sleas g (S pole oKLl

pos N o Gial3 sely w85, S 68 =7 e (i Aed (Kb pale oKl ol 0l rasle (il

Tso R e S sane ol ) e sardgn 095 (Kb jy 0Kl

E-mail: hamidzk@yahoo.com



IAY Olesls oF 6yl iomesy Sl

Ul sty q jy0sgp 3¢ o Voo

oo 6l S anlle palpadl A Gl
asslse pals b sladas 0B and sl
3la ol 5o sl € il Gl B Dlla g
9 sasy el ABAe mlie 5 55000 laad gyl i3
Mabie oil3al Wl ol aae lacil 5o o e
3 0% OIS 5o (o asae (i el = B o (153
GoSadn Oloee © Sl pdle Su5 5 U8 By slasale
s sl ol G 51 Lol Vel b K0S 51 3YL

oeots 9 ol oledbl Sla 35l e G5
Q.-

CES s S o9 (oo o8b S aulee )l
55— oSslinl TINF-o il L aliae slasdy
e Ar i Wl Lo Ml eShpa TS,
S siees) TNF-0 oS siols olis (aal,(San 5 J&ulualia
sy S8 4 o G el slagaly w59 s
OaE 3 i S s St o spal b g (o
© eglie Gn baly Glsie 1) Ssw ol T Js
5 ole Biae ol TTamale ol (Jls 5 Galses
59 Oalsedl Jae uses Jide Lo I, TNF-0 Jlaal slaylS
oS Ole @S G Do Gl 4 sleas slacaly

shalS &el P75 BuL,€ Gasb 5l TNF-a .
G5 Opy et alsed) B8 (508 O seeadlysiend
s go Jiae Gl el JUS i JUET) w53

(GLUT4) S8 L by osSomuyo TNF-o, 285 ¥
03 TNF-0 jSos aeasilSe o oMne sl e placils 5o
ol alpe) Jae culoa (2als

@il cohe 1 Jlaal ool TNF-00 ol sl callas ¥
L TNF-0 L3 Sl Jae 5o JYEA) wls o ool
Sl € cwlasias aal (FFA) o1 s sladaal @aly
Sla O U sl 4 i slie 5550 o Laasl (pl 28
el sat Hadie olags IR

afy) Oyl el wll 5o TNF-a 28 wle ¢ ¥
o st ke 5 Jlaiad ol (ol @8l 5 s sie Koo
S il acals U 1y ol seasl Jae 5o SO TNF-o

AYAY
JAY

o3 salsd Hsual @bl 5o TNF-o gla aalsiss o) e S0
Ol 51 S plasas ;€ s CAMP wau oo oLis 4K ol caan

ii- Resistin

4 VAAY Lo iS0 SlaEas 55 S bl caea o
prl 3l 5 st ) slacns ST 5 acaus KT 550
oo sl | S5 gle slaghse 3 salitul Loas
2y (s sl et ST) GLSHIl 3,35 del dalllas
e esSom 5 pom S L ugh 5 pse Gl
Sl slagise by Lol apa S aals 858 Ho gl gt
G e Soluk 5 Swad Dl ol Gl & (S5
Sel g bl Olaa ¢ S Satin slacis ST
Lol adigo sals slaghse o Calsasl 5 S8 Gl
59 T Suad SEFGEk 058 e ol ool e S
V mg/kg 3,8 S wols Glas GlKaa 5 oo VAAA
pdle boslyan Glaihss osh 4 (Ses s2) Ondose
S sldise lad a3, Gasre Lo (GB5 Jae oal) b
a5 s oo Bl T s 35S oo 5158 suls Slpun 50 S
GBT ase SER (halS sl (sasie S0 15 oubo
rab aals 658 Lo Gudsse (loae Gued Ll as S se
T Y Ty e 15 e SK

S sy sl oL (59 oz 53 S 858 e
b slde o o Gl gladee SShew by
=¥ @ glaswi € cualia € (3 cpas .ol o lits
oISk sl salia sals aaas slacl 5o S35 000
Ol T b e SR 355014 B slaesinE 4 cs
L alKes € B 4 coess W 550507 glaswpS slass
0 wWpdiee s Sy sl Lo gnsl ana il
) sad S5 50 .50 slagi,lR

oS L)y 5o a8 gLl @ e S L oo
cabaa G5 S 0 S Gl Bl sladee Sbaws maly
i e s K3sis0T Y W slasw € sluas L
S by oo Oalpedl A GS s 0 e (el S
olioa slee b Ylaal oisse s Se Silans a3
slison Dlee ol @ laae glacil Ho Ssbiew
s L givw g0l o ¥ W cucliaa Gl o) pea Sl
5 ulie @) algudl w3 5 1 Lol 3 alb S
wmbs 3l slades pow SHEK pba s Seb
sboms) ssssS 38 Gl SL e 5 s S

9 LA&JS‘);S u:“ {.\:ﬁ:u.u.n sSg_)aJ S’Lﬁ:A‘ < ..\3\)‘.3 3

i- ob/ob mice



Vo) TNF-t g od oo sl o by 30 3G

ILSCs 5 bt ol 55

OS5 Ol 4S5 gad e sals Jlaial Vuu S e osane
53 ol Jae 5o BRI a5 Gla o181 ond gl et 5
Pl i 55 18 ol aae slacils
g s 50 S5oabsm sl plane 5 Laad gl (G
suls oLis WS el o5 o TNF-a aile oo sives
oo Laadi s gl i8S b oLl € b lea 5 el sad
OISaa 53 b 8 (hba sladae 5 ololan (o3 138 il
oo Ol o s el O o) sud suls lis alias
oose LTS il o0 g Gl ol 0 ey (386 o 2
28 absnsl BsS pelaid) e ST S plse 4
ol @b ) 4 e FFA 5 TNF-00 o) 55 aaliis
el b o ol G258 oaa b ol BB Gla e S
5 o oS el s dame 3a,3 Yladal o
3 s Ol sl Jae S0 ik Jalse o) sie 4 TNF-a
L olsSil sl sl O Clsesl i T 2 spdle
A5 3l 5 s Ol B e aas e Rl
o oaeslie 5 By @ S8l o9 SuSoadensl ptewe

a0 ) ol g

Lty 5 3lse

G £ B Y G sgaa b Gl p60 500 Slgpe T
855 5o & oblgpa (ol wd olusa Hawl il )
G Oad A (sae Vo) Jg) Sabd 5 (s3e Y ) sl s
96558 (2138 w5, S cadiupsaes S Gaa WA oue
G opoese oS Buladl 5 oeobe olhma g S 51 LA
3 ds) Al 658 mse gpanyo a8 S 513 L5 WIS a5,
0 S solain) (Rodent chew) 8 pa 4333 J gore a33,
[ @by, celw\Y Sllsa ol bias 5550 LBn
&l YO°C o 58 Jae sles 5 o5 (ool el VY
658 O SUlsaa slasia VA S50 b ) Guy ool s
Wk es opmae Bla s Gl B Bk S 954
Sla Ol Gos Sad s puos e sl ¢l
Sladl o Gloae & aald 658 G0y 0SSl ) Al
Rse i sl
S o Yo ass0 898 Olasa e Yo 5l a3 case b
BNV | gt B I { PR FRT | E S J E g

Jsl oS ad aund waa 055 50 4 Bla slaasse o

i - Cafeteria diet

59 1y TNF-0 3t Ylaal € o solitonl €56 by
TS e S e gl 2Ll placals

Dol @il Lo S ol K0 Glagii sy ) Cuiyd
Ve fas Lalyl 5o oEs ool sl i s adla
VE i g o et aaK Kas 5 K15 b 55 (g0
podesy) 4 Busne sea BiLS o Ay b Saills GlS
Poaas s el ilide s 5 538 5e Jlael oGS 5 iy
b sad i) O 4 G Gall 5l gy J5SUse
s5ns 2L (sHhe - (Ssd a5l e Ol © ]
ES 0 smac sKmiiuyly oyl s s co Gaels 4 oyl
ale olaatngo s S 5o ouid sl Lo au S (CNS)
sl a5 NPYwS e oS ,a (NPY) Y asip s,
2l GIHal s o Sow b ol 5 iS00 Wl oo (180
L Slass Ghsa Oaiged oniyl Pasdioe LEal O S s
lacsl & S Silaw lAGLL WS 0 a3 CNS s
iy € wisde 9l Dspdl o8l wile Jaiss
sy Loy oot 5 ool slasiandl S8
Seb S Jalsol sl 5 5550010 slasws, S
ot a8 oud Lo smal 5o (55 s CAMP ol 5
1 oalsad (oo 4 pulaa Shad b 55 5 WS o 0 5S Hun
poes Ol Oloae 0 ONS oy S 53 (s 080 oo (153
pan GBS & sate (i) osion oe S b
23 pel€e ol Voss Koo i il Dles 5 oy il
S S 59 9sa ye UL Al el Jiie Gla o3l
gl ol 8l ool Lo WGBS Aol g8 S S (sHhe
oobe 45wl by o © Seslie e 5 s
Lt 6 gy 5 o3 & slie fealy ONS oo
Sy wdose Ol oo Gl aas g ced o @8l Glhae )
Vol sad olgidiy 30 ol Jae 30K e Jol ge

ol S cl pole Gla Wl Lo 58 wsd ol
ouis 48, a8, Sla GES b ohlas () Sslew
lassinS oly Lowwpal paa Gl L 1) 9K
plaslon 5 wbioe Gl LT w50 S35507 - ¥ W
S8l Gal 59 K3 55,00 lal B S oS B slaswi S el
Slee b S350 - ¥ T slaswi € s oo gme ccanal
oalS 5 CAMP s (1l sely S Jaliiol pies
S50 e s8 BS (s (30 S (oo i sl 5o Sl sl
2915 emal @b JUoaT silans sl Gasb 5) 4 i
S S dad 3la 08 S oo S S )3



IAY Olesls oF 6yl iomesy Sl

Ul auqlin g jyuigp ¢ clan ARA

(pg/Lit) TNF cble &ilis

(Mg/Lit) ol geusl =ile (Silie

50

40

N s
[ ¥ aala
B ) wals
.00 30.00 60.00 120.00
(4a8s) ole)

sl (555 5 sosae Cpsge G035 HBBY Llasa
(H=V) &J;b‘uﬂedﬁzd VY- uéle GLACJL) o

TNF-a
o3 ) aald 558 as TNF-00 glhae (V) Llagas Gabs
S YL olsane ok 4 LW A 5 sae (o)
TNF-a l5ae .(p<+/+0) coul ¥ sl 5 ¥ 9,50 slass S
s (ol Sae GEAIS EES Y ) Gus ¥ 00 858 ps
aals & cand (EAS 0l (p<-/+0) aas oo LES Yaald 4
o bk 55 G O om AINY 5 P slagleyige

(P<+/+0) cal Hlafas Glinaa

3.0

N .,
[ v aals
By wals
.00 30.00 60.00 120.00
(489) ole

TNF-0 (13m0 s (s b G203 ol Y lusad
(n=V)L§;\J‘}3‘}\wG§d\\'* BGL%(_;LACA‘J‘s)w

5 SEEE el VY 3l Gy wsse 858 Olsie € (5 V)
25 Odose Vo mgkg Gas58 wad 5L digg B
Boad S 3,38 ) I8 dholidls il aiis S 518 gala
o8k S i Gl Olsie 4l Lal S gsa
Olad 4 535 33,35 Ol oy BB N\Y 5 £ Y slagle)
Koo 3la Olsen Vowa S50 Glsaa 5 QoA sl S S
Lol ol 3a,38 a3 ag aald sy S Glsie 4 50
5 B8 L3 ags usse 058 G (A3 Gadose aaa
5 B0k ald .k aladl Sle) ol s Glaa o (5584050
Jesieol M8 Lo 5 B s55l8 5 oS Jlas
oS3l Al ploy Bsud lia slapye s sus
it 6510458 A OC (slen Ha Lapuaie

Lo 13 asn o L TNF-a 5 oty 0l e
Lads gas FFA .03 6 ,8s5lws) DRG ey oS 5l suliie
Copper reagent iy, @ pswse (pbasd iy @
Choo 4 o8 ead laa slaa s SGK Lab (5 Se5lwl
i aladl T oS 5l soliiud b 4 JlasnsSt S K

Sose s b osed] Ghas b osasl cuus 4 slasals

OB P TSR
Laqasly

Ol

Olise wsdipe sass (V) Llasad Lo &S b Glaa
o9 (Y aald 5 Y usse 055) Bla 058 g9 oo Gl s
99 5 Wil S b golne o lis 4 S i ole)
0 ) aald sy S Gl s Glhae 4 o (g5l Gl
Yo p</-0) s Ol ab 055 b oes S Gl
3050 8908 a e (gl Gloae Gadsse 32038 ) Guy 4Aido
e olad ¥ oaald 4 cand gofadn Rl Y
OBLS 55 33,35 51 g B80 £+ o Gl il gl (p<-/-0)
A VY o Gl gl 20l 580 W g (P /4 0) ol Ll e
08 Gobsre clE < Sl B osad Gl 3,58 5 G
aag e las aald ey S L ol ol

i- Paired sample T test



VoY TNF-0 5 o ol il 2 odose oG OLS 5 o lotr pls 250

(mmol/Lit) FFA cble /Sl

il
A
N s sdge saalie (¥) Llossr Lo «€ Lsb les
Voaals 5 ¥ s oS (B Bla sssS s pom oy
) Shaldl g9 LA mdls gLl ol S Lo S
h 0o0 bessS Olsie 4 ) aald 058 4 cud (golane
W / ibsse 3o O o Gs Yo (p<+/-0) sl aud
G -Lm:; Lol o laine ¥ aalis 5 9550 8908 pow Gyl ol
ARN N . . 0wl GJ‘J&MJAKYJJJAeJ“‘M&J}SJ‘ﬂ@Jf.

(4859) oo Ve oleh 53 (P<H/40) was oo Glas ¥ osald 4 cas
8555 99 58 asu OO s pesaas Sl S dAds
. 23 g gad saaldie
FFA ;s (asas cpisse 3038 580 fade F slasas
(1=V) Gao33 5 g B8 VY B Gla slacl, 5o (o
(F‘FA) J/‘jfgj? C;Lo.{.ua/

Loag S olaie ) aald o5 S Lo FFA (o,Se)lul
833 (F) LIGaS 5o oS b laa Lol add suuwse (b G5

Sl Y aald 5 usse S Sla Jae 8508 59 On sl

o S5l

5 Y S50 895 g8 o8 ase SHE () Llasad Gab

D e S0 Y G 3a,5 ) Lagley 5o Y aals
oo S Ol om SO o2 T W0l b st saaliie shus Glo) 5o sula e
Onbk Sl usas b Ll b oo Glal38l (o sk 4 32553

Glagle) Lo aald & cund wy50 855 asew SHE o

(Bao Ol omp BB Y us5e 858 50 FFA osn 5
Jo, e o glds (0 g A) Ll ga 33,58 )
LSJJ‘_;i:.a ol 0 g o 833 (0) Llasad 3 32,535 G ) e 48s #e aald 4 e GBI Gl (p<+/-0)
e S us O B O o slagle) Ol Al maa o

RN RSN S N AN

O e @80 Y Ll (p<o/40) crwla b 35 Fa)3
SIS oo J sl 0 5 e 8508 Lo SR8l W, ool Baus

OF ool wadioe sws S 50 4 LlBE ssay Lo

800

(Mg/dL) 3 cble o, Silus

cCaass _)‘Ju_u_n
700
600 20000
500
400 j*
4
300 q
) 10000
"
200 [\ RV ¢
100 [ sl _Q]
.00 30.00 60.00 120.00 =
=)
El N .
(4a80) ole) [ v aals
0 B ) wls
.00 30.00 60.00 120.00

po S s (dasas i e 2033 08B Sate D jlase
(1=V) G033 ) g A58 VY- G 3y slac), (4250) ooy

pom Ol Oliae s asne Caisge G238 KB Y Hlugal
(n=V) @3, ) oug BBs VY- B 5l slacly



IAY Olesls oF 6yl iomesy Sl

Subaa GBI ) Ol Sels 0l e a8k 3l
Lo S cpl 5 (o3l SMSses JaliaT s oS s o
Sole JAls CAMP e 4as®s Lo S e b |,
© oslea Slal by ye SUS S5 5 wbiee ol
ofal38l Sl 5 wlaipe Jlad 5 absiad 1) G aessa
poe DT on slasacd Gloae 5 Salsnl (Al b e
s Uosre 5o by € Y aald a8 Lo sad saalie
sLaesi S feuly Gl 3El50 (5,500 ol 5S Wil s sla il
ool oy @b Lo K300 - W

QA s pAgkel Boww sl Jals cAMP 5l
oRlB8 Gl b adbioe a3 Gl S (liae BAS aalais
Y T laeuin€ ) 3L oSy gdy Al 4 CAMP
i Sl 0 oake S Julial w5 S355,0]
o S Jlaial aeail€e oyl ol s s o
0% Oxose 32058 O omy BBs £ o sad saaldie oy
IV N I NI SRV WS

8555 (oo TNF-0 o (lsie ol gy o9 4SSln
85,5 59 Ol SYL (b 055 Loes S Olsie 4 ) wals
OUSTI CA L Iubl Lo oS ael ciis 4 iy ) Bl
29 o TNF-0 lhee o« @by o ST 1505 s
Spateas bl glag,len 5B 51 Glams S (S5
il e @b Gl 3 adll s it alle

olis & wt Lt bl Yool Jha LuledolS
3 e peald WS e e TNF-00 gl hae olo go
Ol oo Oliae s pue BY8 51 (S wls sl Sl
o2 b o 5 G st Gl 50 KBS mlie site
RASa S b oosn R Lo Sl sl sladsle
© oS Seob (Seull bgalse b (Sob Sooas
el s S s TNF-a ol Ll oy
sads grw da K1 cujie Gl Hoaulad o HudS (B sAiy
9 Bk 5 S s se e oule o oSG u
sad Jasiel 50 gy Gusal ha 5 oS4 il
3 sek) plie sl ) sad a3 TNF-a b (Sl s
sab SIS 5 (S tnl s s oSl BB (o b
GosSeslail aspe Gol o s (oo Gal D8 Aol LB
sl Sigs e L ke

TNF-0 g0y 5l 3me ol Gl cids (ualS ol ugas b
G ol g Sadn GualS a5 g0 3538 Ol oy BBs Y

ol S ols olas ¥ oaald 5 5o sadie opl Ldwlndl i,

Ul auqlin g jyuigp ¢ clan V¥
S
Ol g/

IS 4 (b 30558 ik swss il o 4S ables
Wl Ve ases el ged) s Gl 4 st sula )
o 4R3s £ B G5 Gl s pe e G203 5 o
WY BT Q38w 5l aSaS isls aalol aa 3555 )
G203 ) o Oalsesl GlBE Cpl asdipe GlS dads
O B - ol a5 BB Gask 5o s (s
Sk w5yl sLewSusas ale & T,
ol gile st 3 LT 31 3l S se Ylaaal
OSSR g Calodh G gossa g0 08 md S (ol SOL
o O] mdS e Gl ae) 4 Gl b Gl
G S iy SIS a3 51 Y p (bs loles
Al 32008 L aldl Cul e KK rlais i Gaa
aboe GRS asas

comlan (B 5 3la sladee 5o oo SR b
das ) sl (A o S350l - ¥ W glasws S
SulS b aaae Gadsse b OIS WISSL loe
W slaswi € cloas (a8 (ol Ssbaw Gl
Gl O Bl S wass Gl 1 S3ssel oY
Jass @ odlues adiye Cplpmwdl mas 1, Lewi,S
CALE ) L sl 52905 51 ouy Galged) i 5 Gl
i saaldne oea 50 e ol oo S il (glend
558 Slilgin o dA80 VY Sae o Gal el Gl5ee (ual
SLadsids s Bl LG 5 (B0 Ylaal 58 5,5
il G ge88 (ol a0

INF-a g suid w57 osp (slods)

pime 580 cad 55 Salsnl calaci spul 5o il
Sodsie JAb CAMP Gl 5 S Julis]
00 9T G slanl Gl (38l ol laci gaal
S b bsse Bas38 5l G B Tr sliS T oo
Galgs 5 CAMP 5 )Sees bl i callad ol 33
Ol Gseo58 4 el Sl gad Jlad 5 i
ol Gla Jas ool o @8l slacaa sual S35000
€ Slbiaws Glhsa 3 GilS b b5 g0 Vil woal 6l



Vo0 TNF-t 5 od oo sl 5 by 30 3G

ILSCs 5 bt ol 55

Sy HaE Sl
el 23Y il HEE TNF- 0 5 ol it 5 5 il g3 5o

64%JM&&‘§@)&@‘%BQ)J&AJJ

sor 8b Lo Laad sl 4S L ol

Al g a5 Gl gladae 5o 50 K550 sn ) Al
9 e ol allad (3 Sl e Lasdy oo
G oo ol 5 Bl gladas b ulsl Jaas (slacils
oSsla algud! Jae 3K Jide slaniiy ool (23S
eelidionn 5o S5 ubsns) plun soa (BB LSS o
el (i S mlais 5o o G Ay 0 JSla
09 wld S wiluee dalse guua LR L1, (Jl

.Jdaiéb.\:sé.ats)hfdf|6|)eé_}u(5u&u‘)d

ol Sl

sl ule)] pas 5 Zao0s09 Wak oliEas S )

UL nla 5 (a0 BT e o) candip
pole olaily (a3 duaals o 5BT 858 oL sl
SLERT 5o o 4 (soma 30 BT 5 g wgd (S
Ls_',b)..\iu.’:'z'd]cm:).u);a\,ﬁOT&;&HHQJJJ\)E
$3slssal 058 Llislhs lias S5 ol Shauls
GO i wed (Sahy asle slKadly SEgy Saily
@lobas Sad dadllas (pl Ho Oliigsun lassS Ca

.ﬁ\)‘.}

References

1. Reid RL, Sandler JA, Yen SS. Beta-endorphin
stimulates the secretion of insulin and glucagon in
diabetes mellitus. Metabolism 1984; 33:197-9.

2. Hashiguchi Y, Molina PE, Abumrad NN. Morphine-3-
glucuronide:  hyperglycemic and neuroendocrine
potentiating effects. Brain Res 1995; 694:13-20.

3. Bailey CJ, Flatt PR. Increased responsiveness to
glucoregulatory effect of opiates in obese-diabetic ob/ob
mice. Diabetologia 1987; 30:33-7.

4. Surwit RS, McCubbin JA, Kuhn CM, Cochrane C,
Feinglos MN. Differential glycemic effects of morphine
in diabetic and normal mice. Metabolism 1989; 38:282-
5.

5.  Surwit RS, Kuhn CM, Cochrane C, McCubbin JA,
Feinglos MN. Diet-induced type II diabetes in
C57BL/6J mice. Diabetes 1988; 37:1163-7.

6. Valet P, Grujic D, Wade J, Ito M, Zingaretti MC,
Soloveva V, et al. Expression of human alpha 2-
adrenergic receptors in adipose tissue of beta 3-
adrenergic receptor-deficient mice promotes diet-
induced obesity. J Biol Chem 2000; 275: 34797-802.

cels 4ol GSLS 55 3o, ) o 4B80 VY B Lhals
OV INF-0 das (55885000 olhae 3 pdy oS oy 3w S
Bl G g Yal el oo cib Lo
S alial i 5e 55,501 - ¥ W glasws ;S
Jals cAMP (il 4 saie 8l 0ol 5o (pisse b
e oo 0 oS peu TNF-0 s 3 9 S0 conds (o gl
SSHE

Seol S o sad suly lES cpdny sla g Lo
sl ST L gaise S3SLLE o0 S dase
L o Slos sladis sy SoK (nalS sl o o350
s b Lol ua 8o sl s dnly e cubis b Sl
Jae ol calllas ol 3ls sladae B SHE YL mla
5 e Blardn 0 sde o s o Jao £ Ll
0¥ g5 b Sl ha Jolge 51 (S b a3, Lase
o O sladae LAl w8 (YL (e a0 slad
3 il Gusial 5 0ol KK Jaad aae 5 eylSa G
eeetlona Lagile)l pasd sl Olas Guses sulsl
3383 ol 5o Cpdsse ol s0S ulanl el s e840
slagle) Ho XK Gaulial 51 ol e K& 4 ol g
o 08 GBlal e Wig) 5 wilad (5Ssla 32535 O Gy
8905 59 58 53 BB VY LG B by pesial ) a0

o LS glagile)y] s S 4 sl aall

7. Horowitz JF, Klein S. Whole body and abdominal
lipolytic sensitivity to epinephrine is suppressed in upper
body obese women. Am J Physiol Endocrinol Metab
2000; 278: E1144-52.

8. Stomati M, Bersi C, Bernardi F, Rubino S, Nappi L,
Catarsi S, et al. Beta-endorphin response to oral glucose
tolerance test in obese and non-obese pre- and
postmenopausal women Gynecol Endocrinol 1998;
12:35-40.

9. Goldberg GR, Black AE, Jebb SA, Cole TJ, Murgatroyd
PR, Coward WA, et al. Critical evaluation of energy
intake data using fundamental principles of energy
physiology: 1. Derivation of cut-off limits to identify
under-recording.Eur J Clin Nutr. 1991;45:569-81.

10. Cozzolino D, Sessa G, Salvatore T, Sasso FC, Giugliano
D, Lefebvre PJ, et al. The involvement of the opioid
system in human obesity: a study in normal weight
relatives of obese people. J Clin Endocrinol Metab 1996;
81:713-8.

11. Vidal-Puig A, O'Rahilly S. Resistin: a new link between
obesity and insulin resistance? Clin Endocrinol 2001;
55:437-8.



IAY Olesls oF 6yl iomesy Sl

Ul augqlin g jyj0sgp ¢ clan R4

12.

13.

14.

15.

16.

Hotamisligil GS. Mechanisms of TNF-alpha-induced
insulin resistance. Exp Clin Endocrinol Diabetes 1999;
107:119-25.

Hotamisligil GS. The role of TNFalpha and TNF
receptors in obesity and insulin resistance. J Intern Med
1999; 245:621-5.

Yokoyama T, Sekiguchi K, Tanaka T, Tomaru K, Arai
M, Suzuki T, et al. Angiotensin II and mechanical
stretch induce production of tumor necrosis factor in
cardiac fibroblasts. Am J Physiol 1999; 276:1968-76.
Campfield LA, Smith FJ. Overview: neurobiology of
OB protein (leptin). Proc Nutr Soc 1998; 57:429-40.
Trayhurn P, Duncan JS, Hoggard N, Rayner DV.
Regulation of leptin production: a dominant role for the
sympathetic nervous system? Proc Nutr Soc 1998;
57:413-9.

17.

18.

19.

20.

21.

Wang Z, Zhou YT, Kakuma T, Lee Y, Kalra SP, Kalra
PS, et al. Leptin resistance of adipocytes in obesity: role
of suppressors of cytokine signaling. Biochem Biophys
Res Commun 2000; 277:20-6.

Cawthorne MA, Morton NM, Pallett AL, Liu YL,
Emilsson V. Peripheral metabolic actions of leptin. Proc
Nutr Soc 1998; 57:449-53.

Liu YL, Emilsson V, Cawthorne MA. Leptin inhibits
glycogen synthesis in the isolated soleus muscle of
obese (ob/ob) mice. FEBS Lett 1997; 411:351-5.
Peterson PK, Molitor TW, Chao CC. The opioid-
cytokine connection. J Neuroimmunol 1998; 83:63-9.
Welberg JW, Monkelbaan JF, de Vries EG, Muskiet FA,
Cats A, Oremus ET,et al. Effects of supplemental
dietary calcium on quantitative and qualitative fecal fat
excretion in man.Ann Nutr Metab 1994;38:185-91.



