33 (SS9 dugd Jloyd - Jhlug Shas 9 Kby pole oLl dloxe
A2 ATPAY Olusl ¢ £90 o kel ¢ w3190 Sl

(HL g 9 (L Sl Ollew 50 (i Oges9d (F95 Tl dwlie

v Y \
So s Sl eSSl dee 5S¢ SIS Jae Slga 55

.

©
Gl ols (aiS 0b 0 5 oLsil,Sen s Friedman Lw 5 V44F Jlw 5 U sl aS (Leptin ) oz O 50 98 & dockio
03 a5y 55 33 SIS 535 e b 5 o 3L IS Al e J oS 055 01> SN 5 Tl VPV L (S S
Sen U s VU gt 53 o yane (U sy b Dms 30 (il on 035) 5 Lamale ST e gl K05 5 o pa VU gt
o 53 5 3 350 (5,31 Olsam O g i Oln 0303 (131 L 803 o b 515 35 o Ll 2alS el Y g5 5
S o ST O g Ol
ol adal s 1 5505 gl Slu St g 5 O (6551 @S 55 (bl A8 e sibe Slealy (695 S Gi b ) 55 o sl 050052
uwdt,g.g;_m.\_:,w@b&_i);>L@u,qu;ﬁgu)uf,@\J;wmo,\irﬂgﬁmﬁm,mwﬁp
Wl 435 5 55l 5 Amlie 355m (b3 b Bla 5 (2L Bl Olslas 53 Ogess8 53 cpl o ey 5 G5 Oljee
5,5 5 dms 5 s aalllaa 5,15 BMIS30KG/IM? U slis e Glor 551 51 ¥ 5 als Gla Slew Y 1wy 595
s o o5Y (lay pST6 S s HDALC ) o el it O gy 98 Ol jn 5 A5 408 8 1236 0 5 405 &S5 3 DAoL
3 YVARNVA HGMI s mles b 5 (s Gl 03,5 3 o Olje 457 doas e 0L alllae ) s it
=W e o Ol BMI,Q}S-&;JQIH&:{W@b& ek 059 L3I L awslia s 5 3l OLas YO/08N/Fug/ml
233503 55y Bla (b3 09 8 53 ol il 5 d O30y 58 Olien o i 5Sme BT S 47 s gn LS it oo T o,
el oS ol ol b3 Bl 058 02 S
Al i g 85 Do b 15 5 s8 g il 3 o gl 4y sl (S ol b S0 S 4yl it (8 e domt
58l (2ls Glreg, S 53 Dyaypn 53 nl o e Se LU 538 oo gz S5L 3 ) Dsmypn W5 Rl Bl ey
2,8 S8 allan sy pe i L 4 AL e Ogepsm 53l Ssline I el oS Oy Bl (23

)

YU b 438 3130 ol asdlas 503 87 e | la 528" el
J”_—!JL_—“”dLGJl—“J|C'—“‘°;j—“JJ—r‘>JL&J}—&§L§‘J—’

S ad,le ool Ulen oS Ls g (glesle (i8S JLis Oldiaiils

14
]

(&Y =2e o) Leptin |J4T(.u).u>;@:§|,»,f@
aalan S (93L ) ladal 0oy 98 ol CasST Lzl IS

LS Dl 5 &S 65k i sl Oy 5 Bl sl

uﬁ\g— LC,{L_M O:J_,.w}‘c U:I.:J :édtlr lehojlg

4AodR0

£ pome S Ly 5 48T Cl o pas Gl )le Sla

AF Jluw 53 4SSl L asS Ol 5 d 8 (655 s a5 oosiam 09 syt )

\ .
5 0b gj,’ld@}_»,,@( );;l_.:;l,\ia.a,Frledman

dué Sl slow rass Gg - (A1 Sl slow 09 7 sk k! ¥
(Shgas Koy T
Cald JSloyd Sl i 40 VoY

33 (B9 dugh Sloyd - Shlag Dhuas g Kby pele olUls



L0 2E 9 (b Slr Olslew 93 Lk 090398 (F9 el duslio

3 (B o5, 8) ks sl dals Ol e 4 ¥ kg/m® YL
O?uﬁ&icﬁjbjj«&&uerwalyf
pm 4 3l 5 b a3 S dals 5550 09 8 5131 51 ksl
525 oliT Ol b sl S sl a3 -Ve 55 bk ya alolodl

A8
N oy bl 5 pd O 90y 90 2(Leptin) cpid (5 5 03100
S 5 5l et 4 (Sandwich) & s 3L =T 2s, L
e Sleslial U g foally mws 5L &S U8 i DRG
Hpuuﬁcuwouj&);dﬁp)ww
0 51 d e L Sls gy ol s (5, S el
BERVAN NI PSS PRRCH UL SV PRCHN S AT S W
53 0S5 SaYIA 53 IO g 2 53 0,8 5 So v /YY

Al e
A5 4 59, K 3 odd b (lad el i ol guil (8 8 0310
Sledd i #RIA g,y bl 5 odilu, LTSl >
5 S yredd jekine Sy plel p OLITDRG &S a0
a0 omle v 15 8 aalonn 5 6 S 03101 0T Slaseia
Ol el 8 9 el VOUIU/ML Bl vl (6l yls
Cble 3 AA 58/8% IUMML el s F/0% oT oSl
YU s dep 53 48 S8 glyls Cumman 5 Sl Vo /FY HIU/mMI

Al e
o 5dS san : (HDALC )4y 395l -y gl g (§ 3™ 310
PS5 5 dm S ol aslizl ob 05 (sladisad 1 a5
Ly O o s (B8 5ls S s Sleslinal sl 351 0
Sy a5 b (5,8 031 Clinitek—Y + v ows 1 oslizal
3 oltial gy ol Y sk 0l JB 5 s san sy

.\...2:\;‘54 YL )L:w. Cowl 9 s 6\)‘3

oW
Ol 1 (R pé 9 (P8 Bl Olilaw o) (J95 haw
YU iy bl o B s A6y, 8 3 15 055 end Osansn
! s 48 51 OLES L s ale 5 (5 S o510

Baj;J:}Y\/I\i\\/Yug/mlﬁ‘jAa}JfQ}#):Q)A)}A

(¥eY)

e O
51aS Conl aeT el VPV 5 05ls (IS VP 055 L s
O 53 s, 593 G b S o 5h 0 05 o 3L
3 e 3l gt 03 S i o) s 5 65 ST o Joe
e:\y’Lﬁ-)‘\l.a)j:.;_.,u&};&_ii.wl::}_g-jw}a\(uﬁ
Lo 5 gty ) O Db L 5 el S 5 S s
sodd VU gn 55 Yoz 5 olee Sol i) 05y sn

Ak 3ok Sl & e sl (51530 5 Ledl Hlee ey
©5)

Ao iz daly opl 5 dlas Sl 4w 1 i

35500 JUysT 5 s 5 Slgsersm S5

dle oo (gl 5 et Slay s £33 0 3
LeT OLs Js L aS 3 ls 5550395 545 ¢ 07 ¢ Laaoasle
23045 055 5 S5 e b el 5o (605 o] e IS
-(?‘0)456‘ sl gl

Oy 5n o (Fsliin aaly ods iz sl 5,158
2 LGS (i 03505 Ol 2 0505505 o 5]
e 393,55 3515 ) 5 el s LSS 65
LU, gy p oladlas 5l jip u;hjjf S Jlys .(V).\;jbu’.a
ool (i s Sl a5 L O g0y 58 53 ()l ek
A e o D305 58 53 8 el 5 LikEas Aes &S s
5y o5Mm 58 e Flan (6550 VL 03 S 5 05
O sy &S Sl doms QLo 539 o 5a¥WU 5m )5 o gl
oty 53 SIS 2SS o gl oS s n S 43,0 13
P b3 S e A s e md s L
IETR U PEY S ORI Jaia 55k o g
@ijjgjs-chawb&lbzu&)u:ﬁ‘_;uublf«.4;-}:
Sl Ohles b awslan )3 (bs Slar Olylew 53 O e 58 95 0y

Wl 3 813 5l 3ysm 2l b

IR 90
55 e a s ¥ KoM 5 YUBMIL Ol 1 & ™Y
LS WHO [lae ol 5 505 8 anml 0 55 Cubs Oladss
Ol 35 50 Ol e 4y LAS 031> aseis (NIDDM) 1 Cf

BMI L U e Bl sl 50 51 8% 55 5 (Aey S) us



33 (Sghe g Jloyd - (dlug Dhas § (Kb pale oKL dloxe

a5 SIS o I8 gon 5 Al e TANYA 1 0T 5 Kole &S
LT s i abos 0 g5 8 03y S e 4 B o3 S
,;ywtjﬂwﬁmw,&_sgugmd,m
3,335 503, 8 55 s San bl S 5B oy, S

(Y sYJslus)

055 O gl Ol e (Y Jguam) el VO/08 £V /¥YUG/MI Ll 5,
Ve PEE NV FFUIUML o os S53 aay ol pA0s 5 s
5SS IO /s pIUMML ), B oy, 5 5 5
A 65,5 55 055 45 Ol (:80ke 5 () Jgdar) b acalons
AT s as A mgldl ol ;B oy, S 5 5 \YF mg/dl

Méﬂfo)‘Lle)Jf)JL&)“w)l?}@w

B uall 9 A 3590 0955 93 33 v sl (5 57 (ol guile J9 sdS”c Lyt s (ko dugllo 1) J9urr

S5 omd 9 v

4S Sl O bl 0l ol i o Sl
5 Omansh b f i Fm 0o 55l 055 A o sDle
Acylation Stimulation Protien(ASP) asle Lgi e 58 s
s(Interlukin-6) & — .53 J =T (Adiponectin) -G 5o 5T
e 0 o 53 bl (2B 887 s gn ol 1 0350y
05 s O 5k, 550 s

S das e 0LE5 3 5 edalive adlllas opl 53 S auls
SONVAENVUG/ MDA 055 55 kil 0 pid Ol jee S0k
53 0T Ol e L el 53 (V0/08 £V/¥¥ pg/mD B o5, 5
Ol e s o 0L (glalaShe J5 21530 Gl e e i ) 3l
SIS 0V UM 550 Blo e Jle i 331 55 O gy 98 !
$35 0L s Kowaslsaka 45 Slallas 5 ALCNINTS

PV | SNl pwSle | bl Slas Ske Sl 09 5
ofe¥ gIY 1y YA/ Y A (Hg/ML) c it
\Y 10/04 rY B
</¥r0 1/v4 Tias (Rias rY A (HIU/ML) ¢ gt
.15 N Y B
o[+5% A 1 ey Y A (Mg/dL) J g siuls”
AAA) re. Y B
-1 <1BA A " vy A (MY/dL) s yuuls™ 5
1V /Y$ 14y Y B
AR -/t X s 5§ HDALC 8y guuil b yied S oy 3T J 90>
/774 AL BMI A 0955 33 BMI 3.0 yuuls™ (5 5 § J3 siuls”

P.v () St o y2 o
Jlats 1A% o gl
< IYFY Nials RFESRT

V1Y

+[Fe0 +/+40 HbAlc

< [YAS -/+0 J9 yhuds”

< [OAY o)) W el (5 5
AR ARN BMI

HDALC (i3 ¢yl quil b o) (Khusnd gy g ¥ Jgoh>
B 09,5 53 BMI 9yl 555 9 J9 sl

PV (1) St L yo oy
-I9Y0 SRaAS 3 gual!
VY0 AAY J 9 guds”




L0 2E 9 (b Slr Olslew 93 Lk 090398 (F9 el duslio

O s ksl eSS aS das e Ol Al plesil (2 Tailed)
S 55 (M Jsuz)s s 52 5B 03 8 s sl b ) o
Y Jader) Sl o sSan Aoy 5 55 byl ol &S
o sl i ls gme LT i 51 byl cpl 4 S
03,5 55 Ogasn 53 o blime Sl 5148 das e 0Lt Ylazs|
Ol dals 0,8 s Sl ods ol Soglize 5,50 5 dals
s san Ol 5 055 48 53 e Sl BIL S o> o
03 el =y lae (sla 5,158 Gilue 5 aml il a5 SIS
25 A ol 3l el 5 55 0 1
313 L 5 e e Sslize Lyl 5 e 4 (A) 355005 5
S e g Sl odd o all (s Ol 4 ok
Ylazl (st Gl 05 8 55 o o 5145 58 0 45 8
Olallas ol 03Y 48T AB g0 Dslite 25 e 3l g e gilie

.}J;‘s»r\?u"})}da‘)ééj@wjjj&&

S Rl
oo gt (S ke o> ha sy slas |
GoSKan 5 aalllan ol (Gl amrs gy amads L 55
s ol el 53 55 Sy Slided S e p e o

g g ST 5 i (bles ped 0L 1 Lo

References

1- Zhang Y, Procnca R, Maffci M, Baronc M,

Lcopold L Friedman JM. Positional cloning of

the mouse obese gene and its human homologue.
1994 ,372: 425-432.

2- Tritos NA. Leptin: Its role in obesity and beyond .
Mantzoros CS , Diabetologia 1997 , 40 :
1371-1379.

23 e g S0l Al il 1 5 s O lecy
33 0T Oljmn 5 03,557 S 4 YY/025/0 pgiml ol yles oy
s g S Sl 6 b 2Y 2k L3
oS syls Vs Kos sumte Slallas 5 andllae oy b
JUa ol 51 NG e S5 pelaw Ol5e Bl 51 31y ST
O Oljme U Cnlite 55 53 d Ol 5 (/40) i y0s
S osb Ll GRIF s ) Lo st
35 LETBMIL ot on o o s oits 0l
by e sl ol s Bl (g bial 1 L(F5Y Jslas)s i
oS Ol o (il i O an 00 Jee o Ll gl
S YL I Ustal s 1y (oloetal ol (g3daze SLi I §
Uil ok oy b g o ol om0 8
oot byt T ABL CNS) 55 e s (e 4 O
et (M)v\f”b. e SIS )3 O ge )50 Sl s 2
b, Wbl ol e e s S 5
rins Bl o 5 S el 3 0 o B Sy
Jole & o a5 0 B (55 i DI e IS
o I 53 VS o e (Antidiabitic) L s
35 gl O e Sl 331 48 dias e 0Lt S0 sla 2,1 8
= S8l e O LSS N Esb 0
Speaman T. testeus Lo 5 & (g LT 3T mls .m).s).'zsa
3- Christos S, Mantozoros and Stergios J Moschos.
Leptin in search of role(s) in human physiology
and pathophysiology. Clin. Endocrinology, 1998,
47 : 551-567.

4- Dhilon H, Kalra SP, Prima V, Zolotukhin PJ,
Scarpese PJ, Moldawer LL, Muzyczka N,
Kalara PS. Central leptin gene therapy suppresses



33 (Sghe g Jloyd - (dlug Dhas § (Kb pale oKL dloxe

body weight gain, adiposity and serum insulin
without affecting food consumption in normal rat :
a long -term study. Regul pept 2001; 99:69-77.

5- EL-Haschimi K , Pierroz DD , Hileman SM,
Bjorbaek C , Flier JS . Two defect contribute to
hypothalamic leptin resistance in mice with diet
induced obesity . J Clin Invest 2000 , 105 :
1827-1832.

6- Correia MLG, Haynes WG, Rahmouni K,
Morgan DA, Sivitz WI, Mark AL. The concept
of selective leptin resistance. Evidence from Agouti
yellow obese mice. Diabetes 2002;51: 439-442.

7- Chen SC, Kochan JP, Capfield SA, Burn P,
Smeyene RJ. Splice variants of the OB receptor
gene are differenly expressed in brain and
peripheral tissue of mice. J Recept Signal
Transduct Res 1999;19:245-266.

8- Kicffer TJ, Heller RS, Habener JF. Leptin
receptors cxpressed on pancrcatic f-cells.
Biochem Biophys Res Commun 1996, 224 :
522-527.

9-Emilsson V , Liu YL , Cawthorne MA , Morton
NM , Davenport M . Expression of functional
leptin receptor mRNA in pancrcatic islets and
direct inhibitory action of leptin on insulin
secretion . Diabetes 1996 , 313 : 313-316.

10-.Leclereg-Meyer V, Considine RV, Sener A .
Do leptin receptors play a funtional role in the
endocrine pancreas? Biochem Biophys Res
Commun 1996 ; 229:794-798.

11-kuma M, Ookuma K, York DA. Effects of
Leptin on insulin secretion from isolated rat
pancrcatic islets. Diabetes 1998 ; 47:219-223.

12- Ronaldo B Ceddia , Heikki A Koistinen ,
Juleen R . Zierath & Gray sweene . Analysis of
paradoxical observations on the association

between leptin and insulin resistance . The

FASEB J. 2002, 16 : 1163-1176.

13- Spiegelman BM , Flier JS . Obesity and the
regulation of energy balance. Cell , 2001 ,104 :
531 - 543.

14- Margetic S , Gazzola C , Pegg GG, Hill RA.
Leptin: A review of its peripheral action and
interaction . Int . J Obes . Relat. Metab .Disord.
2002, 26 : 1407 - 33.

15- Sandoval DA, Davis SN. Leptin Metabolic
control and regnlation. J.Diabetes complications,
2003, 17(2) : 108-13.

16- Havel, Peter J. Control of energy homeostasis and
insulin action by adipocyte hormones: Leptin,
acylation stimulating protein and adiponectin.
Current opinion in Lipidology,2002,13:51-59.

17- Haque Z, Rehman MA. Serum leptin levels in
female patients with NIDDM. J Cell Physicians
Surg Pak. 2003, 13, 130-4.

18- Velasque MT, Bhathena SJ, Hansen CT. Leptin
and its relation to obesity and insulin in the
SHR/N-corpulent rat, a model of type II diabetes
mellitues. J Exp . Diabetes Res . 2001, 2: 217-
23.

19- Segal K, Landt M.& Klein S. Relationship
between insulin sensitivity and plasma leptin
concentration in lean and obese men . Diabetes
1996, 45 : 987-991.

20- Emanuelli B, Peraldi P, Filloux C, Chavey C,
Freidinger K, Hilton DJ, Hotamisligil G S, Van
Obberghen E . SOCS-3 inhibits insulin signaling
and is up-regulated in response to tumor necrosis
factor-alpha in the adipose tissue of obese mice .
J. Biol. Chem 2001 , 276 : 479414-479418.

21- Kellerer M, Lammers R, Fritsche A, Strack V,
Machicao F, Borboni P, Ullrich A, Haring HU.
Insulin inhibits leptin receptor signalling in
HEK293 cells at the level of janus kinase-2: a
potential mechanism for hyperinsulinaemia-
associated leptin resistance. Diabetologia 2001,
44 :1125-1132 .



L0 2E 9 (b Slr Olslew 93 Lk 090398 (F9 el duslio

22- Emanuelli B , Peraldi P, Filloux C, Sawka-
Verhelle D , Hilton D , Van Obberghen E.
SOCS - 3 is an insulin-induced negative regulator
of insulin signaling Biol. Chem 2000 , 275 :
15985-15989.

23- Perez C , Fernandez-Galaz T , Fernandez-
Agullo C, Arribas A, Andres M , Rosand J. M .
Carrascosa . Leptin Impairs Insulin Signaling in
Rat Adipocytes,Diabetes,February 1,2004,53(2)
347 - 353.

24-Frilnbecu G & salvador J. Relation between
leptin the regulation of glucose metabolism.
Diabetologia 2000 , 43 : 3-12.

25-Ur E, Grossman A, despress JP. Obesity results
as a consequence of glucocorticoid induced leptin

resistance. Horm Metab, Res, 1996 , 28 : 744-7.

26- Schawatz MW , Peskind E , Raskind M ,
Boyko EJ , Porte D , Caro JF. Cerebroespinal

fluid leptin levels: relation to plasma levels and to

adiposity inhuman. Nat Med. 1996 , 2 : 589-93.

27- Zakrzewska KE, Gusin |, Sainsbury A, Rohner-
Jeanrenaud F, Jeanrenaud B. Clococorticoids as
counterreglulatory hormones of leptin: towad to
underestanding of leptin resistance. Diabetes,
1997, 46 : 717-9.

28- Kiess W, Englaro P, Hanitsch S, Rascher W,
Atanasio A . High leptin concentrationin serum of

very obese childern are further stimulated by
dexamethason. Horm. Met.Res.1996,28:708-10.



