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Abstract

Introduction

Resistin is one of the adipokines families, and it is also one of the
peptides responsible for food intake and energy balance called ingestive
peptides. Initially it was thought to be associated with type 2 DM. In
rodent it was produced mainly by white adipose tissue, but in human the
major source is from macrophage. Generally adipokines are related to
energy balance, but the function of resistin in human is not fully
elucidated. Other ingestive peptides, e.g. ghrelin, adiponectin and leptin,
had been proved to be neuroprotective, but so far there is no convincible
evidence about resistin being neuroprotective. This study was set to

investigate whether resistin also exert neuroprotective effect.

Methods

A dopaminergic neuron cell line called MES 23.5 was used for this in
vitro study. The neurotoxin 6-hydroxydopamine (6-OHDA) was used to
induce cytotoxicity. We used MTT, SRB and LDH assays to confirm the
cytotoxicity of 6-OHDA, then Hoechst stain of nuclear extract was
applied to observe the morphological change. Flow cytometry with
propidium iodide (PI) and annexin V was performed to evaluate the
pattern of cell death. Next reactive oxygen species (ROS) production was
measured by 2’,7’-dichlorfluorescein-diacetate (DCFH-DA) assay, and
mitochondrial membrane potential was observed by rhodamine 123
(Rh123) staining. Various proteins involved in apoptosis were checked

for their expression after addition of 6-OHDA to neuron cell. Finally
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HSP73, HO-1 and Bcl-2 expression and their relationship to cell

surviveal were examined.

Results

MTT, SRB and LDH assays confirmed the cytotoxicity of 6-OHDA
and found that it had a dose-dependent cytotoxic effect. Under phase
contrast microscopy, most of the 6-OHDA-treated neurons cell lost their
neurites, but the number decreased after resistin treatment. Hoechst stain
of nuclear extract revealed that 6-OHDA-treated nucleus became
condensed and fragmented, which are features compatible with apoptosis.
Flow cytometry with propidium iodide (PI) and annexin V revealed that
after 6-OHDA treatment the distribution of cells shifted to late apoptosis.
Pretreatment of resistin reversed this phenomenon. DCFH-DA assay
disclosed that addition of 6-OHDA to neuron cell increased ROS
production, but resistin pretreatment reversed this result. Rh123 staining
revealed treatment of 6-OHDA decreased mitochondrial membrane
potential, but resistin pretreatment reversed this phenomenon. The
amount of Bcl-2 decreased after 6-OHDA treatment, but resistin
treatment reversed this phenomenon. On the other hand, Bax, PARP-1/2
and cleaved caspase-3 showed opposite results compared with Bcl-2.
HSP73, HO-1 and Bcl-2 actually increased in amount after addition of
resistin, but after addition of HSP73 and HO-1 inhibitors, the level of cell
viability did not return in the condition of resistin treatment after

6-OHDA addition.



Conclusion

According to above findings, some preliminary conclusions can be
made. Resistin exerts neuroprotective effect on dopaminergic neuronal
cell via anti-apoptosis mechanism. Pretreatment of resistin decreases
ROS production and restored mitochondrial membrane potential, which
were resulted from 6-OHDA addition. HSP73 and HO-1(HSP32), two
well known neuroprotective proteins, are necessary for this
neuroprotective effect of resistin. Further investigation is needed to fully

discover the underlying mechanism and its potential in clinical practice.

Key words: resistin, neuroprotection, anti-apoptosis, anti-oxidation
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Dopamine 6-hydroxydopamine
B 1
6-hydroxydopamine (6-OHDA)® - #& dopamine =2 3 » & 554
v dopamine % 7 - B hydroxyl group (Adapted from Wikimedia

Commons website) °



B 2
6-OHDA ;'f%' ¥ 4 & dopamine % H# + #dp 02 125 d  dopamine
transporter & > fm o — & » 'w¥ > 6-OHDA ¢ RiEFELF 4 e

4 A F bR R T 3 BvisaiE M2 2 e 3 1 (Adapted from

Schober 2004) -



Melanocortin
W) receptor (MC4R)
(blocked by AgRP)
B ke Hypothalamus
m NPY/Peptide YY3-36 ‘ ’
receptor Y2R v
Melanocortin
w receptor (MC3R) i;.:l:l. u:on:?t’l’.lre
@l NPY receptor YIR |
Iy Leptin receptor ) Leptin 1
k or insulin receptor Melanocortin | produced by white adipose issue.

Conveys information to the
hypothalamus on the amount of
enargy stored in fat

Acfions: = Suppresses appefite

Third
ventricle

o Affects energy expenditure
» Regulates neuroendocrine
function and metabolism

-

Ghrelin

Produced by the stomach. Conveys information

to the hypothalomus.

Actions: = Stimulates appetite, enhonces use of
carbohydrates and reduces fot
utilization, increases gastric motility
ond acid secretion ond reduces
locomotor activity.

Peptide YY3-36

Produced in the intestine in response
to the presence of food. Conveys
information to the hypothalamus
Action: e Suppresses appetite

Adiponectin
Produced by odipose fissue,
Action: » Decreases insulin resistance

Resistin
Produced by adipose fissue.
y » Action: » In rodents, increases insulin
Insulin resistance?
Produced by the beta cells of the Islets of s Action in humans not
Langerhans of the pancreas. established

Actions: » Promotes fransport of glucose from

the circulafion into tissues

» Stimulates uptoke of glucose and
deposition of glycogen in the liver

* Decreases release of glucose by
the liver

» Decreases food intake and
increases energy expenditure
acting in the hypothalamus

RIS RS T SRS R P R

ek yRer 25 M (Adapted from Gale et al. 2004)
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_-- Resistin

m - -
Inflammation | 4~ _~
-

-

Adipogenesis &

N

Glucose homeostasis

Glucose

B R p res1st_1n 975 ‘e *%‘r@llg +—”‘;§5§‘Ei§ 4\:,5%;:-}4 T s @

LR A :§”"5P5 Bk an' ,-31;1 ;_;msuhn Eﬂ] ;r‘f > B (T

—% ruf'* (Adapted from Steppan et al 2004)
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Extrinsic Pathway Intrinsic Pathway Perforin/Granzyme

radiation, toxins, hypoxia, etc. Pathway
* Cytotoxic T cells
death ligand o *
death receptor-o_
’ i perforin
adaptors mitochondrial changes (MPT) / \

granzyme B granzyme A
disc formation apoptosome forms

caspase 8 activation caspase 9 activation caspase 10
\ i / activation

caspase 3 activation
(Execution Pathway) DNA cleavage
|

SET complex

endonuclease activation — degradation of chromosomal DNA
protease activation — degradation of nuclear and cytoskeletal proteins — cytoskeletal reorganization

cytomorphological changes:
chromatin and cytoplasmic condensation, nuclear fragmentation, etc.

formation of apoptotic bodies

B S
fwie B R - A AR RSB P RS a R R Y A e 1T

B S 0 B 1Y caspase 3 0 i = dmPg k=~ (Adapted from Elmore 2007) -
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-~ mPe R
*F BT * hiwf R 5 MES23.5 > d Dr. Wei-Dong Le(Baylor

College of Medicine, Texas, USA)#7#& i= - MES23.5 &_d |- & N18TG2

fw #z (neuroblastoma-glioma cell) & ~ & ¢ g4 5 = (mesencephalic

neurons)fe & @ Kk o B2 FAH g 2F S Apifi(de ¢ & tyrosine

hydroxylase > it 33 & = dopamine) > R L% Kk § taF3 PD hlw’z

# #L(Crawford et al. 1992) -

=~ EREE

® Resistin fp PeproTech(Rocky Hill » NJ) o

® Fetal bovine serum(FBS) - LipofectamineTM 2000(LF2000) -
Dulbecco’s modified Eagle’s medium(DMEM) - DMEM/F12 2%
OPTI-MEM pt p  Gibco BRL(Invitrogen Life Technologies °
Carlsbad » CA) -

® Goat anti-mouse §fr anti-rabbit horseradish peroxidase-conjugated
IgG - primary antibodies against Bax, Bcl-2, B-actin 2 PARP1/2 pi-
p Santa Cruz Biotechnology(Santa Cruz > CA) °

® Primary antibody against cleavage caspase-3 F&p Cell Signaling
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and Neuroscience(Danvers » MA) o

® Primary antibodies against HSP73 % HO-1 Pt p StressGen
Biotechnologies(Victoria » BC » Canada) °

® ZnppIX 2 KNK 437 pEp Calbiochem(San Diego > CA) °

® H v anEF A Sigma-Aldrich(St Louis » MO) ©

o8 PR
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A5 5% 11— 1 6-OHDA 1 PD § 2% % #£7] » L% resistin £.F £ F
ARG > TR T R O o
(=) Mm% 3 E A 472 % Resistin £ .7 & 7 # S F%E2 %%

A~ 2 k¥ 6-OHDA 4 » MES23.5 ‘mi2 k¥ > Frind 4 53 |4
Z_E* 5 T4 H v N endm e = a3 3N o 2R 18 b i 2R 1Y resistin

FedB s 4 ~ 6-OHDA H w5 5 % 8.3 F e % o

L3

(= ) ##1 Resistin # (5 i%E (T % 07 it 83
Bmie 55 KA B Y FEIL 0 resistin s K dm e (R EH ST %k
BLBRAT o ehi®¥ 23> ¢ fEdmie B 2 p 2 (wie R 39 o
N RERE
(-) w233 %
#-MES23.5 ‘m¥2 32 % > Sato X 1 Dulbecco’s Modified Eagle
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Medium: Nutrient Mixture F12 (DMEM/F12)*® - k pFi5 5 5% fetal

bovine serum (FBS) ¥ 100 U/ml penicillin %2 100 mg/ml

streptomycin » 3t 5% CO, 2 95% air > 8 & 7 37 Cenlm® e 2 % 3

PREAEIE2 X § e K RPF o & 2 Trypsin-EDTA a2 »

{#— 8 &Rl e k- b F B %1\ 12 & (subculture) -
(2) 0% B iE % A4

® MTT 4 47/

MTT - =r 3-[4,5,-dimethylthiazol-2-yl]-2,5-diphenyl-tetrazolium
bromide > 5 - A% ¢ * £ > ¥ IFF LR A b o - L AR
AP W ehyzafe 2 & fF (Succinate dehydrogenase)i i 0 € A1) = K
¢ REF ok chformazan % & > 3 & DMSO P & LA % ¢ Rk > @ =
e F)H S PLIAME D &P SR AL L B o AR A kiR
(spectrophotometer) & & 500 = 600 nm 2. & | H &k @ 2 & > 7 &
% Jn¥z 275 14 (Hansen et al. 1989)° F & 4o™ " #-tmie § ~ 96-well
plate * » &F Z%*7E 2 * Fr kB “resistin » 6-OHDA » HO-1 Fr ]
ZnPP IX 2 HSP #r+#]&] KNK 437 2 m e 24 -] FF{s » £ 12 PBS (PH
T4y o RisH B well 4 » 20 ul & & 5 0.5 mg/ml 5 MTT i3 7% >
R A AT ol RSB o R d A MTT 3%

45 F 4~ 200 Wl DMSO *t 5 i well # > 12 £ F Bh5 1 10 A 4 -

15



i# formazan %2 & % 3 f# o 2_ {4 % microplate * &% — B well 2
& i 12 microplate reader(Bio-Tek, Winooski, VT):# B~(;& & 550 nm) -
® SRB 4 7%

SRB(sulforhodamine B)&_ - #fi#: = ¢ Z & > ¥ £244L trichloroacetic
acid(TCA) Fl T A chim¥e chijged TR & > B AL F et g > R
8 h Ak kIR TR T H Rk E kR & dwmr e S 5 (Skehan et al.
1990) - ¢ Bk FAvT 1 M-dwre B 96-well plate P RFERATE LA

ek B ¢ resistin ° 6-OHDA » HO-1 #r+] 3] ZnPP IX % HSP Fr|#)
KNK 437 pJ2 fm?e 24 -] BE g 48 -] pFis o 4v » 10% 7 TCA 2 4C™
FE e - P RIS ERE AR R KkT Rk X o BT RASFB
well # 4 » 0.4%SRB>30 &~ 4 * 1%+ acetic acid £ 5 A &7 ‘m e
FL£en SRB> @ ¥ imiz 55 & 0 SRB B2 200 pl A 2 10 mM
Trizma base ;% 7% & 11> 28 12§ * microplate reader B T2 &L £ 5 515
nm T Rk g oo

® LDH 4 47/

Lactate dehydrogenase(LDH) &_i3 %" fn% B ¢ - fi% » § ¥
o ARIIBEE e TR IR FIMRERAR
¢ LDH ¥ 1% 5 i s Bt endpth 0 B A RGFEY w4

Moo k2 PIR e R3¢ G LDH R ¥ N & dmtE B o %ﬁd lactate
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% v = pyruvate B 27 % NAD':® i & NADH » @ LDH # i gt
4% ; ¥ ¥ diaphorase ¥ | * pt 74 = 7 NADH &k it tetrazolium
salt(INT):& /& = formazan > X {¢ A 490 nm I 520 nm ;& & & B H & 5k
E > P31~ 4 LDH =& (Wolterbeek et al. 2005) - ¢ % & * LDH
cytotoxicity assay kit(Promega » USA) » F %% # HpAeT L K lmre B~
96-well plate ¥ - ixF % ¥71F 17 Jr k& chresistin © 6-OHDA > HO-1
Fr#41# ZnPP IX 3 HSP $r+4]#] KNK 437 a2 m% 24 | pF e 48 | p&F
o e gdpe 4 a4 0 B 50 il ik g ¥ - 96-well plate
® oo ZR{8 4~ 50 ul 7 substrate mixture > a3 K ening i T g H (v 30

/> 48 {5 4v ~ stop solution > #: ¥ F1* microplate reader | H Ak £ 450
nm =k K E o
(=) DNA ¥ k% ¢ BB BR%

Hoechstdye & — fA§5d & XA M| ¥ 7 15 w2 WiE » e P &

% 7%= DNA > 3 DNA chigfp i 2 4§ F o) i ee g 0 7]
B s k)R] DNA hif 3 42 & (Ellwart et al. 1990) » § 5 # 4o
T #-iw P2 3§ vehicle o resistin 5 ng/ml & 6-OHDA 75 UM £ SR
2§ 4L 5 iF 5 ng/ml fresistin &JE 1 /] FFo #3184 » 6-OHDA 75 uM
ML 2 ) PE 3T K4 » R G 1 ug/ml 55 Hoechst 33258 4 # >

. ‘tf%_‘}_:‘l_ﬁ;’}f IOA\ﬁ’?f é‘rg‘ %%El%ﬁ’ﬁﬁib.ﬁ ]‘E‘m%lho

-
ok
g



(z) N ime RA T

o5 e R BE(flow cytometry) & _— A& BLP| jw e ARk BT
Ehoeh™ 2o -H - e T SR T A 2 R B LE R ST S
MBS AT TR 0 A AT e R o % T R el o
(vibration nozzle)#-7 3 P vk s H = ¥ 3 7 H - fwrz cfip o &
NP ETRE R AR BREFET R OKF RIT GETR hwme > F

A FRAB L hme o Bl N R A A ik R BT G
7 7 ;I 7

® PI &2 Annexin V-FITC #% & 45

$F %A * propidium iodide(PI) 2 Annexin V #-m?% & 4 ¢ -
Fl# N R %A %L F PLE Annexin V enim¥e o PI ¥ - féi %
DNA %2 RNA } e #| » A ¥ w2 iFime i > & § moe = (%=
B )P e A 3w B PLAT 8 ~ fm¥e o Annexin V H_— fé it
22 54" (phospholipid) % & v B > ¥y Si9%fk (phosphatidylserine >
PS) T8 — AR > e N RS 0 Almie k= AP pEE
hipl® > ¥ 1A% Annexin V 2 £ 0 % Annexin V £ F k4| (4 -
fluorescein isothiocyanate > FITC)f £ PS % & > R+ f1 * /i3t w2 ik
AN °?5§ﬁ‘%£r’f DB %3 37C 0 5% CO2 iEiE T 24

(| BE > #X 18 %5 4B vehicle o resistin 5 ng/ml & 6-OHDA 75 uM &2 >
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2§k = 1F 2 ng/ml 5 ng/ml & 10 ng/ml £ resistin ZJZ 1 /] FF > 2R {4
£ 4~ 6-OHDA 75 UM 33 S 24 /] pF o 2% 4 » R % 0.025 ue
/ml 7 FITC-Annexin V » #-p m%e 2 AR G0E £ %> 28 T kL ¥ 2¢
10 4 4815 % PBS i i 11 g 8w 54 ~ 10 ug BB 5 Lug/ml
PL> £ 1% il A7 H %% o
(I) FHFitrigri

=14 % it 4~ (reactive oxygen species > ROS)H_¥ it R FHie* che fF
Ao BA X EFA F L FLuE R KR G H G
2',7'-dichlorfluorescein-diacetate(DCFH-DA) » & £ % 3 % % » 4.7 i
o2 W {8 AR g B (esterase) 2 ¢ fig 1t (deacetylated) =
2'7'-dichlorfluorescein(DCFH) » A {8 A5 5 it i 5 2 § k4
DCF- g 2% # Fh4e T L mie 1 vehicle s resistin S ng/ml £ 6-OHDA 75
UM s JE > 2§ L 3B 5 ng/ml Hresistin BJE 1 o PF o 2R (S E e »

6-OHDA 75 UM 45 AT 24 | f& > 2. {587 3 %% 2 12 % p s

A

S o 4e 10 pM S DCFH-DA » 32 238 ™ 3 3 30 2 48> 24
SR 20 BYCKKEMETRE  BFN NS e RTE LT B ER

TDCF AR » TR AFEF LHFLRE
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() RRWET =447

o A wie p o £ W1 Ry ety LiEARY o R A
A e MR PR E T RANPN T L2 L RERMET
(mitochondrial membrane potential » A¥m) » T 12 b 2 ip RiE 77 3 @
f4a o A4 ATP #'w?2 # * - Rhodamine 123(Rh123): — .75 a0
FRBBRF &5 § BN BT AN FF 05 w7 SUH N
Lo 4R MR NCT % L ATR T 8 ¥ Sk B e K L% (Johnson et
al. 1980) - ?%ﬁ,%ar’f #2148 vehicle o resistin 5 ng/ml £
6-OHDA 75 UM E22 » 2§ L 51§ 5 ng/ml fresistin &2 1 -] pF > 2%
{5 & 4~ 6-OHDA 75 UM ¥4 &2 24 | pF > 4o x 500 ul B & 5 1

pg/ml cHRh123 5 BB T 5% 10 A 4> A5 420 2§ LB AT

AN

é ’E‘az—:'l”

BER - ZFFY A e kR TE 7 FiE T g Rh123
[FafP =N A ik L R R L
(=) &> &8

g > & BEiZ (Western blot) & — A& L% & W R4 T d-v Fhh 47
o AR B AT AN oI ¥FRAAELS Y RTR
BREIR FHLIRE P FRZPZIFINABEL > ¢ LR P e

F0 B 0 ¥-9 T A (SDS-PAGE) - # 3 (Transfer) » # “«(Blocking) -

PR R 2 8k (LRI % o F %R F 5 D H-MES23.5 e i R 2x10° cells

20



/well F84E 3¢ six-well & x ¢ > FH 24 ] i > 4 » 6-OHDA (75
uM) » % F k& fhresistin (2 ng/ml > 5 ng/ml & 10 ng/ml) » & k£ 536
resistin 7 &JZ & 4 » 6-OHDA > S5 7 b PFR (S Jc B fmPe > B {8 e
7% 247 (cell lysate) » ¢t /% f2» 7 39 & ° 1* 10 % SDS-PAGE gel
TAA BT 30 ug F-9 B etk & 2R 18 &7 3| polyvinylidene difluoride
(PVDF)#*-(Millipore, Bedford, MA) - # % # PVDF %>t 3 8 T 2 5%
5. %5 4 45 12 7 blocking » 1 ] P& {82~ 1) PVDF # > 12 0.05 % Tween 20
% 1X PBS (PBST) i {rik iFi% 10 A 454 3 =0 0 2 {5 4v » - mdrdll
W4 CTHLE LR B8 PBST jrik PVDF 5 248 % 3 = >
£ 4v > = % Fhl(goat anti-rabbit or anti-mouse peroxidase-conjugated
secondary antibody (1:1000)) > ** B T #F &7 1 ] pF > &isB
PVDF %> 12 PBST ‘}':’F;i%t IS 4853 Kb (s8R = #-PVDF
%% ;¢ >t enhanced chemiluminescence :#&| ¥ » B i& {7/ 5 & b Sk kg

5+ immnoreactive band =3¢ B o

¥

rE 3 .
& it

I

P EF U THELERE L (mean = S.E)% 7 > @ * Unpaired
Student’s t-test k:-z F e B @R E2 L8 - *4& 5 p<0.05> %57

s3t B3 B ¥ 4 B (significant difference) °
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Y 3

- & PR UL e &"L"LA\’H

Jis

3 =7

i

-~ 6-OHDA 2 2 m% 7= % FE2%TH%

6-OHDA #** dopaminergic # S fm @ 3 5 ¢ 7wl 4 %2 > &
R EP E* W PD e % 3 AP o A ¥ % LFEi 6-OHDA &7
&4 M #% MES23.5 v i # Ik B 116-OHDA EJ2 24 /) B > #X
(6359 MTT A~ 47 » SRB A {552 LDH A 17 kLB 2 e 5%
Fo BEFRAr 660HDA 218 » Hlwe 385 bz 72 L%
TR RIS iAo ¥ TR nig R 2 6-OHDA sk B A It o 4
Bl 6-1 #7577 o

FTORG R R oL ensg it o AP 4 X R AcaL

i

\\

B e 5% vehicle & 6-OHDA 75 uM Hiad® #1733 = 025 |+ b

2% B % Aol 6-2 7o 0 /5 iE 6-OHDA 22 18 > A 5 mie & IR

ki

Biageng v o @ 2 dwie i i8R (neurite) BT = 2 4 0 EF
6-OHDA #1>* MES23.5 ‘m¥® i 4 o
= ~ Resistin ¥ &5 6-OHDA #7351 4= ehim?e 575 5 T %%

57 BL% resistin £.F £ F FHwE > g0 6-OHDA 514 chim ¥
FEXF T T > AP L Rmie T EJP A ek B ehresistin RS R

‘e » 6-OHDA 75 UM > % 4o 6-3 “7 > J5d MTT 4 17i% > SRB
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/4772 2 LDH A 4772 ¥ 3 4% X i resistin % e enlm e H 1575 5
A % resistin W EJZ im0 ¥ B EJEAR S Sng/mle % 4p i A
B ks ¥ OUBLERT] > dm e X 4B resistin w2 (S £ 4 » 6-OHDA
g F 0 H neurites jf % 0 B > fwtE AR R PR o]
6-2 # 57 o

= ~ Resistin ¥ 5 6-OHDA #7318 ehim?e A= B %

A 2% F resistin AEF ¥ RFE e o R0 6-OHDA #7314 chim e &
Mis > T HIFEFEF LB o 5 AL BEE 6-OHDA 5142w
= A e fEA55% » AP 4] Hoechst 2 ¢ /% e LA ME T BEZL
¢ F e o Bk 4B 7-1 47T o M2 (56 6-OHDA EJ2 (s > % ¢
RIEZR R mre i B Sk o 54 apoptosis eRh LS V4o BT
KA i3S e RIE T PI 2 Annexin V L 247 0 B & AoR
7-2 B o #edme A F R A 2w B %L Q1 X £ necrosis eim e s
Q3 & 1§ eniw?2 Q2 2 Q4 & %[t & late 2 early apoptosis £ %%

A i 6-OHDA &J2 {8 » lm¥e ek & i+ late apoptosis (Q254.5%) ;
fe § w2 4% L (T8 resistin AL E 4c » 6-OHDA » 7 123 3w ¥
L F A A T F % o @ ¥ oresistin A £ €5 ng/ml pBF AP A(Q3 >
82.1%) o d 1} &% ¥ fi#m o resistin ¥ 4| 6-OHDA #1314z eh

apoptosis JiL % o
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= - Resistin ¥ % 1% 6-OHDA #5142 chig 4§ 1 3 4 & § 5 4

B F Y 4l 4o E_apoptosis (- B 0 4% DCFH-DA
ArE R g 14 Bt » 6-OHDA E_F 5 4v > g% 4r
B 8 #7 » 4c » 6-OHDA § 3 4c &% kA ™ DCF g > @ 1
resistin 1 e JZ 15 £ 4r » 6-OHDA > 3 4e e g € P AR 5 > ik 58 dmve
RAPTEMHEEE T F RS L 5 ng/ml Goresistin #ig = endrd] s
Mg PP Aotk BdF o d 0 F B 5T 4EH o resistin £ G 0
6-OHDA 751 42 g § 1t 4o B 40 cimic e o
I ~ Resistin ¥ 4 6-OHDA #7351 42 e R T =T *%

R T a0 2 & apoptosis (- B A * Rh123
Ak o R KB ACE T B Rh123 4 A w5 B 0 B % 4cB] 9
i e hde » 6-OHDA 158 k2 & AR > & £d4ok &%
P2 5 1 resistin w AT 4e ~ 6-OHDA » ¥ Sk & B R 33 cnfe B PP BR 'R
Motz kAR 8 L ¥ f 0 S ng/ml fresistin 2k o dF o
d 1 b g% T e o resistin £ 3 R0 6-OHDA #1731 A2 i S AE R
R RUIE TS R
+ ~ Resistin & m% &~ Fv Ferbf %

T — 5 AP 2 Western blot 4 47 7% K L% resistin & £ f8 m e k=

v b %o L e P 4o 2 6-OHDA i % 4B 10 #7571 »6-OHDA
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RS Fme = e B Bel2 end B o e g B4 Wmee = ke
v B Bax » cleaved PARP-1 % cleaved caspase 3 (74 g » #-lmz L
1538 resistin w2 18 £ 55 6-OHDA > B Bel-2 /& > 4v Bax » cleaved
PARP-1 % cleaved caspase 3 #{4verfe & & € i< o d U F &V i
#etr ~ 6-OHDA & > ¢ § Wi iwme k= L g 4 > (e B K-lmoe
L %5 iF resistin W dZ R 4v » 6-OHDA » pF 838 P2 k= IR % € R
I
= ~ Resistin & 0% 3 v F ol ik

d 10 b g% T e resistin £ 3 7] 6-OHDA #7351 42 ek oz % =
HE* > RF BT - BIF (B B2 dvihimte i 9 AT G
B o HSP70 2 HO-1 % ¢ foénf 4d S0 3k (7% ehded o F LA P 4
BLEZfmPe 4v » resistin f8 0 3Tt A fdG-w 2 Bel-2 2 IRE SRE
4o 11-1 #7571 > fte » 3 &£ coresistin 24 ) FF{S 0 2 = A 0
A ILE W A o B 11-2 PIEJELE T &4 > 5 ng/ml resistin S
EERFRF PR P 2Ry FohdE s EHH 4 o HFAPAH
HSP70 2 HO-1 |8 kM 2 & f8 3y H e B 44 > & % hof]
12-1-12-2 2 12-3 #75 » #-HO-1 F#7+#|#| zinc protoporphyrin IX (ZnPP
IX)2 HSP #r4| % KNK 437 ¢ » fm¥ 5 » & 12 MTT A 5% » SRB A

$7:2 2 LDH 4 7/ L% % 13 7% % » 7 103 IR resistin #74] 6-OHDA
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“ralAsenimie & Mang 4§ TE L o

¥ 8 fBHENRTLSIT
*F B s - invitro 3 > J1* @ & 6-OHDA PD #:3] © 7 %
resistin £ % & Jﬁ #? éifﬁ-;irf’”’?? s T A iE R T H T

dopaminergic ‘m? » € § — RO o
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>

% cell viability
» @ @ 2
8 3 = 3

N
15

o)

MTT

% cell viability
» @ o >
3 3 3 3

N
o

I

0

10 30 50 75100 (uM)

& 6-1

6-OHDA

6-OHDA 35142 m¥%z 5+ = %

SRB c. LDH
—— _ N
T o 4r
I
33
b
o
T 2T
8
i
0
0 10 30 50 75 100(uM) 030 75 100(uM)
6-OHDA 6-OHDA
GRE L epL iR o mre A GBIk A oD

6-OHDA 2 24 - pF > K541 % MTT & 47:2 (A) » SRB 4 17/% (B)

32 LDH A 472 (C)k & $7m % 73 /5 F - 2% % 12 means + SEM % 71 »

n=4 -

27



control resistin

MES23.5 ‘m ¥z (3 i resistin 2 6-OHDA EJZ {é # phase-contrast & #ic4t
TRELEI|hg Y o fm¥e 173§ vehicle > resistin 5 ng/ml > 6-OHDA 75 uM
HEJE 0 & LS8 5 ng/ml 0 resistin AJE 1 ] PF o AR{SE de r

6-OHDA 75 UM %35 iJ2 24 /| P& - Scale bar: 50 wm °
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A B C
MTT SRB LDH
100 — 100 — 3.5 *
> # > # # - 30 ]
£ 80 # £ 80 |—'—| o >
o « I_-_| rm— 3 « [ I—'_l "E 25
8 0 ) S 2
> ke 5 '
8 40 8 40 E 1.5
°\° 20 o\o 20 8 10
0.5 ’_‘
"Gontrol 0 25 10  control 0 2 5 10  eoll 11—
resistin(ng/ml) resistin(ng/ml) % 0O %o
6-OHDA Sh CE T %)
- 6-OHDA S, @%7

® 6-3

Resistin j& *° 6-OHDA 314z erim?e 7= o 4oz £ i 4 e ¢0 resistin
DR RJIE 1 o] BE o ZR1S R 4e » 6-OHDA M- @ 24 ) p% > 2 {2 ) *
MTT # }7i% (A)> SRB 4 7% (B)% LDH 4 174 (C) & & 47 in " 173 i
F o %% 12 means + SEM % 57 » n=4 - ¥223=d e dp vt p<0.05 5 #u7

6-OHDA £ 4p 1+ p<0.05 -
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control resistin

resistin+6-OHDA

® 7-1

R KB T f1* Hoechst % ¢ BLET| chimbe ¢ L T o n'e (i

vehicle’ resistin 5 ng/ml ¢ 6-OHDA 75 UM &2 > & F_4 536 5 ng/ml

eresistin AJZ 1 /] B 2515 £ 4 ~ 6-OHDA 75 uM #3552 24 /| pFo

IR ETIS ER ST
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control resistin 6-OHDA

N
|4
L

= o ‘ e
. 2% 13.1% | .3 ... 8:9% + ]
o E E
'E c«e NE_' Q4
3 scf 5 - 2.3% b
£ 102 ' i 0 102 12:' nl ml . o7
_g 6-OHDA+resistin 2 ng/ml 6-OHDA+resistin 5 ng/ml 6- OHDA +resistin 10 ng/ml
a| = =3 .
e1.: + 1 1.6% 14.1%
& E-; E_§ U
o | = ; o
‘g Q4 ”sh: v Q4
3.1% % 2.1%
s IIIII‘2 L IIIIIIIa T III||||| T llllll‘ T ﬁ.é { I T IIIIIIIIa T IIIIIII| T IIIIlIl T
a7 0 10 10 10 10 102 1] 10 _IIJ_A ID 10
Annexin V

B 7-2

Annexin V % Pl &N e R BEA 4 45 o # MES23.5 ‘P k% *c fo
7 F % it T (4548 vehicle ’ resistin 5 ng/ml & 6-OHDA 75 uM &2 »
2§ 4 5 iF 2 ng/ml> 5 ng/ml ¢ 10 ng/ml £ resistin &J2 1 -] PF > 7R {4
£ 4t > 6-OHDA 75 UM #§ rd® 24 /| PF) > R {8 in sV dmve R A *

Annexin V 22 PI B4 ;% & 47 > L% apoptosis 2. % it - Q2 & * % late

apoptosis * Q4 F * % early apoptosis °
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A B
control resistin
7¢
*
. T
)
S5
5
o 4r #
3| :
L)
R
1 L
L0
e % 0 2 5 10(ng/ml)
6-OHDA+resisti % % resistin
- +resistin % % 5-OHDA

e

6-OHDA ¢ i+ MES23.5 ‘s theria b5 (V44 & £ » 7 #-t0% %
FeJ2 resistin € Frd] st % o (A) %8 154 vehicle o resistin 5 ng/ml £
6-OHDA 75 UM =2 » 24§ & 5:iF 5 ng/ml 7 resistin &2 1 | p&F »
RisE 4v » 6-OHDA 75 UM #0224 /| PF o % § (V5 4 = F e
%14 A 0 DCFH-DA 4 ¢ 5 2818 & 20 % 3§ 6 B st ™ BUp| -
(B in N e h AR A iEE TS g (L34 & F o2 % 1 means
+ SEM £ 7% > n=4 o ¥*& |4t p<0.05 5 #£ resistin e 4pit p<

0.05 -



control resistin

-3
=3

% of control
»H
o

f M1 —— #
T %
: T
% et

& % 0 2 5 10(ng/ml)
6-OHDA 6-OHDA+resisti % 6 resistin__
b resistin o ’9 6-OHDA

& 9
6-OHDA g 8 MES23.5 ‘mP2 ke SRR i+ > M Blmre L 7
resistin 1 e JZ € Fr| 2t % o (A) snPz (L1 vehicle > resistin 5 ng/ml

2 6-OHDA 75 UM /2 > & & & § 3 5 ng/ml < resistin &2 1 | B >

#Ris £ 4c » 6-OHDA 75 uM 45 ) PE o AR T e

H -t 20 Rh123 %4 > 7818 520 & F R B pede ™ BLip) - (B) i 3¢

R RTE A RIERT gk MR o % 2 means + SEM %

it 0 n=4 o ¥ g Apt p<0.05 ; #£2 resistin £4p ¢ p<0.05 ©
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resistin - = 2 5 10 (ng/ml)
6-OHDA - + + + +

Bel-2 | = = o |

B-actin|-———-|

resistin = 2 5 10 (ng/ml)
6-OHDA = + + + +

Bax|--—-—-" |

B-actin| e e e w— - |

C resistin - - 2 5 10(ng/ml)
6-OHDA - + + + +
— e i B A

PARP-1/2

B-actin | e - c— - -

I:)resistin - = 2 5 10 (ng/ml)
6-OHDA - + + +  +

caspase-3 PR ——
cleavage L s

B-aCtin | M- — - ——

B 10

2 Western blot 4 +7 6-OHDA £ resistin ¥ apoptosis p b 39 & %
B PR o 4e » 6-OHDA (75uM) ¢ %> Bel-2 23 E > & 8¢ 3
4v Bax » cleaved PARP-1 % cleaved caspase 3 (h& o #-‘w?% 4 {7 §iF
% Ik B ¢h resistin AJZ (2 ng/ml > 5 ng/ml & 10 ng/ml) £ 4c »

6-OHDA § #rfligst 8 1 (n=3) -
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A

resistin
0 2 5 10 (ng/ml)

Hsp73

B-actin | === e e

B resistin
0 2 5 10 (ng/ml)

B-actin | s sn e e

C resistin
0 2 5§ 10 (ng/ml)
Bcl-2 ————

B-actin | s e s s

B 11-1
2 Western blot 4 47 7 e Jk & chresistin ¥>° = 4w v (3 v F 4 IR
£ hP 8o 8- MES23.5 w7 th51E # e ik B ¢ resistin AJE 24 /| pF

2% %I Hsp 73 » HO-1 2 Bcl-2 et Eﬁufé_‘}‘;'iigf e (n=3) -
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resistin
0 4 8 16 24 (h)
Hsp73 e

B—actin e —— e e

B resistin
0 4 8 16 24 (h)
HO-1 (== «== i -

B-actin | e e c— o o

C resistin
0O 4 8 16 24 (h)
Bcl-2 —— — — —

B-actin| - S T —

B 11-2
1 Western blot 4 45 resistin .38 7 fo PF [ {5 $130 = fd bw e 3E o B
Z B R o - MES23.5 w2 R 516 5 ng/ml < resistin &JL 7 e

PFRF > 2% % Hsp 73 » HO-1 2 Bcl-2 14 IFL'E_TJK&%' ‘v (n=3) °
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>
W

MTT MTT
100} — 100

P # 3 _-r#_

a 80 — 3 80 |

= = * #

g 60 * # g 60 |

; 40 : a0}

= =

© 20 8 20

(1]
control 01 0.3 (uM) ® ontrol 25 50 (uM)
ZnPP IX KNK 437
resistin resistin

6-OHDA 6-OHDA

B 12-1

o MTT 4 47:% & 7 resistin % d heat shock protein =7 I ¢4
6-OHDA #73l4=caimbe 7+ = % o #-'m 5iF » kB 0 ZnPP IX
(0.1 & 0.3 mM) £ KNK 437(25 & 50 uM)AJ® 30 A 48 0 3% 4c ~
resistin 5 ng/ml d2 1 -] FF > 2818 £ 4 » 6-OHDA #4 joJd2 24 /| P% >
E 0 MTT A2 B w355 o *2p-dlafpt p<0.05; #

6-OHDA .4p+t p<0.05 o

37



>
w

SRB

SRB
100 — 100 —
X i S 2
E 80 —= ‘? 80} . 4
g 60 * # % 60 |
; 40 E 40 |
b ©
© 20 © 20 b
" “control 01 03 (uM) * control 25 50 (uM)
ZnPP IX KNK 437
resistin resistin
6-OHDA 6-OHDA
B 12-2

™ SRB 4 #7;% &~ 47 resistin id heat shock protein =% I Fr)
6-OHDA #73ldzenim?e &= % o #-‘m™ TiH* F k& 70 ZnPP IX
(0.1 & 0.3 mM) 2 KNK 437 (25 £ 50 uM)/ad® 30 » 45 > 3 % 4c »
resistin 5 ng/ml EJ2 1 -] FF > 2R {8 £ 4 » 6-OHDA %4 /&d2 24 /| p% >

£ 2 SRB A{i Lrim®e 5 in g o 2fyrdlidn it p<0.05 ; #

6-OHDA £4p 1+ p<0.05 °

38



A LDH B LDH
100 ™ " 1000 — #
_ T — ]
O 80 e
[ E sof
€ 8
s 60 " O 60
L S -
O 4 o 40
2 X
20 20
0 0
0.1_03(M) 25 50(uM)
ZnPP IX KNK 437
- Or:;II-S\tIn resistin
- 6-OHDA
B 12-3

™ LDH 4 #7i% & 7 resistin & d heat shock protein =% J @ Fr
6-OHDA *73ldzchim?z 7+ = % o #iwiz i 4 kB 0 ZnPP IX
(0.1 & 0.3 mM) & KNK 437 (25 2 50 uM)/ad® 30 » 45 > 3 % 4c »
resistin 5 ng/ml E3Z 1 -] FF > 28 {6 £ 4 » 6-OHDA % /g2 24 /| p% >

£ 72 LDH » 4772 L% w2 3% 5 o #22 6-OHDA #4p 't p<0.05 -

39



it

1
=
s

-8 BEHEE

A ffchac £ T fm(energy balance)d £ 37 5 A R 2 kv Feh %
g5 3 B §_ 83 £F (orexigenic > 4v : ghrelin) > F & H_Fr G £
(anorexigenic » % : insulin > leptin) » iz % peptides SLfL 5 ingestive
peptides(Pan et al. 2006) o 4cw #rit > leptin 2 adiponectin /3% 5 %5 g
FoRARITPRERE TG M oo 2 B8 7 8 IR leptin &2
adiponectin » £ 3 A LT o 3 At AP S ena 4F resistin s pow

Rl m7 MEAN SEE T v RAFED -

- ~ Ingestive peptides £2 7g %% §c# ! F iR T* 2 glc—'}*}éﬁ
Leptin & # zEF it 4] F BLlwie chm% k- > &}
lymphocytes(Howard et al. 1999) » pancreatic B-cells(Shimabukuro et al.
1998) %2 hepatic stellate cells(Saxena et al. 2004) % > @ % cancer cell lines
R %Y 4 A leptin ¥R U w2 (Russo et al. 2004) s A i w ke
(Guo et al. 2008)s7F = » @ H ¢ @7 gz 4 @ 9 B T (signaling

pathway) # 3= JAK-STAT - PI3K/Akt 2 MAPK/ERK % -
Adiponectin §_¥ - a4 ZEF LA FIRE T Py hEE 0 B in
vitro €73 % ¥ > #-adiponectin 4r » primary hippocampal neuron > #

#-2& neuron % kainic acid(— f& glutamate 79472 47 )#751 A= inkm e /%

40



= JL % (Qiuetal 2011) > @ adiponectin » ¥ 17 i%3E SH-SYSY ‘w% $k
%3 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine(MPTP) &
1-methyl-4-phenylpyridinium ion(MPP+)#731 42 chim iz 7+ = > H
¥ iv ¥ AMPK &% i 3 B (Jung et al. 2006) -
Ghrelin ¥ 38— fE X f § Menbdh 55> d - L A Brefpml
& 3 & d 3 A(fundus)iht g dmie 4 0 B Tl & A5 ehiT ¥ o
ghrelin % #8 (receptor) =3 g T AR P A a2 £ gk chimre > fLL 2
+ jFcZ & % 48 (Growth hormone secretagogue receptor > GHS-R) >
ghrelin # H & £ 15 ¢ {ljpiE S R4 L > L b L B 3 W 4 P B RT T3
iE* o A2F 5577 PDo P b 2 fEopedR 2 ¢ o ghrelin %’M}t;’é‘_? B
F A G WE eni® * (Andrews 2011) -
= ~ Resistin & m?2 A= % %314
d A#h 2 P B S AP E R resistin 13 6-OHDA 5 PD 9 2%
FHCA G A EREEY o PD - a4 QiR 0 B A & iy
T 5 2R eh dopaminergic A S A BHE AR 0 L BB I ehik s ¥
PR AR - 3R s § 14 B4 (oxidative stress) % ?ﬁifsﬁl%ﬁ:},% B
(mitochondrial dysfunction) ®_¥ it 574% #& (Lin et al. 2009) - MES23.5 ‘m
¢ th % 3 dopaminergic ‘m® chf¥ 4 > {|* 6-OHDA £ dopamine 5 1

54 0 0 # 6-OHDA 4c » pt ‘m P2 3k {8 » 6-OHDA g;ﬂi‘m ¥
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dopamine transporter = fT > B 4e B2 F (V44 00 B BURR MET S
@ Edss 3 A s = o de% % 4e ~ resistin B % & 4 ~ 6-OHDA
e N BRI CR R SR

d fm% 35 % A 4972 (MTT » SRB 2 LDH A 452 )& o 7 (7 4o

6-OHDA 753 ¥ > MES23.5 'm¥ 7 & &

3
=1
™
S
s}
K3
b
=
2

-

BBV FIRA S % dineurites ST % 2 A ARa e drk LG
resistin # e JZ E 4 » 6-OHDA » B ¥ 2 Bz I % chfe R 7 B £ >
Flpt ¥ P resistin FEF A Slwie sk o £d Pl Annexin
V-FITC %48 m¥e k& 477 v > 6-OHDA ¢ i ‘e & * 4w w¥e
A= gU(Q2 2 Q4) 0 P d AFH&T 4o 6-OHDA € 5142815 1t
PHRAYZ G SAPRWLI (D PRET Rt dEmn K)o a s
MR gFame k= a At o g4t 6-OHDA ¢ 5> Fohm e % =
=0 B Bcl-2 2 Hi4v i@ w7 k= Fd B Bax A RE 0 @ ¢ cleaved
PARP-1 % cleaved caspase-3 1% IFLfé‘_?;VS € H e o BRI G e TH
e k= hg 2 otk 6-OHDA dlAzeafd (Slmie 5 = g ¥ A i
ZhmPe k= o 4ok L MES23.5 m¥e i resistin v ad? i
6-OHDA > R 12} fm%2 k= cnIL % % §4kdr4] > P BB ER S 5

ng/ml o d 12} &% ¥ 355 o resistin & § #r] 6-OHDA 315 em¥e /%
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= ~ Resistin £ 'z 3k -0 ot

% P resistin § # e Bel-2 > HSP73(HSP70)2 HO-1(HSP32)
% ILE o Bel-2 - fafilmre k- hjee B H A R0 L oprdlin
e B R FeniEr > @ i Bl e ik o Bk 39 (heat
shock proteins » HSPs) & — f&/& # }£3-v B > o Ah3F 5 o B4 973l
Fode IR A FURELY 0§ B4 (Morimoto et al. 1992)% & 5 &
PR BED GRS IR E ik 3 g7 & (Plumier et al. 1997,
Trostet al. 1998) » & & 5 ] imfe /¥ = chi®* (Li et al. 2000) o

e k= G - BIKEE ARG :T‘A{T)Lfém’?é' = 1 Bel-2 RIE F-
v B (4o @ Bax) B AR P R 3b 0 i = i i P (mitochondrial outer
membrane permeability * MOMP)3g 4v » i& 17 SEY p 1l lm b2 5~ F]
=+ (4 @ cytochrome ¢)i% d! 1 4> 41 %8 *+ o Bel-2 R Fim?z k= Bcl-2
FE N & »;‘g d Frd] BAmre = Feu W eniTd kiR s o en
M R Pl k- R A o

I )’%#’t JVHSP73 Fr|sm¥e k= cni®* 7 & = = i £ % (Lanneau
etal. 2007) » & L A= 548 % & s (pre-mitochondrial level) » HSP73 #

%

4
3

£ % c-Jun N-terminal kinase(JNK)_} » Fr#4|H (€% > 2@ [p b

caspase-3 % 1t Ak A EE A % (mitochondrial level) » HSP73 # 114 v

#] Bax translocation I #> 43 %8 ¢} %= > [# 1k cytochrome ¢ p #3058 8 %
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Bk S Aok A i & s (post-mitochondrial level) » HSP73 ¥ & % &2
Apaf-1 2% & > 51t H 22 procaspase 9 75 = apoptosome °

HO-1> 745 HSP32» & ¥ ¢ - f2 § wmre R (¥ % chjged H >
¥ #-heme ##& % = biliverdin > carbon monoxide(CO)% iron ° #¥ i ‘m
¥ % F #&° k& chantioxidants » 4 glutathione(GSH) » @ biliverdin %
T 0% #FA 4 bilirubin £ § antioxidant e i 0 Fe B F L RA T F
iy it e * (Nimura et al. 1996) o d ** ¢k e e CO & 5 #5 1
HO-1 shim®e (% (5% > & p 3% HO-1 {;ggi CO @ i = ‘wre %
% er» % (Brouard et al. 2000) o fm#s &= ¥ i d 2F § B fwmie F 40T
+ #1344 » 12 tumor necrosis factor(TNF) 5 ] » # 22 TNF receptor %
£t € 2= complex I > HO-1 ¥ £ 2 /% i* nuclear factor kappa
B(NF-kB) » it » tm# t1is 22 DNA 24 5 L1 fiimee 3= chik 7
(Brouard et al. 2002) - ¥ — * & > TNF £ TNF receptor 4 & 15 ¢ 2) =
¥ — protein complex f = complex II> # £ Fas-associated death domain
% caspase 8 j¢ & {5 € & 1t caspase 8 i&Em 31 w2 k= hF 0 A
Complex II » ¢ 5d INK @ 4% 5% it caspase 8 - HO-1 ¢ &1 p38

mitogen-activated protein kinase(MAPK) . & - X { d

5

phosphatidylinositol-3-kinase (PI3K/Akt)# /3 m % i Bel-xL 4= Bel-2 »

F P Fimre &= g% (Katori et al. 2002) o

44



4o% 4e » ZnPPIX 2 KNK 437(%4 % #_HO-1 2 HSP edrd] ) »
P g £ resistin #7 & Tepd SR (T F A dm e 035 K A 50 ke T
REITREF > d 27 das >0 HO-1 2 HSP73 5 resistin s $9 7
FIRtE LR TV

= -~ Resistin #¥ Zi%# (T % 07 5

FA MV antdhEE AP T U iE, resistin A KIRE (FF 07 5y
¥ 5 Resistin £33 4r HSP73 2 HO-1 eh& & > AR L@ HIn
3 VRAZ e - A TR SRR it o ¥ resistin

H4cHO-1 2 HSPIB et A A S P4 B FE L S R %ER o

CEE N R R

B Parkinson’s disease “1in f # 4 4 & §_ 2 3§ 7

.

(L-3,4-dihydroxyphenylalanine - levodopa) ° %ﬁ d B ¥ i i e Y BT
(blood-brain barrier » BBB) e |4 i& » ¢ {54l & % s RS S
dopamine » 4 “ PD 5 ¢ dopamine 7% &5 #Ra =5 ¥+ § H @l
e o ERRT ¢ A S Fipd o % B P L ERE N
RalAe TRMIL G I A R R E R ) N A o
W B R ELST A g IRA AR P chg] 1T (Jankovic 1999) o ¢

FERS G oo sk R = AR ( Kf )~ EIR G T g (DBS )

ik
In’g
7

-

frigppr (BiE) Ra e3> 2paHia ek o 2 R
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F 3 Fg B (Arenas 2010; Foltynie et al. 2010)c &7 S % % & ¥ b -
#8 PD 0¥ &cip g > % > HSP73 2 HO-1 & 5 p 2 e (5 i 39
B %‘gé resistin e R (T ¥ 5 £ d HSP73 2 HO-1 0%

FE L e KT H T PD T iRk

=8 F1

(1) Resistin cireceptor B #v B2 3 4845 3 » Flut d AR SR nk % &2
## 5 MES23.5 cell line #.F & ¥ & 3 resistin receptor > #7.2 £_F
resistin 5 d 27 H receptor 2 & @ A 2 A L RETH > 7N resistin F_
=4 7 o chpathway @ £ Pl S ek 3 R { i HF R
(2) *F B 5 — @w%¥keh in vitro study > W0 d P8 resistin ¥3°
dopaminergic #¢ (7 5 #F gk o (L AE P Gk £F - Ko B
FLE-Hehd PRI IAMT KA LT

(3) 2 ZnPPIX %2 KNK 437 %2 m HO-1 2 HSP73 & resistin ¢ 2

% % k¥ 4 1 HO-1 2 HSP73 e siRNA 5% 40 12 Er g o
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4o PD el i A ;I;;m, - R ﬁ%{ﬂ} AR s 274 S o=
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Z M Resistin 04! G iR iv% @193 5 ¢ 55 = 48 adipokines(+r
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