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2 A7 Aol frd HR AHRE Ao R A7 o] AT, 2532 U 3 Ax2A
2EY A (ER-stress) ol ¥h-go Aot @ wdd njXe JakS fHsted 540] Ao Ad5ES
1657 aA A o] 5 Wl FFHE ALl e Awe Sprague-Dawley Control (SD-Con/n=4)3 ¢,
High Fat Control(HF-Con/n=4)3 %, High Fat exercise(HF-Exe/n=4)2 & F&31 Egcd &
< 3HF 30%, F 53] & 857t 21m/m1n9] &2 AAEg. WA, A5 23322 WA HF-Con
A A frolstA 71 =34 EY e £55 AAS HE-Exed@ollA fo8 2Has Yesth, £33
rx

FA AE# 2o ¥2o] #oJdtE glucose-regulated proteln 78 (BiP/GRP78), activating trans-
cription factor 6 (ATF6), Pancreatic ER kinase(PERK) ¥ inositol-requiring 1a (IRE-1a)/X-box
binding protein 1 (XBP-1)2 HF-Con H%ol|A #2814 718 UEldal, HF-Exe H9olA folt
a7k vebgh, webA A7 2ES AW Aol 2 g v $15] x]z ﬂiglr Z2a. AL AA
A3, XA 2EH2E AaATed S840 93-S v Aoz AzEr

=

Foof : nAYYo|, EYEE &F, £2FA 2B vy A ke
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Le, 2010: Dekker et al., 2010: Mellor et al., 2010).
A¥AE A2 @ B3} (glycosylation) ©]

SFQ1-S L83k ofAlolRI 5] AL A FRIERHT] 1| 33l 43t (disufied bond) 59 3 S Saf @A &
UHE7h g Eeka, MY, 9, nEsh 4 (modification) oIVt A3 (folding) & ¥t A4
S AR Aoz YERITHOh et al., 2004: oy Y 2HES s Zda AZAZAY 75
Kanazawa et al., 2002). 53] H|%t o2 diAlAg FesiA T Ay S Weld 2 9 AxAVE
SEQ Bl 18, aXES Bk opg AR A g § e TH oY nlAds T do] AxA
ARSI kS fFels A3 9E AR LEA 9 2 FYHAY AW Edo] Tl =4 9 7
1 (Al-Daghri et al., 2002) o]&]g H]HE X F3}4] Fo] nAEH &¥A 2EH 27 gk (Mori, 2000:
o gaETFoZ WAE JlsAo] ZolAA HH Oyadomari et al, 2002: Kim et al., 2011).
ol&d A, Aetd ~Eg A AFA AE#H ~(endo- kA, olgf et AXA AEH 2 e jh-E vg
plasmic reticulum stress: ER-stress) 9t 945 ¥H$- 3] iz H*ﬁ(uxnfoldedl protein response(UPR))
(inflammation response)°] SIS Dt Tappy & olgty 3t AXA 75S Haslr] Y AT Fo

RAlAoR Hod U 94 ~EYs2RE AEE
=5 Fud 2014, 04. 07.
wn g%ﬁ - 9014 05 15, B33y 98] A8 2EY27F WAdHo AY A
A B4 2014, 06. 18. 3P 4" A EE AAB] el AZEAPE (apoptosis)
s WA AA  2ZL(chojy86@k kr). -
* o] %%%Xzom ac?xﬁjjrﬂwﬂnsgﬂasur aaeepe = m=dtH(Fribley et al., 2009).
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9l pancreatic endoplasmic reticulum kinase
(PERK), inositol-requiring la(IRE-1a), X-box
binding protein 1(XBP-1) 8|1 activating trans-
cription factor 6(ATF6)°] 2l wj7/jEc}.

T A HTY S =& AUEA T §
YA £ AQled FEA Y B o), 2573
2 B4 wiZA o), miAds id W o
glucose-regulated protein-78(BiP/GRP78)3% ATF
mRNA 238 %7} o]% XBP ¥ C/EBP homologus
protein(CHOP) © o8 A EAPE S 22X 7= &AF
A 2EH2E AWRA 7 E ZRAA Rt
AASt e (Hotamisligil, 2000; Hendershot,
2004: Gregor et al., 2009; Jiao et al., 2011:
Cnop et al., 2012), Ozcan(2004)2 ob/ob Tx=H
A} A7IE 1A Aol Aol AS-, A 2A T 7t
A Bip/Grp78, p-PERK, p-elF2a# #& UPR #d#
AFEC] S7ket Tt AAlst AT

»
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53] uAH 2o] & f704 gRle| o gk vwhe A
a3} volg 2 7 Ao G =E&F 1 FolHT
= ANERA 9 2423 7H) 2 dxz ) A
Aol F7tEo] ARA o R ded A, 189,
&AL FS 2 g Bk ol A AXA ~E
28 4o7]1 ofd| we} JFHk-go] FEE o] A ZAL
38 A1 (Borg et al., 2012)

THAQ A S viAl S22 il rd 5
BEE XY A Qled g e Eie B
gol glon olgg a3 AF L AAY HAE 5
AR Al 2858 A o5 vehde ez
Adgn th(Zierath, 2002; Ropelle et al.,

2006; Pauli et al., 2008; Irving et al., 2008:
Michishita et al., 2008).

A2 Hght 23A 2EY 20 @ Ate T}
St oy AASE Ze o] vnke ol 5 s
ol 2¥A| 2EY A v 9FS JHH R e
AT nEe AHoln 53] dgdTso] AALE =
< o] HRF 2N H2AH 7F 22 o AXA]
2EH 2o mX s G tigh AF2 AlgEo] 3l
ZAZ W AFA 2EY 20 3 A7E Y] BE
st wbA o] At A7 Bl o] 1657
oAl 2 fEH HFAE e A7 $5E 5
8 AFAdt SFI2 YA HelE AET 242

Yol AFA AEg Aukgo] Aot ATAD A7
o] GRP78,PERK, IRE-1a/XBP-1 ¥ ATF69] <l
2 E 9S FHshed 580

A58 2259 © Sprague-Dawley(SD) A5
o 3 HE AT A EE AFSES 2% 20427,
50% % 24 ¥x, 2% $7H09:00-21:00)

:00-09:00) & AHsHoR A%
5 AT AdEEE HwhE fa] 99
(F) 5L EE(Seoul, Korea)dllA Fmgk A5
AFE (The original high fat diets, Research Diets,
#D12492, 60 kcal% fat) & Jd ol F5FA19] Apo]
7F Yeh ] Al&ete 165 E<F 9ol Ao &3 +F
< A FEetTh A 2lo]9 Ao] 24L& o<}
ZOHE D). v f20 2d F Joe G vlayt
(Sprague-Dawley control: SD-con, n=4), ZA%
2lo] At (high fat diet control: HF-con, n=4), 2
A Ao] +&FF (high fat diet & exercise:
HF-exe, n=4)22 % 33dog FE&}

1. 60% IALALR Aol =

Ingredient gm kcal
Casein, 80 Mesh 200 800
L-Cystine 3 12

Corn Starch 0 0
Maltodextrin 10 125 500
Sucrose 68.8 2752
Cellulose, BW200 50 0
Soybean Oil 25 225
Lardx 245 2205
Mineral Mix S10026 10 0
DiCalcium Phosphate 13 0
Calcium Carbonate 55 0
Potassium Citrate, 1 H20 165 0
Vitamin Mix, V10001 10 40
Choline Bitartrate 2 0
FD & C Blue Dye #1 0.05 0
Total 773.85 4057




£ A2 (ML#204, METTLER TOLEDO
Co. Columbus OH, USA) & F 23], & 857+ =%
sttt WA= Z:%"—‘ 5 ( 2007)-4 WS o] &3t
o] 7440}03‘4 87 B =Y 558 & FYolE
T 3 12/‘]7}01 A T %% SR elA F ne] R
H ddS 34 A, 33 75 Inl 257322 0.3nge
;1}3}04 30% 2 T kg% 1
¢ AAAZ F F m 2 FH F 53]( °}7§ Al 301"?,
603, 904, 120%)°] 7t7t A S APsto] =
271 (Gluco-CardIl, Daichi Kagaku. Co., Kyoto,
Japan) & o839 @S SAsta F FFIA £
"S- A (area under the curve; AUC0-120, mg/dl
-1'min-1)2 NCSS 2007 Z2ZI13(NCSS, Utah,
USA) & B89
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HF-exed & 4vlg]& rodent EF = (DJ2-242,
Daejong Instrument Industry Co. Seoul, Korea)

N A ALEAL 3% 1024 15m/min $EZ
Z bt AAEIG T B &5 F 5%, 853t AAlEt

At AS 5582 8m/min, Y 5%2 11m/min, v}
A 2082 21m/min £E& AA 89 2 AT
AN E3 &5 Z2EFZL 039 5(2009)°] AAIg

5 T2 a9S Aasgr}
242 S
87t BN AdEeES 124 AAAR $

(Zoletle®., Virbac Labora
tories, Carros, France)¥ Xylazine(Rumpun, BAYER
AG, Germany)< €7 W] 0.3~0.4mg FY38 1}t
A Ty FE SHECAA TS 4E F A H i
Fstel 4 AR 80T 242 %7 (Bio-
Freezer, Forma Science, USA)d| BE#&s}t}

tiletamin/ zollazepam

Western blot

A28 A2 252

homogenization buffer<t
homogenizerg ©|-&3stdd #23} it) FEAAL 4T
ol 15,000rpm &2 30&7F A& & A=

Efzd mAE 9% 391

< Bradford e g & dlAdzs
AZ S Mini-Protein I dual-slab apparatus (Bio-
Rad Laboratories, Hercules, CA, USA)el| &H]€
stacking gel wellol] & Tl ko] 30ug0] HES &
FokaL 80VoltollA] 2417t H& AlFo] vigte]| &2 w7}
2l A719% s19tt. PVDF membrane(Amersham,
Arlington Heights, 1L, USA)3} Transfer buffer
(190mM glycine, 50mM Tris-Base, 0.05SDS
20% methanol)oll 24l 3M paperE A2 #Z o
+. Mini trans-blot module(Bio-Rad Laboratories,
Hercules, CA, USA)dl #A]8t3 60Volt= 247 &
ARsl Tl 1A17F B2 membranes 3% BSA €99
2 blockingr1Zl &< 13 dAQl rabbit polyclonal
elF2a(Cell Signaling Technology, Danvers, MA,
USA), goat polyclonal PERK, rabbit polyclonal
p~PERK, rabbit polyclonal IREla, rabbit polyclonal
ATF6, mouse monoclonal a-tubulin(Santa Cruz
Biotechnology, Santa Cruz, CA, USA), rabbit
polyclonal p-IREla, rabbit polyclonal GRP78
(Abcam, Cambridge, MA, USA)E 1 : 10005&E2
blocking(3% BSA)-&de] do] 12A12F F<t HES-A]
Atk thad TBS-T&d o2 1084 43 A& & 4
Attt 2 oy Z47te] 13 gAld g 23 3
(horseradish peroxidase(HRP)-conjugated goat

Aagasict. 7

anti-mouse, Santa Cruz Biotechnology, Santa
CA, USA: HRP-conjugated rabbit anti-
goat, goat anti-rabbit, Invitrogen, Carlsbad, CA,
USA)E blocking €902 1 : 500022 3|AAA
90% Tt BE01F 1 TBS-T 4902 1084 474
A e o, AE 92 Luminata Forte Western
HRP substrate &9 (Millipore Corporation, Billerica,
MA, USA)9l| membrane< ¥l 137 2alsle] dojzl
membranes o1 A B4 Al 4" (Molecular Imager
ChemiDoc XRS System, Bio-Rad)& ©]-8-3te] 270
g T Quantity One 1-D Analysis Software (Bio-
Rad Laboratories, Hercules, CA, USA)E &3 Tl
dgg A=

Cruz,

AtEA2| W

o] AolA Aol ARE FARN] 99 SPSS



A8 v A HQA Kruskal-Wallis t A
stlom e 2k e afolr) & AS F AFY
Kruskal-Wallis testE o]&3to] ALF AF3I T, o
W EAA FoFEEe a=.05% AF3A.

%th. ®A Initial Body Weight(IBW) (x*=7.565,
df=2, p=.023), Final Body Weight(FBW) (x*=
9.269, df=2, p=.01), Change in Body Weight
(CBW) (x2=8.405, df=2, p=.015) 2F BAZC
2 o8k Aol 7} 9l Aoz Vet wekA AR
=& A% 23} IBWE SD-Con (559.75+3.40) 3
thol] H]a) HF-Con (681.75£17.40) Ftto] A A o
Z FosA 71 Aoz YEhon (p=.02), HF-
Con {93} HF-Exe (675.00£12.29) Ae-e EA1A
02§93 zlol= gt FBWE SD-Con (573.50+
6.35) Aetel Hla) HF-Con (701.50£15.35) Heto]
FARCE oot F7he AoE Yehgon(p=
.021), HF-Con Hwel H]sl HF-Exe (673.37+
14.36) A& EAA R Fooi tad Aoz v
Eytth(p=.043). CBWE SD-Con(13.75%6.40) 3
Sl H]&] HF-Con (19.75+2.22) Aol Z7tate 74
F2 Aoy FAACR {3 Aol §igleH,
HF-Con Jetd] Ha) HF-Exe (-1.3342.08) He+&
AR fFogt atel7} Ak (p=.021).

783, df=2, p=.034), 30%(x*=9.846,
df=2, p=.007), 60%(x*=9.846, df=2, p=.007),
90%(x*=9.846, df=2, p=.007), 120%(x*=9.846,

-~ SD-Con -# HF-CON -« HF-Exe
3001
5
D 550
g 250 "
% kit
3 2001 ** -
[
8 *,
g 150 * -
)
B 1004 *
k)
m
50 T T T T T
0 30 60 20 120

Time (minutes)
a1, met 2t 223IA WNo| HiE)
* p{.05: compared between SD-con,
**p(.05: compared between HF-con.

df=2, p=.007) EF #ol7} A& A= YEH
wehA AREASS AAE A3 9PgA] SD-Con HE
(94.5%4.04mg/d0)el ®l8]l HF-Con HuH(124.25+
5.68mg/dl)& BAHCE frofsA S7het AR e}
Wi (p=.021), HF-Con F el v]3] HF-Exe 3
(110.50+14.15mg/db)& 7radt A o2 YepgA T &
ARoZ folg Aol gt 30%elE SD-Con Het
(146.25+9.06mg/d) ol ¥]3] HF-Con F©(198.75+
11.35mg/d0)& BAH SR foJstA 71t A= o}
et (p=.021), HF-Con Ftte] Hla] HF-Exe 3
©(169.00£9.01mg/d0) & FAFCZ FolsiA A
g Aoz Yehdthp=.021). 602 SD-Con A&t
(155.75+11.09mg/de) ol B]&l HF-Con F©H(233.75+
18.46mg/dt)& BAHCZ FostA F7het Aoz
Ueltom (p=.021), HF-Con F%o] Hl&] HF-
Exe H©(184.00+6.22ng/dl) & EAA o2 f2)317
23 Ao 2 Yehdth(p=.021). 90%l& SD-Con
HAeH(131.75+9.91mg/de) ol ¥]8] HF-Con H¥H(214.75
+28.88mg/dl)& FAACE frofaiA 71 Ao
vehyton (p=.021), HF-Con 3% H]8] HF-Exe
Ae(157.25+7.9Tng/d) & SAH 2§28t
& Aoz Vehdthp=.021). iAo R 1208 &
SD-Con F¥(112.00+9.20mg/d¢)<] H]sl HF-Con
Ae(181.75£15.69mg/d0) & EAH 2 FolaHA F
7bek Ao YEstom (p=.001), HF-Con F &t
e HF-Exe 3©H(146.25+9.36mg/d0) & BAH 2 0. &
FoetA A Aoz Uehstthp=.021).



£ ZFIA HIE HEFO| R|0| ATF6 THHEA BHS{o| Hig|
DAY Ao 2 H|thE f=3 SHE e R §Ft DA Ao 2 H|HHS f 3 SFHE o R 857t
Efed 5o A 1 F FFIA v WH(AUC) Efcd $%5o] A 7F ATF6 whuld 23 W3l
o Aol 2 BAF Ane (27 99 2k e Ml B A& 9IS A A (2 D3 L JE
AR o2 folgt Aol (x*=9.846, df=2, p=.021)7} EAR R Goat o] (x2=9.605, df=2, p=.008)
] 23]

e AR vehd AR A5 23 HF-Cond Tl 7F e Alw yeh Al A5E 23 HR-Cond®
H3 SD-con o] TAH LR fFostA F7tet Ao o Hl3g] SD-con o] BAHCRE FolatA FS7tet
2 Yelyton (p=.021), HF-con F%el B3] HF- Aoz Yeytom(p=.014), HF-con F&el] H]3l
Exe JTE SAACR frofai At 202 ey HF-Exe T BAACRE fofsid Had o=z

THp=.021). e TH(p=.043).

400009 =021 . SD-Con HF-Con HF-Exe g

—_ T 1 € 250
[}
€ s0000{ P02, p=021 AT 00z S
(=] N
N < 150
T 200004 - - o
z a-Tubulin - 55kDa &
> 50
£ 10000 E 0
Q i $hCon HRCon  HrBre
<
02l 4. ATF6 CiHE eislel st

p-PERK/t-PERK EHHZA H59| B3}

DAY Aol vl fE=3 A S oz 853t

A Holm Mk i A S Wo® 83 Eg= ¢%o] MW 2 p-PERK/t-PERK w92 @
Ed=d 50 A4 2t GRP78/BiP @A ZA WM g vzl nxE ek EA9 Ak (28 5
sl v]A = G2 AT A= (O¥ )% 2ok J 1:]— Ad 70 EAROR 498 o] (x2=10.203.
@ o] BAFCR Fo@ Aol (x*=8.290, df=2, =92, p=.006)7} 9= Aoz Ueh} Al AZ=a 2
p=.016)7} sle Aoz vent Ay 2o A 4 HF-Con# ¥l ¥} SD-con ¥t EAA R &
HF-Conl&te] M&] SD-con el $AGE fl  ojgls) 278 Aoz Ueor (p=.014), HF-con

sl 27k o2 dehgon(p=014), Hcon ¥ qvto] v]a) HF-Txe A9 SAA02 fo3h 7+

H v
ool W HF-Exe {9 §A402 Folobd 42 18 Aow Yt (p=.021).
3

SD-Con HF-Con HF-Exe

p-PERK| M SN s, (125KD

SD-Con HF-Con HF-Exe

GRPTS/BIP| Wi WSS Wl | 75102

p=0td  p=(21
I

>

tPERK | b |125k0

(% of control)

P-PERK/t-PERK ratio

acTubutn| SN O N (5510

o-Tubulin| gy M NN (55K02

04 !
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GRP78 protein (% of control)
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p-IRE1a/t-IRE1a EHHAE WHO| His} S5 Z7HER7] wWEQ] A2 BtH(Ropelle et
s al., 2006: Pauli et al 2008).
A Ao] & ke g AFE o R 877t dutA o g 2 FA FE 2L AAGEL oA
o] ] 1 1k
A=4 &% 4% & pIRElo/t-IREla @ed 2 I ol &5 75 ol Wdsdel (glucose into-

‘:Eﬁl—oﬂ U]i]l_; Oéﬁo]:—% T']:_L‘jl?\s} 7&4\*: <lla:l 6>Q’}‘ % lerance)_g 7H}ﬂ}\]7]q_1 OLEqZ% o]q_(Pan et al"
=z Aoz 893 2o|(x2=6.855, df 1997) . ol&la BA A 1AW 20| 2 Ea| Gukd u)

SR RS = {

2,p=.0827F e AR YR AF BSE AR po) gy 2w 2Ed 2 242 B W
HF-Con@eell ¥Is) SD-con Aol SAHCE # 2 s2qq0m 174 £5e A0 2T4 ~Edx
sl F7kek Ao & vehton (p=.014), HF-con { o 2= Bl Ao Floltt o Aol &8
ool Vs HF-Exe 9 $AACR foe 22 g ggew ox moeze gy Luz et al.(2011)¢]
& Aoz Uehth(p=.021). Azke} FArHA 2AW A o8] FrE Trd B

A& FAaAgled ZHAQ Ao L}E}”D} £ <l
. %d Ay A Fe 6}1%0 AUCY A Sz EFs
pREta | t10kDa £ Sz Add A A" Aoz et} o3 A

Schefer & Talan (1996), Dzamko et al.(2008),
Miura et al.(2009)¢] 12~15m/mind +FLEE

t-IRE1o | 8 |120kDa

(% of control)

p-IRE1a/t-IRE1a rati

a-Tubulin | g @ @ 55kDa

TS Hrcon  Hrse AAF Wsdol s MAdsta A1d AstE A7
32 6. p-IRE10/t-IRETa EHHE ghaiol wal T =gt AAG AXNE o] AFAlA AR &
T ZREZo| dad APYH Wl E st
AT AAMNSE AT ARG £F A
= 9 = 4 3tk 38 Gauthier et al.(2003), Vieira et

.(2009)°] AIAG AAHT Edold 7|3te] 6~8 F,

QO
o]
—~

FH v #E gAY B9 V1A E F ok 19 WA FaetAY 33, 19 34 A4 &
2 AXA 2EH 27 AAE L §lof o] AFAE H] T 7Y o 2A Aol o FEE W el
Tt A 29 FE AWstAY A7 = oA e o 23 2EH 27t HNETT dte 2% ZRES
2 S B gle B 50 AW Hol2 & o #AE 7Mook & 9t de AeR A4HT
TH HT FH 242 | AFA 2EH 2 iR #o o] A9 B uAW o] & el H|vto]
dhe B4 AR 21 BiP/GRP78% Aladg whl el Fefell A ZEAR 2 ] XA 2E# 2~ A FE0] o9
PERK, IRE-1a, XBP-1 % ATF6°l "X 43S  whe3teA s gelsta EF=d %59 9 7w
A8 AXA 2EY 2 AFE0| DA WA E &4

WA 1A Ao 2 H|vke] fEHE IFHE o= e Aot ol & {8 2xA Wil EAlse B4
Ef =l $FA17 23 AFo] A A Aow Ak 291 BiP/GRP78% 4 Eiﬂ 5L BHEay) 93
UEebsth olget A= 87 AEAR] $Erde & AEO T8 BA7IHCR bt - o ~EfARE
8 A s A AlFol AR stk H AXE Bgsly] 93] A8t UPRS vilsls
Bradley et al.(2008)9] A7, AW Ao & HT< AFA g EAshs 37K Aladg AAQd PERK,
g A e e A7 £55 A7 23 A IRE-1a/XBP-1 ¥ ATF6< A8ttt
WA B4 F7He 3 A Fol dAsH Hastitia A A3 aA Ao ol =4 Z( 7P7<}U]:L o
AAIZ Ozacan et al.(2004), HElE 5(2006), A BiP/GRP783 UPR #d WolE9] wdlo] =A
Deldicque et al.(2013)¢] AT} 428t Aoz U et Aoz Yelyt. o|#f3t Z3E= Hotamisligil
ERstth. o9} Zo] 5L Bl AFo] Aad olf= (2010), Calfon et al.(2002), Ozacan et al.(2004),
A WZ2 A ARG ] F7F L FH T A A WA o] Gregor et al.(2009), Jiao et al.(2011), Cnop et



al.(2012), Deldicque et al.(2013)¢] Zz}e} LX)
gt} o] A Aold o 2% W BiP/GRP78
o $7he 2RAA 17, B AUEATYG F2A
W FE ANLE, pH AS, ATAY Ca’ 7k 2
194 wud 249 da 27k Ao wnda
AtH(Verkhratsky & Toescu, 2003; Kawasaki et
al., 2012).

w3 o] Qe AW Aok BA LS
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0l
Bip/GRP78% UPR ## HAES F7MA7IT0E AL
golgk & 4717t EY =Y £%o] B} A 29 Bip/
GRP783} UPR ## HIQES 7ta A7 XS A53
A3} 742 WellM Bip/GRP78% PERK, IRE-1a
/XBP-1 2 ATF60] dAstA Hasteled olde 4
e B £5S S v gl H 2

AT (AR 2
73 wol
7}

), Zt2 Az Bip/GRP78% UPR
(PERK IRE-1a, ATF6, elF2a) 52 &
'3}31‘3}5 A3 & &7% (2005), da Luz
zl st wA o] HE giite
71 A3} Bip/Grp78% UPR #
O] 2719 Y= Chapados &
2010)9 Aztete gukd A JeRll
2] & ofi} Ho A 7|7 A Ao]df
& o s A 5 A7 A Al
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Kim, 2011; da Luz et al., 2011; Wu et al.,
2011). AAA oz 16539 A717F nA Aol=
TA ~EH2E futn B EdsY $FE P
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Treadmill Exercise Reduces Endoplasmic Reticulum Stress in High-Fat
Diet-Induced Obese Rats Partially by Regulating Unfolded Protein Response

Seok-Min Hong', Jung-Hoon Koo', In-Su Kwon', Yong-Chul Jang', Eun-Bum Kang',
Hyun-Sub Um?, Chang-Gook Lee?, Sang-Hoon Oh*, Man-Geun Kwon',

In-Ho Cho', & Joon-Yong Cho'
University of korea national sport, *University of kon-yang, *University of Soon Chun Hyang, & *University of kyung sung

This study was to performed to the effect of 8-week endurance exercise influences on body weight, glucose
tolerance and ER-stress in soleus of 16weeks Rats fed High-Fat diet. Rats were randomly assigned to 3 group;
(1)Sprague-Dawley Control diet (SD-Con/n=4), (2)High-Fat diet Control (HF-Con/n=4), (3)High-Fat diet Exercise
(HF-Exe/n=4). Exercise group ran on the treadmill for 30min/day at the level of 21m/min for 5days/week during
8weeks. Results showed that body weight and glucose tolerance of the HF-Con group was remarkably
increased(p<.05) compared to other groups. However, HF-Exe group significantly decreased body weight and
glucose tolerance compared to HF-Con group. Moreover, level of GRP78, ATF6, PERK and IER1 &, which are main
proteins of ER-stress were significantly increased in HF-Con group higher than other group, whereas HF-Exe group
significantly decreased the expression of GRP78, ATF6, PERK and IER1 . Taken together, these finding suggested
that the reduction of the body weight, glucose tolerance and unfolded protein response by treadmill exercise may

represent a positive adaptation protecting against high-fat diet-induced ER stress.
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