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ABSTRACT

The Effects of Aerobic Exercise on Blood Lipids, Irisin and
Leptin in Obese Middle-aged Women

Lee, Bok-Nam
Advisor : Prof. Song, Chae Hoon Ph.D.
Department on Physical Education

Graduate School of Education, Chosun University

In this study, 12 weeks of aerobic exercise was conducted in middle-aged
women aged 45 to 55 years with a body fat rate of 30% or more to determine

the effects of blood lipids, irisin and leptin.

First, changes in blood Ilipid before and after aerobic exercise showed
statistically significant differences in the exercise group: TC (p.01), TG (1p.001),
HDL-C (p.001), and LDL-C (p.01).

Second, before and after the aerobic movement, Irisin showed a statistically
significant difference in the exercise group (p<.001).

Third, before and after aerobic exercise, Leptin showed a statistically

significant difference in the exercise group (p<.001).

The results show that rehabilitation exercise improves the muscle function
and function index of the knee joints for athletes with knee injury history.

Injury is a burden on athletes, but the rehabilitation exercise of this study
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suggests that the improvement of knee muscle function and knee function index
maximizes the potential of muscles and dry units, and these results can help to
return to the sports scene quickly. However, there was no statistically
significant improvement in the control group of this study, but the improvement
of the variation was shown because the subject of the study was an athlete,
which is considered to be the result of physical activity other than the exercise
program of this study.

Based on this study, it is thought that continuous research will be needed on
the exercise effect according to various exercise items and exercise
characteristics by increasing the sample number of subjects and subdividing the

period to verify the short-term exercise effect.
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HDL-C)o] w2 ¢ Ad8% d3 9F4S S7MNAHEHAS 5, 2014). A=
FElvEbs AgaA A3 dleR A% AMY 9 | o EF 2, 39E AA
shal olo] =Rl B gl Ao & s A AL Jek(EAEA T 2013)

AEHA A3 F o] AAEFTE T HRE Ao A HE XA, 9
st (Arteriosclerosis) 2 #ds® A3S fste] ¥ = AFAS IS 5
7N 53], @A dd F Fu e E(Total Cholesterol: TC)Z 523 A 1<]
S7H7F dQlel Hw A=, A AAFA, £, v 59 9EFS etk (®
b, 2012).

FH2HE FAVE =7 E dFENAS Aol FUtet ReaE s
WA Ao FhEH FAAY o A FAE AYTFTLE FAAA
Fol AN LT we sUAse 18, AdEHdsEY W S a7

t}H(Bamett et al., 2003).

$2] el AWz WAy Z4Axa 5 7EA] o] A2 tE &2
AWM ER FES £ ded), WMAXH(White Adipose Tissue: WAT)S thi-
(=]
1

e xeksk AxUel S4AS S8 ofe ol ZIkele EHlsh=
[e)

HFenzl & Kiefer, 2014). Leptine oftj¥7}elo g A HZZ oA Eu| %= tf3E 39l
7

2R viwg BAE oUA HAZA GFL WAD AFI Tuge 2AsHe

&S Stp(Irwin et al., 2006). B3k AAAF<Q AR T H]‘ﬂ?l A
w7} =4 JeE}E=(Gondim et al,, 2015), ©]& Leptine] 5
I AAET S5 § W2 Lepting A4kshr] wistolga

et al., 199), =714 Leptine #7]# ¢l &%

ﬁg
o
=2

ol A

T ARG el ol

o
T AT (Kohrt et al, 1996) & AdgAFEA HuE3 ATt Westerterp et al.,

2004).
228 (Brown Adipose Tissue: BAT)S & AaHS

Hlol| #olalH (Fenzl & Kiefer, 2014), H]wky} A A&5

A A =

=
= “’F 912“’% (Hamilton

7 =)

=" 1=

A 2 Gaate]l A giddlth(Lee et al, 2012). T3 2 A EHT B BE %o

d AAo] 7F58H (Symonds, 2013), B} H TS sAdst=d §83 2oz oy

Z 32 A THCypess et al., 2009).

A2 Tisinolehts E2Ro] ZAX o] W] G mAth: AT AR E)
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AL o, Irisino] WAAS A3}t Al7]= Browning d4-& wiZlsts s
b A gtk (Novelle, 2013). Irisine &5ollA EH| ¥ & wlo] 9 71919 0%31 2l
s T shdelw, mhole e oA A, EhlHe Mo]EIRIES
(Pedersen, 2011) tjAFASH A28 i, Hlv] SAA ] &35 7HAE & Aokl B
%3l tHSoa, 2014). ©]ZE 5 Irisin¥} Leptine $-2
Ao A EH o] QA P P AL, S doRE st AR BT 78
A0l &5 = & Utk A ey Leptin} ©h2A] Irisine] sk A+ES
9] ‘{4.“?7} o] 11 (Besse-Patin et al, 2013;
Kraemer et al, 2013; Northjeim et al., 2013) T3 oJAS Aoz 3 A= H=3)
Aol
Irisin® WAx7] itk &5 A S7H & dve A743 5o RuHlen ¥
oA Elello] ol Folst 4= ti(Kraemer et al, 2013). B3 2 A& 50| Irising]
FE7F 7P 2ol ErlE vt A A3 R 9l o m(Tsuchiya et al., 2015
2 s T Hde TP idve AFERE A Rz Q] wiiEol
Mah EoR HFA AL 7H’\*er 3HA o}r]EF}elel Leptin
el HEetA FHEE A g
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L 2 79 e G FgA el AFsh, 583 &40l fle AALEC] 30%

o] Al 45~554] H|WF = dojd o7 A3kt )

2. 2 ATolA AAF FAkaRE o9 AFAES] d3ALI A Wele ¢kd
SHAl FA8HAl skt
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o1 W7

1. o] & Al (Irisin)
1) Irisin® 2&714

Irisin WX %-S BrowningAlA AU A A& 7e& Fola AWS Ay
A ho g AbgsE S & A e = Eo|tH(Novelle et al., 2013). Browning ©]
S Z3t=4 PGC-1la mRNAS| w&o] &3

of wel FNDC5 mRNAS] #Hdo] F7tE o] Irisne] S7He fFEshar, 9= v

Browningoll 93-S wZHTtHHuh et al, 2012). Irisin® 23S Peroxisome
proliferator-activated receptor rcoactovator-1a(PGC-1a)®} fibronectin type I
domain contaning 5 protein(FNDC5)9] Ao 23] dojupr ZAAXu; AL 1
npol| EFZ =glo} Wbl A A2} 424 Al<E(Transport protons chain)S W &o}t}
U= UCPls 2743t AlA ATPE S7HA71aL douA s HAAZIT o3& 4
o YA v EHS F7IAA ATHEAS FE5H4 @ (Novelle et al., 2013).

FNDC5&= Als  #HEfo]=24 fibronectin  type [Mdomain¥ Hydrophobic
C-terminal domain® 2 A %Y (Ferrer-Martinez et al, 2002), ©] T+Z%+ type I
9oeElE oA AT wjwel, geld A} ENDCS5 1A '
o] AYIATE o]l#fd M4, FNDC5+= FNDCHE WEMEE 233w
(media)oll /] W EFH (immunoblot)ol] 93] HAEFFAow, C-Leto flag tag¥
FNDC-5& A&HA &k ole Add wES ondt) o] 59 FHo] o] F

Aol 11278] epm]mqto g oozl E =91 FNDC59] 4] & 1gx
oAl Trise] o] &< wet Irisine] 2} 8™ ¥ I tH(Bostrom et al., 2012).

FNDC5% "(membrane) ¥ A& 7h4=&3] Ho] Zefletol=z o] &
HE 31 Irisine A WolA WA= we] M EujdS F3 BrowningS ZAA 7] AY

UCPl 28-S F2sHA ¥+ Aolth(Zhang et al, 2014). $+H Albrecht 5 (2015)2]
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AT A Irising AE=sts 7IEGkip)d] 77 vl B astd A, Irisin®] &4 ¢]
Fo digk gado] "olx= % o, Jedrychowskis (2015)2] Aol A A=
A (mass spectrometry)s  ©]-&3te] 1 EA] AMES A YEstRon,
Irisin®] +s&34E AFs7] & #AAPLS o= 200 A% 125 & 4=
AAREHOIY S AAIG 200 HAEE Bl Ay fABES S 73

5 S u
o 2B AAE aFelA o we %o Iisinel FEHE dng nusus o

I;
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2) Irisind} 224 2] v}
AG AL WA A TR AAER RS e, AR uE
e 28-S gk A2 (White Adipose Tissue: WAT)S 2 3 A 8bA| 3
2 Ho] i, & AZ Ada HFwe] Azo] A& Urh(Fenzl & Kiefer,
2014). ®3 A EAd s Be d@sc] XSt o, BAXE, HUAE, =4
THE, uaAx, Wd3E Jx4LE ¥ FES WIgAEst EA%0
(Tsilloulis & Watt, 2015). #4212 S AL Jej=

T o] =2 AUy Fa A FEANACR WEEo] #3to] JMEEta(Attie &
Scherer, 2009) AHolA LA <

(Trayhurn, 2007), €%, @884, A Aol #HAE ol £7191& #H] ek

oj
1
32 "H(Rosen & Spiegelman, 2006), A%zl 39 =& n|ytoF o]ojz

Be ouAE A7

g3 FACRREE FAr|E RIfFH

o

YA o] FR ALAGV TS s e e, AL Uncoupling
Protein-1(UCP1)9] &do 2 <l3] ZAMAHo](Brown Adipose Tissue:BAT)ol 4 A
E Avld €& dAA 7=, o] A4S HlEE g Al(non-shivering thermogenesis:
NST)elgtal gttf(Canon & Nedergaard, 2004). ©]i= UCPlo] ATP2] A4 glo]
mlolEFZEgol ' ARE ol FAIA SRS 7hsdtAletr] wiitel T = A
o] (Arbuthnott E, 1989), dwrdo=w AL %7] 712 F9o =&Ho &
do] A7 AT s @ WEo] WA dAde] &AstE A o] S
gy A (Shivering thermogenesis:ST)o] ekl 3}, AlA}sEE-o] 2o& Zd¥H ),
T A ;M VIR et Fool =2 "W A2 HdY AR
Ak o A z2e] 54 Al Aol ofs] 9 &1
= FaE oA A Hu, 2 EA ] mo]EZ=g ol A UCPLY #&
of o&] wAdtth(Morrison et al, 2012). ZMAHL FHS 3= 55 2L F

ofefl Al A& HAFNOH, T ALS FA =Y E2S T (Rasmusset et

38
i
)
BN
Y
o
2
r
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3) Irisin® &%

Irisinell gk &5 Edes 27 A= d2A4 9ol E&stth Bostrom &
(2012)ell &8l A& Irisino] TAHAS Al ek QI AA EF

FEstdon 105778 A4 5 Edolds T =
(Bostrom et al., 2012). A% Timmons 5 (2012)2 65 &<t #Ao]&S F3k A4
g Edolds AT A Irisin® S7H7F A Fsiths AdE BarsiuA
Bostrom's(2012)3 Awteje] A4AaE ®Basgdrh. o1 o]F &5 adrF Avt
= oy AFAFAE(JAydin et al, 2013; Kraemer et al, 2013; Norheim et al.,
2013)S "] 53 59 297t glue A2 3 E (Hofmann et al, 2014; Aydin et
al., 2013; Besse—-Patin et al., 2013; Hecksteden et al., 2013)= 3SH7] X 1% HA
Irisin®] &l gk E el dfa] ofxdo] dxH A &2 Folt)
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2. R E (Leptin)

1) Leptin® #-&7]A

Leptine W] gk ztel] o8] ZH ¥ = 167702 ofv]mito @ o] Fojxl chaldo]
1 (Brennan et al., 2006), @&l A F& =AU leptin 2% @A (leptin binding
proteinL. LBP)ol Z2%H dej2 £3sta, FAoldAE LBPY Fe =, Hwkelo]
AMe fre Q2 s8sttar By 9tk (Shinha et al, 1996).

Leptin® SFA4Aet TxxHo A LeptinF& A&l o] A= =tl(Fei et
al., 1997), 670 2] LeptinT-&#|¢ ©}&(ObRa, ObRb, ObRc, ObRd, ObRe, ObRf)°]
E A g tH(Wang et al., 1998).

EI

Z}zte] o}y 5o As w=uelS zha QA wk Alternative mRNA Splcing w9l
Zyzyol FEAELS A7 2|~ HdolE zko v (Tertaglia, 1997), ObRa, ObRc,

ObRd, ObRf2] @3 (short isoform)¥} ObRbe] #&(long isoform)o 2 EHFHC}H
(Hileman et al., 2002). ©3& <2l ObRa2} ObRci blood-brain barrierS &3t Leptin
T3 9s s (Holeman et al, 2002), 43 <l ObRb: F2 F34
1

Leptin A5 o] F2 ¥k$-3a1(Bjorbaek et al., 1993), &2 43 <}

0

2 >

YA @dd 2 AA JiEnrss 2dstr] wdel AldsHell A Fagh o

]
o

Stth(Gao et al, 2008). Leptin> A3l &3l (Arcuate  Nucleus)9]
a-melanocyte A= & 2 (a-MSH)S W=+ Pro-Opiomelanocortin(POMC) 217 Al
329 ObRbE EA4sAI71H WA A

S S7HA diAbE S7H71E 3, 288 WY A 83 STMAYIE Vs

o
ot
2
>
)
=
<
s
@]
S|
=
<
2]
@]
=g
@]
=
@}
fol
il
fa
Lo,
o

+ Neuropeptide Y/agouti-ted peptide A7 M EE At FA| AT A7 AME

o] MC4&A41E 243 XA A&< JAAZIA dr
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2) Leptin® AFxZ

Leptin® A5 ¥ Evkzhs 2dsts &S o F2 ARAEd o 1=
(Considine & Caro, 1997), ZL7|7} 22 MxHTh A7[7F & AFAZANA o B2
Leptine A AFstth(Hamilton et al., 1995). T3k AWtk 2 of ok Abefo] H] | 3f
wHH O ZH A A &S oAstE A5 E W (Ahima & Flier, 2000) 4
HE 7daA71 g HAaS F7HA7]E AS HokS W (Banks, 2004) €% Leptin
xS &4 AF 9dAE FEsH ATxd Wiyl doldua B o5
9l tHFriedman & Halaas, 1998).

A Azl o]3] ALty = EF Leptine T A AW v] &8}l (Fredmann,
2014), & AAGFH dF LeptinAtolo 2 JadAZ SAdHL Bis i 9]
= & RS w(Thomas et al, 2000), ATFNAA Az el HFo] F
Leptin X2 =93 AA Q9lo] Aty & 4 Jth(Maffei et al., 1995).

Leptine vk Abgith A Fo| At vRkgE Al AlA o & £35FFES 7t
A v wkyl BEo] glvH(Irwin et al, 2005). T3k v A =9l EF Leptin %

A Qlal ol AAY Sl uwhet
Lepting=& A 2] A 8lo] ZF7}lst7] wfjE<l Aoz ®Hi Qi (Caro et al, 1996). =7}
H LeptinA &2 A4 &5 T3S o& FHlo 5ol o M= = e
™ (Essig et al, 2000), &714< *&Fd] 3= g AALF FAa= 13|
% Leptin 52 ZAaAZAF Advta BuE . gJoh(Kohrt et al, 1996). &3k

Gondim& (20152 F& A &2 AT vTs Aol dF Leptin 55
A
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AT e G FAle AFshe 45~554 T ZA FAAR] F

<E 1> ATdidare Ak 54

Ao A A=A 217 (em) A5 (ke) A A &%)
5w (n=15) 49.53+2.94 159.70+2.37 64.48+2.76 33.19+1.23
E AT (n=15) 50.40+2.19 160.02+2.55 65.42+1.93 34.62+1.83
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AL 124 35 5 P8 ¥ Aol FeezE s AR A3 125 Foll AEsid
o} FZ|2=El=(Total cholesterol: TO)HAF WHE G4 o= $A47]7]= ADVIAIG S =
sl o Aok Pureauto S CHO-NE ©]-83}9ty. HDL-C(High Density Lipoprotein;
HDL-C)& A eiAalH(Selective inhibition) 2% #Astgom AJ2kS Cholestest N-HDLS-
ARgskItE LDL-C(Low Density Lipoprotein; LDL-C)2 ZIFHo g BEA3l9jom AJeke
Cholestest LDLS ARS-81IEE SR (Triglyceride: TG GAa o= A5 om, Aok
< Pureauto S TG-N= AR&-8F3Th

(o3
>4

2) Irisin AA}

Irisin> EDTA TubeE ©]-83}¢] Plasma 1.0mee] HAE A3 & FF3] Mixingdt 7
AA1E-2]7](Microspin, Hanil, Korea)Z ©]-&3}] 3000rpml.Z 10% &
FZ=HS Microtubed] %%.2™, Microplate Reader(VERSA Max, Molecular device,
USA)HH|E  o]&38l]  Irsin, Recombinant(Human, Mouse, Rat) EIA Kit=
ELISA(Enzyme-Linked Immunosorbent Assay) %2 o]&3f #4313tk

4

2
(o,
>
Mo
)
ot
4,
Mo

)
o>

3 Leptin A A}

Leptin® SST TubeZ ©]-&3}] Serum 1.0mle] #HAE A3 T AL0x 308
Clotting % 941%2]7](Microspin, Hanil, Korea)Z ©]-8&3F] 3000mpmo= 10 ot dAE
gt 5 FEE ASAES Miaotubed %2, rCounter(COBRA 5010 Quantum,
PACKARD, USA)3H|E ARS3Fe] Human Leptin RIA kit® RIA(Radioimmunoassay) -2
ol g3l A akdrk
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wzken, 28712 1252 alvh 2eNlEs 5 33 (4,
T, w) AAen, &F HAA A, F 2EHAIL Ax 5 °F 1027 FHles

>
>,
ol
o
=y
>
O
0p!
=
[N}
(@]
—_
@
1o
=
o
S
o
)
Ho
>
[
Mo
offt
4
Og(:,“
>
)
©)
o
=
s
0
&
=t
=
T

Analyzer(Polar Electro QY, Filand)E 2r-&3}o] H3xAlulg Wl oA AAsA

o &% mZaadle <7 3> g

<% 2> 5 ZraY
T4 +5H& A1z =5 = TEHE
EH%] ~E#A 10min
25 275 40min 3days/week 40-65% THR
jig ~E#A 10min

4. A8 A

Ao 34 AuE SAZE IR SPSS Version 2108 o]-83to] 7} ek} Al 3t
(M FF=12HSD)E AREsision, Fehl] AR ARAke] Ajols dobu 7] $18) th&3iat t
A5S olgsit Ay =4 A7 AolHdSE 2Isk] two-way ANOVA with repeated

measureS AAIEH oM, ol a=(b= 3T

N
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A. FAHe ¥

V. a743%

1. & Z9 249 E(Total cholesterol: TC)¢ W3}
<E A>olA HiE upel o] TCE W3l E 7oA % A 214.90+22.39mg/dL
ol &% T 20450+19.82mg/dLE ZFAste], EAZ R Fol3t xfo)7t A= Aow

e THp<01). ATl A= AFE 209.70+419.02mg/dLel A AFE 208.20+17.67mg/dL

O 7 ZASAAT SAA R FoTk Aol gle Aow YEy

<¥ 3> TC 9sld g 23 el 0 mg/de
g AP AL AP AL t D
T 205.84+12.24 195.70+8.50 5.762 .000
AT 199.22+9.71 199.3249.81 -2.694 017

Collection @ chosun
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2. T A (Triglyceride: TG)el| o3t W3}

< 5>ollAl Ha= wpel Zo] TGO W= &%
ANA & F 12050£10.74mg/dL=Z FAdte], SAA SR Fok Aol7} Qe o=
UERSTHp<.001). BA Tl A= AR 150.90£15.66mg/dLol Al AR 146.10+14.35mg/dL
2 st oy BAACRE fofd Aolvt flE AoE ey

T A &5 A 14350+14.87mg/dL

<E 4> TG ¥ U@ A% w9 ¢ mgfdt
= A AL AHE A ¢ p
& 159.42+8.25 154.51+6.31 4.941 .000
AT 174.98+6.99 175.26+7.33 -1.949 072

Hit+ =T A (Mean+SD) * p<.05 #x p<01 *#x p<.001
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3. 18 % Xl Z g A= E(High density lipoprotein cholesterol:
HDL-C)¢] ¥ste| W)

<E 31>oA Hi= whgl o] HDL-CO] Wsl= $BolAl &5 A 44.60+2.79g/dLol
A &E F 5040+4.14mg/dLE F718le], BAK R folgt Ao} Y AoR YL
THp<.001). FAFAA = AP 44.8045.14mg/dLoll Al ARE 45.00+4.24mg/dLE & A4 0.
2 ok Aol7t gl e R YR

<% 5> HDL-C ¥t dig A3 9] 1 mg/de
& AR AR ¢ D
TE T 49.54+2.83 54.46+3.62 -6.719 .000
FA T 51.16+2.98 51.02+3.11 2.585 022

B+ FHA(Mean+SD) * p<.05 #x p<01 ##x p<.001
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4, AR = AF9 FH2HE(Low density lipoprotein
cholesterol: LDL-C)°l o) 3 ® g}

<GE 3>ollA B upel o] LDL-CO] Wshe ewelA & 7 127.2049.65g/dLellA]
& F 103.00+11.75mg/dL= FFAste], FAIFORE gk xfol7} Q= A= YERiTH
(p<.001). EAlEol A= AR 131.3049.66mg/dLol A AR 130.90+10.14mg/dLE EA4 0=
Frolgk Apol7t gl Ao vERyTh

<3 6> LDL-C ®sgle tig A= 9] 1 mg/de
= A AL ALFAAL ‘ p
& 136.10+5.12 128.39+7.66 6.135 .000
AT 147.88+7.98 148.06+7.99 -2.685 018
Hir+ % A 2 (Mean+SD) * p<.05 #* p<.01 *xx p<001
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B. Irisin® ¥ 3}

<} 12>9A He

69.33+2.02km/so A &% &
kol 7k 9l

upe} o] vpols 2dm o) Wsh: 2T

5 69.77+2.05km/s o2 F7}ete], BAK o7 {23
1= o2 YR TH(p<.001). BAElAE AR 67.17+2.26km/s o A

AFE 66.73+2.69km/s 0.2 BEAA O §93% Ao}t flE Ao R UETh

<3 7> Irisin® W 3}ol] th3t Az}

9]t mg/de
T AL Z AL AL Z AL t p
A Tia 8.46+.84 10.02+.77 -8.967 .000
AT 8.49+.82 8.28+.84 2.597 021
W+ EZ=A2H Mean+SD)
— 19 —
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C. Leptine] W3}

<3 12>0)4 Hi= wpel gFo] Aujola AuEo] Waks fEaolA

69.33+2.02km/so A &% &
kol 7k 9l

5 69.77+2.05km/s o2 F7}ete], BAK o7 {23
1= o2 YR TH(p<.001). BAElAE AR 67.17+2.26km/s o A

AFE 66.73+2.69km/s 0.2 BEAA O §93% Ao}t flE Ao R UETh

<3 8> Leptin® W3lol| o3t 23}

@9 ng/mL
T AL Z AL AL &2 AL t D
A Tia 9.54+.96 8.04+.79 7.887 .000
AT 9.53+1.25 9.59+1.28 -2.806 014
A+ X THAH( Mean£SD)
— 90 —
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o] g5 A4, Irisin ¥ Leptinol 7]
o] F A4, Irisin @ Leptin®] 7AX & o tf
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3} gko] =l

Kol
=]

AT-A el v o

HiRto & Q1&g Aol 2
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7
No

o

7}
5

1
L

(Lemura & Maziekas, 2002). American College of Sports Medicine(2014) <l 4]

o1

RN

o
T

2= (HRR 40~60%)°]

Njo

B 2] 2 o] Health

People(2010) 1] A

7P A A

A7

IR tH(Kosmadakis et al., 2012). fAtae5S A2 Az

S

Ata

o] ot
HDL-CZ Z7117]

2009).

2=
=,

I E N

S

2 Hi

SAAR(TG),

HZ(TC),

Ea

|

1 (Real, 2009), H]

S

T =

7h2 o)
JHE

(HDL-C)¢]
(Romero et al., 2013).

gyl

= A

shipol o}

No

ol

o}
=

7he

=
[}

(LDL-C)o]

=& 8% Zd2H
A2 (Lloyd-Jones et al, 2014),

HDL-C®] 4]

R

T3

1} O
N e

TC¢ LDL-C 18

ke
s 2 W

o]

3}

3 9tH(Koro et al, 2006).
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0~40tholl = F Aol FHEo] =hor} 504 o]
FoE 27 v He AoE RHANHJTHEIFWUAZEA, 2014).
BoAFgME 12570 AR EE T 5ol TC(p<.001), HDL-C(p<.001),

=
-
=
Q
ko]
A
o
S
=
=
Q2
o]
A
o
S
=
=2
o
of
L
2
o
fru
ol
o
2
r (o]
rE
S
N
)
¥0,
rlr
po
o
fru
=
Au)
X

thoolelgh Ade dytAow fakh REA AsHES A dTALY TAHA<
MAE 7ttt AgdATE7 A hrh(Kellet et al, 2012; Zorba et al., 2011;
Ben Qunis et al., 2008; Park et al., 2003).

Harangi et al(2009) HDL-C+= A8 #A3S F7HA7]= ZUHES AASH
v Worise dFge FdsH FALRLES FI AT FAEH A,
Koutroumpi et al(2008)2 #F2tA$52 AAS A3} TG, LDL-Co #HAaet

HDL-Ceo] S7Fstaiar, dAA8 3 Fsd2015)2 16577 8719t 27 55 AT

Ing
i)
—
)
(@
any
)
-
(@
;%
(@
2
e
o
ol
)
2l
o,
Ll
i
o,
o)
o
=
)
ox
o
S
o
o
L
rlo
R
ol
2
oX,

g3 Bag.

22U} Huttunen(1982)dms $5& %3 @574 o] Po] A Lhehpx gt
o oWsl AFante] BEAQ o] §7 B4 927 uRe $Eo o@ @EAH
Wate] WAZo] WEata ertm STk Ed Wood S(1984)8] Aol 125
wgre] Eeloly 717he AA giiie]l dATelA Ezjoldd] o|@ HDL-CH s
bbb ek 125 ool ATAE HEE fog Aol et B
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B. fitA &% HF Irisin®] W3}

wsoll osl] iy e Insine MR B Gy 2o giAbg AW xdo #d
Fde =Al 2 o AAHAAE e #do] AH(Chen, Li, Liu &
Jia, 2016). A olup Aol A PGC-1a9] & &fel] Aol =315= FNDC59

Eyde ZAYE Irisine A E M (Castillo-Quan, 2012). dHtH o2 TL8FZ oA F

)
2
]
=
o
o
=

2 Ay BxEe 12kDao] tH(Tsuchiva et al, 2014). %S FNDC5H & #}9]
DdS FEsY Irisin B8 & FIAZE F dor, sntd A FNDC5

13]S FE3CH(Wrann et al, 2013). Irisin® 28 &% W &% fF2A mlo] o}

Ho
2l
_ﬁ
1o

o] Erjet W& dfvp Ao Aoto]golA BDNFO dAS =43 = vt
(Wrann et al., 2013).

Irisin®] AFAQ PGC-lav= VEZEgol At 7l5S 7L 917 o
e ol 7lsS dtal, DNASH Zjtsde] gloens o2zl 4% &
(estrigen receptor related receptor, ERRa)¢} ##Ho] 3t} &S oA ERRaY
e e e =4 4 doH(ende, Huss, Schaeffer, Giguere, & Kelley, 2005),
PGC-1a¢ &2 ERRa ¥dY F7l% #=&t ERRa®t PGC-1a® o4
o}x M, o2 <% ERRa® #4i PGC-ladl9ls] #x=¥
@e = 9t Chen et al, 2016). PGC-1a¢] & & 3w}
of FAEVIE FUMATIAL AWES E3E STMATIAR, Has THAE7IE4
A2 A4S A (Cheng et al, 2012), PGC-1a¢] 22 o] A4HPA ¥
stE FAlA 71 B AYEH I AR S-S UErATH(Tsunemi & La
Spada, 2012).

FNDC5 mRNA= S3ty, Hu, & 9S24 5 #uk oyt vt =245
skl ¥ Z Ao LA FEEF o] ¢ o (Ferrer-Martinez et al., 2002), 4%
71 Aol @It} (Cheng et al, 2012). FNDC5 H7#ke] wade  sfubolA
BDNFmRNA 9] Z7t5 7F4 2™ (Wrann et al., 2013), divls d=3lolw 23

o F8 Felvhs HA % 0 $FRBS BE AFAYS Bzstolv], A W

[x
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2 EOE AE HYY detor % o E4S &9 4 U Chen et al., 2016).

Irisine oly=] He Aejo vt F715tal(Novelle et al, 2013), &% X213 0]
gare] ddgge] dad oUAEY ¥ B2 dUuAE d8w & u =4 ¢d
Hh(Kuster et al,, 2017). Irisin< 7] & A H} Q7o AlA HFol EAs}
o, A48 &5 Edolds % wde T7HE Histh(Bostom et al, 2012).
I 5 fFAkAEE ot wde] FUHE Hadk AF(Aydin et al, 2013; Kraemer
et al., 2013; Norheim et al, 213)E°] HuEHAA T %9 F37} grtes A=
(Hormann et al., 2014; Besse-Patin et al., 2013; Hecksteden et al., 2013)¢] H Il %]
AA Irisin®] & &3l el of2 FEstA g H A & AdEfolth

B AT E 1253 FAAREE F Irisino] BAHCR F93 o]z Y= A
o2 YeERGTHp<.001).

o] e 284(2014)2 1257 o4 =2l
0~60%HRRE AR A3} Trisin 0] #2] s}

et al, 2017). Ly L3 5 F7I3re] &-&3tel Irisin 52 2tol= (o=
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ol

A3 Q- (Loffler et al., 2015).
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B
Mo

C. 4 & X% Leptin® W3}

Leptine Aldshiol #&sto] A&S AHsiA7|an 9% ARE T7HAA dYA
Zdo) Fast gsts s, vnke] A1} sfAel glo] Fash XHZ Q1A F
tH(Tritos & Mantzoros, 1997). Leptin®] A3 Ex]o] F7h= A WLAXF2 =27

of ml#stal, BMISE AT} 22 HIvE x50 dF Leptin =0 T3 G

uhg-2o] Foleb AbA AR AR, EEA, wdAd &4 Fol Frhske Wi
(Pelleymounter, 1995; Collins, 1996), A|¥=x= 9] FaFA e} 1t 28]z 7+
2ol o8] 7+ Fwko] A HtHLevin, 1996). ©]9F & ARAS E3}o] Leptine] 9
YA oiabel AgAos 2AgHs & 7 o, oy AyAFE9 Aol wEw
5 Leptin®] s AG7<lel vla] vl AA A velv=d, AR 7t
of w} Leptin &A1 Aol S7hetr] wfiel Hlwhe] Ao} EF Leptin 5%

7h w2 AARRE HAL e Ae® Bausal 9th(Reinehr et al, 2005).

W

1o

Aol AE 1253 FAAEE F Leptine]l EAA SR Fo3 Aol7t e
AoZ YERITH(p<.001).

olelgt A= MRl Al FAkA 58S T3 EF Leptin & #HAE HIALg o
2] A Aol X3y (Salvadori et al., 2015; Hopkins et al., 2014), Leptin®]
2 A HA| F A EH] = 11 (Considine & Caro, 1997) BMI, AA W= AALE} 7
1S H S w(Choi, 2008; Thomas et al., 2000)
AL EE T AALE Aol wel dFLeptin FEVF AR WM A
olg} AlmE T S v FAS iAo R 1077 Al zE AA o] Leptin
o] FE7F #ZadveE AFARHAAE, 2000 #HA vk oA 159 A A
TEZR WS AAS] Leptino] 36% #AFTH= Ryans(2000)9] A+ ZAite}
dA st 2ey @13 5SS Leptin w5 Wstel felgk zel7t gl
Racette 5(1997), 217%43(2002), Hermardez 5(1999)2] <1+ ZA¥ol= Avtd A}
£ 7 st
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VI. 4 &
Z]& | TIrisin 2 Leptin®l] 7] X
A A W3l 52 TC(p<.01), TG(p<.001),

%
HDL—-C(p<.001), LDL-C(p<.01)°¢] TAHSZ 2]

skl &

2 ATAse] weh G e AR

AA L& 30% o]4Fe] 45~554] Hlvk &
(e}

-

R

Aol A

B

Apol7} Wbkl

o)t

o)
T

Tl EAKoR

o

Aol7h hekskeh

1

o
pud

_g]
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i
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ko3
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Qs

[e)
LEE

J
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pul

(p<.001).
AR,
(p<.001).
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