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3. @& (Protein)
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Proteins
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T8 1. Metabolic Summary(ZX: www.chemistry.elmhurst.edu)
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Row z2sw 9t
Clucose
Lactate/ m
Pyruvate K+
\ Insulin
K
A =C
Lactate @©
1
EPAC2
PKA
Ca2t cAMP
1
1P, /
® Gi.
Pancreatic B-cell G
", Adrenaline
Leucine ) GLP-1 Somatostatin
Ketoisocaproate Acetyl choline GIP
ceK VIP
ATP. PYY
Fatly'gcics oxyntomodulin
3 2. Insulin Secretion(ZX: www.biochemj.org)
s AQ&edol AT HDA (signaling system)
Jede Ao HEMZAA FH|Ho gt A tAME £-8Shs 2R o2 BAA| T 25
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cell growth and survival / &
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. . cell cycle arrest
cell proliferation

gluconeogenesis

hepatic triglyceride production

O & 3. Signal Transduction In Insulin Action(&X: www.clinsci.org)
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(mitogenesis) g0l ¥ofsto] ANae] FA gl B|®E FASHY FHA eEolA O A TES
A7 ZAslE ZAor IA ot ESE Awrz F7|7F dewedd QAR (nsulin-like growth factor,

IGF) 8Aloll 2835t Axe] e FUsH| = qtrt

H

E ©Copyright All Rights Reserved @ Korea Pharmaceutical Information Center Since 2000



ISSUE & A2 Y= (Type Il Diabetes Mellitus) (1)

TREND @_

1. ZEg o|%

T AA RN Eer Fee A W7F AE HiEo @4 gt weby 2hge AlEEts Fishe
ELof BlFste] 2L Atelel tiAE dojum o= L] C1-C39t FU7t d& HiAE 7ML =
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facilitated diffusion)ol] &Jsff A2 = o] FH . o]2fgt ZEo] A|xzuf ol F7h= Km B7HAT 31351

57D Ett Vmax B 59 S7hel ot d4foltt.

TAZANA = F5T APA oA et g7 dado] o] 571 glucokinaseZt MZUA] ZEdhs
glucose—6-phosphate® AFAAC 2N FHHOR AEYRE ExFe o SAZIh & ZAZWolH Exo|
oISl ZEo Hrl AStEo] HEE ZEgvlo] rjo ogh whShAbsimple diffusion) @AT

o TtM2z2 T o]Fo] FIHHH.
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S 7Fof| A glucokinase, phosphofructokinase®t pyuvate kinase®| Fx
g phosp py
Aok, fjFagol Skt Zkw o]go] FrtEe] PHH R MEY ZLdo] AF 29 o]Fo] FAHT
ol

&3 7y glucose—6-phosphatase &2 ASHA|A AL vfoz o 1Lt} F&ES

2) At A

ol&el e YA oA sEd&-83 phosphogluconate oxidative pathway S7F2 Z|4h dHdo] = Qg

acetyl CoA®t NADPHE F&F3ettt. ©]= acetyl CoAZHFE malonyl CoAE k= acetyl CoA

carboxylase® A4 EE 11 ool @AxZ G 7|H AW A TR F7 gAEQ
L-glycerophosphateS &&sto] Aot do] S7HE =S Steh shARt Qladl A9 Aole A[Wo] Eai=HA

217t 71 AARS acetyl CoA carboxylaseS JAIAA A4AE A4S JAgH
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S ZUMNA GETAAS F7HAZItE ESE phosphodiesterases EASIAIA AMEZW cAMPE ZAA7]H,

cAMP7} %

b
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1=

glycogen synthase?} @/dgo] Ho dgtido] F7Hech ob&e phosphoprotein

phosphatase(PP-1)& &4/ A Gdddes S7HA7IH GHorely 2y A4 daA

3. = XA (Gluconeogenesis) A

2 cAMPE 54 EAStEAY EE= glucocorticoid 220 o5 &35}
"ot O JxE= oFSHAT o -9F [ —adrenergic AlA, angiotensin 112} vasopressin®] ]3] EA3tE 7| 5h

S E = aass AT TN 2kd S dorle @Y aas
phosphoenol-pyruvate carboxykinase(PEPCK)Z l&3-2 PEPCKE ¥/dot= mRNAQ] HALE Agxoz
JA|ste] o] a4ae] e AAAI

4. AL (Lipogenesis)

?l&do] A=W lipoprotein lipase /o] F7tEo] A[HEoi7t S7tstEe A} TR Y 2H4to]
S7FHAl Hek TR Qladl ARAlA FTtE e 272 A THEelE STHAA EF A4
FEE SV S7HE AEAe] 4R = B -oxidationo] ©J8f acetyl CoAE FAdste] citric acid cyclex
Foto] HyO%F CO2 thAE=H| citric acid cycles& 8t A 53 ETE B -oxidation©] F7HE] B2 acetyl
CoAZ}t F7F=o] acetoacetyl CoA7F A= AEA|Q] acetoacetic acid®t B —hydroxybutyric acid 2

acetone F/gdo] S7Hdth. ESF led2 VLDLY LDL |4 % A7 = vAER I s EF

? ©Copyright All Rights Reserved @ Korea Pharmaceutical Information Center Since 2000



ISSUE &

A2 2= (Type |l Diabetes Mellitus) (1)
TREND

VLDL¥} LDL ¥ cholesterole] F7t=o] Qla, @& A&&H FHAS S-S

filo
st
ol
30
0

5. @3 (Protein synthesis)

inuim Emmul | | ﬂ._'{nirl: Fat [ Trighpoerkdes)

sy Glyrogens s Lipogermess
Syt Prpteolysi (rhycogenods Lemerdyiry
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Ao i ¢, -___.___.—- -
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Ky
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kat !" ta Ketone bidees:
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omalaacetats, o,
_ v
Sinchvy] Cod

Furmarate

FHADH « | FADH, + 1 GTP

!

H

- o Oiifaiive  phosphorylation
ATP 4 Hy0

o

13 5. Metabolic Pathway(ZX: www.diapedia.org)

6. AE FA digt 2§

[

Aede Al vl Az FAS =5t A WolM A& 2Eo oo, Hig dfrotM=

(fibroblast)oll 4] fibroblast growth factor(FGF), platelet-derived growth factor(PDGF), tumor—promoting
phorbol ester, prostaglandin F2a(PGF2a), vasopressin @ cAMP FZAEo] o] H7t=R] b2 vieF
AlA cell cycle®] G1 phaseo|A] A Z]H fibroblast®] cell cycle
oS SHAZI
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&l 6. Insulin Resistance(ZX: www.science.kln.ac.lk)
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Iz e A WEHIAE A=cte f2Eos I HEAR ded 78 sEs T 9
d= ooh dAE"els ZEY EA Qled  EHlAE EYHE|=(GIP glucose-dependent
insulinotropic polypeptide)?} SF7t2 FAF HEI=(GLP-1, glucagon-like peptide 1, GLP-1)7} it} 1
% GLP-12 oot 94, 4744 9 YiEH4 aQlo] oo £H|E= Q13dd 2208 & FAES
AFeHS o 4 EUlol @Fo=x wWEA FH|E] & AN BHE S7HAZIL HEA 2] FAE

ZRIA 1AL A ZAEARE AR

" TR
1. GIP(Glucose—dependent insulinotropic polypeptide)

19708 27 Hutoll A 94 21 A 8371 = HWEe|EE F2ste] 9 A E2HWete|=(GIP,
gastric inhibitory polypeptide)gt sttt ©o]F o] s2Ro] Qlad RHH|E ZAIste= 712 2IETA
glucose-dependent insulinotropic polypeptide(GIP)2 7 & 3]t}

o] FEEE 4279 oAt m  FAEo] §lom  ARAAY AHolAAT FFol| EAcH=
enteroendocrine K cellof A 8] =m @7 7|7 5~782 02 AAL A% ZH|Eo] IF L7t Ao Hs|
10~208]] ot A5 27| Qledl BEu|E A=t GIP &84 A% #eNzZ, A 23, &, &, A%,
Y5tpA], #4 Sol EA5HH GIP fAFEES A29 Tl 2AtolA AJS HolBmz A= A

% gk

2. GLP-1(Glucagon-like peptide 1)
GLP-1& 30719 ofm|iAto g2 fLALE]o] 9o AR AT} Ao ZA6}= enteroendocrine L cell
oA EH|=m @7 gk

2 GIPet vE7HA 2 Zhd), A 82 HEo o5 z=Ee] EH|EM GLP-1 £8A= Hk, A%,

LN

ot 1~280 8 AA A% BHlsle] AT 279 déd BHE ATw) o] s

—

o, 4%, 25, ¥ 5 22 Ao EAfotH GLP-12 13" W3] 90%E F3ech

GLP-1> &/st=]7]  flote] ofulledt 25 N &de] 57t FdEo] GLP-1(7-37) Ee
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GLP-1(7-36) ol1|E(amide) FE|7} Eoh. FAE GLP-1& AU olA DPP-4 &40 olsf wete] 2719
otz Ato] AGEHA GLP-1(9-36) otn|=7F HHA SAE7F Atz

GLP-12 H|etM|Z mHoJA WdEE GLP-1 $8A49F AstH HAARRIARI pancreatic duodenal
homeobox-1(PDX-1)¢] x4 (upregulation)& &5t <Qledl A AAReE FAlo] F7hETh

GLP-12 ded 24 S, 25712 24 oA 9 2P| Sofl 283t

et BHl= G-l AA4-8A(G-protein coupled receptor, GPCR)?l GLP-1 845 S dojdrt.
% GLP-13} GLP-1 4-8HA|ete] Ajte] oo G-dHAdx8A47F BT AZ4H Gsa ofdflol <sf

adenyl cyclase7t AlZW cAMPE] L& J7HAXITE ©]o] protein  kinas(PKA)2} Epac(exchange

nucleotide protein directly activated by cAMP)2] &S ol KATP =22 A¢eEA K T2 (voltage—

dependent K" channeDE A3ttt 2uto g2 HepA|L o] wbxd Qo] Sr@=i} 2= Ztzf hofgict,

GLP-12 G-dAAA48A49] &3S &5 KATP) B=E Aote] HetA|Zo|A 2

HS ZZA70th GLP-12 TR %k o9& o7 PKA)QF Epacol 98] K52 ol ¢l&d

.

e

r

g-on ol

H]

R
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I
>

=32]
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Heterotri- I Adenylyl
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meric G- PFOtem Y Metabolism S —
L i’@ @D — < Ticen
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K — Enux - K ——
\@PKA 9’ _—
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uw- ; Proinsulingen
,auamam &WMN\ q .
4+ Transcription Na = —Nae
-
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Tlamlannn
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e
L
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13 7. Mechanism of Action of GLP-1(&ZX: www.dmsjournal.biomedcentral.com)
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Sulfonylureasét GLP-1& B Q14r%) #uS SAgthe AL fASHAR 248 WAL 2 olE

bz

Qltt. & sulfonylurear= K' channel9]

A
T
w2l AAo] AT spAEr GLP-10]ut GIPE of2] 4%

e Rl QEY BE S

fT

ARt WA GPAT Ase] BHE ZAASE AR BF olE2Ho AFgcrs Folrk

mebd GLP-12 7esh Qg =] 27124 % shiz nhg o] wgsiel dad 2ug 23

AZIARE Eido] 80mg/dl olstz oW Qled #HI7F AAEHER Adgs dorA] e

2. WEbAES] FA4

GLP-19] WEPAZ] gt 54 Eabk Qlek Aol Salsich. Wb mel A% opet A AmaEe
YNAERRE H2e WEARe] Bote A7 tolrt £ GEWA FelA GLP-12 Foid 2t uie}
AR FAo] fEHS B ohlet FRYHE AMHE ENE Reh A2 GLP-12 Ho|Eskelu

iz
e AATel o e WA 2] MEAEALE AAARIHE BA7F 9l

Solg A9uT ATR RS W A& Helso] WY B
Uehts @4golth olefdh Avks A28 Yk Sl Aawid, ok BHle

of olaf A wy =] wjREolaty FAbct wEbd GLP-10] DPP-4 &Aof o8] Ea=A] A st
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DPP-4 §4E5 AAAXZ|H incretin effectS Z=7FA1ZA 4= 9t}

Diabetes & The “Incretin Effect”

\Healthy Patients Type 2 Diabetics

60 = 60 =

| Reduced Incretin Effect

=y
o
1

Insulin (mU/L)

~
o
1

T T 0 T T T
0 60 120 180 0 60 120 180
Time (min) Time (min)

m (Oral Glucose (50 g/400 ml)

w— |soglycemic IV Glucose Infusion Nauck M et al.
Diabetologia (1986) 29:46-52

12l 8. Diabetes and Incretin effect(®r=: Nauck et al. Diabetologia 29:46-52, 1986)

= Fxendin—4

of dAHsH Hasof e T TS| A¢ LAt dAHEY Fol "HE Ao

ad8 22 DPP-4 40| 7tdHoln AAHOo7 Haste] DPP-4 AA @72 uehfy GLP-19] 243t
BalE AAAAF A5 FAZA 7Hs5it

GLP-19] @F wr7|7F vF #7] "ol fAlz el 247F =3l DPP-4 G40 dis) Ad4<

7H211 Q= EEE 2yt dY2AH Lo (Gila monster lizard)©] EFHofA] ‘Exendin-4'2 3] &4
sttt o] Zrpe m= GAEel WA SO Afeb|to] AjAlSt=d], 1def A1 et HolE w1 gt Fof

A7) Ao 3829 1o] el Hols FHP). o] wrHIL WA e A7 oUAE R 94
Jdade wEL 24 %ol A=Ay} He st 59 A 7ol Hdohts Ao oA g

Exendin—42 397]¢] ofm|iitoz FAE Melo|=z GLP-17 53%2 d71AY9 SAAHE Holw 2-4
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/\12_]-734)1:,_9] Ag%—cﬂ-ﬂ H]—71—7]

b R | e

exenatide(HFo|of[Eh) 7} 7HE =] it

il

23 ek o] 24 AR

_&1;_1‘

A AA Hzol GLP-1 484 zZ-gAl

s JAI 7|92 2 A (Incretin—based therapy)

DPP-4 olAA7} Stk o] epSL <17 5 opse dade 27
NA HzzAdA F 4AS FAA7Y, 2T ASAA 4 Hde G AL AN AR
T8 9 AT geolq 99e Holmalt A8e Bt

o oplE AR FARORA A o AT A g B A4 oA A48 Fict
s
Eme_(_al A *Appetite
nutrition Asatiety
| ANeurogenesis

Brain ) o AMemory

A Cardioprotection
AMyocardial glucose uptake
‘rMyocardlal contractility

| AvHeart rate

| ACardiac output

Stomach

Blood vessels

YFood intake
WGastric emptying

GLP-1(7-36)

AEndothelium-dependentll
vasodilatation

DPP-4
Inhibitors

GLP-1 Receptor

ANatriuresis
DPP-4
Inhibitors:
Sitagliptin Pancreas
Vildagliptin T
Saxagliptin i
Alogliptin
Linagliptin

Ansulin secretion
Ainsulin biosynthesis
Adecell proliferation

GLP-1R Agonists:
Liraglutide
Exenatide

Albiglutide
¥6lucagon secretion W Gluconeogenesis Adipose tissue and muscle Lixisenatide

Wlicell apoptosis Taspoglutide

Alnsulin sensitivity
ALipolysis

AGlucose ugiake and sturaﬁ
& 9. GLP-1R Agonists and DPP-4 Inhibitors(ZX: www. heart.omj.com)
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FrsAe Mz st AZEre] TS AZyR Fdot=dl F8% TS gt dEA
A+ X H(facilitated diffusion)ol] &J&sh= ZLE=4AQl glucose transporter(GLUT)F HEE-EZEF

4% A (sodium—glucose cotransporter, SGLT)7} itt.

» GLUT-4(Glucose transporter—4)

GLUTOl= 2 7H4 S/7F dew xAuit g #E&A7F AHgdnh. GLUT-1= ohfet Aol &4
St L2 Qledl] 7ol BARel Y. IEr A=A GLUT-19] &do] F7istd oAl=2
o] FAlo] w21 o7} Uitk AFLZANT} vk GLUT-2+= IhA|aEo] EAiehs Zhde ¢ado] f7
of #Agle] fddr. GLUT-4&= Z=MZEADE, ADe AYAR F=2 EA5HY Jded AP 24
SHAl dtE|o] St} ol BAAZAA Qledyt daed 8A7F Adstd PI3K7E /43t GLUT-4&

QlE]l TLre hexokinaseo] <5l

El
H
H
oft
o
Jo
o
fijo
Jhw
)
>,
)
.,
>
=]
=
f
Jo
I
I-

Azet 92 o]FAl7]
glucose—6—phosphate(G-6-PD) 2.2 F|o] Tty UEs] 2 2shidof o] gt

GLUT-4& <d=&d ol9d AMP 243 @ ds|U4A(AMPK)e] 93-S =tk AMPKE GLUT-4
FHAZ] HAF F>

=,
rE

o= FAsk GLUT-49] &2 F7H7I= 82 ot AMPKE %, adiponectin,

metformin 5o 2J5] ZASIE™ metforminte ZSHE EETO] FUSE X5t -2 #SA7]E= g
al

filo
e
Nuj
rO](
rE
5
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)
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H

2 Tyrnam-e
Kinasa
6. Protein Synthesis aclivation 4. Transhocate
T. Cabl Survival GLUTH transporters 5. Glucose
B. Proliferation '-'Dlﬂ“'ﬂ
‘Q‘ T .+ r Mema:-nlmm smragca
3. Signaling l Giveogenasis
modacubes:
IRS. FI3K. ATP = P‘g,rru-.'al.e glycogen
PO, AKT,
AS160 ete o
Lipidis

13 10. GLUT4 Glucose Transporter(ZX: www.pdb101.rcsb.org)
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= SGLT-2(Sodium—glucose cotransporter—2)

Nge d%F EE BEE AYSH §Asb] Al mEY AMTAHClH wEY EEge @doz

Hujo] oz o]&(glucose utilization)ol] AHEstH ARgLAOAE  oitd ZES 2SS4 (glucose

it

reabsorption) g},

AAor AFoAE SRl oF 180g Aro] Zrio] AAMAIE Sall et AAAIE Sl o
He g2 95 ZEd Fof HlEste] FUkkith ontd 2o AlEes AU A 25 =Y
S&7F oF 200mg/dL7F 2 wi7kR] Srksttrt 11 ool HH AEFas Fastal AHoA ko] HEEY
AR, whebaA ARl s o ko] Ao RE AFEo] AHoM= Zhgo] AEEHA g=Th
Zewol Agre SR e SGLT7 =2 93stH Agrd 2= 714 SAH| 25 (basolateral

membrane)?] = FEEAE Tl AYW=E o] FHT

SGLTE 2T %< H39ohe W (membrane protein)2 6372 ofgo] Jlom Ao o= F4
ol HEHET AN FHE = SGLT= 29 AARTe] &l SGLT-27F HE@E o] 90%°] ZrdS
Agot U2 10%= 291 AAee] Si5Eoe| Tds= SGLT-1¢ oo A&47F doldrh. Gl
ofd Aol AAREAA EElE e 19 oF 180g HZolw A9 100%7t €] T3 glo]

SGLT-2¢}F SGLT-1°] o A& ot

asndateral

lumwen

Epithebial Tinsng o
proimal

i e Tuduale

ol o

Hiod lasrmen

&l 11. Sodium-Glucose Transport(ZX: www.researchgate.net)
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A2 T T B v ARl xrd AE4rE S/ EEY ol SGLT-29F GLUT-2
grelef o8 T F5vt ZrhEHE ol gefFleh ool whet 1835W AtmhipRo] HajgA o)A Bl Eo]H
SGLT 9AIAIY) E=2 A (phlorizin)o] 0 & FEUT ol GE op7lste] S AAAIZIAL lad
e AT dejxth 27 SERYAA AEG glo] 35 2 4]
SHE HAT AANME FAFE a2 JEY QAT lactase—phlorizin hydrolaseol] ©Jsf A145] Eaj=] 1
ATEE A AT dollxle &

H2g 5o ofR YA R Eo] Aa Fol A 91Tl gl SGLT-1& Zo] 9Alstr] wiol

-{O]l

o] Wil SGLT-20f tigt Aelido] W ¥ et GLUT-1 Aol wh&

glucose—galactose malabsorptiont AAFE doitt, wabx] SGLT-209F Aex oz zr8sh= <FA|7}
7 =]

m] AMPK(AMP-activated protein kinase)

Aol diAIAS ATP2F ADPE ofyz|goz ALEste] AMPE XAttt AMPKYE serine/threonine
kinase2A] Z|A3} ZLo} thare] 2ERIZARE dHA glom T W H|ghoA FQsh XHEAES )
AMPKE AHZWAA AR &R Al F7tstH= AMPO| oJs) A5 E|o] ATPO AMES olAstal o|shzt&

(catabolism)& 0] o7 PRHL fASH: o AUHA JTL Tk,

= AMPKE ALZW oUx G444 fo) 918 4A7IGensor) AL she sz A WA U
o Q14 U gAge EskL Fat AF oisfe] Telsitk oleist oA FAYI] olge WAty A

HIEE HRBA A, o TARE Pl L Ao Leld gck

o

AMPKO] #2E «a, B, v 3709 AT Z A heterotrimeric complexZ ZtZF ATEL2 «al, a2,
Bl, B2, v1, v2, y3 ofge=z BRI 12749 X3to] = Aoz d&HA ok, AMPKe] Ae]z-g-2
B R o AT9lo] Zu BEof ol et ol ATEYE <149 giEE AZojA] TAEE ¢2 AT

L FE 7 AR BAT, BET 54 wAT,

AMPKE 82Ql deidlde diteoz G4stEo] A AR dAMd AEH A 250 sl Az
of A7t Fashe ¢ = ATP7E AZ=o] AMP/ATP Hl&o] F7istke A-¢olAd Astdr. ole
ATPE aHlste FAAT 43 Sd2HE 94 S)& dASL ATPE Adske A4 AFstet
gty 5= A webd AMPKZE 849t olshitg& frieste] ATP A4de F7H71H ATP

CAE AR, AE T4 TS JASHT el A oA dA7IE =F

>
K
it
(o]
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o
rr
T
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[
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- AMPK®| thAtsta gl 28

Atz o]ol AMPKe YFAIEZE ZedRE o2 S/ AELod FAS At Al FAA4 Fadh

28-S o= mammalian target of rapamycin(mTOR)E YAlot= 2-8& A 711 oty B =St

Brain
Heart R
AR ) Skeletal muscle
R
HYPOTHALAMUS
Food intake

A Exercise

SNS

Rafty aclsdiut::i‘:c;kzpi::eoxudnhon, Fatty acid uptake and oxidation,
' Glucose uptake,

Seelysi \ / Mitochondrial biogenesis

Leptin, *
Adiponectin AMPK Insulin
Resistin ? \

Fatty acid synthesis, - Insulin secretion

i..ipolysis Fatty acid synthesis, —
- Cholesterol synthesis, o )
- Gluconeogenesis '

-

f
Ly

Pancreatic p cell

Adipose cell

Liver

12 12. AMPK in the Energy Homeostasis(EA: Kahn et al., 2005)

= AMPK9Q] A3} metformind} GLP-1
AAFsERo| Al metformin®t GLP-1& AMPKS] &S Astal, E3 leptind]l oAk Ao g

=4 NPY(neuropeptide Y)©] RNA Hddo] AALHA 34 HAH7F A5t AFo] FAagich
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SHgstE AMPKE fatty acid synthease(FAS)?F HMG CoA& AA|ste] z|ukat dhA )

@_

=
=

ZAA7]141 phosphoenolpyruvate carboxykinase(PEPCK)2} glucose—6—-phosphatase(G6Pase)

£ AA|Ste] 7to] Tt AAS ATt oF23 metforming TSo4 AMPKE E£FAA T G
Z7FA7]13L GLP-1L2 #HFolA Zrgd-A=4 Qe EH|(glucose-stimulated insulin secretion)E 7}
NEd=s
GLP-1 receptor P
4
GLP-11
%
hypothalamus —
bdipocyte \ glucose-stimulated PEPCK | glucose uptake 1
prergy store b | fo0d intake 4 insulin secretion 1 G6Pase |/
body weight 4 l l l
fatty acid cholesterol gluconeogenesis U |
synthesis { synthesis U
3 13. Metformin and GLP-1R Agonists and DPP-4 Inhibitors(ZX: www.ijem.in)
(m] PPARs(Peroxisome proliferator activated receptors)
PPARsE= 9 S22 F£8AZA AHROIE T2E F8A9F FX7F FAkSHY EZed oAb, 24t 4Hst
9 2@ fAte]] frofot= ofg] fHAES @S AT B9t A5 ¥ sWAeE] g Toish=

Aog oA 9t

PPARs= @A a, v, B/6 Al 7FA oFgo] rh. PPAR-a = 53 ZHA| oA LA H ™, PPAR-«
o] @4k FAAALS HAaA7IAL AuA e AT ot @Y HEL, WA, ge 3 oA
Aot T Al EAIst] 950 W3S} vhe= daAXth. PPAR o 27449 249 fibratex 74
e Ea AdE A ZHAHES AsA7lE AP otk PPAR v & AHERAN SATNA AEY
At Aok SXA7IA 7, 420 ded A8e SAAA E9e Wt PPAR-6 9] &4k AW
Aol diAbe: XA
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Inflammation + PPAR—’Y Adiponektin +
Reverse Cholestero esistin, TNF-o. +
0 Transport * Adipogenesis *
Fatty acid storage *
; \ Adipose Tissue
f‘ Inflammation + Fatty Acid Storage *
Reverse Cholesterol
Vessel Wall Transport +

Inflammation ¢

\ PPAR-c. FFA Oxidation *

Triglyceride + > '
HDL*

Small dense LDL +
Insulin-Mediated ™

Glucose Uptake *

‘ FFA Oxidation + %,

FFA Oxidation +
. PPAR-8

Liver

FFA Oxidation *
Body Weight +

m

13 14. Peroxisome Proliferator Activated Receptors(ZX: www.ahajournals.org)

AR Aol A= PPAR y 484 Z-gA|9 thiazolidinedionest= Q&% 34

SHe opAlE Y4l AHEHET 9k 18BE PPAR a9t v B

Satol A Uehbe ndga AL ol SO AN 4 itk

LS
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