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Objectives: This study was performed to evaluate the effects of Metformin and Lonicerae Flos,
Agrobacterium Rhizogenes, Coptidis Rhizoma, Atractylodis Rhizoma Alba, Houttuyniae Herba
extracs combinations on hypoglycemia in RAW 264.7 cells.

Methods: Expressions of Sirt1, p-adenosine monophosphate-activated kinase (p-AMPK), AMPK-
alpha, peroxisome proliferator activated receptor (PPAR)-alpha, PPAR-gamma, X-box binding
protein 1 (XBP-1), tumor necrosis factor (TNF)-alpha and interleukin (IL)-6 were analyzed by real
time polymerase chain reaction and Western blotting analysis.

Results: The level of gene expression of Sirt1, p-AMPK, AMPK:-alpha, PPAR-alpha and XBP-1 in
relation to that of beta-actin were increased or decreased significantly with the Metformin and
Lonicerae Flos, Agrobacterium Rhizogenes extracts combination groups. The level of gene
expression of TNF-alpha and IL-6 were increased significantly with the Metformin and
Houttuyniae Herba, Coptidis Rhizoma extracts combination groups.

Conclusions: Metformin and Lonicerae Flos, Agrobacterium Rhizogenes extracts combination
groups showed synergistic hypoglycemic effects by increasing AMPK and PPAR gene expression
in RAW 264.7 cells.
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Metformin AlE2] &&= Uil &4tz 4ok54E W
Sfjote] Al¢ o] A& WAok= acarbose AlS9] k=
9T,

Metformin-2 biguanide#| ¢F=2 @7 A28 T
Zpo] 12} oFEa o AREEL 9low 55| thE 7
d7dstAlel vish Add H A5t 52 FA8ol A

[e}
= Atk A9 EEA] ZAREE(lactic acidosis)
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Metformin& French lilac®] FoAAE o2 1957HHE
FrHolA AREE] AL, ml=ol A= 1994858 Abgol
S|I7FE o, 2 B AR 7|l A st T oFE
of ofum, A-g7H2 Blw A Hof YAt olA7HA]
A7 tf 721 2H871 -2 A| 229 ofq =] 2ol ofst
£ adenosine monophosphate—activated kinase (AMPK)
o] Z3lE fFiesto] ThoflA F AA8-S AAlshl =
2 Zholl A At ASHE £A)7)E Aor BuEgh”,
2 A7 Ao 25hH Metformin®] EdA512-go=
AMPK®] Q14ts} AF$] kinaseql LKB1o] Hagh Ao = vt
o™, LKBI1o| @3l transcriptional co—activator$!
TORC29| Qitehs 58 A 4282 Ueidl= A
S = grsl Rl

A28 ity HAY o] Fagk A1 HITat & A
goll A5EEgo] WHsHA A= o] o] v Rel what
FT A5 A7 A2y GiS HIRI AT
o] W3l el F83 7|AE & Aoz FZrHrh A7t
2] Metformin®] @58 A4+ 4249 =2o] YHEo]
Rom, thii HeghA 28t Ayksto] FyhujmA|x
(endothelial cel)E FHEeE S-S AAIT= A}

7} R =), of| & ¥ Metformin endothelial cello]l
A AMPK &35HE 53] nuclear factor kappa B 2442 ¢
A5, endometriotic stromal cellof|A] interleukin (IL)-8
2 aromatase 244 oJAlshs Aoz BRUEYLY, whabA
Metformin®] macrophageo4e] F85 7174 FEsH
ASHHS2] Aloj7t o]BA| Qled AP 7id E st
248l AAE=AE £ ¥ AHAeR

o2 7HEd
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A2 gpofal GIoke] WS Foto] oFE A5t Rag
HAE Porlt AR ol glovt obariA gol of
F212] ekt 1 ol FollAl Metformindt th-S 1

u) Gatst vk E7k @97, AolA Me-

Foldle ol A ded BY &

okeh 4= Ql& 7ot

2 AFollME WE, ol x, 523k e, ¥ FEES
Metformina} &7 RAW 264.7 AlZof| A2lst, quan—
titative real time—polymerase chain reaction (QRT-PCR)
= 53}l AMPK, PPAR-alpha, PPAR-gamma, IL-6, tumor
necrosis factor (TNF)-alpha, X-box binding protein 1
(XBP-1)& ot T3t Western blot2 F-5ko] Sirtl
and p~AMPK protein level 5= T2t 47 A¥ES
&5l Z42e] ol A Metformin} FeFAe] A /o]
tiste] obi 17t skl o™, ozt Metformint -8 &
ofsto] F2-g 4 9l ofq o= AlATE ef= Y

7Rs3€ B sheie,

=

Az U Y
1. H8ME

Macrophage cell lineQ] RAW 264.7 AlZ= = Al
ZF 2P (KCLB, Seoul, Korea)ol|A] 5o} ARR51 T, A
IHjF2 Dulbecco’s modified Eagle’s medium (DMEM)
ol 10% fetal bovine serum (FBS)1+ 2 mML-glutamine,
100 U/ml penicillin, and 100 lg/ml streptomycin®] &+
H "jx]E ARESEATE CO;, incubator 37°C, 5% CO, —
95% O, Z7stell 4] vijgstaict. Adol AHgH #E, o4
, 223l 3 3 &S (water 100%, ethanol 30%)
Bt ofstjstol 4] Al-gHtol ARgSH T
7}y M5 “g/d=t(elst N), Metformin A 2]w-(°]5}
FZ=(ethanol 30%) *#2](o]st BCE), W&
FZE(water 100%) A=-(¢]5F BCW), oAz FE5&

flo pu
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(ethanol 30%) A =+t(o|s} USE), o8z FEE(water
100%) A2l (elst USW), &-23} F&&(ethanol 30%)
A2l (o]st GUE), 323t &8 (water 100%) A 2]w(0]
5 GUW), 3= FZE(ethanol 30%) A&t (o]5F HGE),
Za FE=(water 100%) Al HGW), ¥4 =&
E(ethanol 30%) Az]+(°]5F HLE), &8 F=E(water
100%) A=t (o]t HLW), Metformin+®& & E(ethanol
30%) &5} M+BCE), Metformin+¥& Z&E(water
100%) A0k M+BCW), Metformintol % &%
(ethanol 30%) A 2](o]5} M+USE), Metformin+o]A %
ZZB(water 100%) AH&(0]5F M+USW), Metformin+
223} FEE(ethanol 30%) AHZ+t(e]st M+GUE),
Metformint+g2-23} F&&(water 100%) 2| (o]sF M+
GUW), Metformin+3Hg F£Z2(ethanol 30%) A =+(0]
5t M+HGE), Metformin+&= & & (water 100%) *&]
T(o]sF M+HGW), Metformin+&# F=&-&(ethanol 30%)
Agli(0]st M+HLE), Metformin+&3 FZ&E(water
100%) A 2|w=(e]sk M+HLW) 2] 2270 & W51}, o] %
ZYZYOl M|aE ol 24417 F<F 100 pg/ml FEA 2 E S

1!, 1 mM Metfornmin= # 2|},

2. MEHHY

RAW 264.7 cell2 DMEM®] 10% FBS?} 2 mML-
glutamine, 100 U/ml penicillin, and 100 lg/ml strep—
tomycin®| $-E HjFAS ARESte] 37°C, 5% COy,

LHT I: Metforminit HHFof A| ASSUE Liefh= B

90% humidity®] Z7AstollA HIFEIQIT}, HiFE A2+
2~3%Yof| RF A4 wljQFlS upAto] A HjFSte] Al i
st Hdjo] =2ot3S w phosphate buffered saline
(PBS) .2 A|ZE A2t & trypsin-EDTA g0 g Bz}
B A 2E 2ot FH 94 Eeste] AEE 2e the Al
of vz & & Zeksto] Al vjeFste] AME-SHAT

3. Determination of tissue gene expression of

RAW 264.7 cell by qRT-PCR

Total RNAX Trisure (Bioline, USA)S A}g3}o]
protocole] Wt 8] AAskAT 1 nugol total RNAE
cDNA synthesis kit (Sprint"™ RT Complete Oligo— (dT)1s;
Clontech, MountainView, CA, USA)E ©]-&3}o pro—
tocolo]] Wt A} B2 485} first strand cDNAS
ARy, RT-PCR AE-2 Light Cycler—Fast Start DNA
Master SYBR Green (Roche Applied Science, Indianapolis,
ID, USA)= olgste #F Whe §3= 20 & 5t
LightCycler instrument (Roche Applied Science)ollA #l
ystlet. Primer EF 2 A2 Table 10 FARH i}
Ztt. PCR amplificatione C/EBPaoflA] 95°CollA 10&
<t prior incubation ¥, 45 cycle®] amplification (95°C
oAl 10&7F denaturation, 52°CoflA4 1027}t annealing,
72°Co| Al 15%7F extension) 1991 beta—actinoAl+=
95°Coll Al 105 B9t prior incubation &, 35 cycle®]
amplification (95°Cof|A] 10z7F denaturation, 52°Cef|A] 10

Table 1, The Primer Sequence Used for Real-Time Polymerase Chain Reaction

Genus specific primers Direction Sequence Annealing temperature (°C)

Beta-actin F 5’-GCAAGTGCTTCTAGGCGGAC-3 52
R 5-AAGAAAGGGTGTAAAACGCAGC-3

XBP-1 F 5-TGGCCGGGTCTGCTGAGTCCG-3 51
R 5’-GTCCATGGGAAGATGTTCTGG-3

AMPK alphat F 5’-AAGCCGACCCAATGACATCA-3 49
R 5'-CTTCCTTCGTACACGCAAAT- 3

PPAR-alpha F 5’-GCCTGTCTGTCGGGATGT-3 50
R 5-GGCTTCGTGGATTCTCTTG-3

PPAR-gamma F 5'-GCCCTTTGGTGACTTTATGGA-3 51
R 5-GCAGCAGGTTGTCTTGGATG-3

TNF-alpha F 5’-GAACTGGCAGAAGAGGCACT-8 52
R 5'-AGGGTCTGGGCCATAGAACT-3

IL-6 F 5 -AGTTGCCTTCTTGGGACTGA-3 49
R 5’-CAGAATTGCCATTGCACAAC-3

XBP-1: X-box binding protein, AMPK: adenosine monophosphate—activated kinase, PPAR: peroxisome proliferator activated receptor, TNF: tumor

necrosis factor, IL: interleukin,
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%ZF annealing, 72°CellA] 1527} extension) 5ttt do]E
+ LightCycler Software (Roche Diagnostics, Penzberg,
Germany) 2 2453tk ZH2He] @404 cDNA 4l &
= 24 2o & ARgSto] WAY7FSEE primer—dimer &
& A=A FARFe] AAME-2 beta—acting 715
o7 Aot 2-ACt (BEJF 7429 threshold gt —
beta—actin®] threshold ZFDE otz WAL=z ALIES]
a1, SAxpe] Hrd=Re differentiation media®h 2] gt o
=

22 1,002 75st0] 4 2 SFohrt.

4, Western blot analysis

Cell lysate preparation= 918l A€ AZE 150 mM
NaCl (PBS)e] ZgrH 10 mM phosphate buffer (pH 7.4)
oz MHSH &, 0.1% sodium dodesyl sulfate (SDS)
and 10 mM B-mercaptoethanol®] 2Z3H PBS 8-<fof g
1 gXAT AEE St 8% SDS—polyacryla—
mide gelsoll €2 ¥, protein band& semi—dry blotter
(MilliBlot=SDE system; Millipore, Bedford, MA, USA)
E AF8ot] nitrocellulose membranes (Schleicher and
Schull, Dassel, Germany) ¢]of] Boj= =t 123 mem—
brane= 0.1% tween-20 (Tris—buffered saline [TBS]-T)
o] 3HE 10 mM TBS (pH 7.2 2.8 13] A= &, 3%
T2 2571 278 TBS (pH 7.2)) Y1 4204 1A17F
<t blocking A|Zth. Anti-Sirt] antibody, anti-p—~AMPK
antibody, anti—~AMPK antibody (Cell Signaling Tech—
nology, Danvers, MA, USA) &2 anti-beta actin
antibody2} WH§5Fch 2417 §<9F incubation®t

horseradish peroxidase—conjugated goat anti—Rabbit

immunoglobulin G (Santa Cruz Biotechnology, Santa
Cruz, CA, USA) (diluted 1 : 1,000)& 22} FA = 5} |
oFslatt. 1 & chemiluminescence solution (Amersham
Corp., Newark, NJ, USA)e=2 *]2|5}] image reader
(LAS-3000; Fuji Photo Film, Tokyo, Japan)2 E45}tt.
Resultant protein band®] Z+&+= densitometryZ =75}

R, A O] HEEO hetg—acting L2 Sto] BAIGITH

5. §AIXNe

Z}7ko] SR 4R0] AT S35 ofjloH, A A=
Yt gk £ 25 9 2H(mean £standard  error)2  FEA|SFA AL
SPSS 12.0 (SPSS Inc., Chicago, IL, USA)E ©
way ANOVAR 7} AR 74e] A A 245 Al98skal
o} Aol BAA F-o)4dL PEte] 0.05 olekel %ol
ot Z o= HSkrh

%
<
@]
=)
7
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1. Effect of the Metformin induced expression in
RAW 264.7 cells of Sirt1 and p-AMPK by extracts
Metformin¥t W&, 5238}, ol %, &+, 39 FE2=
o] B-g-o] Sirt1¥ p-AMPK O] e k& F=7] g<lst
7] flste] ¥iE, 323} oA x, e, BT FE=(ethanol
30%)& A2t RAW 264.7 HZE3} Metformin+2Z,
=23}, ol %, 4, Fel 5= (ethanol 30%)= A=t
RAW 264.7 A|ZEE-2 western blot B0 2 7Ha519ch
Metformin?t #&, 3228}, A%, 35, &4 55

(ethanol 30%)= &7 A2k RAW 264.7 H2EoA

Metformin (1ph)

Fig. 1. Differential effects of extract

4 ] 3
N A B ¢ D E M A B D E (100 pg/ml) on Metformin-induced SirT1 and
— — — — — || — — i — SirT1 p-adengsine monophosphate—agti-
vated kinase (p-AMPK) expression
in RAW 2647 cells, lysates were
— . — — B s d— p-AMPK analyzed using western blotting, N:
e normal, M: Metformin, A: Atracty-
lodis Rhizoma Alba 30% EtOH ex-
— — — S | | a— — AMPE tract, B: Lonicerae Flos 30% EtOH

extract, C: Houttuyniae Herba 30%

— S W w— cla-aclin

EtOH Extract, D: Agrobacterium
Rhizogenes 30% EtOH Extract, E:

16  www.jkomor.org

Coptidis Rhizoma 30% EtOH Extract,



LHT 9I: Metformin} HHT 0| A| 4EE TS LIl Bty

Metformins €7 A 2514 %2 RAW 264.7 A3
of Hlsfl Sirtl¥ p-AMPKE] Fdo] Frlstytt. =
Metformin¥} 3-28} F&&(ethanol 30%)< &7 A=
RAW 264.7 A2 A Sirt1x} p~AMPK ] o] Z71gt

A AT = A (Fig. 1.

=
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2. The level of gene expression of AMPK-alpha
in relation to that of beta-actin
N2 0.80, M2 0.7602 =4 ch(Fig. 2). M+
USE=-2 0.84, M+GUET-2 2.70, M+HGW=2 4.502
2 ZA Yt M+USE, M+GUE, M+HGW 3702 M

3} ¥ A BAH 02 G054 AMPK-alpha §-A%<]
HAA] 7 2715 HM+USE; P<0.05) (M+GUE, M+
HGW; P<0.001). £ M+HGW+o] 7}4 @o] =713t
2E HAY 4 9
5 1
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3. The level of gene expression of PPAR-alpha

in relation to that of beta-actin

N2 1.01, M2 0.682 == A th(Fig. 3). M+USE
T2 2.29, M+USWH-2 1.59, M+HGWw-2 3.38, M+
HLE#2 1.572 S =oh. M+USE, M+USW, M+HGW
37l Mt} Bl Al FAIA 0 &2 {21517 PPAR-alpha
FHze] FAAHETE FIFATH(M+USW, M+HLE;
P<0.05) (M+USE, M+HGW; P<0.001). £3] M+HGW
o] 71 ol F7lsHith

4, The level of gene expression of PPAR-gamma
in relation to that of beta-actin
N2 1.03, M2 0.8302 =A% ch(Fig. 4). M+
USEt2 0.94, M+GUW-2 0.90, M+HLE-2 1.052
=42k M+USE, M+GUW, M+HLE 37122 M7}

Fig. 2. The level of gene expression
of adenosine monophosphate-
activated kinase (AMPK)-alpha in
Relation to that of beta-actin in
RAW 2647 cells, N: normal, M,
Metformin: E, ethanol 30%, W: water
100%, BC: Atractylodis Rhizoma
Alba, US: Houttuyniae Herba, GU:
Lonicerae Flos, HG: Agrobacterium
Rhizogenes, HL: Coptidis Rhizoma,
*Significantly different from M (P <
0.05), TSignificantIy different from

M4HEE MEHGW M4+HLE M+HLW M (P< 0001)

Fig. 3. The level of gene expression
of peroxisome proliferator activated
receptor (PPAR)-alpha in relation to
that of beta-actin in RAW 2647 cells,
N: normal, M: Metformin, E: ethanol
30%, W: water 100%, BC: Atracty-
lodis Rhizoma Alba, US: Houttuyniae
Herba, GU: Lonicerae Flos, HG: Agro-
bacterium Rhizogenes, HL: Coptidis
Rhizoma, *Significantly different from
M (P<0.05). * Significantly different
WHHGE  M+HGW from M (P <0.001).

M#HLE  MHLW

www.jkomor.org 17
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5. The level of gene expression of XBP-1 in
relation to that of beta-actin

N2 1.00, M2 1.01=2 SA =]tk (Fig. 5). M+BCE
T2 0.42, M+BCW-2 0.42, M+USE#2 0.32, M+USW
2 0.40, M+GUE2 0.41, M+GUW2 0.53, M+HGE
2 0.38, M+tHGWAE2 0.05, M+HLE-2 0.18, M+HLW
2 0.392 SA =Tt Metformindt &7 S22 A=%t

= 7ol Mtk Bl A] BAR O 2 FolokA] XBP-1
Az HAAH L7 HAsHATHM+GUW: P<0.05) (M+
BCE, M+BCW, M+USE, M+USW, M+GUE, M+HGE,
M+HGW, M+HLE, M+HLW,; P<0.001). £3] M+
HGWto] 7Hg wol 745t

o rlo

18  www.jkomor.org

M:GUW

Fig. 4. The level of gene expression
of peroxisome proliferator activated
receptor (PPAR)-gamma in relation
to that of beta-actin in RAW 2647
cells, N: normal, M: Metformin, E:
ethanol 30%, W: water 100%, BC:
Atractylodis Rhizoma Alba, US:
Houttuyniae Herba, GU: Lonicerae
Flos, HG: Agrobacterium Rhizogenes,

MEHGE  M+HGW  MHHLE  BA+HLW HL: Coptidis Rhizoma,

Fig. 5. The level of gene expression
of X-box binding protein (XBP-1) in
relation to that of beta- actin in RAW
2647 cells, N: normal, M: Metfo-
rmin, E: ethanol 30%, W: water
100%, BC: Atractylodis Rhizoma
Alba, US: Houttuyniae Herba, GU:
¥ Lonicerae Flos, HG: Agrobacterium
Rhizogenes, HL: Coptidis Rhizoma,

¢ *Significantly different from M (P <
0.05), TSignificantly different from

MHGE  MeHGW  MHLE MW M (P<0.001).

6. The level of gene expression of TNF-alpha in

relation to that of beta-actin

N2 1.01, M2 1.342 S3=IcHFig. 6). M+BCW
T2 1.40, M+HGEZL 1.300.2 3=l M-} H|S:
T $A45 GAEE. M+GUER-E 0.66, M+GUWZ2
0.97, M+HGW2 0.1322 ZH=o] BAHoZ {9
-2 VEREA] GEXAIRE, Mt} H| A] FHAohe AR

Aot SHEAW M+USE#-2 4.55, M+USW+-2 6.39,
M+HLW+-2 7.730 82 ZA=3th. M+USE, M+USW,
M+HLW 37052 Mtk Hlw Al SAH 2 {-9olsHA|
TNF-alpha f-32F0] HAF =7t Z7FshAtHM+USE; P
<0.01) (M+USW, M+HLW: P<0.001). M+BCE#2
3.28, M+HLEZ-S 4.162.2 ZA o] EAH 02 §9o4
< WERA] AR, M3t vl A S71sehe Bde 2
At
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Fig. 8. The level of gene expression
of tumor necrosis factor (TNF)-alpha
in relation to that of beta-actin in
RAW 2647 cells, N: normal, M:
Metformin, E: ethanol 30%, W: water
100%, BC: Atractylodis Rhizoma
Alba, US: Houttuyniae Herba, GU:
Lonicerae Flos, HG: Agrobacterium
Rhizogenes, HL: Coptidis Rhizoma,
TSigniﬁoantly different from M (P
<0.01), fSignificantly different from
M (P<0.001),

Fig. 7. The level of gene expression
of interleukin (IL)-6 in relation to
i that of beta-actin in RAW 2647
cells, N: normal, M: Metformin, E:
ethanol 30%, W: water 100%, BC:
Atractylodis Rhizoma Alba, US:
Houttuyniae Herba, GU: Lonicerae
Flos, HG: Agrobacterium Rhizogenes,
HL: Coptidis Rhizoma, TSignificantIy
different from M (P<0.01). TSigni—

K M WHECE  M+BCW  MRUSE  M=USW  MHGUE  MHGUW  WHHGE  M:HGW  MHHLE  WMHHLW

7. The level of gene expression of IL-6 in relation

to that of beta-actin

N2 1.11, M#+2 1.912 4= 3ick(Fig. 7). M+BCE
T2 0.41, M+BCW-2 0.22, M+GUET-2 0.59, M+GUW
2 0.35, M+HGE#2 0.12, M+tHGW-2 0.742 &34
HAoh Math Hl A] SAA 0 = fo)/do] trehbl kgl
O B% IL-6 FAxe] W7t FAaskqict spA|qt
M+USE#2 2.90, M+USW-2 6.46, M+HLEw-2 10.65,
M+HLW-2 22,9622 4=t M+USW, M+HLE,
M+HLW 3702 M3} Hl Al SAH SR {951
IL-6 -#3Ate] TP} S78HTHM+USW: P<0.01)
(M+HLE, M+HLW; P<0.001). M+USE#-2 M3} H]
XA BAHCE felo] et gigroLt IL-6 47
Ao AP &7t F7 s3I

ficantly different from M (P <0,001),

a

1]

HE0] 22 atractylole #4422 ot 4w

i SOl ol g3} AHAR GRS BT il

L
<
_‘__d:
o
)

tH?, Egh WiZ o] 2% 50| streptozotocin

=
P ANEI} Qets 2 st ek,

ol zo] Tt AT Q9] T, BHZ] n|x|= gF?),
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25k AE 5 tannino] 94 2 =R

+r oz 9 A g, sgge] FEE &
ﬁ:rLOﬂ/\ﬂ lipopolysaccharide (LPS)Z2 =% NO

, INOS, COX~2 % cytokinedl| 1] x|+ oA F
—4 o] B up Qe

FFolle GAAPECRZ baicalein, biacalin, chrysin,
oroxylin—A, wogonin & wogonoside 53 72 304 &
o3| flavonoid7h =l e, FAF, Tk,
o, FLe =], Frtolels, gt H Hitet

2 L

g ofalst 9 AEEd B8 714

I:]_21*24)
Fao] AFES A EE Aol ol FrolA dojut

gt LEC| fastn sjE7} o g
dE A ‘Rlﬂ}. 73 %&XPQ—O st 710

o 3O el gl Eﬂﬁ}oi Riat: Eﬂol st H"Ur H
Zd g O Ha s sk Aok A" g2

tato] 2-gste] gasE stk Ae HAshe Zos
a4 Qlet. 3t berberine FEAE o]-&5te] Z¥|AH]
St 287 50] Pl & Ao A Uk

2 QoAE G4 B §9F SO Tt Uk 4]

o] M oldx, 23} I, 9 FEFE2 Metformin
I HE5I9ES o, 99 24 9 A5 A ot 8=
HeRd AJRe] gt ARE in vivo HEES Fol Yot
LA e o =

Metformine A14|9] theFet 7)ol 2h-gste] Fdhn
5= e, A W] olv 7] ddS 28ste =
3*6;} 49 AMPKE F9 =2m= sto] vepdoy,
AMPK+E serine/threonine kinase®] ¥ o2 A3 1 of
UA] el E AAlshs ollvA] AA'2 d8A = G40
tf. AMPK= Al W] oy =)7F F=3F A%H(adenosine
triphosphate [ATP]o]l B|s]] AMP7} 57toh= Adsh oA &
J3tEo] A4 olvA] S 2EFA1717] $15) ATPE 4-H]
Sh= A4, S 2EHE 0—4 ?a ‘& AAskaL v
& ATPE Aitsh= ), = 24T 42l sigatdS &
A, AMPKE 2% xﬂg_ewa 2 e
(leptin) ¥} ot} ¥l (adiponectin) 2] A|ZE W ASHE &
Hade & 84 . Acetyl-CoA carboxylase
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(ACO)+= At 71 9ol A== a4 24 7t
&t steltt. AMPK+= A%H4
Ao M ATPO] 5714 ARg-S AT
Metformin} 3HF 5552 B85S wo| 9
z4 a= ZA5H] Y8l Western blot B2 AF-g3}o]
TS Metformindt 2 FE2E553 @7 Ag
oA, Aejstz] ¢k ol HIdl Sirtl® p-~AMPK <] &
_7}0}%} £5] M+GUEZ°lA] Sirt1¥} p—AMPK
7R A& gl o= ek
T-PCRES E3§ AMPK-alpha f440] @d Hz2
9 ), M+USEZ, M+GUEZ, M+HGW#E 5
F9]44& YERIch(P<0.05) (P<0.001). 912 3

o

l OE
e
ﬂ
ox,
=
>
>
@)
@)
ol
o
o>

anrE 9

e

Lo rSL' M
OII m;i —‘
2
ol

N, _]l)h
FLI _L|>i O_u
r2

7ht Sl A, M+HGWEo] 71 ' Aert =] eyt
o] Metformind} o] x FE&E(ethanol 30%), &<

ol g

jﬁ%ﬁ(ethanol 30%), 3= FE=(water 100%)9] |
°l < TEFS et
Metforming T ARG AR U2 a3-E Yebdtal
.E_ /\ O]

2% AL AT 18Y

PPAR-alphat= 72204 2 WA M livere} muscle

o)A peroxisomal & mitochondrial p-oxidation®} fatty
acid uptake 52 &l FAALS] ool Hofsh= A
A YAE 2R HTels A8S dAlste] 2k
doA AlF HAE FLtth= Bart glo] vk 254
24 7FsAdol Al71=ar 9lvh. PPAR-alpha®] 2/
lipoprotein lipaseS 53 triglyceride®] level S w03
B A3 A PPAR-alpha F77}e] AAH =S
< o, M+USE<:, M+USW+, M+HGW+, M+HLE
AR Fo48e e TP <0.05) (P<0.001). ¢
A7 FollA, M+HGWAEo] 7 ' d A7t =A Yet
=2 O]i Metformin?} ©1/4% FZ-E(ethanol 30%, water
100%), &= FE=(water 100%), FH FE=(ethanol
30%) 2] H-g-o] PPAR-alpha A2 @A Z7}of o]
AL ofn|7} ikl Az

PPAR—gammah A YA L O] AAEARA T2 shol
o} o= UL %}"*ﬂr 7ol Tofste

=73}

At/

3L 1o rfo



Q. 5t Bz 2204

rO

=4 =S FHA7=

gamma A 24 lad AP NAAA &

Frte Bisl olg S Aokt B AgolA
PPAR-gamma #4729 HAHEE SH5IHS o, M+
USE+t, M+GUW+t, M+HLE<#o] 4]

A Fold2 & 4 stk

LSIA| AEHATF A2Y o] W] Fa%t

=

I

T ol
& Pk BuEol o ol el wetA o] Ape
ohet dl&d AT FeFS Frha oA Atk &
ZA4 2EA WY A olF Glolle dHl Bosks Ao
XBP-10.2 R 1Eeh?,

2 AdoA XBP-1 f42te] HAFEE S92
o, Metformin¥ ¢F= FE52& HE% BE oA A
Hog folotA AsHATHP<0.05) (P<0.001). &3]
M+HGWollA] XBP-1 5421e] YA L7} 71 o]
745kt ol AXA AEH AT} B Al AAS $]5)
XBP-10] 48 gtog, XBP-1 G@xto] st E 7hA
= 4&XA AEAS FAE ouEtia E & St
Metformin¥} oF& FE2259] HEo] AxA AEYHA T
4 9 ofie] ojoj7t gl Ao = Al 4= Sl

Aol EZRIogt thefet 2o oJgt §h-g- 0 2 THAA| L}

Es
ThE TRt A2 e 32 2] 24 o

Ei= geolrh 11 Fol=

A Afo|EZFI(IL-1 B, IL-6, TNF- alpha)J} M2 thAlA

o} A H FAZA Aol EFFI(L-4, IL-10)0] g, &

4 Al EZRRIS thE HAN|ZES SSAA dF Wt

= 771 W, A Al BRI S S

WS oAlela /S frAlske dES T M1 HiA]
AT

eX
TNF—alphab ﬂ*éﬂ% 1t AA| 2z 25l A/ = o]

SOl GO RIE 478 a9 MeE B

AT 2f: Metforminz} HAFO| A| 4SS TE HEILHE SHFAY

ju)
i)

rlel

188 Uehliel, Fobels 29 5o w4 9%
& HRIAIZITEY ) TNF-alphats @204 ®at ofu g}, of
AR AR ks HA= F837F AfolEFRIo|th
TNF-alphai= H|9t el AX|Fo] 2 2&]of|A 1
o] u|¢ Z7he Ae|g ZAFthe Ao] BuE e,
%7}t TNF-alphat= H|qH *o*ﬂioﬂ A9] A% TSl ofF
2% v7iA = 285, @ e FAaAIHY,
e - vﬂ/‘lﬂ‘ﬂ% A A S
F7H71E T AE "dAbelle 9 X A= *EW
om, IL-6 A& Frsto] IL-62F 7
A(SR-A, Lox-1D 2] @S S7HFTH= B
H AoflA TNF-alpha F32te] HAA =S =451
S ), M+GUER, M+GUWZ, M+HGW-S EA42 9
Frolge vheh) it g AFE Held sn
M+BCEZ, M+USEZ, M+USW-Z, M+HLW42, M+HLET
2 37kt A% Uer U 56 M+USEL, M+USW
2, MHHLWZ-E 541202 §-0]514 TNF-alpha 44
Zre] HAYEI F7FHATHP<0.01) (P<0.001). o]&
Metformini} A% F=5, 4 F2E9 HE A 4

Aol fololol Bk 28 AR

o
ol

A AL B2 E

T, M+HGWZ-2 574] A1 frolde yehbA] kgt
ot A Bk shA9 M+USER, M+USWA,
M+HLEW, M+HLW2 S7oks 4= Herdilth
E35] M+USW+t, M+HLE#, M+HLW#S EAZo 2
L oleA IL-6 GAHAre] TAA LI Z71sFAtHP<0.01)

(P<0.001). o]= Metformini} oJx F=E&, &9 F=&5
o .8 4| 9% 28] fejoloF Pri Aoz B 4 9
o[l A& FotH, Metformindt 523, 5 55

o] 8ol Sirtl, p~AMPK, AMPK-alpha, PPAR-alpha,
PPAR-gamma, XBP-1 -F73%}e] A EE 24 A
Harzle 2 Ed 4 %tk 183 52
3= ethanol 30% =, F2-2 water 100%2 325192 7
ol 2 27E HEITE SHATE Metformin®t ©]4]
, ¥ FEE9 ¥4 A] TNF-alpha, [L-6 #-7z}o]
A7} 0 A 015 b ol Al

m vivo BEE E8 Metformind} 23}, 37 559

Zyzy 57].

FN*

rﬁh
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1H-8o] Metformin @5 AME AETHE o I 24 9 4
% A Bt Qlvk= AL & 4 AT} B3 Metformin
oz, a7 FEEO] B8 A EF 2ol tigt Fo7t
dagt Aoz ARHr), oFgahEQl ARl A7 24
SHAASE, T ARl A5/dHI 9] 21452 Qled AE F
=ate] £7] e G A 4 Y. 25 Metformin
¥ groF F2EEE0 e ARE A9 ofe Q] 7t
ofe} Ql&d, 45 24 2gof ofoh= ket vhg
2o gt F7HAQ] At 2aT Aoz YZHrt, &
Al A Aol Metformin}t ®-gANS-Ste] SFRE F7HA
7|11 B8-S A 7)= A= o2 1 7Fsdol A&
Aox gz

Z2E

Metformin¥t W&, oAz, F231 &2, & F=5=
(ethanol 30%, water 100%)S &7 AH25to] Sirtl,
p—AMPK, AMPK-alpha, PPAR-alpha, PPAR-gamma,
XBP-1, TNF-alpha, IL-6 %2}2] AL H|2|=
gkl sl vz 22 28 ‘ﬂ%"%

1. Metformind} 583}, g FE52] #8-2 Western
blot, RT-PCR B4 A], Sirtl, p—AMPK, AMPK-alpha,
PPAR-alpha F77-0] @G =7t G4 e S7H U
EFRl.

2. Metformin?} 523}, & FE5=°] 82
blot, RT-PCR £4 A], XBP-1 3-XA}te] A =7} 59
A = AAE Ve

3. Metformina} o} %, &l F2E2] H4-2 RT-PCR
Ha A, TNF-alpha, [L-6 §3219] A7} 524
WA S7Fste], o7 Ha g Ao g APZbET

4, F83}= ethanol 30% FEE0|, I water 100%
F2&°| Metformin® §74| ARESHES o a7 F2 A
o2 PEE

5. Metformin®} 223}, 33 52| 82 Metformin
5 ARG AlET e 2d 2 95 2E 28 a7 R
SHA Uehgten, 35 &2 9] A4S sto Metformin}
HEA B E 7710 RS FaATle A= of=

= 7 7hs Aol g Aow AztEr:

§
n
=
a
=
=}
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B A7 gEuaAAEaS So HARA
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\=]
B
7 71 AR o] AR P ot 3

(HI14C0558).
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