EEAE

— I FA S B B A T Metformin |
Bk~ RAEKR

g r'! #HRiE® ks’

WA RAEG PEE 9 B A
2o PRRIEIE 15t B A

wm =R

RIBAATHRZEF  2RE AERRBITERFE LI 0 0 REabE R LT K
WA - IRTHENHE  ATEVAFREZLZ TR R G o —FERBEKE A
¥e2E4h " metformin | AR LEA 0 BAMER RRZ 0 AR E A HAE KRR B R OMERER
B A R R AR O RS B o LR i 0 BN KRR 0 A
FRMER B LA RARIEEHARM KRR  WERBR R EHERE S REPERBELNG
B oo dbdh o EARIRATR G ~ B RBLURILEE R~ BESNET A A E IR 8 T metformin #A Sk 2k
BMENMEG R A MTARA F B o B AT X BRI 22 H metformin A & 69 BIHEE O3 AR MR
W% ~ KIGAWR >~ L& >~ AT7IRE > MRIARGP £ » THRES - LA (FEMMRE £
BOMEFE(R B FEHAAM )RS - ARFE SR AESEFRAEILE I AKRERE
TR E 2 sy H IR EE R R A 2 55 o E 50 metfomin 78 H 46 ¥T A8 % b 48 Jk % A8 B B D
TG BRI BTG R % S SR B RIRIr A BB AT ML E S RN A
& MBEAFS RmLEtRk 0 AR TRE - T RER - Ak - § A km &

2013 : 24 : 477-486

AR BRBIEEN T » = F 438 3 metformin 265 5 — A ¥ RR ey w iR A -

REtEE - 2 BUKEPRR (Type 2 diabetes mellitus)
— FREERIAEZEY) (Dimethylbiguanide - metformin)

|

Rl

SR TUBE PRI (E IR TREFEEET T - IR
WG IRA R T ATHEET - H 20004222009
RPN A IR T 70% » RLEEA TR T
48% (4.31%~6.38%)" = L4} » 55— RUBELRIE S i
IR ~ M ARER S HLpl— R R BURAE LT
5 o 2009 FBELRIS 5 OF o 1L R B =5 L AR Y LE =R
CLASEE 64.5% Bl 46.4%” » sz iR TiBE 2

BN - HRERERE s RaE IR - B2
CIAREE s £ - ARHE 2000 FF G CRERHEE HIB R
oA B UM R LML B BE A5 P R2 1R 5 87.46% 5
fE A AR EZE N LS R AR A - (SFI2 &
H6.49% 5 BRI FH IR A5 3R P LA AR A
6.05%" o FHAHRERIB(E R IRMER R TR » 3
G BENRR R AN - TR - DRI B 58
MR - A R R R i i 2R 52 -
SRR SEHERE G HARIR -~ 140 SEEpARE -

WEEA  EAF WHUR : 403 &R T R — K199 ARG ¥ I FT AR N 5k B AT B
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EE S REREE - KRR EEENF
& 0 BRAh o BT EERY L M DUSCE R PR AH R OF
EREM G R0 %5 - AR R
IRIREEY) T L REFR R I LRSS R B e 2 1
(B RIMbE BB ) - ERERINHER O EG &
B HARF S A Ras o H Al IR pESE S
JiGm B — BEYIA R BB M BE YR o B
55 F 1 S5 9 3k J2 — FF 8 IUHE % metformin® © b
BEYIRESAG AR - R » EAEFT BB IR
RERER IR [Th o BEHERE RS ARG g
B 1 [RT L RRE IR 782050 AS mi AR R IS5 3R 43 DA
Fif e AU R RO T R AR B AL I 11 35 1-2%) % » B
{55 FH PR G IR JRUBS B (G » B NAS R © - e,
K - AIGEREE R - HEERYE » metformin ¥}
B8 RIS OF ZEE BB AT REH 1% 2K H
R % 25 A B 9 3% B metformin 5 F1] A 26
ey 2% A B FHER BTG - F80E G R BE IR e 5
B RO DL BRYEEE - BT SeRAYATR - A
RS 22 5 B metformin (RS » E il R JHE
ML AR SR AT RER R -

Metformin f§52

Metformin J&§ i & Il 21 42 ¥ » & /9 BE 52
B ] DUE 2] oh AR BN 7 > IR E — SR
(Leguminosae) Z A BARFEY) » [LIFE T (Galega
officinalis) » F RAFIR T - MFEE T &
(French lilac) » B [ 2% 7F (goat’s rue) » & HF
T ARG e GRS EE ot
#CHF > Nicholas Culpeper #§ 3% $ &) %2 28 58 FH 1Y
NE  CEFFR BB G EE T RER
5 o+ TG e SRHE YA Culpeper 2 it B 88 7
ERY R - #E R H IR R PRI EARAY
B BT ARSI - BB LEYI AR
A RS S I I (guanidine) BE 34 Bl 47 78 48 K
I F6E B 1 A > {H guanidine Y 35 1 A58 - 3%
R ARGE ] DRI - S 1T R BIF 95 7 1 4 R St
¥ 55 M AR 1Y 52 75 4 A (galegine © isoamylene
guanidine) {F By 1 B IR 95 FJ 2€ 3 19204 X -
W9 FE A B I 5 XA R i I (diguanide ¢
Synthalin A #1Synthalin B) #% F3 AR IR 3 55—F
M A 1930 AR ATH - B S 3R Ay UG R

Ed Y

WA

Bt - B BB - 1S IR S
F—BEAET - 19294F » S A DURE If6E iy
JI % (biguanides) #% & % » HoHp A0 15 — FHEEL
(dimethylbiguanide) + [ {2 138 S S VIR &N
Vi mmny - Az NEEEEINTSE 5 19494F -
— [ (dimethylbiguanide) £ JE {3 & #% F 2
PURITIERCE BN - 2R EE R B 5
Jean Sterne 32 T — FHEEN (dimethylbiguanide -
metformin) 8 Ry B PR [ ITLRE FH € - 2 1957 42 3%
% - fi1% Glucophage (& F# : glucose eater)® o
1950 F-AIEERE G T4 ZEE L (Phenformin) A1
T (Buformin) -+ {Eg R i B HYAS B SRE —
FLI% F1 75 (Lactic acidosis) » A1 7E K % B R
1970 AR F (8 —) » H Metformin |-

=78 TSR
Guanidine NII|—|
NHz2—C —NHz
Galegine NH
CHa 1l
C=CH-CHz—NH-C—NHz
CH3”
Synthelin A NH NH
1l 1l
NHz2—=C—NH—(CHz)10—NH—C —NHz
Synthelin B NH
1l 1l
NHz—C—NH—(CHz2)i2—NH—C —NHz
Biguanide NH NH
1l 1l
NHz=C—=NH=C —NH:z
Metformin NH NH
CHa 1l I
N=C—=NH=C=NH:2
CHs”
Phenformin NH NH
—(CHz)2 ] 1]
N=C—=NH=C=NH:2
H/
Buformin NH NH
worm! CHs=(CHa)s Il I
—C—NH-C—NH2
H/

Practical Diabetes International 2004; 21: 116

Metformin : — FHEE
Phenformin : Z& /7, B
Buformin : T #£[[{

B— : Al (Quanidine) BY{LEERE 7 o



Metformin : i#%

TESEHEAEEE TR - RN - Hi
HABE BRI 2EY) -

Metformin Eg & FE B3

I A 22 4l - Metformin P4 {F P B 8 = S fE
FH Ry Uk A I Wge et sl e Wi 2 6k i 28 R AL
ZIRE o BB B 3R A RBURR I I IR AR I 9 H Y
%) BE o metformin ¥ 5 fth B [T B B £ B FH AH

:Z | g
Inhibition of
AMPK " .
lipogenic enzymes
activation ACC

Inhibition of
gl genic enzymes
e

|Lipogenesis
1FA oxidation

1Gluconeogenesis
1Glucose Uptake
1Glycolysis

pyruvate kinase

¥

Fasting glycemia
liver fat deposition
triglycendemia
risk for T2D and CVD

Eur J Endocrinol 2010; 162: 194.

—Z2 ‘

Inhibition of g
lipogenic |Lipogenesis
AMPK enzymes TFA oxidation
amivatlon
£ Activation of aPKC
E Aﬂi\lallon GLUT-4 activation ——
£ -; of insulin Glucose Uptake
2 ", sig tBasal
e tinsulin-
Glucotoxicity Attenuation of depandant
lipotoxicity insulin signaling lind
inflanmation defects

¥

Insulin resistance
postprandial glycemia
risk for T2D and CVD

Eur J Endocrinol 2010; 162: 195.

—Z3 ’:
—_— |Lipoolysis
a F Modulation of
adpokine secretion
|Lipog i
1FA oxidation

1Glucose Uptake
in visceral fat

_.-"'-ITInautin..l".: o
s Atteruatio of —*
|Glucotconity) —* insulin signali
Lipotoxicity defects
¥
. |Risk for
|systemic IR } T2D and CVD

Eur J Endocrinol 2010; 162: 196.

Weight loss
|systemic FFAs
JInflammation
|hepatic steatosis

v B SRR R 479

REHEZE - Bla-E s HLE IS G4 - th
ARy Lt s AN AR IEE T4
(lipogenesis) {5 [Tl - = P T i R g [l e T e -
P A NE WG B9 38R metformin AS & 3 B S B
wahn o EEEEBHESR (B2
— 22 7.2 3) ° Metformin NMHE BHRIREZ
foE R I AR FREIMBE 32 5R /7 » /2 EEIRE IR 22
& (ADA) Bl B I B PR 97 B 9% 22 & (EASD) % #t

2 1 Metformin 7 i i 19 1E H + Metformin B £ {F F 72 I

Jigerry sz A QR AR D X3 Metformin £ Hy AMPK
1% 1t hexokinase F1 pyruvate kinase 3 Jj1 5 #&j 2 # Y
WO R BRI 3-8 = S350 » R AEHN5R insulin {5 57 HY
{E AR MBS PRI HA - BriEbZ 4 > metformin
HE K FH AMPK I ] i J5 246 G Bi8 %5 )91 )2 acetyl-CoA
carboxylase (ACC) » 3IFA a4 B AIER IR AL -
A LAk metformin £ FAE T 45 SRk 2 gk A 22
s - = BEH uhsE AT BEsR; - *ACC: acetyl-CoA
carboxylase, AMPK: AMP-activated protein kinase, FAs:
fatty acids, T2D: type 2 diabetes, CVD: cardiovascular
disease

.22 Metformin £ B #&ALAITER : £ B #& LA » metformin

FTRE SR R S A 2 R S SRR 3R A
H R T B CR < SE A 2 5B L AMPK - R %%
FHE{LaPKCHIGLUT-4 » 34 s B 5 R fE A -
H sk ROSRA EEEE B
BRI - FEETEILAMPK ’metforminﬂubﬂﬁﬁﬁ’
W ILBS IR AL AR RIBE D A - AR DAERSR -
AJ DAk 2 B P RS SR UM A2 %J%&[Eﬂﬂﬁ *FAs:
fatty acids, GLUT-4: glucose transporter-4, PKC: protein
kinase C, AMPK: AMP-activated protein kinase, T2D:
type 2 diabetes, CVD: cardiovascular disease

.2 3 Metformin 7 Ig {5 B9 /E F : Metformin 7] DL #E b5 01 i

ERK 1/2phophrylation 7 #]I fii] agonist-induced i§ fifj 43+
fig » {5 52 metformin 7F 7 N B 5 W GE & #% HH AMPK
T B 0 e A2 A AR 1 6 15 2 Tl 0 s 1 A5 R ik
K o B AW BTG 5 A R E AT AR A BB WG R
Metformin #]I ] K 15 53 fi& 09 /F FH 7T DA A 2 & 1% B
i 0 T 8 o e 5 352 LR A - Metformm{@i/)\ﬁaﬂﬁ%ﬂ
MR EREEE - TRITEEE FTRE & — 20 Y B S
FEURME o 79 B W A% EEAMPKf“UD%%ﬂiEI’J%’a
e - Metformin th W] GERR AN [F]AY 23 F-H I A A i A
Jif3 HEL %8 9 23 W6+ B AL p44/p42 MAPK B{AMPK -
* FFAs: free fatty acids, IR: insulin resistance, ERK
1/2: Extracellular signal-regulated protein kinases 1 and
2, AMPK: AMP-activated protein kinase, T2D: type 2
diabetes, CVD: cardiovascular disease

B : Metformin 5 F 4188 - (REIBIZH0R2 - FUERROVESR °
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AGEs
|Glucotconity | —— | AGE-induced
vascular injury NO
Coidant stress
Amelioration
of insulin action @B"‘“W 1P13K ) || INF=B | inna::m:ry
il
on endothelium U 1eNOS cy L
PAI-1
AdMds
Dired action
on endothelium

¥

|Risk for CVD

and

Eur J Endocrinol 2010; 162: 198.

—Z5

Theca m
LInsulin I I. Dollal

excess tLHr expression
_‘—l StAR, HSD3B
N CYP11A1

Sex steroid
overproduction

Theca [~ thecal hyperplasia
CYP17 premature luteinzation
. tAR
Direct Gﬁ“‘tws% l HSD3B
CYO11A1

ovarian action

N

‘TOvarian
antioxidants

fon of androg Jon of
improvement of fertility

Eur J Endocrinol 2010; 162: 197.

WA

2.4 Metformin £E A 57l Jtd 79 E F : Metformin £E [Tl & 1Y

' FH 2 #4110 451 e 7 B9 5 T RO D 1B BR R Y AGE
AR FOBR S5 R DU/ R SR MUE - 783 B =
F 3 S 7 R N7 T MAPK RO PI3K Y S 17 B
% o Metformin 15 £ 1 AMPK (9 3 4L, » 4K I B -
TSGR & R UK - BEE A A R -
It > metformin 7] DL ]l HINF-KB + [}t 7] 2L 5 &>
i 5 MM - ET-1 » PAL-LAIRG &40 - T H.
metformin i FJ DL 1 A3 K2 A Bt 19 eNOS RTNO Yy £
oo ARHE LB o metformin W] DLk A B2 IR
Tf RE AT 3k A I % 8 1k » * AGEs: advanced glycated
end products, eNOS: endothelial nitric oxide synthase,
ET-1: endothelin-1,NF-kB: nuclear factor-kB, NO: nitric
oxide, PAI-1: plasminogen activator inhibitor-1, CVD:
cardiovascular discase

5 Metformin 7E #9 § 457 F : Metformin {F I 7 5 5 #

A ] AE 2 A FR L G T D 1 G B 5508 2 ALY
PRI R A A R - ESEMIIE#E > metformin
HE EH IR A B I R PIBK IS 1+ T B2 B0 P 5 st 1
HICYPI7IEME - AEFERIAIIE#E - metfomin 5 Hi i
ik Jo R A ek 4 LH 3% 25 Y ¢ B > StAR » HSD3-BAI
CYPL1A1 » [ It &2 4b » metformin i /b AMPK AR H
] DUAE Y R A g 4> StAR - HSD3-BF1CYPL1AL
FEONEL - SEAPLEACAYIHARE - DL Eig stk - ]
DA M i SR i - S0 ey s el - 1
il % SR - e PEIN - * CYPL1AL: P450
side-chain cleavage(P450scc), CYP17: 17,20-lyase/17-
hydroxylase, HSD3B: 3b hydroxysteroid dehydrogenase,
LHr: LH receptor, PI3K: phosphatidylinositol-3 kinase,
StAR: StAR protein.

B : Metformin 5340188 - RBEHBIZEVEIE - FERIRAVHESR 2 - (48RI)

HRFESE S| - DUk SE B R P 53 WA 22 & (AACE)
£ 2013 579 H 5387 88 PRI 22 05 17 IGE 5 12
. (AACE Comprehensive Diabetes Management
Algorithm 2013) 75 A 55 — R A 1 i ek 1L 2
Pl KM KRR RE L HT
FECR ZEE AT T S0 s e FLER h BRI A R
JE& o SELEQ S A LR v M e v O TR R B
PR o AR R EE B PR £ & 2013 SEBE RSN
AT INEAE WSO - B O
B ThRE A &=+ - A 33K 68 ) metformin - £ &
ThRESH HIIRE] EEBIMERR L - A BN
FEEF = 1.5 mg/dl ~ 201 = 1.4 mg/dI B BRI S
FRr=E < 30 ml/min DL 2 32 M PR ARy - A
FEFEBER 5 94 0 B 805 DL AR 2 U PR AR
A AR BAAEE ] metformin® o 5 LERFSEH
HHEEISF IS 20 DU 18 % DL 5 A 4T

GLEE 1 SRR DU S SR IE R Ry 1 N RE R IR B0
F metformin B9 22 2 PE A RE AR 2+ (H R4
LSRRI - [HIF—fERYZ - metformin R
TIRERER - B2t sE E metformin ¥HHHER
I L B AR fige B A B i BB L v F 38 i
HCPEER - A

¥ PR /O M B BEAE © /Lo ML 0 S M PR
i B O RE - LR R EERIEA -
MR8 T e B BE PR A RiTHE M 92 5 (UKPDS: UK
Prospective Diabetes Study) » $+¥f55 — RIBEIR K
BB ANENGHR T2 A % L BE R A G
Esi (multi-centre randomized controlled trial) #%
Bi > metformin [t j#8 At 1 Al [ 11T 0 % 56 e B
PR BRI R e 55 52 B A R0 IV Y9 28 1
SR SE B O S = R R B
(2T RERR T o FEME BRI | o R T 9K
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LI AR PES] - A5 i SE S Y metformin 30
BRI R - oL IR P R M A 4 i 12 —
Z4) o JATEIL—1RIYE o HEIRIE S B B R 18
W EE X - Rl —REiE T =R
SFTRR R IR ERIEE Y - fEE R AT Th b T
metformin Bl B R 22 | ~ LRIA] ~ & OF H fth 28
V)5 35 5 SR PR REUIE 3R BEL O I Y97 T B
SE R g2 28 - 3l AR %% B metformin 2 B 5
AT EEE R B o s SR AH B RS (95% (3 HE &
fi) « BESE TR 5 0.99 (0.75-1.31) 5 LAESET
HFy1.05 (0.67-1.64)" o [HLHATII 7 M i 5 o 3%
i AR ITIREEE S - NRESE 2R
metformin ¥, [ IS 75 FLETE L T FIRETE AR
B - FESRAGE S -

ZRINEEREF + ZRIVEIERERE (PCOS)
R/ 5-15% M F ik iF 42 - PCOS Y2 HifE
HEALRE ¢ HRSZRRLA/ S0 S R IE 5 F/
S E IR L BN G R R YU DU IR
TEPCOS B & —HH R - Kt » B
IR T DL B AE BT R i B H A RS L
PERPCOS 2L o fr il — TE ok 25 3 1 {18 B R G B
(98 Z 43 /7 6 R 7R > metformin 36 8 £ 7] A2
SIEEDN - O HAGHETE - BHKIMIEE L
FHh I HERIEE Y - fEHE | > metformin
ERMEEEHAEINE o 5w R ME B
TABREL A 52 2% 2([ =2 5) » B3 —TESHE 55407
13-18 5% 1 F2 PCOS I 75 A 2L HUBR PRI 5T - {5 ]
metformin 850 Z i —HRK » 58 FFE - =
T 80% FEE MRS RHYT - HHF177.8% 55 /&
1 H RSB AR Ry vE AR - 15 2GR EE M PR IE R
FII2 e SR - —TE S E] 60 {7 FE B PCOS Za i 1y
WFERIZEEL - metformin RAEH N Z AR =
B B 38 I B A I U B PRI 19 3% 4 {H AT RE
KRy metformin BEH » BUE KSR % YE
Bt o (E1SHET A S BT TES 2 -

Metformin EdJE=fiE

o RUBE PR B REAE Bk B A2 A
BRI T - RBFHAEF QAR 2012441
AIERE R R - FEERE A+ AIERZE
VLA 0 IR 1250 280 — ASER

iE » BEPRIRIE T ASERE A - RERELME
FZRIEA o EEBSETTRBL - FEIRSE By
TiE ) 3% 2F B T 1% AR B B A A LB (X 1~ A
Bl - FECTE - AHERIHIE 28 AR ES -
PRI G R E R AL 2 RIER R e E R
&8 53 A1 256,036 KL B FR R & E A BHEUR - B
PRI FETEIAFEIE Ry FERE IR A 1.28 65 < 3T
o8 FF AL ET EE PR S8 SR AE R 52
JRBHENYIER RS - B 38 Wo M pl (K #2 5 - W
BERMPIA - 2009412 5 » SBIFERIE 2
(ADA) Bl S B 7 i fh &1 (ACS) 5t ¥ 15 B & =k L2
R o Ho BB PR A S BRI B
BT R - PR E YR R
Ay EBERE AR - 38 BB BRI R rTRE R Ry
5 RS PR B E B HL AR R &R KSR - 40
BOE ~ mBERIME - DUREE —AUBE PR 4
FRy S 1 e OB B BBV R ATk 1 - B (A
REATREEE | - 75258 — D W e DIETR B
fiti o A - HERP AR - AR RN
4E) (Metformin) B3 FI A BAX M) BB - SE4E
B8 PR F SEBHRIE & BRI A T o
S22 HE o BAMRARE [El AR A S MR SR -
7 i Metformin B fiE ] 38 A B TEAR FOTRA TR 22
ARDLE R RERIFHEAPEE -

— ~ Metformin {IHIERERYRI TR RS

PAT I8 22 b 9T 88 7R metformin §E % 3l 2 I
TERREARIZE R » HEBREIE R iER A
B o — S ZE R TR SRR R i
FH metformin FH 5 A (E FHEAMZEY) - RESIR(RNE

PR 97 {5 F metformin §E % [R5 (K I e ~ R gl
KIGEGRE ~ 2% ~ suyIBRE Mg >0 - 5
K S —IE AL 21,1950 B PR R B (SR H 635
WF5e - Horp 4R R tHARRTFSE - W FE B 3 G
i) 991 flE J fiE SE (A 2 1Y & 25 43 T R« Bl
FH metformin e Y Ja fa 35 BH ERAEC A A 2 SR il
%+ SeEErAH S RS (95% 15§ ) J5iE St
3R 0.66 (0.49-0.88) » 57 Jee fiE HY 28 95 =K [y
0.67 (0.53-0.85) ; A Ji& & : 0.68 (0.53-0.88) ; AT
J&& 1 0.20 (0.07-0.59) ; fififes : 0.67 (0.45-0.99)*" -
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Metformin G& I 4> J i BB+ 7F 22 18 AH BR i 9E
HRINEERBARE IRAY SR - —TH 2R E R H
HIREET TR B - EREREIRE B R =K
g5 JE B f F metformin AT 58 ¥ K 5 58 A (R 7#
HI{E R - {# F metformin [ [ = 34 /Y BB 3 8%
{5 F metformin 3% - H A 5 a5 JR B 1ES (AH
BEBRRR @ 0.643)% 5 B30T 0 HB—EBF SR
4 metfomin BE Jik 4 19 BB - AR 48 05 T bR HE
974307 I H RIS R BL - BE PR IS 5 TR
B BB S S A TR R R R
FER2.296% » 1T 1 B F — 4 metformin A L) 3K
DT%RINERA  EHET TR CEE—
A LIRSS M FE R B A ro s - R
LR HIHI R A R - B S
T AE AT A 26 0/ 25 1 R HA (GO/G1 phase)® -
PRI+ 3B BTN SR oA R B AR ML

Stimulation

Type 2 Diabetes effects

Nonmodifiable Age
risk factors Sex
Ethnicity
Modifiable Obesity
Cancer
risk factors Physical activity .
2 Incidence
Diet =
And
Biological links  Hyperglycemia .
Prognosis

Insulin resistance
insulin/IGF-1)

Inflammation(Cytokines)

Ed Y

WA
% REHE LRI IR o DI

metformin ¥FHE PRI BE BN -

go

= ~ Metformin I ] /& fiE 89 & &g == ERER PR A/ 52

BB

V) & B B R R IT 9% LA AHRBRAE B8 -
Metformin A] DU AKHZLIEAANATEGTE - Wi
FoI REEL S 58 40T M ST 4 40 - B I O i
AR IR EE ] DU B B AL A R DIk
{55 B 05 Bl I fre il R b Ry A e %% o —ZE ]
IR B - S IR ST B - O S0 5 )
metfomin & H WA HETFIEZR (67% vs 47%; P
=.007)* » A AH BE AT 52 10,28 37 metformin A Ji
DRI ~ LA 0 DU IR RS 1 B AT R
J7% (Nonalcoholic fatty liver disease - NAFLD) fHE
TR A TR T BRI SE LR 240

Reduction

Metformin effects

All cancer HR 95% CI
Results of meta-analysis'

Incidence 0.68 0.52-0.88
Mortality 0.70 0.51-0.96

£\

Indirect Reduce glucose level

(insulin dependent) Reduce insulin resistance
Reduce inflammation
Weight-Lowering
Direct Tumor microenvironment:
(insulin independent) AMPK pathway :LKB1, mTOR

Human epidermal growth factor receptor

(HER)

Selectively kill cancer stem cells

B = : Metformin 2 EEGBTENES « —PEIRBEZN/ KEHZAVETIRSERIE -

RIS (T AR ) ¢+ KR — BT RE (B LA P BT 2L - 3D A R A

» eI RS R -

SV EBRR FRPAT  — F AL AT AEAS FR R FR A T B A A ARG 22 4 2 E (inflammation cytokine)™ = F#%

PRI EBRSSRAHRR) -+ —HEE AR KR R DI RE - S0 AMP

* QMR BT EEB1 (LKBI) EHE in AMP 35 1 28 1 380

i (AMPK) W%+ SEEifi S0 LBl 28 R L 11 (mTOR) 35 MRSy I I i - e s e = '

Mitjonninﬂﬁ‘éﬁ%ﬁﬁ’ykiﬁiﬁziﬁ?%%2 (HER2) 1fj

£k JEE for
He et

PSR SE AL A ER A A 5CR - A B ZLIRAERY IR
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= ~ Metformin Iz AERY P] BEA (L HEES

Metformin 7] 5 52 K& H 7 422 1% 1 i I L 4%
(1) 5 W0 S 400 ) e YR S =) o IR L e
1. Metformin A] DA cf 3 #H % BE & 38 Ui 3K
DMEHENRERIEE - XS EREFEM
fiE 2% o 2. Metformin 7] DL 36 4> JF- gk 1 6 %87 B 7
A B P A R R A A R o TAT R AT DAk
205 LB B 2% o 3. Metformin A DL Ji% ¢ 48
o [KI R AT DA B G A S W B R Y o
AIRERY EL R BE I ¢ 1. Metformin ] Kz £ #8 T
BE » ¥ fTIAMP (adenosine monophosphate) »
i AMPK (AMP-activated protein kinase) & 4 1
o 1 AMPK 3 i1 & #1 5l mTOR (mammalian
target of rapamycin) HYJE M » I fE Jag Al Bt 2o 2
(proliferation) » R4 iR MM P4+ . 2.
Metformin 7] DAk ZLysaAt e ry AR B R AR R A
T-52%%2 (human epidermal growth factor receptor
(HER) 2) 8¢ - MM HIHIER S - it
A ERAER - WS T metfromin IR FEREIR
S B E A R B AR E R TR A -

i ERfat - EENEHEEYIETRITIR SR &R
He/NE RS ~ YY) E B B R I A AR
P AT DI - HESH 2 AR R s e E
RPN I FE AN o ks AR ZH B — 2P Y EE R IR
v metformin ¥ AR [FIRERE ~ PR - FEgEHH AR
HU LB FE 0 BR 9 5 I N PR i 2 e e g 2% 44 B 7R

RIEE -

R

9 B R IR R e H B B Y OF 8
iE » (2 B2 R EECORAE RSN E
o Metformin ¥} £ PR B i 2152 2 - 2 H
FEN o KR TN EE U EEY) AR I E
F -+ #E BRI A B Dhee A R ARE PR 4 -
SR — L EN Y SE Al 25 B metformin 38 B Y %
O o DURE e RE Bl W 228 s 1 B DR 9 A 28 (Zuckeer
diabetic fatty Rats) » fE LA cf > 45 fiff 92 25 25
Ll metformin 250 & 55/ /N T fa &/ RIGHE9-39 35
Al m MRS SR B/ NVE G - (HBEE R
BAERIEOR - i 9E A B % B metformin 7]
LUZE I ATP 89 5 B LRk A B I FE A -

A& Pk A [R] R 48 X &% 11 HIF-10. (hypoxiainducible
factor-1 alpha) Bl H: H 2 EL[K] (specific target gene)
(RZER o RIB MR ERIRE . BN HIF-10 35 -

BRAE A s BB RS PR B R Y - B T
MEALEIRASEEEAE » AT LA A] i BE B8 M ik Sk
T TRl PRI B (TR R R 1® - T34 —TE
ER IR FE 38 B metformin A REZE @R A1 TE & 4
¥ (Reactive oxygen species — ROS) EEHIIEE &
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In facing the alarming increased prevalence of type 2 diabetes worldwide, a large number of researches
aimed to develop ideal anti-diabetic drugs as well as explore the further advantages of current used medications.
Currently, dimethylbiguanide or metformin is the most widely prescribed agent for treating diabetes. Furthermore,
recent guidelines from the American Diabetes Association, European Association of the Study of Diabetes, and
American Association of Clinical Endocrinologists recommend metformin as first-line oral therapy for patients with
diabetes. Use of metformin does not lead to weight gain, and it rarely causes hypoglycemia. Previous studies have
reported the beneficial effects of metformin in the complications of type 2 diabetes, such as cardiovascular disease
and polycystic ovary syndrome. Recent studies also revealed that use with metformin might associate with reduced
incidence and mortality in several cancers including colorectal, pancreatic, hepatocellular, breast, ovarian, prostate,
and lung cancer. Resutls from in vivo and in vitro studies have shown that metformin exerts its anti-cancer effects
through direct (insulin-independent) and/or indirect (insulin-dependent) mechanisms. Large-scale prospective
studies to elaborate the relationships among diabetes, cancer, and gender are thus warranted. Additionally, further
studies may contribute to its wider use in certain degree of nephropathy, hepatic encephalopathy, Alzheimer’s
disease, as well as for improving the immunosuppressive and anti-aging effects. It is suggested that metformin be
used as first-line therapy for type 2 diabetic patients without contraindications, in addition to lifestyle interventions.
(J Intern Med Taiwan 2013; 24: 477-486)



