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FoHAMROHRARN LA AL BAXODE > Aa3E BB ER - JBiFa iR g
ftbh 5 e 2 » Bg 4 85 Pk (adipocytokine) » 47% % (leptin) ~ &% &
(adiponectin) ~ FAL47 & (redistin) ~ BE B3 7% B -F- o (tumor necrogs factor- o, TNF- o) 3255 1 A a5,
& 5438 3 H1%| (plasminogen activator inhibitor-1, PAI-1) % » A4 F & R AR - 5 fm
ELRGAZAE > SREFRAM R EXTHEMN - 2R~ 9L~ 2 TH L84 B4
F R ZmERILEREEFRA GG ES - B LA MR BE A K RB-F(insulin-like
growth factor-1, IGF-1) » &34 &M A 7 69 H 4 5 FAF A » B8 380 BOR AR - A 5745
oo 52 KR B H R M B AR E o o skak K& #a(sulfonylureas) & & P oL RIERE &
F o TREIG e BOR B ¢ mAR B BE B A3 #B » 4o thiazolidinediones (TZDs) & % Ak # (4= met-
formin) » #p T AE R Y BUR BUR » RA3E A E S 60 LIFEW 2 KRl SRS £ -
Jig i $12 98 9% B A Bl 2 TR T TR RO B R > PN SRR 9T AR 0 RA L@ AY
&R -
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: R B3R (Insulin)

FEE =PE#H1 (Insulin resistance )
ShE B0 E ( Hyperinsulinemia )
AERR (Fat)

JEAE ( Cancer)
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s » R 5 RIS a4 wa g s BE AT & © & 1
PERFRIE - Il 5 (s (RRE SR - iR T
[] e 5k A A BAAR B o 285 1l B 5 3 %0 S8 Bl A
REAIRE - & R (AT ME IMJE ( hypoglycemia) »
HE TT{st S B B ELfth 2 & R 5 A R - EEE
FHRBLALT « RZ > B RS 0 WA 2 802 L
PA B i I RS g (s 2 P 0K T IRE » OS5 1 I |-
Tt S E s AuE E E ( hyperglycemia) 5 [fiH
e R L 1 ) AT M A RE B IE K 1 o B EUHARM
K~ SRR BAERE S EER BN R o G BT
iE * HEILT -

A EINE 57 T T HH R A A RS T (i £
HER F1 1 ( mediate ) 4 BEHE A M - B ATEE IR
1 14 7 %77 ¥ {#l5 & ( glucose transporter, GluT )
(F£—)7 e HPhEEPYGIUT » BILGIUTL{FTE
T2 PR S I PR (%9 111 3577 B2 AERED 5 GIuT 3 7 58R
TR SR T AN 5 GluT4 HIl i 5 28 B2 A7 % e {2
Wi o ECE A (i e IS TV BB kB R - B 8D
TR RER AV RS Y - £ T A Ol ~ B RS

&=—  AEREEES

RENGHIAE - HinpE Ak - B HRECHS B
AR 3% 112 B 5 3 <2 R S » (R 2 BRSO
ot - [RE RV B 2 55 8 (recruitment ) {8
FIEHE » 38 (upregulate ) GluT4 £ RIEIE » 3%
8 GluT4 3 88 B 57 I = 32 Bl i 1172 22 MR RE - 177
Bhai & e AN o w0 E ARy PYRE £
ZULER ¢ LA BN TS IR GIuT 248 Gak it
I - P g s 2 R GluT-f) & M G - 2,481
G R I s o (o g S 1 ) 2 W 1 EE AR
g s 3.GluT-#ij % W& & &aaFE BV LA ® 0 o) +
{ HtE AHIAE A 5 4.GluT OB H it &
NLEASY: - [l BIREAERESZ - LUME S 5 — 1 A& 1
5F e

B RS EETE ~ M FEE A ge g Z Al
B AR ~ BB TASE AT Bf A - #E0% 1E 8 HLA St
RS A T EA - SR R S - 2
i TIRESRE T 5+ % TR 6 52 TUME I Y
T A ERER & 55 AR S SRH BT o FRAHARR A M 5 4=
BRS SREE PLO) R - &38Rk T a) & WEm <2 14 52

{5 HiYE KD L iE L MR

GluTl  glucose, glucosamine 492aa 1p35-31.3 I HFEE B5(BBB) ~ I A A AHHE ~ K
galactose, mannose BR ~ H8

GluT2  glucose, galactose, fructose, 524aa 3026.2-27 F~ B~ R G

mannose, glucosamine

GIuT3 glucose, galactose, 496aa
mannose, xylose

JEAERE T ~ AL

GluT4  glucose, glucosamine 509aa 17p13 BRI ~ BRHT ~ Ll

GIuT5  fructose 501aa 1p36.2 ANCRN 5\

GIuT6  glucose 507aa 9q34 8~ BimER ~ i

GluT7 N/A 528aa 1p36.2 ilk

GIuT8 glucose, fructose, galactose  477aa 9933.3 T~ B8~ Al ~ A~ S0~ BBHE S B LAR
GIUT9  N/A 511/ 540aa 4p15.3-16 FF~ I~ /N8 ~ ik B - et
GIuT10  glucose, galactose 541aa 20012-13.1 FE ~ BB~ D~ i~ B BN
GIuT11  glucose, fructose 496aa 22q11.2 LA~ Ol

GluT12 N/A 617aa 6023.2 Ol ~ AR ~ Bag

GIuT13  myo-inositol 618/ 62%9aa 12911.23 M ~ B T RH 5%

GluT14 N/A 520aa 12p13.3 20

N/A fifi e B b f#H reference 1, 2, 3 #E{EEfi
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1o AH N 5 AR n T 2 R 3R 0 8
HMERSRREHES - T sREHD
fEL 5 LSRR RS 2 PP a i i A~ 2
IHC PR 97 BRI M o] 1 ol A B TR o {HRETR Y
MR R s R SR ) B EIERT - R
i /3 A0 A 2T RE UG - MR WA EE IR R SR LUNE
{TRT % MRS B FFt - EE s 2 s R
I3 o [RIFF - R S SR E tho&r 1] R o U %
REfFES ( hormone-sensitive lipase ) B & g
fAES ( lipoprotein lipase ) » 5t i IR 15 57 iR
(lipolysis) » {s A fI/7 #HAsk H9 % (proliferation) » £
NI o FRRCIY » 25 B o SR AT 1Y R » MRl I
PRI - AN GGG 55 % - R H K et 15
e ((FFA ) » S FHT I =2 Bl b iy A S AR 1
1 BRGS0 - acetoacetate T A3-hydroxybutyrate - &
EREEIM 5E ( ketoacidosis) -

REZ EERE

R ESR (R RETT G 0 - S EUERE 5 NEERY &
M E - MG RN R R SO AL - 1%
B - EEEE RN - E3% - EERER
R F (IGF) & fal i igs% (adipocytokine) 5°° o
reh JRSS 35 IMILAE & 58 10 7 ARG PR e dei e < R & K
(] Fif BRI V5 14 Wi o el & 22 1 ( sex hormone-
bindingglobulin, SHBG) HJIRAE » [RIM E UM R
Y A= FE Kl 22 (bicavailability ) #5111 - s 1T &4
THERE IV EUFE N o SR E o (R NE R L
BRI R & ELE - ERE R R E B S R
JEE BTG o PR ER LA A BB TR TG e T o B R
U RITLE Wiy K835 ( growth hormone, GH )
o LTI BT E AR AR S K I GF (IGF-1/ 1GF-2)
T D UEIERRM - IEFEEE N 0 IGF-1 &g
X PP B WL S RH A e 1 AR & R - (A g
58 ~ o AbELRY 2 - SETIVEIECIEMR™ o Rt
EEUWE R (L 0L 95 4 B » BT, S D AR e s
SEE R L L H— T RS MR BRI
PERAE BRI TS o

| GF & H1 20 v ' P SEATE BE R A8 A RS2 5% 1
ZIGF-1 58 (IGF-1R ) #t# » 1 {#15 IGF-1R i
b WG{EAY IGF-1R A& 0S4 =R R+
< #4 ( epidermal growth factor receptor, EGFR;
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ErbB/ HER ) 2 g% il (tyrosinekinase) B1%
PEM o ST A G Y R - ELRE EE EE
R~ (3 ~ Mm% #r4E (angiogenesis ) #2 #HA 77 1k
X BB RS BYIaMEEE AR F
N fgm a2 09 £ - BRSO B ~ SR ~ 2L
T e ~ BTas B S DK N T 55 - 35 B % g 1
W A7 AP R BURE RIRE R - [
K- B th o SR S =S & & H ( IGF
Binding Protein, IGFBP; IGFBP 1-6) » 7F IfiH IGF-1
M MR AR 7 ( >95% ) B IGFBP-3 #iifs - i s¢
o LIMEER ~ R B NE KE B fE 57 Bl
IGF-1 )2 IGFBP-3 YR ILH RH : 7 IGFBP-3 ik
ERAEM - RIERLFEERY I GF-1 FHE R - EE
A B A > SEE TR S Mg A I TS R 5 e R
5= FEIME I € ({56 | GFBP-3 B R B R IX - Y
|GF-1 #Yys R - DRI G 0 Jml b - B 4E 2L
I~ A SRR ~ KRG Ro I B i e o

Je AR RE (B 0wl B & 42 R+ A& N
A KT ( vascular endothelial growth factor,
VEGF) ~ s #fE R # i 424= X+ ( basic fibrob-
last growth factor, bFGF ) ~ TNF- o &/ H3%
(Interleukin, IL) 25 » 75 28 Fi 3 AH A8k 107 P9 B2
YETE - T2 ORI BUMAE S B I #T A 0 IR m
T A A I Y AR R RS R L H o R SR
U thiazolidinediones ( TZDs) - 4jrosiglitazone
Fpioglitazone - £ %8 #5% K+ peroxisome
proliferator-activated receptor- y ( PPAR- 7 ) %8
ZAALE - $IVEGF K bFGF fA {805 S I B cy-
tokin FiT %3 COX-2 B KIRA HI&IEM »
HilMmE# A [FIRE AR ETIGF-1 1Y 3R » th HN IS
S IR AR AC AR IR - AR ~ B - RIBERS

B SR8 &+ W PRI B2 REI W =& O
IE SR R A B SR - HARH S
WARE N> — A ( BMI>25 )™ - 898
0 ZE R IWE ~ E BRI BEERE 98 4 AR R TR
FHEAVE® s HICAEER H o o RS 32 1 E B £
Jaa IR S8 1G24 VTR © 26 2 UM IR R &
B $ Ik ) sulfonylurea X8 2, 5546 7 94614 ( exo-
genous) % 555 » BB SRk FH metformin & LLEX >
L g E AR RR T AU T 281G M i i e .
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RYEREE ( syndrome-X ) / AEME B {5 F sul-
fonylurea 8 W\ 3% 58 2 = IR B R [ILIE » 0] 328
BUER R BRR 2 — - RO & R 55
IMFEER o] FH B B Il BUm bR« S8 - BIEEL
Jes JBR 72 PRS0 A BY B2 RIA e SE WP s 55y »
HrhgEE » TR T ESL 1VFEEREE -

AERGEE B fE

B SR — A AT S FEH - (AR T 40 0 BRIR
NE KR & B ARSI AR Lo - HOE RPLIE ~ KBS
T~ LR B R R AR AR > IR R (H
RS & aillE AR R /O & TR ~ W BRI B
JEIERM fERR T o S BEER BRI 25 2 B SR e
S UNE I e B SRR - BRI AT 55w B T e
F2% > L FLE 3 (leptin) ~ 5 H#% (adiponectin)
PHPTRE (resistin) ~ HMEHEE ( cytokines) » 47T
93 (IL-1,1L-6,1L-8) ~ TNF- « B[] & N EZIG AL,

b -l

HhHE e

R » WM& 5% 77385 (angiotensinogen ) ~ —%&
fE& (NO ) ~ PAI-1%5 - FEHIA W ~ 55 57 W
( paracrine ) 8 F134 ((autocrine )it » 2REH £ fifi
ABPEMRRE (& —) - BRSPS RHETER
s Re G (G R re 20 1 - (W] WRE G feain 8 vk ~
I/ ~ V5 118 1) B ST A 958 I sl 55 o

I EATEEL IR (ob) AU - EE ARG
MEEA: o R N 2 #2088 (0b-R) B
% oy I RSP #9825 ERK-Y ( Neuropeptide Y,
NP-Y ) 895 » FHERAR : SR I A2 AR I
PE o G RO ~ i T AR RS S R
% o F—J7H > ISALASE(E R B2 B 3 R ( proopi-
omelanocortin, POMC ) HJ R ZEIT » (€2 FZ
& Z ( melanocortin, o« -MSH ) =48 » sEMmNEI =
A& 5 [AWRE o BRI W R IR 3 s-adrenergic
ZHEOVVEM - SRR IBAE - IEAH NG @ %
fieF FlI| o 9 EC VB 55 B ob- R $ #% A BBURR M » KT e

AR (i s )

!

=
H

f

gl

E

tresistin |

[tleptin| [vadiponectin| [t TNF-&| |tangiotensin |[tPAI-1]

N\

tNF

Y //

& =l shee
& S IEAHHCRBOE 1

& CIME M2 ER - MR B e (R

& FPRACHT AR R - w2 R )

& AT ER (RIRE R IMAE » BRI AFHIT - B LR AL
B RETUE - ML M ER A R 70 W)

& SR IR R S ' FH A (AR 2 1 0 AR TE T (T PAI-1)
& (M52 ERITER]

B— : ELMRERNEBEIERE
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FEHYUA S - B EUER B ob-R AY#EAS BE T
156 35 Rl TS Y U0 BT 3R RS T s o A T R M
BN B R sEE N - H¥EIVEGF K bFGF B
I & T AR G IR - PRI 4 00 E50ii el - 4
gt - 8 R & IR RS R S IR AT 0 B
LA SIS ~ PLAE - RIS E S 8 B 5 R
¥ o Metformin &2 TZDs %07 $1e 32079 FRIFA 1
HIVEM™ » e PRS2 ML & /8 & (1 (ma
trix metalloproteinase-2, MMP-2) #3535 » ]
il L& PN Rz I A Y B o A A2 VA - PRI B
PN e AR AL VR IR - 4G R ~ B% -
KIGEGEE -
NEWt =% ~ HPTR A B S RIHPT A R E R
BT AR S U A AW S B PSR B
PR NI RS 35 i & bE(E i ae 77 - G R pE
BT IRIECBH $13R 7T 3R 52 DR BEHE IR IR A& F2 2
— 0o TRIRRER o NERE ~ 25 2 BUMEIRSE - F G
B BRI S B RAER S TR IR R
HIAPTFRE R R =" - TRl SRR SRR
DM s B ZRE R  Be Wi R AL o] §8
Z T o HERPUR IR A ER{ » RIm RO i
EIE IR o B 3R #E IS (L AMP-BU L 82 8
( AMP- activated protein kinase, AMPK )® » {ig5t
B AENUANG 2 E B S E M » (AR e T
ke EE A TFE W » O 35 TS 5 BELBL A1t DB AT Bl i {1
EEREE H (VLDL) &R B—77 1R FEHIB
K I & H AR &G R IR 7-1 ( vascular cell adhesion
molecule-1, VCAM-1) Fx I i Ahst 22 157 19 A Bl
15 iH K =48 ( scavenger receptor class A, SR-A )&
I o N B A A B A LAY L DL &5 & R ok
fifd (foamcell ) 121k » TRITITIBC A% Bh Ao A% s b 1 bsg
{L/EM ( chemotaxis ) = 75— J71AI » g Hiiss thig i
IS AMPK 8 4l Jak R p53 1Y K357 » [k bel-2
SRR HNHIET R - B anB 5 % 0 i R
c-cmy RYBEERVEM 5 [ spth &8 Fbr 400 i) S HE A o)
WTNF- @ ~ IL-1 K IL-6 % ZBER T FRIF -
I K8 $%IR 7~ « B (nuclearfactor- x B » NF- x B)
ZHNHIEE (inhibitory- x B, | xB ) Y&
( down-regulate ) {FFH » & i H0SI#H A 7 -
fH5¢EE & - metformin m] FEH 1L (L AMPK (Y 342
TEM - 15 = NE: 3 BRI FH TR ay R 2 - #0
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1l e A A R B B (5 R » B TR B LB 0 o
TZDsEEW /RA] ik AMPK (9345 » [ {5 S 5
H-C ( C-reactive protein, CRP ) ~ AJfZ #%-1 ( en-
dothelin-1) Bz PAI-1 ZRIRF™ » o3 &M i HlT A
TIgE » BH0 ME R WK AL ITER B B =5 5 R
IRF b v A W B e (R BEL U B9 I FPoiR B > %
PR 3R BURR I - th IR AT B kA5 5 - PRI
RIS S AR EC VR IR - WIE % ~ KIS ES S
g o

T=H
R =I=T=]
Fk 55 3% B 5 RS 1 2R SR DO RERR 262 - {HAT
A RIS AR 2 R RV - @ RIS 35 ~ g
T B IR e S B 5 25 5 ) RO RA N 14 - BB A seiE
o IR R SR BRI - & 35 % (induce) ¥
HEAERY IS, » B Bk BB - WE )Tl % I Fr
R (HAEBARUR » SIREREREED - &
{1 (promote ) CLIF L HIMEAY MG TE - £5 5 syw b
AHH TS TiE B RS Y (iR o R JE S A AR RE S T R
FaBm A 0 - (R - FHE TR B s BT Ak Erry iR
MIRIA > B Wi AU 58 2 AT s (b s 2
HHES I o R - B T 277 (iR > WEEE
17 D EBENMREEN - GENEEEHE - R
Yt R ) B LA 9 AR 7T 20 0 RSB TR I IE
) JEp o
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Cancer is a degenerative disease that develops over a long period of time and different stages.
Epidemiological studies revealed that there was correlation among insulin, fat and cancer. Through the secretion
of growth factors, sex hormones and adipocytokines, insulin and fat showed a significant effect on the physio-
logical and metabolic function, thereby increase the risk of carcinogenesis. Adipose tissue not only serves as
storage of excess energy, but also secretes adipocytokines (e.g., leptin, adiponectin, resistine, TNF- « and PAI-1)
into circulating blood. These adipocytokines not only have physiological function in metabolism, insulin sensi-
tivity, blood pressure, immunity, angiogenesis and haemostasis, but also play an important role in the etiology of
cancer. Insulin-like growth factor-1 (IGF-1) showed powerful mitogenic effects, and thus may increase risk of can-
cer. Recently, studies have shown that the use of insulin-secretors (i.e., sulfonylureas) and exogenous insulin
may increase risk of cancer in type 2 diabetic patients, while insulin-sensitizers (i.e., thiazolidinediones) and met-
formin may reduce risk of cancer although more evidences are needed. A better understanding of diverse range
of physiological and metabolic processes and the relationship among insulin, fat and malignancy may be helpful
in elucidating more preventive avenues to manage cancer. (J Intern Med Taiwan 2006; 17: 169-176)



