MAHEE 2013 24 ¢ 253-257

VA B b 4a e, By AF 32 0 48 Rk R 08 TR #T AR 3

JEIR 42

REAZHZLRRELREHIT

PYFF3 P b BT R A A

m =

REGARBETH I VR 2ABRRGERNABZ R B i skig o HASE AL
Bfuta o = R R RBRFG T X o B ibtm g BAZSe i B Rkm s » A LRRER
fotm by K S ARE L B ftm i b MR By KA A o B I BB RBRRA - B A RITH
A Bfta i 09 77 ik 6036 A IR B E ~ i E R F - WTH B & ik R LB ik
Btafait - BRARZDOERAE I <180 - REFH LN ESG - LEAERRFR
BibZ o 2ABHBP2ABERKGELEZEY > metformin ~ thiazolidinediones & ATP #% & 47
BT R AR AR TR B ie A © » M AEEMIN-1 MR = xR ks e ARl
BEERBER » BIRIh B g A /S TIRE Bfetm e 4 - AmE 2 RE&RN T —
W EARRPIE - RMVFAMAS B G otEEWOER » R T RZHBERRRAGREL » 8D

FELAE fk o B R o

FASEET : #EFRMR (Diabetes Mellitus)
B #AiE (Beta cells)
BE#fE%EZ (Autoimmune)
#MPEAT (Apoptosis)
B4 A (Regeneration therapy)

I

[l

SR8 5 AR ER 1 URE R 2 ZE DR H Bk
H At (beta) A 8 AT [0 {E AR - 126 2 HUHE IR
I Il 4= U2 IR B RS A IR =5 32 1 I (Rl 2 > B
1A K 2 38 45 T 38 W U B PR 3 B E
AR e ([ — ) RIS 38 0 W PR e A -
25 1 RUBE PR R E AT E =R 98% > TER
2 R PR FE R IRRD 65%2 o 1 & £ K5 B #E
T B AR (18 =) - RE R G E A
=V~ BEG=EE ~ SALBT) ~ WEREET) ~ 5%
2% i R 3 3 A B 55 A 6 25 EBK (human islet

amyloid polypeptide) 5% 5 K32 6 2 H fth A /A
T8 =) o HFRE R B H H ey
VAR > KT R RE RIS R © FIRR S RSl 7 2K 42
(R 30 1A el s AT A - (508 JHL PR Yt A R 55 32 9 b B 1t
BEVRAE (5 = SR A FE M e A IR AN K2 ~ ki
T hiE frg T Ol J B B R 5 RS HEL 3R 2 RS AE > Rl
1% 19 78 R AR 32 S IR - (ER I —IH A A
it L5 s I F A RE PRI R R 7 &7 o FHE M - 5
AR 5 thdis H R A B At AR T F AR
RE' > 87| HERE R AN PRI 1A R A B 45 1
B th A - b2 hobE R i E A E & &
{1 L E AR ) W IR S SR D RER L ©

e A jEMSE GEARUE : ME BB RS RRREBERARRLAL TR AR 9 B ERRH A



254
— 1 BIERTR
DU 2 5 i R | RUBEPRIG I FR > HBR

Mk 5L A e AT 5 TR 52 2 TS i i e S G
T o IR R T W B 22 A 5 B E Ll Ay Bt
A A0 A B AR AR5« (1) ER 039 A AT mT 5
C-peptide 3 (2)9 A 8 T 1% 12 H R B 5 vl & H
fb i > HoE LB T3 s 3 H
UEHERISE 2K - EM R RISEERENOER VS PN =
P28 o SRR LR MRS | BURE IR #T 0
Jilal > R EVAAT A A H A AR B #S 0%
s e S H ey FAE - HATE A % 2R
PR LAy Bl P A R 2 TR B A A 1 UK
JRIA
(—)BEEAS

TOPEIREN TR £ 50 | BUBE R8T
HCHE A A it sz P o DGO H S SRR R RE
AR - AR HARPURE ~ ANHIREI RS
3010610 T 9 2L A A s 4000 610 B b B2 A B 5 SR s ([
—) e

HiE VR REE: RS #R
decarboxylase 65 (GAD65) #[1DiaPep27739 & H
Uk OOk SRS AN VA IE A E SRS E7Ki -1 7R Ea: D)

~ glutamic acid

5 1 BURE PR R 8 < I IR a0 RS E
LW~ HRAIEZ Tia TSR - f R AR ES

R 55 3R B URE # AG T L ARIR S, 3R PR 1 0

100

=]
4]
1

n
S
1

B-Cell mass (%)

25

o ND T2CM TiDM
B— : F£184ERRE (T1DM) R 5 2 BUHE R 7% (T2DM) B
SHRENBEMERES - F1ABRFESHE
iR B EWIEMERAS (ND)HUBI4L98% » M
E2BERINTB B AL 65% ° (Nat Clin Pract
Endocrinol Metab 2007; 3: 758-68. & B #E3|
)

AR 52

[ & - GAD6S 1] 575 8 Gl £fi T il B (regulatory
T cells) » MEA LM 2T o LIGSITaluminum
hydroxide "] alum-GAD65 (Diamyd®) 15 %5k 4F- 18
R B 8 R 8 FR A (latent autoimmune diabetes
in adults) BEARAEREF W > HE R
B F DA B 1 B RS PR AR R R A o
D1aPep277 & VK 3¢ & H (heat shock protein) 60
HRAL R B 5L 437460 FIRERK - A FHET THIE.

anbEd
i 1Pr~|' kil
‘—I'L.“'d -y Feell
-let'\r\'ﬂ r
EDiJ.""IBE

Chua
=
¢

“‘\.

== Trellresentor 05

B : B1ERBRRNREARBEREL - £18ERK
NEBREARBERRIRRREEMBE - ™
1 FB B B2 #1 IR glutamic acid decarboxylase 65
(GAD65) 0 DiaPep277 > L #itumour necrosis
factor (TNF)#0 #linterleukin-1 (IL-1)#0 &l #B A2
B %& > LA cytotoxic T lymphocyte-associated
antigen 4 (CTLA4) - M RBREEIREDS
(anti-thymocyte globulin * ATG) & 377 CD3 #1820
BITHEHMR - REIFICD20 #1H] B EAHAR
AITgFEE1BRREZHHBMBROMNS
" HEBEREEHEMBRNIE - (Nat Rev
Drug Discov 2011; 10: 439-52. EH#ZHES| )

(FERE | T |

T ER gk

TEI P

[ TAHE] | LR

S |

P PR T

= BARBKRRKORR - BEEST - BHET -
SR - NERET - BRARNARS
D 1% = BEBA (human islet amyloid polypeptide)
EIERNREWE 2 ARBRR TR BB
BAURBMBRESRD -




VA B At 4 Bt By AR e 0 B 06 T H AR 3 255

{EM ° DiaPep277 {6 Rk nI k5 B 1 55 1 BUAE
PRI AR S2 0l - HE B F D FERE
HIERERL -

2. P A B I 3 (cytokine) 3L 4l B
tumour necrosis factor (TNF) [ etanercept F1 #1
interleukin-1 (IL-1) ") anakinra FJ P 2 5E S HE
17 50 g 155 3% 28 (insulitis) A FFEAL o BLAL 0 $L
IL-1 ZE9)71H B HEFr gl = fthliiLhse -

3. HUT ok B A T 15 0 40 cytotoxic T
lymphocyte-associated antigen 4 (CTLA4) ¢ J%&
BRI [ abatacept » A B Ji 2% 52 Hll Y (antigen-
presenting cells * APCs) < [ i) CD80 2 CD86 fii
& o BIHIEAS e CcD28 MR TAAAIEL - BT
i) B L A 722 BK 2 H (anti-thymocyte globulin 5%,
thymoglobulin » ATG) & #1CD3 HifE I Al ZFR T
UKL - i O i A -

4. JUB ik AU % - 40T cD20 11
rituximab A &F% B WhEEAHAE » mokEp B H
fibAlie -

(D)BEEE

5 DU AR R A6 6 50 1 BN RS 1Y)
PR 3 B FL 45 exenatide ~ i 55 4 A2 FHBH 55 H (islet
neogenesis-associated protein * INGAP) ~ I 7 4
F K -f (epidermal growth factor * EGF) 5 Wb %
(gastrin)’(F£—) - ABEERZ BV GRS E
) LA 7 s JEC e e ) 7 S R AW SR IR -1
(glucagon-like peptide-1 * GLP-1) » GLP-1 1] Hllj#
TR 32 7 ~ HIVTHI AR SRR U B BEZE
(7] 57 AT H00 1l B % > KT o ] R A I B ® o GLP-1
73 W 1R AR PR Ak 4 I8 SR K 2 K B (dipeptidyl

& REENDVERTEHF SN EMLBREED

L)
0 IR U R EEY) {3 AR 2R 1 4EY)
metformin [ %7 4= FHER 2 (INGAP)
thiazolidinediones R4 R AF (EGF)
ATP RS SFE B e A Bk
JEANEZNERR (GLP)- 1Y JEAREZMERK (GLP)- 1 )
ZBKIERKES (DPP)-4

INGAP: islet neogenesis-associated protein; EGF: epidermal
growth factor; GLP: glucagon-like peptide; DPP: dipeptidyl
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New Trends in Diabetes Treatment:
Targeting Beta-Cells

Jyuhn-Huarng Juang

College of Medicine, Chang Gung University and Division of Endocrinology and Metabolism,
Department of Internal Medicine, Chang Gung Memorial Hospital

Recent studies showed beta-cell deficiency underlies both type 1 and type 2 diabetes, and restoration or
replacement of beta cells is therefore the long-term solution for diabetes. Diabetes treatment targeting beta cells
aims to enhance beta-cell mass and insulin secretary function. In type 1 diabetes, the strategies to arrest autoim-
mune destruction and maintain beta cells includes antigen-specific immunomodulation, anti-cytokine therapy, anti-T
cell-therapy and anti-B cell therapy. In addition, agents to stimulate beta-cell regeneration include exenatide, islet
neogenesis—associated protein, epidermal growth factor and gastrin. In type 2 diabetes, glucose-lowering drugs
such as metformin, thiazolidinediones and ATP-sensitive potassium channel openers inhibit beta-cell apoptosis,
whilst glucagon-like peptide-1 receptor agonists and dipeptidyl peptidase-4 inhibitors not only inhibit beta-cell apop-
tosis but also foster beta cell regeneration. However, these results need to be confirmed in humans. We anticipate
that future antidiabetic regimens not only focus on glucose control, but also modulate the progression of diabetes.
(J Intern Med Taiwan 2013; 24: 253-257)



