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Abstract 

127 

Diabetes mellitus and its complications constitute a major health problem in modem 
societies. The prevalence of the disease has increased dramatically every year. Successful 
treatment of diabetes involves changing life style such as exercise and physical activity, 
reducing body weight with diet and behavioral modifications, and using pharmacological 
agents. Currently, there are at least six distinct classes of antidiabetic agents available. Each 
class displays unique pharmacologic properties. Insulin and ins,µ!in analogues are used for 
treatment of both type 1 and type 2 di~.fftes mellitus. Sulfonylur~s stimulate the production 
and release of insulin. The meglitinicfi?'is nonsulfonylurea agent that also works as insulin 
secretagogue. Unlike sulfonylureas, meglitinide requires the presence of glucose to close 
ATP-sensitive K+ channels and subsequently induces calcium influx. Adverse effects 
including hypoglycemia and cardiovascaj~r complications are probably less pronounced than 
that caused by the sulfonylureas. Metfo~ reduce ~l?atic glucose and increase peripheral 
glucose utilization . Alpha glucosidase inhibitor, acarbb~, delays carbohydrate absorption and 
reduces postprandia)-::lzyperglycemia by inhibition of brush border enzyme in proximal small 
intestine. Thiazoli&i~dione activates peroxisome proliferator-activated receptor gamma, 
leading to improve insulin sensitivity predominantly at skeletal muscles and adipose tissue, 
decrease serum LDL cholesterol, and increase seru!J¥{IDL cholesterol. In recent clinical 
trials, the new drugs of diabetes therapy such as prartrl1ntide, glucagon like pegtide-1 have 
been shown to slow down gastric emptying time~ glucagon secretion and food 
intake. 
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1 if 11 il1 in'i !ilLil iJ!f 'j 'YI 117 U tu'iiW 'j 'YI 117 a II, 2 
il7f'J'i!f7LiliJ!f'j'YI117 f'I tu~ ff "11 U W'YI II ff7 ii w{, 

'nw'i!f1wil!i'imn f'ltu~uwn11milw1 vuw~nwfmn'in111a11 

,. ,,,,-dd·~ QtlQ Q 'd b 'H'l L Ul'll11'W L u'W b 'JA'YJLfi1'11'1J eMfiUA11lJNVl fi\il'Yll~'J~UULlJ\illU fl<l<llJ'IJeM'Jl~fill'l'YI 

fom 1:Wmumvi ri~ NmauciaArum'l'lil'lmL<i~a~Am \'Ju 5umn U'1'1uuwu1m u1'll11uii • • • 
41u1m ~lJa~:ff u'Ylntl 1 um.,fmn hm Ul'll11'W mh~iitl.,~5'Yl1lil1'1'1 wu1u41L \'Juc;fo~tl{u 

• • • 
L tl~uu'l5il'lAu1~t1.,~m., Liu m':imUAlJmm':i a anfi1'1~mm 1'luti'J~41 ':i1lJ«~m., 1i'm • 
muviilu 1 ti U'1'1uumfn1'!1 hA L rnM11mL ti~a an 1vi'au1~tl' au 6 ncilJ uci<i~ncilJaanq'YIBLL\iln 

'U q ~ ~ 

ci1~0'W ~fl au'IJa'WLLGI~ insulin analogue 1i'ifh'llfufnmtJ'u1mu1'1l11'W«~'IJUVl~ 1 LIGI~ 'IJUA • • 
~ 2 m 1 un~lJ sulfonylureas flflfit]'YIBm~llf um'laf1~LL<i~mt~•rn{fouliu'(fam~1\jm~LL<f 
L1iavi meglitinide L \'Jum 1 uncilJ nonsulfonylurea aanq'YIBm~vi'um':i'll&~ 1rn{[1Juau'IJau • • • 
1viun<i 1nm':iflfln t]'YIBA<i'l l'IA li~ilum 1 un~lJ sulfonylureas Ltci'!'lumm':i 1frw~tl.,~a~vi' 1iu • 
fil'JGIVJJ1\il1<11 um~um1i fl A u<1~Nmaucia'J~uu'l111'1~1ni1mncilJ sulfonylureas • 
metformin fl fl n q 'YI B GIA m'Ja{1~ fi\j fa <f '11 n tilu LL<!~ L ~ lJU':i~ 5'YJBil1'l'l11XL 'IJGI ti'm m':intl1 n \j faa 

1tl1 "' ·Qd' ' .t ~ :i; • 'llbVlVl'IJ'W alpha glucosidase inhibitor L'IJ'W acarbose flflfit]'Yllll'JUl'l~fil'J'Yll~l'W'llfl~ 

Lfl'W hiJ glucosidase ~u~nru brush border 1u~11<l'L~n Yi111Xm'l~AillJA1':ilu 1mlil'Jlili'1<1~ 
LLGl~GIA m1~J1 \ill<! a~ 1 um~ LL<IL1i fl Aill l'l 'll '1~-iutl'J~'Yll'W m m':i thiazolidinedione 11'lu I'll~ • 
fl flfit]'YIBm~vi'u PP ARy ri~ NG! 1 i.1'1'1J<1tlni1'1lJ L if mL<i~L'IJGIGl°1'1ll:rm ~lJA11lJ bci mlflTilJ'WB'W'IJa'W • • 
1um':itl1n<1 LA<!L~1riL'llG1tllJlfi~~:ffu 'J1lJ«~GIA':i~~u LDL LLGl~L ~lJ HDL cholesterol A11lJ 

• • 
tl11MU11 'Wm'lffi1'11 L 'JAL Ul'll11'WU 'W11 '1lU~~fi1'1~fJU'J~'llil~fil'J'YIVl<lfl~'Yl1~Aailn ~fl ffl-'J 1i' • 
pramlintide LLGI~ glucagon like peptide-1 ( GLP-1) 1um'lfnm hmul'll11'W 1'11~~nci11<Jflfi 

t]'Y1Buu§~m':i'll&~n<1Alfifl'W'11ntilrniau L~lJ gastric emptying time ri~N<i11XA111Jtila~m'J{u 
• 

U'J~'Yll'W fll'lll'J'IJ fl~ tr U11'1Gl A ~1 GI~ • 

iil1<'11~i!J : LU1'1l11'W, S'W'(fa'W, metformin, metiglinide, alpha glucosidase inhibitor, 

thiazolidinedione, pramlintide, glucagon like peptide-I 
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u11'111 

T 'lA L 'U1'1111'W L UUil1'l~~LlJ\111'U aalilJ 

'II a~ .,·11 fl1 u i:i \ii ti fl w1 tlT \ii uii'i'u a' au 1lJ' 

<f 1 lJ1'ltiaf1~ a U'lla U 1 i L W U1 W a \11° a fl1 'l 
u 

tl
,J ti ~ f .. 

L llUULL lN'l~\1J'UU1\111<l'il1flfl'lnLaLGla\11 

1 uil 'il~u u T., AL 'LITM11UL u u ii f.1!'111'1111 m 
.J.~ d '1.:1. 

li1'ltlltj''ll'l1<11Af.Y LUa1'il1flb'lAU lJ<J1lJ1'ltl 

foi;11ti'mt1'111\111\ii' ri1N<11titfi\1JhA 

• d 1 ·.. • LL'11'lfl'llaUaU \ilafl 1at1<1~ 4 '1Ja1tl'l~'ll1fl'l 

l<lfl~~'MlJ\11 Luu hm 'LI1'1111mw~iht u1 T tl' lJ 

\j1~u'11fli'.1 1 
1ui'.I A.A. 1995 nilmArn 

• u 

L iit1 \ii ~1u a a fl t5u11i wu11'il1u1urtti1 t1 
u 

hAL'U1'1111Uii{at1<1~ 20 LL<l~Ai\1Jfl1'lW1u 

i'.I A.A. 2025 -0ilmmmilu\11~1uaam5u~ 
") V .ct Vn'I ~ V {;$ 

b\1J'il~lJWu1tl<f1t11'latlGI~ 27 LL<l~'il~LUUtliJ 
u u u 

mA~iirJ'tl1u T 'lAL 'U1'111iumfl~<J\11 2 
u • 

ii 1 '11 {u ti 'l~ L '11 A1 '11 ti U 'l1 u1iu fl1'l 

A fl i;1fi1'il1u1 u rt thu T ':IA L u1 '111iu'ili fl 
u 

fl'l~'11'l1~<f1li1'ltlltj''ll W'U'il1U1U 33,3 AU 

1u'il1u1u 100,000 Au 1ui'.I A.A. 1985 

LL<l~\j~fi~ 147.2 Au1u'il1u1u 100,000 

Au1ui'.1 A.A. 1997
3 

hmui'l111mtu~aamuu 2 'llil\11 

iia type 1 '11'.ia insulin dependent 

diabetes mellitus (IDDM) LL<l~ type 2 .. 
'M'la non-insulin dependent diabetes 

mellitus (NIDDM) llfl1'1W~ilii1f.]J'lla1 hA 

t'LI1'111iu type 1 iia n11~nill'i'1Jnu'lla~ 
u ' 

':i1~rnt1'il~l11mt1 ~-cell 1uii'i'rniaul111'11' 

him m'l t1 a{1~ a u'llau ..,'.1am1J1'lt1 af1~~u 
u 

LWU~L~fltl'au irflwurJ'tl1mum~fl irflW'U 
u 

h A 'LI fl W ';/a~ '11i~ {! iJ vl lJ n U ~ U 1-:i 1lJi1 ti 

t'liu Graves'disease 1utl'l~L'l1A1'11t1U'l1tl 
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1iu Afl1'11'iliu1u ~ U1U T 'lA L 'U1'111iu'llil \ild 

1m~nm<j~1fli1 15 i'.I niAmi1aAfl1'!11u 

i'.J A.A, 1991-1997 W'U'il1U1U 0.37 AU 

1u'il1u1u 100,000 Au' mA\11~1uaafl 

t5u~miiaAfl1'1i1ui'.I A.A. 1991-1995 

W'U'il1U1U 0.30 Au1u 100,000 AU
5 

LL<l~mA1iAfl1'1i1ui'.I A.A, 1992-1996 

W'U'il1U1U 0.52 Au1u 100,000 AU
6 

i11'11{'UhAL'U1'1111U type 2 L0\1JL~a~'il1fl 
• 

fl1'l~a~aau'llau !iluriaua11J1'lt1wa\11 
u 

iilu'l!au 1\ii' tt~1a.Jmm'lul1111u 1'1\1111Jtlflw 

~~ hA L u1'1111u'llil \1Jdii'il1u1uwtl1umfl~ 
u 

tj'\11 uam'l1Ua'il1fl~fl~11lJ1Ui1'1Ju hA 

ii'i'uriauei'marn{a{~ hA Cushing syn­

drome '11'.ia fl1'l 1'll'mui~'llil\11 t'liu thiazide 

diuretic <!1lJ1'l1JmduTu11ti'tii\11 hAt'Ui 

'1111U 1\ii't'liu nu 
a1 fli 'l'IJ a1 T., AL u1 '1111 u ai lJ1., u 

a~m\111\ii' t'liu m~'l11utl1tw~ilam1~uau 
t .ct .,,J ~I <:!I -;;s1 V 

a a UL W<ltl LlJ<lL uULLW<l'M'lawLL<l1'111UU1fl 
'°II • ..... d ... 
lJ<l1fl1'l\111W'l1lJ1 lJa~muw\iltlflGi (reti-

nopathy) 'll1\1111Jtlmuiiatlmm'111 (neu­

ropathy) '111U'11'111'llJ1flLL~tli'Mil'fl<l\11<1~ 
• 

LW~\1J'l1'ilW'Litli\111<11 uilam1~ 

T 'lA ei'1u L uuu'il~t1i11i1ru~ci~ ta~lJ 1 ti 

Lfi\11 hAL Ui'l11iU~U Uafl'il1flila~fifl 1 ti'tfi\11 
'I • d ' 'I ~, 
b'lALL'l1'lfl'llauau 'l L'llU b'lA'l11 b'il (coro-

nary heart disease, CHD) Lrn~hAA11lJ 

ii'i'u fai1\1Ja~\1JilJm 1\ii' 
u 

ii 1 '11 { u L fl ru-ri' fli 'l'l il 'il u u T 'lA t ui 

'1111ul111\1JL\1JU\1J'l1'ill\1J'l~ii'i'utl1\111<11u 
fl'l~LlaL!Jfl\11 iil~\111'l1~~ 1 '111flWU1UWL\1JU u u 

Iii fasting blood glucose (FBG) lJ1flfli1 

126 mg/di Iii 2-h postload glucose 



130 

d v v .I 
(2-h PG) '1Mlil'l1'\1'!11'1~'\11ff'lUu1~'111'W 

il1'!1111 2 'lllJ. Lfl"llnll 200 mg/di LL<l~vll 

hemoglobin Ale (HbA1) mnni1 7 % 

~lili1Li'luhmuiV111u Lwi1111n FBG ilvi1 

mnni1 no '. ' mg/dL LL\il'W<ll'ln11 126 

mg/dL ~~Hi'l'W impaired fasting glucose 

(IFG) LL<l~vll 2-h PG eJU1~'!11l1'1 140-• 
200 mg/di ~lilLi'l'W impaired glucose 

tolerance (IGT) 
7 

Lil1111mu111'1n 1um1 

1nm hlilLUl'!ll"ll'WOAei lil"lUlillJ m11111 • 
'ii1vnnlillTIU 1CH1i111ilLL'1~ 1'lliJu LL<l~El'1 

i <1'1 lil1U Iii t1J11111! nli11'll <1'1N'ihu1 'Ii' aci1 u • • • 

L U1'!1111'W lil1'H i'J 'W <ll '!1111'ii1vn n ir n LL<l~N<I 

lll1':i1'1~ 1 Lnru'lfm1'lil'1Ul'JhlilLU1'!1111'W 

Sirichai Adisakwattana 

1'~ ' d d 1 • ~ dd v 
N LL\il'!ll<lnL<ll'l~N<I tl'll'Wlil'l'ltl'Hf'!ll11'W'illil 

' 0 1 d d d~ ... 
L'll'W'll'W'W '11 l'J ~lilL\il1'1'11iltl'l1tJLL<l<lfi<l<f<l'1 

' 
fi1111elnfl1 a'1 n1 l'l <ll lJ11 trib ut11utl1'1 LL<I~ • 
L vi lJ q'l1ll'll B'1 ilu'!jli'WLL<1~·1hu <11i1J1m!n 1i 
N'u1um1aann1'1'1mu11ci1'1uau 3-4 1i1~'1 • 
Iii <J<lUlill'lf LLm<l~lil~'11 'li'5ll!11fi11Llll'W'll1l'1 

n<11t11~mru 30-60 mii" m1mulilt1 • 
.,~~uJ1ll11<11 un.,~um~ <Jlil L \'Ju L U1'!11lJ11'l~ 
<il~t\J '111'1 American Diabetes Asso­

ciation rll'!ll'WlilLfitu'l11'Wm'llil1Uliltl 11~'1\lll • 

'11n Diabetes Care 2001;24(Suppl l):S5-S20. 

lilutln&i Impaired glucose hlilLU1'!1111'W 

mg/dl,(mmol) tolerance mg/dl,(mmol) mg/di (mmol) 

FBG 

2-h postload glucose 

HbA" (%) 

< 110 (6.1) 

< 140 (7 .8) 

<6 

110 - 126 (6.1-7.0) 

140 - 200 (7.8-11.1) 

6-7 

'11n Diabetes Care 2001;24(Suppl l):S33-S43. 

Normal Goal 

Whole blood values 
Average preprandial glucose (mg/di) < 100 80 - 120 
Average bed time glucose (mg/di) < 110 100-140 

Plasma values 
Average preprandial glucose (mg/di) < 110 90 - 130 
Average bed time glucose (mg/di) < 120 110 - 150 

HbA1o (%) <6 <7 

> 126 (7.0) 

> 200 (11.1) 

>7 

Suggested 

80 - 140 
100 - 160 

90 - 150 
110-180 

<8 
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f11'lA1UA" tnVl1'lLLiil::f11'lfl f)fl rha~ • 
n 1 f.llil ::i vHh A1U vi' nu fl1 'l Li u1-jmfl 

" 
~~LtJU'1vUt.1m-rn"M1hALU1V11TU type 2 • 

1. Insulin and insulin analogues 

2. Sulfonylureas 

3. Biguanides 

4. Metiglinide 

(non-sulfonylurea secretagogues) 

5. Alpha-glucosidase inhibitior 

(AGI) 

6. Thiazolidinediones 

Insulin and Insulin analogues 

au'lfau~iltiluilvvuinf u ~a{9)v1n " . 
'i" 'i" ""' ""' 'i" .. .. .. .J .... L 'YIA L 'U LrlffYl1~'lJ'1.fl1'W LVIU~r1{9)fltJ~rl'U'YIJJ 

n'lviv::"1uL~u~~1via1uvi~~nuau'lfau 
" 

JJ'U'MU LLU~flflfl l~L UtJ 5 ni:iJJ l~uri ultra . . -
short-acting insulin hl'Llri insulin lispro, 

insulin aspart 
~ ~ 4 

insulin lispro nu insulin 'llfl~JJ'l~'MU Av 
~ .J ""'i" • • .J 

f11'lGfr!U'Yl'llfl~fl'lVleJ::aH tJ prolme-lysme 'YI 

tla1t1 B-chain na1mllu lysine-proline 
~ . 1.J ""'i" d1Vl'lU insulin aspart v::LurltltJfl'lVlv::JJL'U 

~Qi1uviil~ 28 'llfl~ B-chain v1fl proline .. .. 
LUU aspartic acid au~aun~av~'ll'ilviil 

""1" ~ "I "' ""' flvflq'Ylli Vl'l1VIL'l1 .fl1LILtJ 10 fM 20 tJ1'YI 

Lrndh::u::na11 um'lvvnq'YIBtl'l::mw 3 

il~ 4 i'1h1~ -wum1:: hypoglycemia Ufltl 

ni1LdvLtl~urnYiuunu regular insulin ~~ 
""1" LUtJ short-acting insulin flflflq'Ylli Vl'l1VI 

L~1LLvi0lh~ na11 um'lv vnq'YIBfiu ij 

1h::lu'lJ'tl'mmdv1il.umru~muu L'liu • 
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f11'lr!Vl'l::vlU HbA1c 'l::vii1~ insulin lispro 

nu regular insulin 'WUi1ij~113JLL{9)flvi1~ .. 
QI 24 I CV o 1 fltJ LL{9) insulin lispro r!Vl'l::VIUtJ1{9)1rl tJ 

L~ v vivia~-rutl'l::'Y11u mvi1'la~u1u ~vitln&J 
" 

1~ Vl~fl post prandial hyperglycemia 

(PPHG)
11 

Intermediate-acting insulin L'li'IJ 

NPH vi~v isophane ~amvu1u'ltlm'l 
" " 

'\.h::n eJU L~~'livtJ'll fl~ protamine nu fa vi:: 

a~n::a1um'la::mu phosphate buffer 

a'U'lfa'U'll'ilVl'if VIVl:aJJ'li1 LLvivvflq'YIBl~m1 
" -=-"--

mu 1 o il~ 16 i'1 tm 

Long-acting insulin L'liu insulin 
ft 1J ""'i" 0 ' .J glargine LurltltJfl':iVlv::mum1LLV1'U~'YI 21 

'lleN A-chain ~fl aspargine LUtJ glycine 

ua::L&IJJ arglillile 2 ~1 vivn1u B-chain 

L lluQi1u viil~~ 31-32 'Yi1 l ..Xvivi:aJJ'li1 
~--

·~ ~ ti .ct ~ 'l 12 LL{9)J.Jq'Ylli LVIU11tJ1tJfJ~ 2 3 'll'1 LJJ~ 

au'lfatJ'll'ilviavin1t1 premixed insu-" . 
lin 1~v1flf11'l~aJJ NPH nu regular 

insulin LtJel{9)'l1ri1tJ~LLmflvil~n'Uvflfl ltl 
L'li'IJ NPH 70 o/o nu regular insulin 30 o/o 

vvnq'YIB1~mu 1 u 30 u1fi ijq'Yltl~u1u 

16-24 'll'JJ. LtJ'llt1.1::if ijvtJWtJB protamine • 
"' ' 'llfl~ insulin lispro L ':itlfl11 neutral 

protamine lispro (NPL) ~aJ.Jnu insulin 

lispro 1u8m':i1Gl1'1J NPL 75% viv insulin 

lispro 25 o/o (lispro mixed 25 insulin) 

Ldmtl~urnfiuunuau'lfau'll'ilvi~a" ~v 
" 

NPH 70% : regular insulin 30% 'WUil 

lispro mixed 25 insulin r!V1':i::vl'utl1~na1u 
4 1 if~ I } 3 m::LLalr!eJVI VIVlfl11 

.; v vi1':i':i::i'~~rt1 "1ru Ld v 1 'lfau'lfau 
v " 

Vil fl~U1LI 1~-ru au'lfatJvtJ LOtJ'lltJ1Vl'1::di VI 
" " 
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m1::tl1m1a L'UL~t1~~1 l~ (hypoglycemia) 

LLa::rhil~o~m"iLn~u~n~m"i::vr-h~mLrlti 
1iau'lfau~1JJnum~u '1 lil1mh~Liu 

" . J .:::ii. .ci.. .idl 

corticosterro1ds '1::a~q'Yli'i'lltl~tl'U'lfa'U 'Yl"itl 
.J.d .t ..... 

ACE inhibitors 'YILWJJ(')'Yli'i'lltl~tl'U'lfa'U 

Li'.J'U~'U Vl11JJ011'YIU1 L mj'lltl~B'U'lfa'U 
" 

fh a-~ mh::'Yli1~n1"iW Vll'U1N aGJB'U'lfa'U L 'U 
" " 

"iU insulin inhaler Cf1JJ1"itl 1i-rn~1NU1U 
" " 
1w1LU1'Yl11'Ui.:i type 1 LLa:: type 2 
.. .. ,.. .J.1 "1".:: m..1-gau ~n~ ~'lfJJ'Ylu ti ~'1 ::ti tin q'Yli'i ~ L "i1 

ni1B'U'lfa'UU"i::L.f)'YJU~ 'Yl1fi~tl~fiT'i-ru 
" 

u"i::mu mV11"inm l~na1m"ia 1 iau'lfau 
" 

q ..: I 1 ti' CV .c:il }4 }5 16 
'lf'U~'Ufitl'Utll'Yll"i ~'Yl'U'YI ' . 

Sulfonylureas 

L i'.luma~"i::~utl1m1a~ L~JJ 1ivY~ LLvi 

A.VI. 1950 m~'ULL"in 1umiJJ sulfonyl-• . 
ureas l~uri tolbutamide, chlorpropa­

mide Li'.J'U~'U m1uiu~ati.:i l~uri glipi­

zide, glibenclamide (glyburide ), glime­

piride 1inumh.:iLLw~mnu1'uil'1~uu na 

lnm"ititinq'YIB'llti.:J sulfonylurea v::m::~ 
P-cells 1ulilueitiu1i'Yl~.:iau-gau t~um 

.... .J d 
'1::'11.J'YI sulfonylurea receptor (SUR) 'lf.:J 

Li'.J'l.J51'U'Yld.:i'llti.:J ATP-sensitive K• chan­

nel 5-:ii:.JaLi ATP-sensitive K• channel 

tl~ L'lfaaLJJJJLU"i'l.JLfl~ depolarization 'Yl1 

1'11 calcium channel LU~ Ca
2

• ~miutin 
L 'lfac;f '1:: L'll1 a .fl1 u L '1.J L 'lfaaa.:i Na 1 iLn~m"i 

m::vl'u 1 i'Yl~.:iau'lfau a an'11mLn"ium'll1a 
~~~~"""-"-~" .---£1___.., 

"' m::umaa~ 

SUR LLu.:iaami'.lu 3 subtypes 
.,. "' .J A 

'lf'l.J~LL"ifl rlfl SUR1/Kir6.2 WU'Yl p-cell 

1ulilueiau 'lfU~~aa~fla SUR2A/Kir6.2 

Sirichai Adisakwattana 

tfilVla~li'1fJfifl SUR2B/Kir6.2 
.J 

WU'YI • 
ii .cl .q ~ 17 1 . 

fla1JJL'UaL"iUU'lltl.:J'Ylafl~Latl~ m 'l.JfiaJJ • 
.t .J 

sulfonylurea flflfl(')'Yli'i'YI SURl /Kir6 .2 
~~ Q,I t .c( ..J 

L u'U'Ylafl LLGleflJJl"if:lflflfi(')'Yli'i'YI receptor 

an 2 'lfU~ l~Liunu L~a1'lfmLu"i::u:: 
.Of .J .... "' u1u m'1wuutyV11 Lnmnu'YI a a~ Laa~ ua:: 

hril11hluN'il1ul~ Lrlmu~urnViuu 
" 

I I CV1,J td 
"i::'Yl11~U1"i'ULL"iflflU"i'U'YICffl.:J fJl"i'l.J'YJCftl.:J • • • 
aanq'YIB1~L~1ua::m1u1uni1 i.:i gliben-

clamide (~u 1 A) LLa:: glipizide (~u lB) 

Li'.Jum~u~aa.:i~~h1uilvvuu u"i::a'Yl5 . . -
.tnWfil"i'Yl~.:iau-gau'lla~ glibenclamide 

mnni1 g_!ipizide ~m.:inaunu gli­

benclamide WU.fl11:: hypoglycemia 1~ 

u~ni1 glipizide 

iltymanu"i::fl1"i'lla.:i glibenclamide 

fla flfl~~:aJJ 1~tl'auJJ1fl L'U"i::uum.:iL~'U 
" " 

mm"i ~.:JflfiLGl~UJJLimi1u"iu micronized 
" " " 

form L vj aL ~JJ bioavailability 

1utl rt.VI. 1995 glimepiride (~u 

1c) Li'.Jumlil1u~m~aam1~'l11u1umm~ 
iim1mLmnvi1.:i'11fl glibenclamide 'YlalU 

~1'U Liu iiti'YIBa~"i::lii'utl1m1amnni1c;GJ) 
., . 

wum1:: hypoglycemia 'Ut!Ufl11 '11fin1"i 

Afi~l'llfl.:J Deerochanawang LLa::rint::wu 

11 glimepiride 'll'l..11~ 1-2 JJfl./l'l.J iiu"i:: 

a'YJ5.fl1W LLa::u a a~flu L ~U.:JW fl t%i'Yl-ru ~ 
" 

thu type 2 L'1.JU"i::L'YIVl1'Ylu 18 m1JJ 

CflJJl"ifla~"i::~u HbA1c 'lla~m1un~JJdatj 
"i::V1i1.:i o.8-2.0% ua:: vi11innm"iaa~ 

"i::~u fasting plasma glucose (FPG) atj 
• 19 

"i::'Yl11.:J 60-70 mg/dL(3.3-3.9 mmol) 

mn1im1un~JJ sulfonylurea Liu glipi-
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~tiff 1 lfl1..:ia·hn11..:iLfliimMmlun~i.J sulfonylureas 

A. Glibenclamide (Glyburide) B. Glipizide C. Glimepiride 

zide ~1i.Jtl'lJ 1m.Jtb£J~1~8u'lfam ~fl..:J'lfUVI 
\J \J 

L&im aii.J11m i'imh::~h1fim-w 1 um1aV1 

.... 1 " .. ~ .r 20 
1::V1U PPG LLa:: HbAlc VIVlfJ'l'll'lJ mm 

d d ,, ,, 
L'Yl'lJffillnm1:: hypoglycemia 'l'l'WULLa1 ~ 

" I 

ti 1m1::iitl1 V1ir Ml1 L -w" LL a:: fll"il 'WU m nl1 -d 1" IV 4 I flau a 'l'lfl..:JflVI fl"il"il11::11..:i 

Gliclazide LU'lJ sulfonylurea vi'11'Ylii 
d I .f I 

'l'lflflnavialVI flflnfl'l'lLiN1'lJ SUR 1 /Kir6.2 
\J 

~ P-cen 1uvi'u~fl'lJmnni1 SUR ~l11h 
".J'.c1 4 " 

LLa::na1m 'lJ m 1£Ju 'lJflm 'Yl'lJ fl"il1nm::viu • 
1-H''Yl~..:JB'lJ'lfa'lJLL~1 5..:i'li1t1aV1 free radical 

\J 

.J I .. I d 21-23 
'lf..:J"il::a..:i (:.Ji;"IVIVI fl'Yli;"lflVILa fl VI 

Biguanides 

Metformin LU'lJt111umii.J bigua-- - . 
nides ~iilmuil"il"ilU'lJ A'lJ'Wu1utl fl.YI. • 

1'YIL'lfl'lJU fl.YI. 1995 biguanides vl1~'W 

L'liu phenformin ~manl'lf1 L~fl..:J"il1n-wu 
~tl1mnY1m1:: lactic acidosis LLa::l'h 1-H 
\J --

!!! .... 24 1 .( 
L'1fl'lf1VI na nm1flflnfl'1'1Li'llfl..:J metformin 

A fl a VI .J 1VI1a1 u La fl VI t VI ti a VI nl 1 a{ l'l 

na lfla"il1nvi'u aV1m1V1V1~i.Jna lfla"il1mh 
--"--~--'-~ 

1 " <$ a~ metformin ali.Jl1t1aVI triglyceride, 

1 ".'I d .. LDL cholesterol 'lJNu1fJ'l'li.J.fl11:: hyper-

lipidaemia U1'11lfJ..:J1'lJ~m~niiNaaYi total 
~ 25 

cholesterol LLa::L 'Wi.J HDL cholesterol -
1 u~tl1£J~tl1V1\rnvi'1mn(metformin hhh: 

Llftl1vi\rnvi'1'llfl..:J~tl1mi'ii.J 11i.J..r..:i ihh 1-H 
\J 

Q nV1m1:: hypoglycem~ 1li.JG'f1i.J11fll;"IVI 

1::vi'u HbA1c 'llfl'l metformin fltj1::vii1..:i 

1. 5 - 2. 0% LLa:: fasting plasma glucose 

(PPG) 1::vii1..:i 50-70 mg/dL (2.8-4.2 

mmol)
19 

1u fl.YI. 1995 Defronzo LLa:: 

Goodman ~ffMTt.h::a'l'lfimr.'llfl'l gliben­

clamide Ldfl1oH~1i.JOU metformin LU'lJ 
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'l~t1~na1 2 9 atlvi1-H' wui1'l~~U HbA1c 

'llt1'3~tht1aV1a-nnnni11v-i'i'u glibencla-
... I ... 4 26 ~ 

mide L'W£.1'3tl£.11'3LV1£.11f:M 1.6% nl'l\Oln'lil 

.:' 1 ... .J ".'I ~ J' I 

'UL lnn~a>J 'Wn'ltu'Ylc..iu1mnV1m'lVlt1Vl t1m 
" 

L dt1'3-:11n 1'lfm~V1vit1nt.1t.1Tu LV1EJ-:1d1m ~aJ 
tl'l~a'Ylfin1w1un1'laV1'l~~utl1V11a'llt1'3t11 
naaJ sulfonylurea i1-:i-:itrt.1i'lt11v-i'i1 met-. ~~· ~ 

formin ua~ sulfonylurea L tlumi'm;i hvi 

.J ,,. I I " .. 'I 
LU1'Vl11'l.I type 2 'YILL'W'Yl£Jv~-:i1umunc..iu1u 

"--
LU'Ual~ULL'ln 

--mm'l 1ij~'3tl'l~a'3Yi'~irmnVI ~t1 

vi~u 1a thV1nt1'3 Lrn~nt1'3Lau wu 1vr 

• I ".'I .J1 " 27 u'l~>JlN 50 % 'lltl'3c.Ju1£.l'YI 'lf metformin 
" 

tl1 Ol'';iif G'IVI GN 1vf 'Vil ni°utJ'l~'Yll 'l.W1~1>J nu 

tll'Vll'l m1>JLriEJ'3'llt1'3nl'lLnV1m1~ lactic 

acidosis ifutl't1uni1 phenformin ~'3 Stang 

LLa~viN~ Am11m1~ lactic acidosis 'lltl'3 

metformin lviuAO'\il~tl'U'Vla'31'Utl VI.YI. 

1980-1995 'Wuc.TihmnV1m1~ lactic 
" 

acidosis 9 vit.11'U 100,000 Vl'l.I ~'3'WtJUt1£J 
ni1 phenformin ( 40-64 viu1u 100,000 

28 1 " ... .J 1 " .... " viu) V1V1amat1'3m'l 'lf metformin nuc..i 
--~~-------~" .J ' ~ ti 1EJ'YI L ti 'UL 'lVI 1Vl L 'W 'll ~-:!~ L ~ >JV111 >J Lt'rn'3 

J' 
>JlO'll'U 

" m'la'l1'3 lactate 

Metiglinide ( non-sulfonylurea 

)
29,30 

secretagogues 

Repaglinide (~tl 2A) LU'UmLuntj>J 
Q.I d.ci1 • • 

non-sulfonylurea Vl1LL 'lO'YliJ11'3v1'Vl'U1£.I 

L 'Unel'3VIG'l1VI LVl'l'3a{1'3'Y11'3 LVlii'll el'3 repa­

glinide LU'Uel~~'l.IB'llfM benzoic acid iina 

1nm'lelelnq'Yl5L'Vliiel'l.lnum 1unai.i sulfo-• 

Sirichai Adisakwattana 

H 
I 
NYY') /0 ylyoH 

(0 0 0 
2A 

28 

metiglinide analogue 

A. Repaglinide B. Nateglinide 

nylurea 1Vlum~v-i'u 1-Hiim'l'Vl~'3 au'll'a'U 
--1. 

J ' t.cil 0 ' 

3J10'll'W c.Jl'U'Yl1'3 SUR LLV13JVl113J-:11L'Wl~Vlel 

SUR! mnni1 SUR 'lfUVl~'U ~'3a'3c..iaLa£J 
'Ji t1 n1'l Ln VI 1'lvi1111-:iua~'Vla el VI La el ~el0 
C!it!i'lun~>J sulfonylu~ Repaglinide 

""1" I 0: II elelnqvm Vlelm'3'l1VIL'l1 mi.11'lfln'l~Vl'U -- -
nl 'l'VI ~'3 au'll'a'U Ln aL~ £.1'3nuam1::tJ n ~'Vla'3 
i'utl'l~'Yll 'Um 'Vil 'l ~'3 m m'lui°u tl 'l~m um 

n tl'Utll'Vl1'l 1v-i'nun LLa~U'3ii'l~£.l~L1alelelO 

q'Yl5Bu Ldm tl~utJL nuutl'l::a'Ylfim'W 1 u 
~ 

ni'la Vl'l:: ~uJ 1vi1a1 u n 'l~ LL a La el Vl'll el'3 

repaglinide ~'3 PPG ua:: HbA1c 1ijiivi11>J 
I GI GI 31,32,33 I II ... 

LLVIOVl1'30'UOU sulfonylurea LLVl'llelVI ----I <0 

~sulfonylurea Viel 'WUn11~ hypo-

glycemia Uelt1ni1ua~ 1'lfaV1m1:: PPHG 

1 v-i' Ld m tl~u UL Vi El tJ 'l ~ 'Vli1'3 repaglinide 

nu metformin wui1iitl'l~a'Ylfim'W hiuvin 
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I d 1" I <V vi1~n'U LLl?m.rn 'lf repaglinide 11:1Jfl'l.J 

metformin aim1oavi1::Q)u HbA1c hi 
I ".'I .J1 .,.., "" 

:IJ1flfl11f..Ju1ll'YI Vl1'l.J metformin LVm~ 
" 

• "" ... 34 
am~Lvit11 o~ 1.1 % 

Nateglinide LU'U non-sulfonylurea 

l9111ini (1tl 2B) LU'Uv'UW'UG'llv~ D-phe-
" . 

.fol '"" .f~ I nylalanine a a nq'YlnL 11LLVl:IJfl'Yli'Hl'Ufl11 

35 ti"' .J " repaglinide LLa::'11fl 1:1J1fl.!ll1'Ylfl1::VJ'U 

fl11'H~~a'U~a'U 1~rrhn-u nateglinide '1:: 

.f, .J..,1 " 
aanq'Yln&-.11-u SUR2B/Kir6.2 'Yl'H1 '1'Uvll 

" 
ni1 repaglinide Q)~iJ'U nateglinide '1::a~ 

&-.1a Li:lti l'i a1::uul11 hua::'Haavi L~aviu ati 

ni1 repaglinide
36 1-um&~hH1:1Jnu 

metformin tl1dh1Bm-w 1-um1aV11::Q)u 
I V 

..... 37 
FPG LLa:: HbA1c L'W:IJ'lJ'tJ 

Alpha- glucosidase Inhibitor (AGl)
38 

fl.I U'1~U'U glucosidase inhibitor ~ 
1'lf~l'H~'l.J~flti1~U1llhAL'l.J1'H11'tJ type 2 

tl1::nau~1t1 acarbose (~ti 3A), miglitol 

135 

(~ti 3B) ua:: voglibose (~ti 3C) u~atj 

1::w)1~ m1Anti1 l 'Utl1:: L mrn'H~.! m:iJ~m 

alpha glucosidase inhibitors LU'Umaan 
4QI ~ 0 ~ 

fl'Yllill'l.Jll~fl11'Yl1~1'U'llfl~ alpha glucosidase 

enzyme u~nru brush border 1-ua11aL~fl 
.J' ~I .J .cil .,!S .::\ QI 

'lJfU::'tJ acarbose L u'Ull1'Yl:IJ&-Jr1flti11'1ll:IJ1fl 
" .J QI ~ • 

mf VI "1:1J110ll'l.Jll~ glucoamylase 90%, 

sucrase 65%, maltase 60%, isomaltase 
fl 91 QI 25% LLGl~ lactase 10% Lu'UVl'U LLa~ll~ 

~u5~ La'U hat am:rlase '11nl'lue:ia'U~1a@ 
.Ja.J' QI~ 1 d' 1J'o11/ 
'YI Lfl Vl'lJ'tJ'11 flfl11ll'l.Jll~ La'U 'lf:IJL 'HGlTU'Yl1 'H 

I .J' ... 
carbohydrate Oflllflllll1fl'll'U ~ 

.r1 !' .J 
LL u~LLa::'tJ1Vl1Gi"lf~"1:1J110aVI PPHG 

QI .cil ' ~ d' 
Acarbose t1~:1Jf..JaV1vfl11'Ha~na1-

l:1JWillfl1~'l.J'l.J'Yl1~L~'UflTVl11 1~LLO gluca­

gon like peptide-1 (GLP-1) ~~na1t:iJ'tJ 
" . dd r " a.1 ~ ~ 

'U :IJ'LI 'Yl'l.Jl'YIVI a m1 n1~V1 'tJ m1'H a~ fl'U"lfa'U 
' v-

QI~ 1)1 Qll 

ua~t1ut1~n11a11~naA1na-u'11nV1uaa-u 

'Uflfl'11nd acarbose u~a~@yia gastric 

emptying time ll11'U1'U:ff 'U
39

'
40 

CH~H 
CHa 0 CHzOH 

HO NH~~ /~>-, ~O), 

HO 

~ .. Y\H ' 0 / HO OH OH 0 OH 
OH OH 

3A HO 

38 3C 

~ti~ 3 fa1~a"i'l~'Y11~LAil'lla~m1'Ufl~:IJ alpha glucosidase inhibitor 

A. Acarbose B. Miglitol C. Voglibose 
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Voglibose hfornL'lhJL&imnu acar-

bose lum'ln'l::vi'um'l'H~'I GLP- 1 LL~ • 
"""'1 .,:: 1" i.Jfl'Ylli 'Unl'll:JutMLa'U 'll'i.J maltase m:i:: 

sucrase i11nwh acarbose 20-30 Ln1
41 

1u'Yl1'1flailm.h::a'Yl5m"W'llt1'l alpha glu­

cosidase inhibitor a~'l::vi'u HbA1c 'l::Wh'I 
4 I t t 

0. 7 fN 1.0 LLa::fll FBG tll:J".i::'H11'1 35-
" 

40 mg/dL (1.4-2.2 mmol!L)
19 th:: 

a'YJG.fll'V'l l um·rn~".i::vlU HbA1c 'lJ tl'I alpha 

1 'd 1 ., "" ., g ucos1 ase inhibitor 'OJ:: naLfll:.l'lnU 

glibenclamide ( Lrie:i 1'H'll'U1~'ll tl'I acarbose 
" 100 iin. 3 fl-r'l~e:iiu Lnaunu gliben-

clamide 'll'Ul~Lw~a 4.3 iin. ~e:iiu)42 LLa:: 

Lri m Viautl'l::a'YIG.fll'V'l'lltl'I acarbose 1 um'l 

a~'l::vi'u HbA1c nu metformin 'll'Ul~ 850 

iin. 2 fl~'l~e:iiu 1-H'c-Jalum'la~'l::vi'u 
HbA1c lnaL~a'!nu LL~ acarbose 'li1aa~ 

fi'V1'l1a1u'lJt1'1 LoL ~e:i HDL i11nn-:i1 

f . 43 1 met ormm 'U fl.A. 1997 Costa ua:: 

Pinol
44 ~ni;1~.Ja'llt1'lm'la~'l::vi'u HbA1c 

'lltl'I acarbose ~1iinu glibenclamide LLa:: 

luuti~m Rosenstock LLa::flru::
45 ~ni;1lu 

., "" ., ' U .J ~I 1 " ' ani;ru::L~a1nuLLVIL aauLu'Unl'l 'H'l1i.J 

nu metformin 'OJ1nnT'l~0'!;1'.r'latl'l'V'lU11 
..,il., ' ., 

Li.Jtl 'H acarbose -s1iinu glibenclamide 

ua:: acarbose ~1iinu metformin 'l::vi'u 

'lltl'I HbA1c a~a'lmnn11m'l1vi'-ru gli­

benclamide (LLVIO~l'ltl'U 0.8) 'H~tl met­

formin ( LLVln~l'ltl'U 0. 7) L oWl:J'ltlUl'IL&im 
.. fll .J ~ ., 1 " acarbose 'OJ'ILu'Ul:.11'YIL'H"1::"1'H'lUnl'l 'H 

~111num lun~ii sulfonylurea 
.. 

'H'lel 

f . "" .... met ormm Lvrna~'l::~u HbA1c 

Alpha glucosidase inhibitor ihie:i&i 

~el 'lhaa~m1:: PPHG LLa::hhh111'Ln~ 

Sirichai Adisakwattana 

m1:: hypoglycemia LL~'limaa~eirXtha 
" 

vi'a'l-rutl'l::'Y11um 3 fl~'l~fflu ua::m"OJ 

Ln~mm'l 1ii~'ltl'l::a"'~ Liu li'e:i'la~ ma 

aii LLa:: li'e:i'ILaa 

Thiazolidinediones 

Thiazolidinediones 1vi'LLfi trogli­

tazone (~ti 4A) (11'1.S1wu1aluu fl.A. 

1997 lutl"l::L'YIAGl''H-r~mii~m), piogli­

tazone (~ti 4B) LLG'I:: rosiglitazone (~ti 

4C) na 1nm"laanq'Yltlii1vi'n"l::vi'um"l • 
""~"'ilu'll'aumi'.launum l una11 sulfonyl-__ ., •:---~ 

urea LL~L~i.Jfl11i.J b'lJeJ'lna1mif mrn:: 

adipose tissue ~eJB'U'll'a'U 1~a thiazo-
- " - -·--~ 

lidinediones 'OJ~::~unu_peroxisome Eroli-

ferator activated receptor (PPAR-y) 'WU 

receptor 'lfil~lli11nlu adipose tis~ nl"l 
0 3 ti ' QI 

'Yl1'11'U'Ul1lfl'l"l1i.Jnu retinoid X receptor 

( ) d fll ' "" RXR 'll''ILu'U nuclear receptor L'lf'l.H~m 

nu ani;ru::m"l~U"l::'H11'1 PPAR-y nu 

RXR LU'ULLUU heterodimer Ln~m::u1u 
.r 

nl"l transcription mn'll'U a'!c-Jali 
.... .. 
Gf'ILfl"ll::'H glucose tran~orter (GLUT) 

famw"W1::L~iim"la{1'1 GLUT-1 ua:: 

GLUT- 4 1~a GLUT-4 'OJ::Lfl~fl'U~m -.. ...i ., .. 'i • " 1" U'lL1CULtltl'H1JL'll'aa na Lfla''OJ::flO'U1L'lJ1i.J1 'lf . " " 
.ma luL'lia~L~i.J~'ULLa::L ~ii-S1u1u adipose 

cell differentiation a~m"la::aii 1mJ'U~l.'i'u 
L~i.J"l::vlU HDL a'l~·rn111''l::vlU LDL ua:: 

triglyceride 1'WLaa~a~a'l46'47 '48'49 

PPARy fl1Ufli.Jn1"la"f1'ltleJTiil'U 

1 . d "' .... ti eptm 'li'I a an q 'YI nfl1 u Y! ii m_-s;...;-s;..;:u:...;:....:"l~::.;_:'Yl..:...l'U~ 

...i !'i" • 1 ., ., 
fll'Hl"l Li.Jfltlfl"lLil'U leptin \J'l'Yll 'Hnl".i".iU 

tl"l::m'Wmm"la~a'I "OJ1nm'l~ni;1"Wu11 
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.J~ ... ' "' 1.J'Yl1.J1'Yl'Yl"1Vlty'llfl-il PPARy l?lfl leptin Vlfl 
., d 1 ' 

a~f11'l(;f'n-il leptin L3.Jfl ~'ill~ PPARy a'-il 

~a 1l1L~3.J'l:~U'llfl-il leptin Vl113.Jf1£Flf1-j'u 

tl'l:n1u flll'll 'l~..;itl' mia..;i LLa:J1wir n~1"il: 

1 umiaJ thiazolidinedione "li1£Ja~V1113.J~'l.J • 
1 ..,. 1 ., ~ ., 53 

al'll?l ~Laf1'Ufl£J a~ fibrinolytic ~ 
53 .... ., 

vity ua:£J..;ia~m'la''l1-il TNFa LLa: IL--6 "il1f)~1.J54,55 

Troglitazone Ltlum~1U'ln~1'lfnu 
flU1-ilU'W~Vla1£J LL~Lda1'61tl1"'Ul'U wui1 

LW£J-il pioglitazone ua: rosiglitazone rrh 
~.Jq tl ... ' 

'U'U'lf-il3.JV1113.J afl~iW3.Jlf1f111 troglitazone 

4A 

48 

thiazolidinedione A. Troglitazone 

B. Pioglitazone C. Rosiglitazone 

137 

Vl113.Ja'lm'ltla~'l=~u HbAIC 'llfl-il 

1 . .J' ' ' .ct 
m unqaJufl~":i:V111..;i o.5 11..;i 1.5% Lrn: 

Yll PPG atj":i:Vlil-il 25-50 mg/dL (1.4-

2.8 mmol!L/
9 

lull vi.~. 2000 jj~ 
" 

~nM18..;itl'l:~nBn1w'llfl-i1£J11un~aJ • 
thiazolidinediones ~iJauluna..;il?lai~ Lda 

" 
1\1~13.Jnu metformin "illf1f11":iAnM1wui1 

d ".'I 1 "'"' ' "" L3.Jfl~u1£J ~'l1.J pioglitazone 'l13.Jf11.J 

metformin LLa: rosiglitazone ~13.Jnu 

metformin 'l:~u HbA1c a~a..;imnni11vi' 

-ru metformin LW£J-ilelU1-ilL~mo..;i 0.8 LLa: 

1.2% l911aJ1h~u55•59 ri1um'lAnM1num 

1un~3.J sulfonylurea 'llel..:.J Woffenbuttel 

' d ".'I 1 "'"' ua:viru: 'W1.J11L3.Jel~u1£J ~":iU rosiglita-

zone ~13.JnU sulfonylurea "'13.Jl'ltia~ 

'l:~u HbA1c 1vi'aJ1nni1~tl1£J~1vi'-ru 
sulfonylurea LW£J..:.JflU1-ilL~£J160 lum..:.i 

Vl~iin"il: 1\1m1urn.ill thiazolidinediones • 
~13.Jnum1un~3.J sulfonylurea Vl~fl 1\1~13.J 

nu metformin LL~1"ii£.13.J 1'lf L tJuml'li:rn 1 u 

m'lvi1uV1aJ'l:~uJ1l?11a lum:umaa~ 1 u~ . " 
tl1u hVI L rnV111u type 2 mm'l 1"w..:.i 

tl":i:a'..:.i~~Lii~~'U 1vi' L'li'U J1m!n~1L ~3.J 
u13.1J1 luamV1l?lel'ulnadmlurn.~3.J thia-• 
zolidinedione "il: timhm 1'lfmn~..:.i~u 

" 

m 1 l'l aJ1 u nT1i' mfl 'h m u1't'l11u 

t!ni~u 1vi'AnM1ua:i~mvim111tla 
" 

f11'l~ WJ'U1£J1~11 Viii a1V1-j'1.J-j'f1M11'lVIL1.Jl 
., 

Vl11'Uli'..:.i type 1 LLa: type 2 L'li'U 

A I. I as,a1 
my m ana ogues 

Amylin L tlm tltl1 n~ flelTitl'U 

tl'l:nauvi'1£Jm~a:i3luvf..:.i~u 37 ~1 LLa= 



138 

' Q.I' Q.I 1 I ~ CV Q. .ic::tr. 9,1 

'VI i;l.:i'.11 nVlu t1 t1m"lfmvim nu B'W'lfa'W t'lMl'W " .., 
~ .,J :;ii 

'WUA':i..:JLL':inurnu A.YI. 1987 amylin 

n1..:J1'W ~1 :IJ tlU a 'Utf a'U LLa:m ~;.!-'A'--'-1.u.O .... B'Y=---.::L.:..:~~tl 
-rmn glucose homeostasis 1-M'A..:i~VIGIBVI 

~ l" ~ {j'Ylli'lltl..:J amy m 'l::L'W:IJ gastric 
... ' 

emptying time ua::uuu..:im':i'Vla..:inaA1 

0 f.l'W'VI a..:i-ruu':i::'Yll'U tll'Vll':i~..:J L 'W f.T U1t:J t ':iA .., 
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