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'1 Cl CV ~ J,, ~ 4 4 Q,I f J' IQ.I I cl 
011ffltOllJl1"Hlt.IU£1'1011\,1'Ntltl'HJ.J'lHIU~au<J10 P- cell ?Jtl'l{J)Utlf)lJ ?JlJf)~OUa'll'l 

V !' t lJ QI '1 4.J_.s CV .J .J •')Vo. J., 4 o. 
mn1t01u 1nman~ ~HfL lJ{Jl101tOlUmJ.JB11J.J'lf1{Jln'11fltyl'l~V1nm Ll1LOV1m1l1a'lt1u~au 

UtlO'J10iftiv1LJ.J'lJ cn1~m.hta1n l1~tl flt1m1~rnmfu1'1'lfUVI L'ifu O~fl10tllJ, glucagon-like 

peptide (GLP) acetylcholine LLa:~ p-adrenergic agonist ii~mmt~U011l1~'1tlfl1LJ.JUB'lJ~aiJ 
L'lJ?JtlJt~tiflitJ.Ju somatostatin epinephrine l1~fl norepinephrine ~t1anqn~oit1oi'1-ru'lfilVI a 2 -

adrenergic, PGE2, Pancreastatin LLat peptide YY tlflOt)l'l~EJU~'I011l1~'1tltlitJ.Juau~au 
iJ<J<Juunalnm1mtvl'um1l1~'lt1t1itJ.Juauaau~a1~fl1mh'li!t1t.1 4 'lfilVI (1tJ~ 1) ~v • • .. •ts \J 

1. naln~LM£11it1'lnum1LnV1 depolarization ?Jfl'lr.JU'I P- cell 1V1£11111t~iJtl1{Jl1alu 
Lat1V1({'1'Jta'1r.Ja"fi1lr1L~J.J')t~U?Jfl'I ATP L'lJL'lJ'aa n1lr1 ATP-Sensitive Potassium channel 

\J 

(KATP) UVI a'lr.JaLl1LULL{JlaL?1£1J.JLfl~tl'lJLi1~L'll'aiflvraV1a'ILnVI depolarization 'lltl'I P-cell LLat 

LnVlm1LUVl'lJfl'I Voltage Dependent L-type Calcium Chrumel (VDCC) {Jl1J.JJ.J1"fi1Lr1LLflaL?it.1J.J 

.J " ..J 'I ~ .,! J' .... .J .J .,! J' " 1 ""' .:, 
Lfla tl\JL?J1'1J11£1 L lJL 'lJ'aa L WJ.JJ.Jl O'lJ'lJ1tVIU'lJ tl'I LLfl a L 'll'£1J.Jl'IL WJ.J({'l'lJ'lJ'JtO ')t{Jl\J l1J.J011l1a'l?Jtl'I 

\J \J • 

t1t11LJ.JtJB'lJaa1J<J1n islet vesicles Li1amtmHat1V1 vl1£1mtu1im11 exocytosis 
• \J 

UtlO'JlOif mV1t1ilt1JUl'l'lfUVI L'litJ arginine 'Jtff')t~'lJ011l1~'1tlflitJ.JtJBUGfatJ 1V1t.1na 

1n~LMt.11it1'lnum1LnV1 depolarization ?Jfl'I P- cells 1Vlt.1011Lfl~tl'lJol1'llfl'lfflVlflil1u~'ILlltJ 
tJ1t~u1n~1inirn1mi1~111£1LUL'lJ'aaa'lmnhlt.1LnV1 depolarization 'llfl'I p-ceUs LLatLnvi 

.J .J " ..J ~ I .J :'I t 'l I .J " .... :'I 011LflatltJ'lJtl'ILLflaL'lft.IJ.JL'IJ1'1L'lJ'aar.J1\Jl'l1'1 VDCC l'lLuVltltlO Vl£1 J.JLOt.11'lJtl'IOU011uVl'lltl'I 
\J 

CV ~ .J~ J' "l"C\ ~ (i" 0. C\ 

KATP chrumels 1tVIULLflaL'll'£1J.Jl'lL WJ.Ja'l?JtJ<Jtmt{JllJ l1Lnvim1mM t1t11 LJ.JU tiuaau 
\J • • 

~1l1-rutnaV11t~rnl1{Jl1almat1V1n~J.J sulfonylureas L'iftJ tolbutamide, tolazamide, 

.f " .:,.,. """ 1.J glipizide, glyburide, glicazide LLat glimepiride flflOt)l'l5ffltOltJ011l1a'lmJ~auV11£1na on 

.J " Q.I ~I Q.I ' " " LOt.11'lJtl'IOU011uVI KATP channel Vl'lna11'l11'1{Jl\J 

2. naln~hhMt.11num1tlvi?Jt1'1 KATP channel 'llt1'1tl1{Jl1an~tflal1~m~£1nant1ti1'1 
.J I .( .JtJ • ) !' t t !' t V l1tJ'l11 m1t1t1nqnBn a1£1m'I (distal effect 'llfl'IUlman~ fl({ Vl£1\J1{Jl1an~ fl({'JtffltOl'lJ 

.:, !"i "" ""'l!'i .J1,.J " .... ..!J' .... .J 011l1a'l'IJtl'I tff)') LJ.JlJtl'lJaau VI LVl£1'lJU1lJ011'Yl J.JLOt.11'lltl'IOU011LWJ.J'll'lJ'lltl'l1tVIULLflaL'll'£1J.JJ)1£1 • 
1 m 'lJ'aa l1~t1 LnV1:t'umt.1l1a'l<J1nm1L ~J.J1t~u?J ti'I LL fl a L~tJJ.J LLatm1L ~J.J'llti'I oi'1tl1~11cn1~at1'1 
( 2

00 
messenger) Liu protein kinase C (PKC) LL at adenosine 3 ', 5 ' - cyclic monophosphate 

(cAMP) Llluvl'iJ m1~n~11i1tl1{Jl1ana 1flacnm1trn1tvl'iJm1l1~'l'llfl'll1t1itmJBiJaaiJ lvi'1~w 
\J • • 

I .J•t ' .J V "' !'°I l V :! .J .J 
mun1tu1um1n J.JLOt.11'llfl'IOU011uVl'llfl'I KATP channel Vl'lJUL\Jtl'l'lln sulfonylurea 'll''ltltlO 



Vol 23: Supplement I, 2001 

Glucose 

" Metabolism 

+ 
ATP/ADP _....., __ ....__" 

KATPChannel (-) 

~ I + I 

---"· ---------------------------)ii 
~ ..... --..... --~----...... · KATP channel- ! 
indeoendent oathwav : 

------liiiilllii""""'"'lillllliillilililiiiiillilil ...... : 
I 
I 
I 
I 
I 

~ 

S67 

Ca
2
+Channel (+)-+ [Ca2+] 1't -+ -+ -+ -+ Exocytosis 

'tPKC 
DAG 

Receptor 

Acetylcholine 
CCK 

'tPKA 

CAMP 

Recepto 

VIP/PACAP 
GLP-1 

.f fl ... !'I . . .J fl ... ... !'I 1 I .. 
fl'YlilLu'Ulil1u~ KATP channel ua:: d1azox1de 'li~Lu'Ulil10'l::~'Um")Lu~'llfN KATP channel in.Jr..ia 

1~ '1 ~flm")fl")::vium")'H~~flflTiiJuairnau'llv~J1ltl1ana1Y1alum1::~L'lia"'ll1~uY1aL~t13.Jfl~1~ 
• • \I 

1 .J IJI er. .J' Q.I 1 . ~I .J ' Q.I " .i::lfl ' I IJI q 
")'ULL")~ na fl'YILL'Yl'OJ")~'llfl~m::u1um")'Utl~ 3.JLu'U'Yl't1")1ULL'U'li~ tlflL1'ULVUMLLlil11lilfl~3.Jm") . . 

n")::viu'OJ1ntl1ltl1ana1Y1a mh~ l ")nltl1i.J na 1nd1>J::n")::vium")'H~~flflfli.Juauaau~1t1n")::u1u . " ' . 
nl") exocytosis lilli.Jtln&l L'W")1::ali.J1")fl~fl 

Ju~~ t~a norepinephrine 

'U flfllil1ntl1vnana1fla~a13.Jl")flffl::vium")'H~~ flflfi:3.J'U atJaa'U 1~1~mJ1una lndm~'1 
\I • • 

flflfli.J'UU1~'l1il~Li'U vasoactive intestinal peptide (VIP), pituitary adenylyl cyclase­

activating peptide (PACAP) ua:: carbachol ")13.J~~m~ lmJu 'liil~ arachidonic na1i.J1")fl 

fl")::vium")'H~~utifi:i.Juauaau~huna lnii'l~Liunu • • 
3. na 1nm")m::~'ULfl'U l'liiJ phospholipase C-13 1~mJ1um~ pertussis toxin (P'TX) 

-insensitive G proteins ~~'OJ::jjr..iafi11 "1L ~3.Jm")a-f1~Gi'1tl1~11ai")~afl~~ fl inositol 
. . .J ~ .r " 1 .,.. ~ .J 

tnsphosphate (IP 3) ua:: d1acyl glycerol (DAG) IP 3 'YIL 'W3.J'll'U'OJ::m::~u 'Hi.Jnl")'Ha~LLflaL'li 

tli.Jflflfllil1flLL\1a~LnULLflaL~f.li.JJ11fll'UL'lia" 'H~fl endoplasmic reticulum jjr..iafi11\1")::~u 
LLflaL~f.13.Jllltl lm'lia"L~i.Ja~iu a1u DAG lil::m::viu PKC ~~fl11il'OJ::jjr..iafi11 i1au~~'H~fl 

. \I • 
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acetylcholine Lrn~ cholecystokinin 

4. nalnm')m~~ULtltl 1'l1" adenylyl cyclase 1Qlmhum~ cholera toxin - sensitive G 

proteins 'H~tl G, iJt-rnn11lf cAMP Ll~iJ~ltl1tl~'U OJ1nifu cAMP 'l~nl'HUl~Li'.Ju~1ll1~11a1') 
J 1· 1 " • • ( )1 " l: .J ·1" ... Y1at1~ um~oiu protern kinase A PKA 'H active 'llnuu PKA YI active 'l~Yll 'H"j~QlULLvrn 

L~uwnu1uL'2faaL~iJa~~uLantl'tiu Lrn~n1lli'LnQlm')'H~~ttt1fli,iu~uaau~1u1umnt1t1nm 
u ' 

' ' CV I !'I .J .f o 'l J' ... 
'1ln islet vesicles Vl1tim~tftl')LlnJYltlflnC)Yli:lt-llUYll~na nu Viti VIP, PACAP Lrn~ GLP-1 

mn~i,i Oral hypoglyeemic agents ~iJl'lfL'UU'l~U'U L'lfu sulfonylureas .(glimepiride , 

tolbutamide LLa~ glipizide Li'.Juoi'u) LLa~ nonsulfonylurea (Repaglinide) t1flnC)Y151QlUOl') 

V I 'l !'I ,J 1 I .,j I .f CV l; 
n"j~oiur.nuna nm')uQl KATP channel '11tlm unqiJfltl L'lftl Acarbose '1~t1t1nC)Y1liEJUl'.MOl"j 

o 1 ~ • .J f l 'l ~.J .J V CV I .r1 !' t 
Yll~ltl'lJtl~Ltltl '2fiJ a.-glucos1dase 'll'~Lutlltltl '2fiJYILnfl1'lJtl~nUm')EJflEJLLu~ LLa~tllVlla mana 

' 
lmy1lfLi'.JutllVlla1ma~aL~EJ11Ual lad~n n11lfm"j~VltziiJmflu lnLQl')Vl'lf'la~ rl~~rnaVl')~vlU 
., 
UlVlla1uLatlVlflltllHl~'1ln~uu')~YJl'Utlllfl') mnaiJtltlWUB'lJtl~ Biguanide L'li'U Metformin 

' ' 
'l~flt1nqY1BtvrnaQlm"ja{1~tl1Vl1anatvia1u~u L~iJvi11iJ'b'lJt1~Lifm~t1olt1nt1fli,iu~uaau ua~ 

u ' 

m"jV1V1?iiJtl1Vl1aliia11aLan rl1umna"aV1n1u~ilh'1uil'1'1uuLi'.Jumnai,ihu.i~rh~~ t1rl 
'\J ' • • • " 

')~l1il~Ol')Am:ni~E.1Yll~Vlailn L'lfu ciglitazone troglitazone , pioglitazone Lrn~ englitazone 

.J , J' 0 lvJ'..l.ri ~ 1'""' "' ..,. .f ""'"' 1 'lf~mnqi,iu'1~Yl1 'HLumumu111i,i1m-.·rnvi11i,i 1Vlutiu~au EJ1'1~La')iJC)Ylli'lJt1~t1u~au um"j 

~ ... t l:1 ., J' J' ..i 'l ... ., t ... " LWiJnl"j'lJuna via YI~ unmiJLtlti LLa~Lumuti 'lliJu Lrn~'1~aQlm')a"j1~na via'11nVluV11u 
u u 

t .f , J'l , .J., .,: .:, !'I"' ... 
VlfJC)YlliLl1altl'1~ iJLnE.11'lJtl~Ol')LWiJOl')mM?Jtl~t1tl')LiJtltltl~au 

'1 &I I '1 ti .cf q I cl J 4 \I J, !'i o. o. 
'll n'll tl>JaQl~ nm1m~Vlum l'lE.l~mnqi,i LVIU1Yltl t1nC)Y1lin"j~~um"jl1a~ lfti'l LiJtl tiu~au 

.f d f l "'t ' 1 '°' "' 1 !'I • LLa~m"jt1t1nC)Y1linLutlOl')t1t1nC)Ylli V1mnuY11~na nLQltJ1 Viti na nm')uQl KATP channel Yll 

1li'LnQl depolarization 'llti~ NU~ p- cells vi1i,ii,i1 vl'~ifuuu11tl'i,im')i~u1uil'1~uu')1iJ~~1u 
.cf I V g O "11".ct.f~.f ... CV 1..i ... ""' 

t1u1vivi'1~~~Luum')\'1n'lil ua~mvi11m'lJ1 OJ l1an'lf~E.l~?JmVltnnuna ntiu 1 tin 3 'lftlQl?Jti~ 

m')m~Gi'um'll1~~nti{ii,iu~uaaii ~~~1Li'.Juoi't1~m~mvi~t1~i1t1 ua~ model 'lJti~NVli'l1~m'2faa 
' ' .J ,_$CV g CV I I g .Jcv ... 

YILl1iJl~aiJ1:1ll1')UOl')\'JOttl model un~nmn~L'lftl Ol')\'JO'lflLnt11nuu"t'IUl"t'l?Jtl~ PKC 'lftlVI 

ol1~ 1 1um'lm~~tl0l"jl1~~lfti')1mi~u~a'U~fll~flJ ~tlOl') down regulation PKC 'lfUVI 

conventional Lrn~ novel isoforms vi1um"j treat cells l1~tl islets Li'.J'U')~EJ~L1mu1uvi1EJal"j 
.J I .f V 0 ... V 

phorbal esters 'lf~Yl'llU1ltltlnC)"t'llin')~oium"jYJl~ltl?Jtl~ PKC l1"jtJOl'l transfect f3 -cells Vl1tl 

. .,j !'I ., 1 il " "' l: • "' •I ~.J antisense nucleottde seguences LWtluti~nu iJ l1 PKC 'lflJVIUtl 1 "t'll~l'Ul1')tlu')ln!)U'UL'l1aa"t'l 
" g l: 1 " .J ., .., ,J.J 'l· I Vltl~Ol')\'1ntt1 'l1iJ"t'l~Ol') 'lf transgenic animal models "t'l~nVlVIEJtl"Gi"t'l express PKC titin u 

flll1~Unl')AnmL~u1ti'una 1nm')n')~Glu~hum~ Gs ~~Li'.Ju cholera toxin sensitive G 
' 

. ,J 1· I " , l l: .., 1 " "".J protems "~~rn um~oiu cAMP/PKA signal u P- cells uu '1~tl1"1Um'l 'lfal"jLVJiJY1a1m"jfl 

rJU~~m'lnl~l1J'lJtl~ cAMP l1~tl PKA 1V1t1VI')~ 'l1iJ~~m')1lfL'lfaa 'H~tl islets 1vi~U01') 
m~~uvi1u cholera toxin Li'.JU"j~ f..l ~L1a1mu 1 '1un11li G5 'h.Jn1~1u1vi 
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'lU~ 2 LLn~N'llU1'\Jn1'HflVI exocytosis mulu p - cells 'll f:NQ)'utitiu 
" 

!5 J ... ..tJ. 1 "' " t J 
01'i~1mflLnu1num'ltitl O{]'Yl i'i'Ylum u'Yll'1'llfN agonist 'H'ltl m'ln'l::~'\J V1£.1Vl'l'1'Yl'll'\J1'1J 

nl'l exocytosis li1 l-H'LnV1m'l'H~~ tftl{().J'IJB'IJG'fa'lrntimnif m tlu'lltim1a1avi L ~m~).Jiim'l?lm:n 
• u • 

1 !'I 'i "" " J' • • I 1 "' ~ J ~I "" ~ nu vi Li.imuun LVIUfnA£J'lltl>JC1YnJ~1uv1nm'l'Yll~l'U'lltl~'H:uuu'l::al'YJ uuavi 'lf'1Lu'\Jn{J)1 

" L'lfC!aL~U1'll'IJ1Vl 1 'Hqj ~~vrna1tJ'l~11'llU1'\Jn1'lLflVl exocytosis '1.h:: ntiu~1U-rr'IJVltl'IJ'Han 4 

u'l::m'l C ~~'lu~ 2) ~ti 
u 

.J " " J.s .. .. 1 d ... 1 ... 1. L).Jtl 'Lcells trnm::{J)'\JLLCl1 grarmles 'YJLnua::ai.JmJaawnu uv::Lviati'IJVJ1).J1 na p " , • 

nu plasma membrane (Translocation) 
"' d ... 1 vcv OJ ~ " ~ QI CV t· 1 "" 2 . Li.Ju granule LVIC!ti'IJVl1).J1 nanumNL'lfaaum v::i.J01'l')1l.JV11n'\J'lltl~ u')VJ'IJU1'1 

.. J ... ~ 
'lf'UVl'Ylc.J'IJ..:JL'lfCICI ua:: granule (Docking) 

'1 J "' " J ~ !"i .. .... 3. granules v::ti~ 'IJnfl1\"l'YJL{J)'l£J).JW'ltl).J'YJv::mNtJtl') Ll.J'\Jtl'IJ'l!Cl'IJ (Priming) 
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