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cji,,lg:l L.{-r ,nr.!üËi Ë.i:ifvl þ¡¡1r.i¡r¡.rç"¡å{]."¡d ür4J ."¡.,red a*oanl* ,ãul Jüj. ËT
pr,rË 4"rrs r..r 'ïIiìËr4i åi{.,1 T,.1 {3;," 5-åIqF'rr.ç¿" í!+tïî.s cT.päuTF+uað TËp{3r.rr
Ëå'..1å 'ri-"t?ååI. t.4 i ;rt{ñËr s*M ÉtlT lË}púrJ¡ \ã{..1 + pLÅ'e É?*¿¿6¡ åul*np
pcãL{TBI.Qcl r¡ç'14 É+ËrJ ät{l 'iL.rIl'.r flry åu¡"rnp L.{rqir /fir.,,J n, l r.{.rJ{3jt aslnc
I Ë:LJI; rJ.ìfru ci¡JJ**, rlrl'i ll t4T Im lnq IËtrJCldE'"{ l+r.l 'i "{C3 1e*a3d¡*Ad pil^gr

fJü{rT l.ia¿dl:¡ Jt;.} t'rjr.4î i,tciÞ1F ,3}ClÕ,;, } *er*¡ p*E$I;¡ Ð,.{åM *i,ttIËilJiUI
LiI.Tnslt î æ{1 l. '*rli rsnJ.ilr aen;:n1ß }Lr$?Êiun;r F bur.*n¡: s?Ltä,J.rr;sd¡(üå
.i1{.rr.l I trj.e f:!T[i Ámq: .á"raqcl 1"ræd #,r.l ? r{T {,J"{ã? pe"r.t?ilb*

.û¡



r..i ...i Ir.i ¡v' rË;.ü. lijliri r,;:,iF: i ð;"J1 jñ CJgTe Ll i:-tT.l 6'ï:ìUÉ-+Ëld ð¡.tS
:rj r.rõrr.',ï,.r ;:.ìdr.:i är,,'i ld c?r{; F TffL{:+ p¿?î,rr:ltlðJ Äîalä¡.î; ,.'.d rËËJð}
y'ì1:l;:rr;,,1 i:¡ iãr-.i :¡. i.l'il ¡;¡r.;.Ti'rfr;å.-l ïel'l I ,1.i*lì1 ãIt-i palUæXA..td {" j$}n}

Ëi T n{:}rï

T æpfiuj
ãq5î=i

" F'ãËË,-¡;fÉiïp äsTF æJëM lcJe?f)r¡S;

:l {3 iïírrr"' '1.:j ar,rå.¡r}Jj'iË,FLrF sdhlvi} r¡irrr'}: .JTËia'i..tt3 li "l1Ëi '!t{l'rT "tåqåTq /ìt".rB

ä^'i f'i 'lurl ï.i'r ;' :;;ì6i-;,rJiaa; unT-l.I{liill'r!-t..l$'iiï--Ë a1f1.1r."' ;truipiFr-"tadits,-
q Tq tr isr\Frl c¡4 pã'$* T"{ä¡1.

Ì,.t 1It'1{i; 111 ä'ìç, I ijt,j l.i d1"t *a ,.1 {3J

l.L.liiii,J. r:ll.* j i t.il " Ë: i.¡€11.ì,i I "t ad ii,3 Mål{
I;.'I .!:l i ti R,.1 *ìôJ J ì, Ëåp{}i.¡.ì P T c¡ s I t{

, p.$,år-tË1r,r"i .ãT pflt,l ïåir, ã'"{ ¡ ,r,T rËË* fvlfll.l t¡ãMc3llç {.üsrd}
t:i.'í,; iäl rì,.i¡''i ' []pr]1 *trarnlñ TeJÊ tJF j¡ti l¿sr ]BËt¡;åpp pux, *Ér"rr¡:¡.*
äår.l l. #:NHriJiì.F,¿-1 rrì. s?r.iãi"t¡rJädxË ã;3i,-i 1"..r*¡ i"J{: ËÐ1.HJ ,re*5Lt $,r4
f¡r";r.Â..tel.r\-ü!t!.riì. i.i '.i.¡l tvl ¡:ãii..l :f¿!,iir SlL.l Påår: {'ÐT"{g:l tJ* ¿ltråput*l : l'ñîfpËã

, r.r.rs:lãAs*t"l:}:l p ñr""¡ iãn Jð16s& L4;:}fi¡J.t

i,r,.:rä( ,sJ:trLi Ër I l'r¡:rwr t,,l;r,l 9üåã{:}.t ãIr,l -i_ 'Ä11u*:tradr.rl*;¡ Á,¡.a¿ piårri.r*3*tnd
n{¡ fi}l Ë}ä'rF;;*; 1!::.ì.i"rüâr.r.rT"rëdxË Ëq } }ftq p*¡,nËf:.{:lu't ãÉfú' åuI Iiåp¿}r¿r
Llid't¡rä,rT,.\ j.ii ì\..rTí:rì Tr¡.r?i"iü{l 6&1ïdapæ us u.¡ü"rjf €sTqFr.¡ËtseãJ. Ërr.ri#Ë}*

{.!;:1L.if1f r.lûT:.PTl-rbfi-r ì-;r.4üp I.?qIl.¡t.rd {]:¡. pÐ.::}nprir õr.råf4 süüTlËTTrãGf.t
,pi.iI :i,Ê'Li :t. .i)i;ìf¡,¡;rfi5fìË¡ s 'Fü3 Iqn{f,p .äq plnclô4 ëËërlãi å+rs8dd*
tll ur:*er;ri1* Fr.itr {JT InË{."rT eqtr Äq ðêü}.ånTð .tåÄrT rJË} };üJjiå
,*r41.'y'i'.,ir"i14.:L;.d.:.:; ä^.tãrr{fip {3:} Jåtl?rJ L.l¡3Fä r.¡ ?IM Ê!?ai:Tun,.r.¡rrc};} pTnf.},x}
gi leTi:rr ãl.i i r!lili', tJü på5TeJ ËJ.ðiv¡ -ç'*{üT}6Ëni} "r1**FêTËJ ãËåJ;}¡Jt'i*{
,Fr{,í ? ij'i. ;i'..r-.i ^r-i î.i".i T, {.¡ S¡1tJ r: q $sãJ.;}t,Bd-..re¡ T T trs4s{s {;}sqpa,*J.
ä r.t r ..iû,"t..r ã i.ii;¡L¿r-å5ÞÞ*nË åJ.ãM å1.¡*ïïrluF¡rJxa +t{ã,Jã!l.JIp eëa..l}-,1å

'äAHfs a,r*:nh:s Ë fil:?. fficu$dsË.t ,rËåËr"rü +-6.{ i:t ä å}tII ËeM uT'lt-lf$r]r
,îi{: r.r.rJirji a"'1 *sr ;3t.l"L 'çi¿,{ar.rir"lq {]} pe* **l.rct;: sg Ëu{3x +e.¡:lLJüi"3a¿ü;1
L.ri 1r'rç.u1 i..1fi1r-1 d'ie¡r å¡r"{? år1{:t'j "ãI.îü} !ilühe"unIB ¿cãîrüT.r{rT Tnerur
{;j.'T"î8'ç ¡;¿1)'É,r¡;ln'[å åJåM Ë{;c}TIË?*iæÅ ål.ll. 'urInsr.t r
p;3Mt1 T l r.-¡jr r"pr ¡.d*ri*3 "êçË'r{d a¡txrddn ul i3*i,ËM ær,roftean1å p$s
{¡T1r¡hr.r i iåiTi.¡$4 tåsFr{d u1 å"tsM r{rTr"lçt{1 Fi.rr iãsË;lnIg "uÕbË':rnI$
fluÈ3 *Tl¡"ìËr-; 1 r,æätriilriIå i.rT Ër{t}rT.FTITi::liãË} {.iT¡.r,r ü! }uÊãT*[unTã
!:¡r..¡îJ p'l fir): *¡r.i sa¡;rarfx .rå:¡?FT ärlT {Jg .ÄaEl.rc¡rr,r srisð{.|,"{ FtiI
{:iìr,'f$r F'}r.;c çir.lrr{..,,qã,q ,sl"l:} {-jT 1Ëã"rË}ilT ÊIrl ËrF|ri ¡'al.}}Fag¡ räüi$õ*$

'ðTqBJ.ãpTgrJË:,
,iåJrtfy4 u$rie1*,rd.riJ?{Ji æi.{? J$*.{,¡çesa;lmu s:t,rn't:¡.dr.r.rrr*ee eqI ,Ji?t.l }cl
Ì-.,1;}äü rf +T¡!'1 iielT +FUTq*:$;l i"J1 pesn åJËM çcr:æds +uåJðt*rp $ü,1 J,

r.rrTf'r*il.íi i:1-,{|l:i.äqaj" TrJiå.-rå}tl(l "LiñI}Ppe,iñap Fr{s "{¡¡tTqTsJã.ÂËJ.Ëll ',,{ir.¡ rr ¡-,r,lrq i:'*1¡nalrT Ëtä6sr};:1äTfJ ¡"å-tnge14r"¡ t lîlïã6îðî
, ã I I nËä¡,1 årr r 1;:1 T *LJ{3; Ë,ãî.J tldg¿ r:â I trÅ }

uTfv:rË1{s q'li"i Ë}tl'* {Å?I,{ãi"{tr?sì.å ätt1 påí.j$r1s*nb r'ãIITE'ðã}
ãl:+.iråxj "r¿i'ln*uI !,ä'lã{:¡sI jc} åltrpurq 'pll} pt''rË úUtt4 urlnËur
årl 1 sas,{:r;:'r} Ti".i i-1#i.pI;. 1,rT 6L.t¡sn uËJr4;rrr ¡:ru;d asü*n1å :}Tltrdåt4
[3Ëi.{;},åt.1;: LlÊi1'Ër il¡.1 . rs'i*?Ëld JãMd]t .{tqe"r,ãtlTËut}3 pue ,{1IÀI}rs:t¡i3Ë,
¡}i?."(i*#r{}'t, nì"i:1 1.,¡ f:,r 1s Ë. i}t.¡nüjji ãq ?sÐr.{' 1".r I " ï;}Ë*åp ."la¡daaa.rl**d
Ë päl TLr: $r?F*r lql\få[ L{r}T 1r.(n4ç* .iåMÕI s ðåI'tLl M i 4;}ð;¡åp ,¿ð:idð:}ê"{
,ã Ë.¡iãI Ttrr åt{:ì É,îr:t:]M d?!¿r1T6UËã 'ãJË¡4CtI !d "SeïeJnIçs uðr4 I
piJF,tï,.r¡¡;lr.r 'LT .i'i r*lFr.ïrx'3.tdd* ¡lgn Ë1.rL"+'*,rçr.4,(nñ asuadea,r ãË[:]F
ðr*: 'eìk',r. {,.r i:!'rÊriJ.r.{ T u T T nsL¡ T 1L{e}Ëuc};: !}i.¿Ë r: I¡.r lloI./&'rJ üg¡ dr.r.re1:r

irfÅi * t..íî l.l[3r1Pt]t{A?Ë}
;1 rl F 1 li'l' .'i ¡ åril í;: L^l {];'[ T Ë ¡ tr.r";æ lCrd r.{Blrt r,.l ; ì: fvl çil.uiã1I.Ëd " L.tûr ?å"r;}*$i

pä päëru år ëH t,*) ï ? x J Éãri T 'l tJ;}il
*ffi TqbTT pr".lr. u? {:{i¡xðpn1l
ËË'ñËn;l'å1p t ¡.t.re'[sg'r]"t{sf 3 îg#3ãt3



¿.

{:'*r}t rad i ct s t }rç¡ Ë l.rdshy r*i¡¿Je 1 ,

ËA:.igç.f*gnd*trq&g t.Lnnctçrr.¡ rr:adç å ¡"¡i** ¡lr{i?s;rl]t;f i.,:.;i'i ii i Ii"iel j. :'
lætest rrcldel. velsi¿rn cr:r"ltairrinç r'r¡r;iat ':Ë 1;hq *llç¡rl" l:i:r',rr
ef {:erls, Thp nrr:dæ1 l"la* a h!c¡cheilr¡i*a'l i:r,.1 ncl*¡iïrri:ili: rri* cnnf,*l i rr,*
gpve ra l. satu ratcild Ë?r1 rVr¡r€ rt*pe ,

'f lrer ryrain *adæ1 hui ldl.nq v¡¿ç r3t:ne bv t|l* i);",jür",: r31;'üii 1l*L¡9,å,Lt
anrj Bergr*ænr whr: ¡irad*1*rJ hsth j.ne¡uJ.in .ånd r_jì*iri':ii r* iir rJr'qn
a'Ftsr 30ü rnq/Ieq çlüË:r3s,Ë in;ectit:n-ç, 'Tl,ri*;.' tx'-;L*,:i a 1r:ì: ::F
cli. f fsnænt m,¡dçi s arr*l s'ta rL*d tc i nveçt !.ç* L+ b. i"iç i. r + ¡: r J. r-i r' r
islærlt i'Fiabi 1 ity, t..jns rlt¿ i ¡"1 .llxsunrpt ici't hr{åtå ;i i.:,:r^l ;'¡*rj'r l I'l'¿å{l l.i. it
rll€åsul"ãrrrÊnts þrËr€ y'e'ãår't1*ld ;ç the in¡::ut tr¡ tfici: i;¡ lt.;*:ulå* il.i r1:
¡:ir ther rr'rcldel girrinç qlu**xe *utput anrj vj,Ë# r,/riT'?,å fclkþre
insuLi,n par'1., Tlrurs it has tn be asllrJ¡rrer3 tf'r¡¿il t:llrr+ *içnaL*i ,:ìi'.?¡

sufSicisntl.y æxritiriç *l't* systerrr: and tll.at't,þ:mr'-* is 11i: r.:'i:l're+i''
{:tsupl i t'tg bet$¡een t}re twc: paltx L: hs¡': wi.'* thr; p i.+s'i'r*
ct:nçsntr¿¡t:i,ûns {. i "e" nnt via ti.s'år..¡ç ç1}' i i'¡er'
roncç+nt rpt i nns i -

å!bå¡:p {ädir':burgir.! çåvä ,r
tlTt:rs:¡r-:tn) pledçe fur
fi{;rr/,r','rt"t r¡ i *a t i ca ir a tr¿:l i" g,v i 9,r,..¡ r: F

nËw rr{:ijc+'}, ç,,.1 i'vr'.ìr:,", È¡ r-ri-j !!f;.f *1-1r;}i
r¡or1d¡¡iC* cllrrti*l'.:i'L:,.l:r'fi:.,i'

nlt:de 1 e a nd det- ¿¿ ,

Sç:¡¡re genæra1 c'¡:**leirts *ht:uld þc* r''!ads" Fi rsL i:Ë *11 j.i:. l¡iss
*stonishitTg hcw bscl ct at* the rTrf,f,rJË1ers il; :jËnerä,1. NË?'rs
wtrrki,trç withr ãncl |r¡:i,rr litt1e rT¡r:d*1ing thei: r¡låïi rr::,Ëij i.n lh*'
i"¡r:rk that pr*s*n'tsd ¡1t.içinal'e)4,pei*inrents. lìi.. Ë¡¡, 1t rri,;r;t b¡.*
q*xrtiened if rrrctdelinç l:.as rçn*rihr;ted ùir\it-iriirti L,j' !:irc,
utrdsr*t,anrlínç s'F th* ç1u*alãel sy*,tenr. P,y i l:r 11 r. j' *'í: s-': ig|rr-'*
it heg ütË:!t csrt-ainl,3r i"ricldæn rrårly c¡srjflLr6 rili.*L;rlcsÊ., i-i':::idri:ì.¿.*r''

*¡hen r'¡cdslts beçin tc¡ bs used ,r'ir]î{Ê æä::t l'y ër'¡:l 'i':lr¡*i t'
lirrr*tatir:ns. i3 l"€ prclper'l,y s'Latedr they cårì D+ ,* i-*pl* ni;
sr.i*r'ltif ir discl¡ssiclrr a¡:d tl¡us uç*fr; L l'l¿:de¡1ì.i:g ,¡ilri
$itrrulaticrtr r¡i11. tfrren pì"üv{å näËã.ËEå"lX f¡:r i:ir,;i l;ittJ,sl';'f.,*ri;:iinç
and pûËsi*i I i.ty tü cn¡i''¡ltur:i.rate ämtlfl.usir:¡'¡.;,,
Ë*r'*ndly there wag äIr intengæ disÊugisir:¡.r b,ni:l-, in :ii"';:i j.,,:,rl ,:ì f-ri:J

clurårrg the åv*r1 i¡lfis t;fi the relativE :'¡¡ei"rt; *fi :r1.,' .'ri-rrl ri{::

i nf ut; i c:ng a n¿J aS C'] sg.erJ l cAp e;y*txlrs vrË i'Ë'-JË ii i'i?Ë i''ËLi i'di!i''r'i1*{l
prr.;n'rpti, å sirSr'li f i¡:"rnt p*i rrt çË*rrrû*d tca b* 't* i*i^l*t €ilii'.:'r''t ,jr

patient **uld þe trusted r¡¡ j.th ct þu'ht¡ir i:i:r i:i"rrç= i:r*lËir]ì--::
*l'leaIg' Sunlr ð buttcn r¡aui,cl i:¡g ålrlrifç¡- irü,::ìd;Ë¿f\1.1 i:t)I :
N:årËptsËrå*rtlrçätj FU',lF r¡.¡hi 1* it rqnu¡1cJ ro;'Ìs j.dçr¡li: l.',, i,';:ì"p:r .:¡ i::ir::rsç,tj
1*t:p sy9iterrt. ltln degj.gn nf ':1*s*cJ 1n*rp Ë-\rË'Ìienriirs ärå*rirãii l'-Hl-¡r:
l¡¿gerJ ãn ä$y r*,,s*;*nai:1e n:udel itrg. Tirt+ lìir,:i l. i L:.i il{: i.i'li;¡
Liinxtatcr r*ntr'iti. .l1çr:r"itlrn'r ¡¡,xs r¡ue*Linl,.,=d *¡r îi-l¡'i¡* i¡i"ilr rË;.-î,
{ìnt:E11i wnuld prab,ably ;nin,x prr:,¡r*ct in í},irlr-j.u'* lu cjt*',¡*1¡:¡r:
iå rì AË F. He ahr:r'at i..::¡r'i tr:: *!'l ,¡i*l üiJ r
êxnÞr'ienl:s+- T I'r,ari {r.rriùSlri ñì.i. vitr* ¡Jieei-¡*ç;i.r-rf'¡rä ,x.i Ll"l rrrrìrfiit i-ri
tl:t¡ pantiriparrt.ar æËpåË:ia11y wttþ l"i*1"r* ¡\l. l:irï;!:ii', {,er,,iËi r

üarson ¡¡nd Y*tp::t"



' ,,ç!ã1. l+ã.:t ;li i fJq Ë:+;3¡J,r¡, ?t16.1 ã$*'i p tJ T

i:,trt? $,iåeiüp ãt-ìi:) t",J (rÊ ?? ãrårië¡:?.J.ndujî :¡.LJã"{+rt' ¡. Tp JË fri;'raq gTët.¡t'lË1t.1 ;:}

:.i.1,'lå,ì"-,i1-.1.*1p '3ri i, t i,Íi'1"[Ð"iP{:í piltr ;?tiT;]isdstr]c}r{ æq {f,l r¡t*üF çT.:lfliilii.i¡}
iT.V '{..{{}Tl.'Jsr t-L;'l f.}L¡Tc.i llTIllç1.¡} tl{] pr"ì* t.lütT};3*;}&$ {JlInËilï
r..l ?:i.:}tì {.r¿. 9,,.,.r{} !. :i Êir;¡ -1 i..i i¡lt,u.t{];f, å}ð'f J pu Ë,:J g 

T fiL.l E'd i'ì{i-.i i :1.Û åu.'ãË pË1T 5I A I

-- - '-Ëê-ãsãJ-ål¡ü;FãfJf* --

;å"4.1 " {.åi åT, r,i{J1,:!Ë;}'{{f rr'Ji{t¡â}t ã?F^r"{d "r''} "v "*a .Ë+as¡ Ï}uaJðJ:', Tf}
åq d1':.¡rqi-r..icl ili1ì{;}.r', .i*tí;}JäægåJ sålïiF}çcïp '.'cl tl$rr;ltlJIT;t I jJ,ri

ç{','}TçíËf},rdr¡i'r: Ë{.1..1 ";.lJTtldf*ãIr\ îFur:a;äd ,4tr¡ :;ti Ts?LJil¡ +Jctda"t gTtlJ"

''Lde.rær;".¡ $ç*.iFr.jt¡Ti"" ?Liå-t.{n:} Jitr ð;:lJÞî.lci¡crxð L.l iTM lJÕTIã:i.t.låTJ.{:
'lF*TuT î: ir É.€r1¡ å-(ü¡t.l 4 sjuç:IËSütË äSä1.{;. {:ì t{¿ltlPIðJ 4n|]L{}rf4
'ti.Ë.f,r.rrIç,' "'f j'isifii{}].-.Lf Fr¡J.rtr'l æ,il pue {'JðdËd df"\, 'J:sl'Ë êãs} pItå¡*dtijB}
4J,d {q pä+1,ìi}äËåJri ã..rä¡M gttdtr}då:}xå tl*-1' S¡' "¡,gxåAIeL¡e ã'.,}ê?.tå/;Ër,
¡iL.¡* Ë}år{Lr"r !:{,Í"i ä"j¡rtl? gtJf.}TîgInåûds 't$ |;r{,t{:}1çnI;fLJCt;: uT Lr;pAä}

ì*ld "l{;iç.i},{ ,*dF: ,ri;:rrq äInlirrl J.ü} uFåJc} iål'är.lt{ ä .J'ä f?T+TTl .{".t,p¿
pLt F ,/.,.1 ;.xr'.r.i1ãt.l:rrlrq r{;inrl: Á*9.¡i péuTtã1.r.¡a:¡;r ãt.tcltËËðã l;;clu ü}Ii:il.lfvr
riï'ãr,J "il;-rîtrJu,å¡dclç;Ïr,.1 ? tt T ËisaËiIT ¿*.åä åt.ic:'Iãs;&Ë ñt-rt1r,x.t;ã?.uI +$.f,il.r
,îìr,i l,lLuË." ir:F-r*ñdd isL{J, "}tåð.{8truI ,*f) ædi};:Ë ÐpT¡4 € pllã'åuc¡rlsËåt¡
1m11r;trri Át,ter'.r ,-iT.'!fi ãn{f,"r}sut}¡.$ å.¡*rvr ã.31{ë.lðJttðit BL¡{.tãTr*1 ãtll..

Jü I ãr{ I .*ü Ëçer âuæ;; li T.ilI.

i#t'l * ?j-'ltËg Ë:lf?-t *
&r-.1 ï: ;.F,1 clq F T I fr;l

' ïJ" clM E r ËeL{:Þ ¡{.* r.rü rJcl 1ËnðË T p åur{] 1 {;' ptL.¡
.I: r.!fi,Erl ;lclîs Ji$ Ll$TTerTI*{å"1 l.l{f :¡strlhpt".t T-! V tl?Tþ1
:iË¡r{ iJr*r$.i ß xr.rla}s.4e :lT 1Ëpr...t*-rtiT.g ã}''.1 + L.r r T};x Tsi $

' (:ð?;r {lïd$rl Ni:rl{t^lTs}
Ër.rrrl.lfir:.lci iJËr1':i i:';:,'r, j 1?r.ìFpT pUË lJf,¡Tl.ÞInu¡T:¡ Jnt-'l l{! ?ËãJä1.{JT
?*ãr,.ig pñr'ìii¡"iË ::l :¡ " 1Fe+sr.r.i.tF{ }F .4åÂ'tniã utrrIe;}ri.rT.t.rêpT ttP åÂË'Ê

î] 3 Lt*s.rFjr r.l :ll:rçì .rãi...¡ ?ånäå'13T#T* ;tL{1 pËAä'{"ìnã ê.4Ht.i ËJÉ{:Jç'd
..{.i¡ëi;},p},1 irs .1 {3qr.¡.!l'.ÌlJ V 'Ël; ðptl'Jj }l¡åtilï"4 ed¡.u{}:} *Ü .dTl T lqsTJ T 4L'eP'Ë
Tiï?Ë ssfvt ij..icltr¡ Ts¡311å"{rJåi{T L.l IFtu lTõt¡l 'iå}i3ð? uTqn"tTIq
,är.l A *ul' iir,¡rì.Lrr.i; r"rã1Ë hpM 3 ä ., JËlI.Ë ct+ +n$qs ãFM õËt3ðn¡ô ¡tr.r
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r*r{-f :1,$ {.i trrIi?::! j t.l'.1 pxl,liasæ.rd ëq Ði.} Ël*'i1iåpt}ll T#.3TÕÕTÖ{.{ð{¡.¡{f{'fðtid
xæ¡r3i.i:*;: t-.t¿i l;.-{t:'M ;¡i!i]L;Ë"{ðJt,rÕ;l åladræ1 ðtt ? Þlllnur?,1{oå 6R¡M

äL.l rtîrÅ.üËH,c åä¡(,{T;}1på|.¡ iç.';rirL¡I T3 L{"}TM ,laq4*Õm¿ .,¡æded }ps}stt.lsË
Ë t:.¡r¡e ¿"1 *ded :JüJd påjj Ë r¿æded {CfV {,.1 * !ë;}L¡üJêj.uc};t Ë¡'.$päd ðt4T.

+Ë' pi:3r¡ T."l;jsr,sËi :ïF i: ?.::'Ë*'j+L,tü;3 uN}-JãN s 
' 

þu I I*pãfJJ pðï$e1dõ*slFp
rJ{:¡ i,! çr-r.rü,.ri}'ã lJ i.i J ir'rr ål¡l¡**rrra cpM *tl pïãiii s:f e-rp.4t4clq.:.e;r ðtl î
uJ "s;r ìuiT;) Tlîi;:lTFlé'¡u,¡ ì.rl'B.lËJ.*Tp ïË äJË¡ trs'ìc:qPITclt t",¡ fTs4 'PTdcaðfJ
ì.*il i.') *nn¿s Eu.¡æ:¡.Ël,g 1e;r1ãoï{:TtI ç ñt-lTrpËrtl 6ç,M TTTñqç}} }

'år i *íi"liå{ xã ë*t ërM sä I T T I 1;lB:i
,t.*lricl*ci;-¡ pu[i' ./,,s,üiJqTT JTi*]tll '{ }rrpuåddç ÊF pe;:nper'td*"1
1!'¿r lfji,1.6T. I :l,lrd¡¡,i TEnillle JÌä3q? ir,..r +Jsd "ßtl 1.rðiãtlTållæo1q
pi.rH *u¡a*i.a,4ei "i *'*t;.rieu,{p i:¡1 pelcl¡!ðp Ë,,.1 $ $hl} l TiTtl r¡o;3 Ll;x.{gæËåi'r
*ti,ï1ci.T i*i"{T 'tri rå"rnãtjnds ,.ç1nT.}TËilr {.{;}'r.FëË,ãJ å?F"tpctæ*
F fïî llJlrU'.!t *üTS(j!ii'ì pËTTsl11 I FÂËlppd ui ñ;LJâ..{iå:f.t.l{:¡;3 ði4 I Jñ?tV

/,.

þll\i}*Eä*i{lVl ff+ I I's T,'r
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Inf*u1 i ri ¡"e1eanu is r:r:rnpl in..+tsd " Ar*r:irç nll.to r.*t A*;lrnrclft.,,
lola'i;*rhinshyr l'!alni$Ëkår ür*dçkv sncl Ht;ll*¡ëit üitvr,î:i,nt,ere*i,l-:i.nq
{ît,.,ïvè'yä,, Sever*1 i:}rerrrical ËtËpäs €?1såctlir:.:l .l ,¡r:i:Ívi'hy *n¡:J
l*vËr"1 rÏ¡*tftbråt1{3 rfr'tnçe* .år{s p;:etula'tærl r åflrJ i:*} *tf,r?ië ci:r'L,ç'lïL
r¡æ*s piau*iblr. ËinrrrB ti¡,r* *np*rt* þ,*i''r. ,Jj.ç*i-lsseri. Tl.le
rrrf 3.uËnce e¡f ga¡'*al:n*batin, neì"vclr;B xi.;¡ ;r;."r !,,,: åt-rfil ç¡;:*,l.r,i*
lÌûrtt,{3nå€ wås å 3.'a* +liripfr*s,i eed :¡ whi 1a L H*cJd.i ilii ,.:it"l*ç't: j.,:n*rJ tlre
v.}l idity nf Trrr¡r'¡t.in*r'rpa*tive in*ul ilr i.IRI) hy "*},i*rri.rrç thal, *:itl*
¡:ruir'¡sulirr f*ll.Ï,:rarng !ä atir'¡'rr"l lsLinn r:{ rr::tr.l .i.j.r"l :ie;,r'*.i'Li.nri
$i'r's't dec¡*sn,sç,rJ f r'c:¡Tr 3fi tr: 13y, tlren in*r'æ,lscld c.;¡i1si.3llr',*$1y
"t.l} åfl?., Tl.re d;ff;i,*r-llly'l,n ¡ilcdsl the *f.Fsrt: i:Ë,;i.al ing*1i¡t
set:i'ætåEÐuÐË åe q*ite uirdær:tsnrJabl* i* 'i;1.'¡.ì,* J. i.çht, Tl.l*:
Ëj.$gtatnr ìdits r":¡¡er.j 'fr:r ç1uc,:gg *1*irrpa iii :-**,,*r-å.! r:¡Ë 'Ll]e
stud i es.,

Cn¡'¡rË,rninç j.fisL¡1in e,:l.inr-¡ r-:1eføky çå!,Ë ,å¡ L1,¡*rvi*¡¡ cifï
irlsul ilr sênså'L;i.vit¡, (. i.*Fei'rs¡J tc¡ thE i:q:ir'p.?. i,:.*t*i:J ü Rçr¡vsn
*est) snd rJ:i,scr-l çxe¿i in*r-¡ .1. i* dnt^¡ltrËrË1, Iatir:.:,-¡ çlfî r,llc:*r¡:L,'ii,x *tnd
its rever$ibi 1i i.v. Tl'¡e e-'Ff*rt at the r*c*1:Lci. le-¡sl *Ë
stsrvatiÕrlr dletç år'ìd hrsininç þJås tndi,'::,:1,:d .tî,t çey*ral
*¡.'f.t*¡cl ieç t.Bs*k'*Trliel Eelil r åq lã*l.henbl.r rg Ë roup ,:l:: ; 1 ¿lå ov*J. 1 .sîi
pi:c"* rec'eptnr' sËferts" l¡Íurnal v¿,"iatinnr d:f iirs,¡1in
,åiår"t:sit ivity r*er* ri*p{i'r.tp¿J by üa1ía et ai t":Ì.?3.; 

"

'f"he. cL inical ,sã':iåi.,:ns rangeri Ër*rx
¡:**rudr:etialnçy tcr dishe*Í* rsrs and p*f;.:i.*rr'i:
¡:*t partici^pa'i* a'b. ,;il1 ii.r tlræse Ë,åEå,inntll"

æpid*rrrt.nlc:çyv
*rii¡¡*,*t'i. an - .I il i cl

Å J, nt:st åË ê s€pg v'atE *trn€* T'*nre* 'L he re* ,rrß r* i:]l-,*' p8 nr$,L ,rn
i*ft,.¡sif,Jn *ys'tarr'rmr t¡¡r 'Ë¡-'ss flee {:c}r'*¡',iulti*nliçr-l Fä,g,'sisrrs, ar:d
{rr"}m pn*te;" Bsrssj.¡:n üj,'t the apti'Fi,:ia} **dn*;'j.;rs pår,tr:}T'ËsåE
{AäF¡i. In thæ s*xl'rihlihinn ¡'f3ÕrrËi Anres had ,* i3r.ç,ilínænt p1,t*et
t¡rith lhsir'*,iüstatnr, îhs s'Lay:d lrrüs rltrrlçt,*nt: l.y" frrär'tfiÉli w:i.tI'r
b*th ci:einieal *rnd sle*t¡'nr¡i*s Ëxparti,n¡*- .I n¿'t-ui.*li.y
rçt'1,:er'¡t rat*d ¿tlt't th**æ s{*Ëiä i. c¡ng ,and t l.re *;r I't i. i:l'i.i: i an b.l
*ins¡tst{:}r*.'Ii'tere ¡¡sË, rlil Êxhíbi.tj,nn i}+: åfii *tl;ei* rr,¡TCÌ'i.i,¡ri:,,*lrd
i'L hr'ììs strÍkir,ç sJ,sa in tl're talks wlr*rl r',.ì 'rril¡'1{:;}f}1:iij-, rif}'l. l:u
i¡¡a t'"iqçt t hat ,4¡¡tr-,g¡ h,tvç *clriËu¡sd , Abc¡r-: t 5t3 i¡r,s,::'i", L ir¿:'; {i:} i iú, tlp r.*xiJ
¿:ut :¡!'{ÐT' l:}T'* warlil , 'Ihe rl. iiiiral exp€?r"iãrii:tl i.i,, -¡,t*uii¡il1*r'i:,irrq
i n a v*ry i rrsd i,: {,:,,riti.li¡:n "

ll*: ¿:ltr* gç?g¡,t¡f,i ti: ltav',:* i"tari a pat:i,csnl C}fT ,å rrìçlr;|fr.i"irå Fif.¡.,.¡'¡r.:r-rr
tl'r'xn ¡ ct:up1* nF * íây'î,, îhgle wæ* t|* ,Jieffus,;i j,i:i'¡ t.:.r :llql,sE,rr,)hi ,;¡.j
the 'lh* rJ**içn c¡F ¿:r:rrLr*1 a1ça:.itl.¡rr¡:i ,:,Jn'.:i 'L1,.:;.: q*,a.i.:, Iy .;¡i:
*ant.:"nl . l"{ruWG¡v*ì" .qq:rrtË il; t.'xtrdA trj 

'?rg¡äËìJ 
t't}Ë it*i','* l-r{iÍeii t.r:3ç¡cl ii;j

¡rñ$Ërçïå th* beh*vi.r:r clu í. I r:f,, r¡lea Ïs eti:,

-,.-...r:Êêr1 jaaç - a-rtd..-e-l.csecl 1r:c:p*..:p",¿st.er¡¡s_¡_..,t-þæ ..rqç ¡r ii r.'i qørì I nnn
xSrst*lrrre t{3 prrrr rar'n Õpi=fl J,**p :iyshetr'r* r ül' t!'l* r::;]!.iì:il, r'utL. i*ir r:f
disfere¡rt å 'v" rlr E.{:. in'{iuEior': teys'L,elris. l-þ,# i}Llrrp i:l:y T,¡,1 !*r:i¡.1
i*t al {'183ç p}ue ir:çu1iri.r srrd 'k}'ræ 

'qi11 
ilj.Ii -$Ë{*ir:t1trj .rq.i,V

r¡ice" dlti'rer Fur''lps i^¡ær¿r preaent;*t1 hy ,q.lìli)Ë:iilt*, l,+:riiei:r.'t r
19í 'r'*r".: ;re ar:rj HæËF.
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The res,-¡its by l{Ì'åËçr?n {.5ycJrlpy} tlr,*t rTru{:h i:eLtlsl' r'nnt i'n} rr'{as;

a*lrieved hy ån cpën lr:np wysterr r,¡itlr s irr{åå1*¡:r-ixilbu'Lt,r:n th*¡r¡
with the H'isrst,alnr b,åç str.íking" The {.apprs;< 'i5 l'ri*rr cleL,*y
i¡r detectinç ä *eal r\¡ËlË *hov*n to be i.ËspË'trsihli* .fr¡;"'thi*.
Nn}:ody ru6çeate*d thaL å r:1c¡spd lnap xy.al.*irr :rl"rr:*lcl h:e
c*n¡L¡ir¡ed !,rith å nea1.-pr-rchbutt*yl !

T"J, lt"prr:ar d&rrrcnst ratsd tf¡u L t he
þ¡ärã ':1e,Ê.ir. 1y r..l nxu'i haL:1o f*r. operr
{:ünc1r-¡ sir:ir* wåt Ë rtrrl:r¡nl,

P,i$st¿tfir,Li"¡,*r-r1 i* praFÍ .l,sç
Lnup *ntrli'r:.L r alLi't*l"rçh l.ris

Ëf**ifËçrr {J,l¡rrr t}rç biç r'rãtr'! in tlrí*se s,?srr:i,:rn;? prsr*llhE,el
I'sst-¡1tE Fr'c¡r¡i tl'¡e Ëiast.åh*r includinç ${3r1tË pi:r"i;ai. inFr¡sj.nns.
Lrr the cr*t rËversy hetvce*n AËfr ånd Fl'ÉprsgrctrTintËd Fu{r,p:i" I're
*nnsidered AËG to be çiupêrinr €vEn f nr û FlÍ?r.ir,å1 di*bai¡* i*",r
wlri.l.æ a diabetic witl'r the Fluæ nlas the r*æll s'¡iclr*¡rce" l-lsr
¡'r'sel'lt istrecl pan*r*at.FctarLry ansl adËnnrrl* åç 5{rilr* ,iriipi,il"la{: inr:e
Ëc:r. the AË6"

êil.hj,Ës€r {'1t) r'epßrt.srJ ËpËn 3"rop peripl:ei.a.l ¡r'¡d pt:rLn1, iv
in{usions in pånrreatectc*iEed rJ*çs {: ? y{it¿ rË.1 r-r*.,inç å i,tst"ú
peri*taltic Ër-i'rìp: fjeiqht 55fi ç rrrrludinç ,¡ tr¡] l :i.*su1:irr
i*{*ïä.ervcli t-, The toncent rat i sn ussrj !{ðs 1*ä tJi;;t1,. **:rripa lisç:n
t^¡åä ¡tËdË in gli¡sr¡ss i-r{:I"TiåL irætir¡n bt":t .*iE* irr la*tat* s*cl
slarritræ" A, ærrrphasi¡sld å fil'hsr. userd ¡¡l"lerr,-*fi.l3.ir":ç ths
insulin r€'EËrvai.r" fre.Ê i:iabetç June,

fle*ksl"t's g"c, purìp h¿d'1 0 r*teg pì"c'gl";¡¡¡'¡r'rr*h1s ;üt 3ü t'ìin
intErvals. and ,l purhbuttnn fnr rr'¡ea1*. Tl.r** r¡ext ',,e¡ l¿it:i"¡ ¡¡nu.id
have sn açlcl itin¡ra1 butt*r: fnr sr'¡sck.ç , l-l¿x r.rar'yrËlrj ,:r'¡xi.n*'l:
1r:nç tërrrr iv þsc*use *ç sep*ir r ,¡nd '{: r"ir*rJ ¿'r..1 ri.en'L 1y
perÍtc¡Reaï with*ut ç*rd rss¡;1'hrx" Áìþissðr' w¿ r*t*cl I'isrr¡ ,Ícrr
'Ëat depaeåt,as 1j,k* ar'*un¡J irrrplanteel batt¡eei.i..ç" I'r,a11e* Tí
#rËå,'1 i nç tr ese .

l'{epp fr$r¡t Flunir:h T'Ëpî'rÉ:çBritinç tlt*s fi ii*rrrerra pu¡}rpr ir.atJ i".¡ssd
vä*ur..iÍi rathc'ters f;¡l'' ufJ ta 4 week,s. but i.¡'J 1,*nçr,ili'" ä"r"
requireci 48 7" ¡*nrs insulin. H thar-ir¡l"rt ssrrlsr)ì*:ia h¡ü?r* r¡r;¡L
rca*Listi* but s1çü ¡":*t- rìe{:eeriåry ar¡d euçg*:sterl iirr¡3*it'!:ed
prÊF ì'8Ç rår?rílrê* purf,pË '! tr,åy tre t* sÐr¡re çãx j:a*à p*i* i f$r':ì:
r:Ënt:rc:l1ed, l"far-rv r*irT¡û',,:in'tË h¡Êre r'¡rads þy Irsiglel" Vi¡*i:l':*¡
i [] i Ë bqtËË Pla rch 79't ,

ûLe¡*enç iAr'rre:il præeen'Led tl'r* *tanrJarri ul. ÍdeE r:r* t.ire 11ær^, *¡ries
rfrçu1ata"r- {: suku¡¡itted -'tlfi¡r'r'rtelrt) ar"ld lriçd k¿:r r*:rp1,n:i. l: r,.ri'ry it
i s Eü niL¡cir he'Lt*r th;lr: t l¡e flne by B*r:r'tt .

In tlis paxtt*r sæç. inn *nd l,ætæT" åç cùirrrr?;*r'rt:; L,:.ri*r¿åi-'ãi, Laik:E
cl 2t ì'11 I

irl)*ì'ËËu IåtÕl* båsË È1 G}

f{frr¡r"¡Ër fT"ûÍrr t,he l"l¡:r'ricir-$is¡uænsi ç, rc}Lt p disr'::r..i,sçi¡*d I'ir]rr"r t:i'r*lrr
rnatrually usëtti çlura*æ ¡'*tar3:i.nçs a¡'¡ci x Fl-:*a1Ër:rrì.{:,i''¡i; gr'',*pri"r tn
*nntr'*l iv "lltcl s{: irisul in :lr¡ år"srsr tl: pì'ctçi'.:*¡ï1 tl:* iiierr¡s¡ns,
plrrrË) j.nel ivirJuai. l,y. Lt þ¡&iã f¡:¡r-¡rrcl that å ¡r)ì;"il ÍråÍliF.i inç in'h.elv.l 1
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ll'r.rî 'tsii,it:1.Ë)r.¡J 'ãl.r*d uT ãdr)"tn3 É-| påddrqs å¿uj|åJãtl4 pr,re v{l"c
Ã.tq pærna"idde ìfr/i Tnli Ër êtJTtl¡Ft* ttlL "'{snq ãEM or{M rË{.{í$trJêI} *I
p¿ir.,.ral:¡s¿,;a,,,i 1j. Ël¿eþiïr ð,t,åltvr g{]uTT,Éãnb å¡.¡.r{rs ?n{T f üðdü ðlTnb 8-rðrsl
,{-tL.l"l, " åL.r¡}¡J"r'ãI} ¡:i{.t tr ?ueJgt ,Jësçç¡fl ri}Tt{ 6r.rüråãr1;tËTF Suel Fe,li I

'#1{iñsd qËï sëTrþ{ åL{:T ,-.i:LTM Lr{iIËãn;rË}{J

uslT :¡{lç {"* ï 1 ñ6{J i ä18^ ì: :¡:]P ä? J c}?;}B*
¡lJri-rü¡ã çr pû9ã ïËíål,i:l Ërjdlj t.g&? t{c:puñ-l ¿ I T rñ/ts3 åI'rqili ¿ i..¡r}f i
p.¡'}jil.x{} ¿ ñt,¡Ë'*l ,4q pË11{ãã;r-id ËsM årJ{:}ñFñriI* pr{s åËç}ånTB ruT TnsuT
L.r I üìLrnT:.lFT T L:',#{i 1,.1 T¡.rr-çT. r.'n ,iê?ã{}d ñui1*a;Ë?uI uç '4ñd}næ
,r,ãì/rTI FuË {t)lq1;¡.rÍrr åsü.:nl& A*TpûuJ ilTTr"}suT Mðtl LJT s¡Tìäqcrp
Pr--l * äTFr.r.i.{{:r'",i i'lr:9#irrïãq ãð;}l.l;}j| ji lp p&MË}i,"|5 Urrd"t,ëqS pt{F Ê;l;Jæ$

"&ss; å6 eq? uI ,tIîer;i$d*Ë urlnËuT pêEn:Jiur
ðüL.l + r|ffi tJ{¡ T?P"! ïr,;¿3;'ì{.Juå å{..1 L FtlF: õ:ieJ IBrilp{i ãL{? pÊsTseqdura dna.¿f,i

',jðìsååti;lc¡¡:t 6'-tT lr,rlì}"ij. glt'|ëtrJrijã3 "J,ð1?óã,q $Þf!,1 IJT¡Jr I ,ñtJ$T $it:} ä8M

fl'f.



l'. 1 i n+;* ¡. *..t S
xä.requaT Içy¡

'pæåp*1srtlt,r :'l,::s
Ë'! dSrn;ð^tufl putx-l pus ¡'ð? ËlJqrJlBS ¿äãTeï..'¡TTs

ä,:T îV r,l;rü lnuH çJclJJ ¡."tndc1 ns Isr;3usur* ätll
. c luar.rrañ pð I rYrtlr{ { ;rV

"È:i,.iâr{ ì FåpnI:L{r û*:'Te åJe sætdn;r ðpTi5 ætr¡üs 'Ë xrpuaddç t"t1
pel;rrnr.;d*.1 ä*r F å:1.:rsJ ïsqs ðt'l l. ðrr¡f;}Ë ptie luç."1 ån*d ð{4¿ 'påt{;}?s}iã
*.te3fvÌ x¡-;ræilæ,uJ $r-¡ i ì*iË,,1ã?r{T IF'rä^,ËtË pì"{s ¿æ*¡.ãH} pa:¡Uaøæ.rdæ.1
#'lÐr* .*¡rjnn.i{i .,rrilprr.¡ ITV 'a1edt;:r'¡.,:ed }ËL'! FTp ¡ "r.ua1xÄË-.¡^¡53
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ÍI'ESDAT 4

ScheduLe for
svmposium on: CARBOHYDRATE METABOLTSM: QUANTTTATTVE pHysrol0cy

AND MATHEMATICAL MODELING

to be hel_d ln Padova, September 4-6, Iglg at the AccademÍa
Patâvina dl Scienze, Lettere ed Arti.

C. CobeLll and R. Bergman
CtraLr¡nen

I¿EDNESDÀY 5

8rl5 -
8¡30 -

8:30

9:15

ItalRoDUCTI0¡¡

O. KOL1ERMAN

DISCUSSION

LUNC¡I

C. HETENIIT
rbalculattôn of tbe rete of gluconeogæesla
1¡ vlvorr

J. RADZIUK

"Glucoee and glucagon netabolten followlng
glucosê l¡gestlon3 a tumover approach'l

^. 
PILO

tÂ¡¡a1yelB of the glucose productlon and
dl,aappearance rate followlng u oral glucose
load: s trecer study f¡ the norul eubJect"

DISCUSSION

TTI'RSDÂT 6

C. COODNERrr0eclllatÍona 1¡ the ¡ecretlon of
lslet. homonesrl

E. IATESrrTaporal orgenlrstlon of !e
Â blospectroacoplc approach'l

!94!!g
H. ALEISSER
"Blood glucose regulaÈloo l¡
uperlomral dlsbetes oellltus
- and open-loop lnsulln dellvery

C. NOT

'ìle¡abollc effects of glucose
nomal and hyperglycmfc levelerl

Ln';clt

E. CARSON

"D3nmlcs of short ten blood
regulat lon "

K. NORI.UCH

"0c the Eethods of oodellngl Èha
s+rldplde cooperatlonrl

c. ÀfKtNs
r'À blologiBr vles of nodellûg
hooeos tae ls tt

rllechaotsns of eltered glucose hoúeoatáBL6
tn obeslty',

9rl5 - 10:00 i. ZELEZNIKrrln vivo,d@onatrBtl.on of the insull¡
recepcor',

COPFEE

10:30 - 1l¡15 .lH€*tt**
r'ù--È¿f '¡.¡¡.t ef r aal¡.r¡ f.Ê 'r r*E
å¡¡lfp¡¡fce+¡rCl

11¡15 - 12:00 R. ÎRÂr¡BERc

"I¡aull¡ lclnetlce efter brlef hÈraportal a[d
peripherlcal f¡fuel-ons of uLabeled fneult¡r'

12:00 - 12:30 DISCUSSIoN

LI'NCT

l4:30 - 15¡15 E. CERA,SI

'bl.f ferent1ll aêtl.ona of glucoee on tlaultn
Ìelea¡ert

15¡15 - 16:00 V. LICKO
rUodel1lg tnsull¡-eecretlon ¡
glucoae toleræce teetsrl

analyak of

16¡00 - 16:45 C. COBELLII'Hln1ül uodellng â¡d partitlon salysis for
estlDstlng lneulfn-glucose intersctloos la

' the fulact organlsorl

DISCrrSStù¡T:

R. SltERl{tN

DISCI'SSANT!

C. I¡ETENYI

panbrea!1c

Lot closed
ueihula¡at'

¡È

DISCUSSANÎ!

J. BOGUXTL

DISCUSSA,¡11¡

J. MIROUZE

¡,. CIIERRINCTON
riRegulatlon of glucoee productlon by luaulln
md gLucagon ln the dogrr

N. VR.ANIC

"Interact.l"on of eplaephrlne, glucagon and
l¡sulfur ln the control of turnover ln nornal
and diabetic doggrl

COPFEE

N. SHERI.'IN

"Influæce of comterregula¡ory homonea and
blood glucoee concentråt1on ou hepatic
glucoee productlônrr

N,. BERG,IAN

Dd

"F\¡rther
glucoae

lntegratlo! of the control of hepatic
handllng ln vltro uil l¡ vlvorl

Bé

.

16¡45 - 17:15 DISCUSSION

'DISCttSgANT3

D. PORTE

DISCUSSANT!

R. BER(}{AN

Dl!iclrssroN

for

DI5CUSSANTI

C. COBELLI
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COLLABOiìATORI PTR L 'ANNO 1978

Nomi na Li vo

I"IARIANI LUIGI

BATTÏNILLI ANDRTA

CAVAGGICN CLAUDIO

COSiLLI CLA'JDIO

DA RONCH ANGTLO

DEGANI ROSANNA

DI MASI GIOVANNI B.

i":ANCY Iì I COLT

|'ÍARTINOL I FERRUCCIO

PAGELLO INRICO

PICCI GiORGiO

POLO ANTONiO

RO|'1ÅI{ II\ JACUR ûIORGIO

SALVAN ALBTRTO

SIGALOTTI GiOVANNI B.

SPINABELLI ,RICCARDO

TOFFANO PAOLO

TORRTS IN GiUSEPPE

TP,AIN ITO GAITANO

Col I abor¡tori

ANDRIATTA c i0VAi\li I

BP,ISSAN MARTA

I'iORATO LAURA

PACINI GiOVANNI

P]NOÏTI ORISTT

RiGG IAN I ANTCii IO

GGALDIiR TíOLFGANG

T^ff^t ô ôf nrrr'¡lL,l ¡ \JLU Ul,¡-.,irll

Coi I .T. P. =Col I aboratore Tecn'ico Professional e
Ass.T.P.-=Assistente Tecnico Professionale
0p.T.P. =Cperatore Tecnjco Professjona'le

Di rettore
R i cercatore
Tecn'i co

R i cercatore
Ri cercatore
Ri cencatore

Ri cercatore
Tecni co
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Coll.T.P.
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Coll.T.P.
0p.T.P.
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Coll.T.P.
Coll.T.P.
Coll.T.P.
Coll.T.P.
Coll.T.P.
Coll.T.P.
0p. T. P.

Coll.T.P.
Coll.T.P.

Ass.0rd.

Contratti sta

Contratti sta
Bors i s ta

Prof.0rd.
Prof. Stab.

Prof. Stab,

Bors i sta

Univ.

Univ.

Univ.

CNR
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Univ.
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Ricercatore
Ri cercatore
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PARTE I

RTLAZ IONT SULL 'ATT IV IA' SVCLTA NTLL 'ANNO ] 978

It']DICAZIONE DiLLT RICERCHT

1) Teoria della stima e probìenrì di rappnesentazione interna, identificazio-
ne e epprossimazione di sisiemi stocastici (LADSiB 1.3)

2) Gestione interattiva di un esperimento di grandi dimensioni (LADSEB 2.8)

3) Appl icaz jone del la teoria dei sistemj dinarn'ici a sistemi economici

(LAlSrB.3.s)

ll i::;ïl.i:.':;;:i:.'i:ilil'u llfo"u 
o 
"

6) Str-rnentazione per appl icazioni biomediche

7) Inielf igenza artifíciale 
.B) Altre ricerche

N.B. Le sjg'le sono articolate in conform'itä a'i criteri prevìsti per i program-

nii del G.N.A.S. e c'icè 1a prìma parte indica la sede presso la quale sì

svolgono le ¡icerche, la seconda'il numero d'ordine della ricerca, la ter

za il numero del sottogruppo del G.N.A.S. nella cui attivita la ricerca

va 'inquadrata .



Moncl Septemþer 10, lg7g
þ..)

8:30 h Þ

,9:O0hÞi

9:30 h Þ

10:00 h Þ

10:30 h Þ

11:00 h Þ

11;30 h Þ

12:00 h )

12:30 h Þ

13:00 h Þ

13:30 h Þ

14:00 h Þ

14:30 h Þ

15:00 h Þ

'15:30 h Þ

6:00 h Þ

16:30 h Þ

17:00 h Þ

17:30 h Þ

18:00 h Þ

18:30 h )

PE

Session I

G

lslet
Metabolism I

on
Vitro ll

lslet ' '^ :, :"'
Metabolism ll

lnsulin Secretion
ln Vitro I

F

:.:: '

Gastroentero-
lnsular Axis I

'Gastroèntêró1" 
"::T

lnsular Axis ll ..:,' :r .-r.. -.' rì:.'' i''6r¡å ':f,^''' +--.: .\. , .:¡5.$*
Growth Hormond' I

. .'.t , .;1 .
:.ì

. . i. '-.r, ù
' -- i': -. .-',-.¿r.5i-:

Endocrine
' lnteractions

;Sömatiñtát¡n ll 'ì.iiffistß#

E

Audiovisual
Transmission
from Hall A

Neuropathy I

Neuropathy ll

ations

D

Lipid Disorders and
Diabetes

Chairman
S. Sailer

mii?iîiôñl-'r';i
ntícides

Autoimmunity and
Genetics in
Diabetes Mellitus

Chairman:
W. J. lrvine

c

Epidemiology of
Diabetes
Mellitus:
Changing
Prevalence and
lncidence

Chairman:
P. H. Bennett

Somatomedins and
NSILA

Chairman
K. Hall

B

Audiovisual
Transmission
from Hall A

Viruses in Diabetes

Chairman:
J. Ê. Craighead

lnsulin lnfusion
Systems

Chairman:
E. F. Pfeiffer

ns

9E
ú.,

2

th,
r--{!is{4

il{ '¡-¿:':qåì

iiårl

-j

*

W
n1
,tå

Ìi
fì.

A

Minkowski
S. Ashcroft

. ':r&ä¿l
What is Di¿

Definition,
Aetiology,.
Natural His
Diagnosis

Chairman:
R. Levine

.-. =ìtt:'i+"'ni;iÍ
pårdi¡*

: ,.Kg E :''¡t

Treatment r

What? Whe
HowZ¡ 

,11,¡1:..¡;.::r-rl''"' -:."".-:åi;{
Chairman:
K Seige

I



Tuesday, Septembe r 11, 1979

B:30 h Þ

9:00 h Þ

9:30 h Þ

10:00 h Þ

1O:3O h Þ

11:OOhÞ

11:30 h Þ

12:00 h Þ

12:30 h Þ

13:00 h Þ

.13:30 
h Þ

14:00 h Þ

14:30 h Þ

15:00 h Þ

15:30 h Þ

16:00 h Þ

16:30 h Þ

17:OO h Þ

17:30 h Þ

18:00 h Þ

PE

.,...1,.,_

Poster
Session ll

G

lnsulin Receptors I

lnsulin Receptors ll

lnsulin Receptors lll

F

Patient Care ll

Exercise

lnsulin Action I

lnsulin Action ll

E

Audiovisual
Transmission
from Hall A

lmmunology I

lmmunology ll

Ketoacidosis I

Ketoacidosis ll

D

lslet Hormone
Chemistry,
Biosynthesis and
Gene Studies

Chairman:
D. F. Steiner

Exercise and
Diab,etes

Chairman:
J. Wahren

Obesity

,'a1.!.d*r*;í¡ --

,!

c

Audiovisual
Transmission
from Hall A

Diabetes in the
Tropics

Chairman:
M M. S. Ahula

Biochemistry of
Diabetic
Complications

Chairman:
R. G. Spiro

B

Glucagon and
Glucagon-Like
Substances in
Diabetes

Chairman:
R. H. Unger

Gastrointestinal
Hormones

Chairman:
W. Creutzfeldt

Diabetes in
Animals

..

. .:,

A

H. Eppinger ; I

Lecture ; ]
W.Waldhäusl l,,

,i.

Acute (Early)
Complications

Chairman
A. Bloom

I

':
...',, i

il

'ir 'l::,

'l

l. .r!
- -f

Chronic (Late)
Cómplications

:l
ì,.:.,l

1B:30 h Þ



Wednesday, Septemþer 12, lg7g

8:30 h Þ

, 9:O0hÞ

9:3O h Þ

10:00 h Þ

10:30 h Þ

11:OO h Þ

11:30hÞ

12:0O h Þ

12:30 h Þ

'13:0O h Þ

'13:30 h Þ

14:00 h Þ

14:30 h Þ

'15:OO h Þ

"15:30 h Þ

16:00 h Þ

16:30 h Þ

17:OO h Þ

17:30 h Þ

18:00 h Þ

PEG

Genetics

Somatomedin-
NSILA

IDF General
Council

F

lnsulin
Biochemistry and
Metabolism

lnsulin Secretion
in vivo

E

Audiovisual
Transmission
from Hall A

Adifical Pancreas I

Artifical Pancreas ll

D

lnsulin Secretion
and lnsulin
Resistance in
lnsulin-lndependent
Diabetes

Chairman:
S. S. Fajans

c

The Central
Nervous System
and the Endocrine
Pancreas

Chairman
R. Luft

B

Audiovisual
Transmission
from Hall A

Oral Anti-diabetic
Agents

Chairman
H. Keen

A

B. A. Houssay
Lecture , i ,.

L. Leloir . :

Education:
An lmportant Part
of Treatment

.: ..i :.'

Chairman: ,l ,,.

S. S. Ajgaonkar

'i,1't.

EASD General
Assembly

18:30 h Þ



1 Thursday, September 13, 1979
ã; ì\

B:30 h Þ

9:00 h Þ

9:30 h Þ

1O:OO h Þ

1O:30 h Þ

'1 1:OO h Þ

11:3OhÞ

12:00 h Þ

12:30 h Þ

13:00 h Þ

13:30 h Þ

14:00 h Þ

14:30 h Þ

15:00 h Þ

15:30 h Þ

16:00 h Þ

16:30 h Þ

17:OO h Þ

17;30 h Þ

18:00 h Þ

PE

Poster
Session lll

G

Haemoglobin Arc

Lipids

The Pregnant ,

Ðiabetic ,-,, '','

Chairman:
J. J. Hoet

F

Glucagon and
Diabetes

Glucagon
Secretion

Hepatic
Metabolism

Metabolic Fuels
and Muscle
Metabolism

E

Audiovisual
Transmission
from Hall A

Oral Antidiabetic
Agents I

Oral Antidiabetic
Agents ll

lnsulin Treatment

lslet Trans-
plantation

D

Somatostatin
(sRrF)

Chairman:
P. Brazeau

Metabolic Fuels

Chairman:
D. M. Kipnis

Hormone
Receptor
lnteraction

L

c

lnsulin Receptors
Relation to
Disease and to
lnsulin Action

Chairman:
C. R. Kahn

lnsulin Release

Chairman:
W. J. Malaisse

Patient Care lll

B

Audiovisual
Transmission
from Hall A

Local Treatmerrt
of Diabetic
Retinopathy

Chairman:
H. W. Larsen

Treatment of
Metabolic
Derangements in
Diabetic Coma

Chairman:
K. G. M. M. Alberti

Pregnancy in
Diabetic Animals

A

Claude Bernard
Lecture
D. A. Pyke ' :i,
.-"*& r,--**¡! ..Ài à.--,*

Diabetes Today
and Tomorrow

Chairman:
A. E. Renold

The You
Diabetic

ng:
ll .' Ì'

1i
'ì..'."t

Chairman:
D. D. Etzwiler. .)

: { .. I

'18:30 h Þ



Friday, September 14, 1979
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\-" e/

B:30 h Þ

9:00 h Þ

9:30 h Þ

10:00 h Þ

1O:30 h Þ

11:00hÞ

11:30hÞ

12:00 h Þ

12:30 h Þ

13:00 h Þ

13:30 h Þ

14:00 h Þ

14:30 h Þ

15:00 h Þ

15:30 h Þ

16:00 h Þ

16:30 h Þ

17:00 h Þ

17:30 h Þ

18:00 h Þ

18:30 h Þ

PEG

Microangiopathy I

Microahgiopathy ll

F

Coagulation

Neural Regulation
of Glucose
Homeostasis

E

Audiovisual
Transmission
from Hall A

Classif ication
and Epidemiology

Epidemiology
(continued)

Audiovisual
Transmission
from Hall A

D

lslet Cell
Transplantation
and lslet Cell
Culture

Chairman:
P. E. Lacy

c

lnsulin Action

Chairman
J. Larner

B

Audiovisual
Transmission
from Hall A

Diabetic
Pregnancy:
Maternal Fuels
and Fetal
Developments

Chairman:
N. Freinkel

Audiovisual
Transmission
from Hall A

A

Jacobaeus Lecture

H. Goodman

'ì :. '1i
Organising the
World for the
Fight Against
Diabetes

Chairman
R. Luft

Closing Session
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9;OO-
9:45 h

10:0O-
12:3O h

Monday, Septenrber 10, 1979

Audiovisual transmission of plenary lecture frorn
hall A.

Panels
Viruses in Diabetes
J. E. Craighead (USA), chairman
Possible role of viruses in hurnan diabetes anci ofviruses in experirnental diat¡etes.

A. Notkins (USA)
Genetically-determilrecl susceptibility to viral insulitis.
D. R. Garnble (UK)
Epidemiology of virus-induced diabetes in nran.
A. A. Like (USA)
Viruses and experirnental insulitis.
H. Müntefering (FRG)
Effect of viruses on rnorphology and functio¡.¡ ofislets in culture.

W. Gepts (Betgium)
Viruses and insulitis in human diabetes.

lnsulin lnfusion Systems
E. F. Pfeiffer (FRG), chairnran
lntroduction.

A. M. Albisser (Canada)
The ar:tificial enclocri¡re pancreas.

A. A, Seid-Gusejnov (USSR)
lnsulin infusion systems. A surgeor.t,s view.
T. Deckeri (Denmark)
Preprogrammed insulin clelivery.

J. Mirouze (France)
lnsulin delivery systen'ìs.

K. D. Hepp (FRG)
Open loop systems for i.v. insulin therapy.

A. H. Clemerrs (USA)
Blood glucose sensor-s and control dynamics for
insulin infusiot¡ systems.

14:OO-
16:30 h

30
4B

tr, Monday, September 10, lgZ
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Hall D

i

0:Ot

2:31
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Wedrresday, September lA, 1g7g

Panels
lnsulin Secretion and lnsulin Resistance in tnsulin-
lndependent Diabetes
S. S. Fajans (USA), chairman
Heterogeneity of insulin responses in MODy and MOD.
E. Cerasí (lsrael)
Basic Factor in MOD: lnsulin deficiency.
R. C. Turner (UK)
Control of basal insulin secretion.

J. B. Halter (USA)
Hyperglycaemia:
secretion,

Compensation for impaired insulin

C. N. Hales (UK)
Pharmacologic modification of insulin secretion.
G. Reaven (USA)
lnsulin resislance in diabetes.

86

1 1:45 h

D
Hall EF G

9:0O-
9:45 h

Wednesday, September 12, 1979

Audiovisual transnlission of plenary lecture from
hall A.

Free Communications
Artificial Pancreas I

Chairmen: G. Slama (France),
A. E. Lambert (Belgium)

Albisser A. M., Goriya Y., Bahorio 4., Jackman W. S.,
Ferguson T., Zinman B. (Toronto/Canada)
The control of experimental diabetes using preprogrammed
portal insulin infusions (Abstract No. 11).

Klein J. C., Slama G. (Fontainebleau/France)
A sophisticated programmable miniaturised pump for insulin
delivery (Abstract No. 312).

Sacca L", Sherwin R. S. (New Haven/USA; Naples/ltaly)
Glucose regulation during continuous insulin infusion:
lmplications for pre-programmed insulin delivery systems in
the treatment of cliabetes (Abstract No. 519). tÞ"I
Renner R., Piwernetz K., Hepp K. D., Mehnert H.
(Munich/FRG)
Optimizing open-loop systems for continuous intravenous
insulin therapy (Abstract No. 503). '

Seid-Gusejnov A., Shumakov V., Livshits 4., Levitskij E.,
lgnatenko S., Gor N., Adasko 4., Galitskij 4., Voloshin A.
(Moscow/USSR)
Artificial endocrine pancreas (Abi;tract Na. 544).

Nosadini R., Alberti K. G. M. M., Nattrass M., Orskov H.
(Newcastle upon Tyne/UK; Chicago/USA; I
Aarhus/Denmark) ó
Metabolic normalisation of insulin-dependent diabetics
using a glucose-controlled insulin infusion system
(Abstract No. 451).

'lO:O0-

1 1:3O h

*r-* i
1O:OO h

1O:15 h

1O:3O h

10:45 h

1 1:OO h

1 1:15 h

1 1:45-
13:15 h

?

t
t¡

Artificial Pancreas ll
Chairmen: K. c. M. M. Alberti (UK),

G. Tamas (Hungary)

Granic M., Topic E., Mesic R., Stavljenic 4., Skrabalo Z.
(Zagreb/Yugoslavia)
Further results of the application of Biostator and continuous
subcutaneous insulin infusion in the treatment of insulin
dependent diabetics (Abstract No. 2OO).

contd.
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E. F. (Ultn/FRG)
lucose control in juvenile

diabetics under feedback controlled
insulin infusion (Abstract No. 3o4).

and preprogrammed

Kraegen E. W., Chipps D., Chisholm D. J., Bell D., Zelenka G.,

Lazarus L. (SydneY/Australia)
lnsulin delivery during meals to diabetics using computer-
assisted insulin delivery systems (Abstracf No. 329)-

Hansen Aa. P., Hansen H. E', Orskov H., Nosadini R-, Noy G
(Aarhus/Denmark; Newcastle upon Tyne/UK)
The growth hormone hypersecretion and the hypersecretion
of glucagon in diabetes and uraemia. Studies with artificial
kidney and artificial pancreas (Abstract No. 216).

Eaton R. P., Schade D. S., Davis T. (Albuquerque/USA)
The kinetics of peritoneal insulin absorption
(Abstract No. 147).

Tze W. J. (Vancouver/Canada)
lmplantable artificial endocrine pancreas for islet xenograft
in dogs (Abstract No. 621).

h2:00

12:'15 h

2:30

2:45

1 h

h

13:OO h
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Wednesday, Septenìber 12, 2979

10:00*
1 1:15 h

Free Communications
lnsulin Biochemistry and Metabolism
Chairmen: L. G. Heding (Denmarþ), 

ì

A. Rubenstein (USA). ,,

Permutt M. 4., Chyn Fl., Gotdford M. (St. Louis/USA)
Puriflcation of proinsulin messenger RNA and synthesis of its
complementary DNA (Abstract No. 478),

Zühlke H., Jahr H., Ziegler M., Ziegler B. (Karlsburg/GDR)
lnfluence of newly synthesized insulin-specific mRNA of
isolated pancreatic islets on proinsulin biosynthesis
(Abstract No. 688).

Bone A. J., Swenne 1., Hellerström C. (Uppsala/Sweden)
Regulation of fetal islet growth and insulin biosynthesis
(Abstract No. 70).

Bachmann W., Böttger 1., Haslbeck M. (Munich/FRG)
On the mechanism of insulin resistance in liver disease: Studies
in D-galactosamine-hepatitis and in partialhepatectomy in rats'
(Abstract No. 30).

Yokono K., lmamura Y., Sakai H. (Kobe/ Japan)
Purification, characterization, immunological properties and
biological significance of insulin degrading enzyme from pig and
rat skeletal muscle (Abstract No. 677).

10:00 h

10:15 h

10:30 h

10:45 h

1 1:00 h

Hall F G

I
:.

I
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I
I
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,.i

I
I

1 1:3O-
13:15 h

'l 1:30 h

1 1:45 h

12:O0 h

12:15 h

Insulin Secretion in vivo
Chairmen: P. Vague (France),

R. C. Turner (UK)

Strubbe J. H., Van Wachem P. (Haren/The Netherlands)
lnsulin secretion of transplanted neonatal pancreases during
intracardiac glucose injection and spontaneous ingestion of
food (Abslract No. 58o).

Michaelis D., Rjasanowski l. (Karlsburg/GDR)
Relationship between b-cell function and the development of
chemical and insulin-dependent diabetes in youth
(Abstract No. 4OB).

Taborsky G. J. Jr. (Seattle/USA)
lnfusion of an insulin-selective analogue of somatostatin as a
model of maturity-onset diabetes (Abstract No. 588).

Heding L. G., Kasperska-Czyzykowa T.
(Coponhagen/Donnrark ; Warsaw/Poland)
Proinsulin in fasting and post-glucose non-diabetics
(Abstract No. 224).

contd,
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range ln durlng the tnfuslon perlod. Me an blood glu-cose (MBG) was 5 .4!0 .7 I (neån1 SD), and the standard devLatlon of
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Måthmatlcal mqdel-s of the glucosealnsulin re¡-ation as the basis
of cLosed-loop and open-loop sysLans

E. JUTZI and Ur. rISCHER, Karlsburg, G.D.R.

ËäThe purpose of our study was to explore the quantltative aspect of the
blood glucose concentlatlon on the rate of insulln secretion ln man. fn
order to evaluate thelrelatlon between tnsulLn resPonse' glucose load
and glucose dlsappearance rate, 15 nomal subjects were glven a glucose
dose of 12 ng/kg,mln for 60 ¡ntn by a continuous lntravenous infuslon. A
mathematlcåI model for the calculatton of the insulln Ëecretion rate.
sas developed:

crsn = F.rs (rirr+^r - rnra..0'693'Àt/HLr)
where CISR=calculated lnsulln secretlon rate, F=ProPortlonal factor,
Is=lnsulln space and HLI=hatf-tlfe of Insulln. The coefflclents of mul-
tlple regression analysiå of the blood glucose and the lnèulln secretlon
rale patterns were prepared for use 1n tnsulln Infuslons by a closedl-
loop syste¡n In dlabetes:'

rD = ao + ar (PG-90) + azÀPG

where lD=lnsu1tn dose and Pc=plasma glucose. In a further study, 12 nor-
naL subjects were observed for 24 hours. The multlPle regressfon model
atlows èstlmablon of the 'basal' (9lucose-lndePendent) lnsulln secretion
rate (a^) over the whóte tl-ne. There ls å circadian rtryttm of the basal
fnsullnusecreÈfon rate wlth an l-ncrease in the mornlng and a decrease
ln the afternoon. theåe data suggeBt a lhythnlc lnsulin treatment by
open-Ioop lnfusion systerns.

Preprogramed r delivery.systems using the i.v. route are often hamper_ed by probrems of inreclioi or throÀbási;: ñ;;;"1;;-;"-;;o;;;:ä ijå',fi"rr"_9li9l 9f plasma grucos.,llc).ror perioãã-or-'ãà-se hr wlrb a mintarurlzed(6xtBxz cm), portabre (400 e) inf;;i;;-;m; "iri"r, l" *"r" Ëv...tüå-päli""tand delivers I vla the subcútaneous ,ã"iu åt'pa.p. Jramed bàsal rateswith pulse dose Lncremenrs 30 mln prfor io-ãaåf, i, i.-iì-tfrã-;;;";;;,study, long-term efficacy of Lhis iy"t-*-"""-à*m. -ed ln 4 britt.Ie JoD(age 16-26) rreated with-rhe,p*l iåi-ã'"ü-õrrìr" rrrry ambular.ory. pc(r98t32 msldl on conventtonal tlrärãpyl-fäTf"Iå ag.S on day ? (p<0.0r)
:19 9li2 on day 14 (P<o.ol), ¡'raxinai"å"ã"iriã"" rn FG also ferl from23o!24 ms/dl (conventionat therapy) tã ãiti-ñgZat (day 7, p<0.0r) and8216 msldl (day t4. p<0.0r). cryäåó"iiu-1igrü s/zÀ ií p;.:p;;;.";;'compretely er"iminated durlng puirp tnerapy.-ñã-påtient erperi"niåa =y*p-toms_of hypoglycemia. rne tõrär darly r-åosà dãllvered b; t;;-';;;--,'(48r7 u) was ress than or equar to tÊe p"tråni;l-"lrãi í'¿å'Jã.tËäÏ.r"-sion: I¡ong-tern (2 wk) normãIizatfon of'pc cãn be achieved ln ambulat_ory JoÐ wlth a portable.I lnfusion system whlch ,.qutr."-r.ith;;;--'glucose sensor nor the L.v. route.

Prolonged normal.lzatlon ofbetlcs (JOD) by subcutaneouporLâble lnfuston pmp

plasma glucose ln juvenile-onset dia-s lnsulln (f) atinlnlstered wÍth a

TÀI'IBORL¡,NE, M. GENEL antt p. FELIG, New Haven,
R. S. SHERWIN, vt
cT, U.S,À.

fn vlew of t.he ¡llfftculttu" tn the development of a portable glucose
sensorr a small and llght pre-progrffiable Insulln fnf uslon pump (pre-
pro pump) was applled co dlabettcs. In Lhl"s aystem, the tlme pattern
ðf che tnsultn lniusion iaÈe over 24 hours oblalned from our bedslde-
type artlf lctal beÈa:ceil was pre-Progrmed ln a mlcrocomputer, whlch
còãtrolled the pwP' The results show thaÈ small ilounts of lntraver¡oug
tnsulln produced adeqùabe glucose homeÕstaslg' far superlor to that pro-
duced by much larger doses of subcutaneous lnsull¡r. The quallty of-con-
trol was conslsLent li¡ alL cases studled. ImunoreactLve glucagon (IRG¡
a¡ìd c-pepbLde (cen) risponses to lnÈravenous lnsulln by the pre-pro
p*p *èrä compared lnieåc¡r. subject wlth subcutaneous regular lnsulln 3

tfmðs a day, õr wilh èubcutaneous lntemediate-actlng lnsulln lnjectlon
once a day-, IRG levelà wåre slgnlflcantly lower when blood glucose re-
sponse anã plasma imr,inoieactive Insulln lev6ls uere nomallzed by the
pie-pro p*i. ttt"r when þostprandlal hyParglYcr'mlas were pronounced ln
splte of subcutaneous fntermedlaEe-actlng lnsú[ln Injectlon. In mâny
l.nsulln-dependenÈ dlabellcs, cPR was elevâted when plasma glucose con-
centratlons were hlgh, despite subcuÈaneous lnsulln injectlons' but CPR
vas kept ln the lowest concenEraÈlons during Insulin tnfusion, showlng
thât beta-ce1l functlon was kept fn restlng Ãtate. îhls seemed to be
effectlve ln lowerlng re!Ërkably the lnBulln req\¡lremenLs thereafEer.

Physlologlcal control of meal" lntake by ttte artiffctal pancreas
G. SLA¡4À, J. C. KLEIN. A. DELÀGE, E. ÀRDILÀI I¡. LEIiIÀIGNEN,
L. PAPOZ and G. TCHOBROUTSXY, Parls, France

l{e have stud.ied the eff€cts Õf nlxed meãlÊ and dextrose lntãt" on blood
glucose (BC) ånd lnsrtlln dellv¿ry by lhe artlflclal pancrtrr .,rt ¡( lniu-
11n-dependent dlabettcs. îdelve patlents hâd three ncôls ¡r! r.li'lr,,l åt
random 20, 40 and 60 9 of conp!.ex carbohydrates {CHOr, f? r}l':, .lt4b€r-
lcs, conparable in welght, age and duratlon of dlabetes, l.ì¡i¡vrr¡l ôt
random 20, 40 and 60 g of dex.trose. Phystological BG vÀrlâtl.!rt 'orsobserved ln these dlabetic patlents wlth â good reproduclhll¡¡¡ , t
glycemic control and amount of lnsulln dellvered froln orre rr'j .r,( I lo
another. Dextrose ln¿lestlon led Èo htgher lnltlðl BG lrrcl¡a¡l llr.¡¡ mlr-
ed meals, but the duratfôn of ßG lncràase lästed signtflc.rhtlr lt'0,001)
longer after mixed meals than âfter dextrosè. The ãr€âs u¡¡rlot tlr? curves
of hyperglycernfa wero not slgntflcantly dlfferenÈt ttne dGltf
the startlng of food lntake and BG lncrease were beÈween I l, I
mln and were traually not shortor aftãr dextrose thån ðftot
The total amo!¡nt of lnsulln dellvered ln order to rettord I
values uas htfhly (but not linfàrly) correlâted to tl¡a ¡n'il,,
ådmfnlstrated. On tlrn oth€r hand, Lt räs nöÈ correlåtcd 1,,
welght, duratton of tltabeLes, Inltlal Dc våLuee {in tho r..,
6.5 mol/l) nor to the nature ¡nd order of üdntniatrr¡llol' r

.58 to 1t.66!2.09 t¡nltB vere needed for ¡ pcr I
[ti.c5!lse ,,f thî over-ôll pttvÈlOlÕqlcaI pðt t.rn ,
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593 P Basä1 and 'modulatfng' lnsul1n demand 1n pregnant¡ non-pregnant ånd
lnsufln-resisLant dlabetlcs assessed by an artlflclaL pancreas
Gy, TÀüÁS .fr, zs. sÁHyÁt an¿l J. BOJT¡{, Budapesr, Hungary

Dlfferent componenÈs of lnsulLn requlrement were lnvestlgated ln I non-
Pregnant, 10 pregnant (5 case3, 2-3 ttmes duri.ng pregnancy, n=20) and 2
l"nsulln-resistant diabetics, by means of an artlficlal endocrine pancreås
(Biostator@ Gclts, Miles)_. B?îaI l-nsulln necessary for malntainlng normo-glycemla in the restlng fasri4g state (t-7 

"...i-åuiã"fried 
fron [he

amount of.lnsulln gtven by Blostator was 12?61656 mu/hr (RlsD) in non-
Pregnant (n=II nlghts) , l.2'1.7!745 (n=8) in early pregnant diabetlcs havlng
maxlnum at onset of sleep (rfse ln HGH) and a ntntmw between 3-4 a.m.
colncldlng with minimm of çortlsot secretion. À moderate lncrease during
pregnancy was found (180619?2, n=8, 1522r755; n=Io; 2nd and 3rd t;iresterrespectively). 'ModulaCíng' demand, calcuLated by subtracting mean basal
from totaL insulin given over 2.5 hours after a meal expressãd as nU perg carbohydrate, was practically the sare in pregnant anà .on-p."gnant dia-betlcs (100-300 mU) showÍng a diurnal rhythm in I cases. a sfighi r:se in
t¡e evening demand compared tó non-pregnants was observed duriig preg-
nancy. In resistant cases, basal insullns were 4400 to 45600 nufh;.tmodulating' demand 490-t360 ñU. These results night be,helpful ln opti-mlzation of conventional insulln therapy and pre-programln! of portàble
insull.n lnfusion systems.

Ëù Effrcacy of lnsulln iegimen prepLanned wrth the use of arttflclal
lf,t pancreas (ÀP) 1n btlttle dtabetlcs: a long-term study

Ph. VAGUE, E. ÄjTO¡{ARE,,t.P. MOULTN' B. VIÀI,ETTES, N. LOPEZ and
\t. VÀGUE, MarselLles, France

f6 lt posslbte to establish:a þreplanned programe of 1nsulln reglmen wfth
long-tèm effectiveness Ln brittle diat,etlcs? 15 tnsulln-dePendent dla-
betlcs (dLabetes duration >lO years, CpR <0.1 nmol/l) prevlously on,r1- 

-
tlple daily lnsulin Lnjecèions and careful medLcal control were connected
for 30 hours to AP (Blostator). The insultn dose infused over 24 hours
was !..03!0.3 u/kg (utsD) dtþided lnÈo 20,91?, 13.3t7, 12.613.78 (MisD)
for the 90 nìln foltowlng breakfast, lunch and supper respectlvely and
7.813, 13.115, 3l.7i6l durlng the intervals. The personal tnfuseã lnsulin
profile was used to establlFh for each patient the subsequent subcuta-
neous lnsulln regimen consistllng of 2.dalLy fnjeceions of a mixture of
short and lntermedlate acttng lnsullns. On ouÈ-patlent follow-up the con-
Èrol l¡as judged on the rean, of 6 glycemlas per day which were 309!17 mgl
100 ml before, 196119 I dayþ, 209116 3 months and 2O4!L2 6 months laÈer
and M values (82.8!11, 44.3!6, 39.5!8 and 61113 respectfvely). Hb Alc
decreased onLy sllghtly. Àveraglng the doses lnfused by Ap to the pa-
tients ånd esÈabllshinô a sta¡iãard lnsulln regimen on Lhese basls àla i
noÈ help to control I otÌ¡ertbrit.tle dtabetlcs. It seere that. every brlt- Itle dlabettc has pecullar fracttonal Lnsulln needs. These needs ale re- ¡

latlvely stable over severail ¡donths and therefore a personalLzed pre- Iplanned progråme nay be usLd; 
I



0t 4 TltB 1?,rtr.l of exporlmênt.nl dl,nbolor¡ untng ¡rr.¡rroc¡riln$o(t th)rl:ðl.\ht lDqulln tnfus!orrs
À,1,t" ÂLBISSÍ|R, y. 6öRXyÀ, Â. BÀHORIÖ, t¡,g. íÀCKMÀN, f. TERGUSON
and B.2I¡IM.AN,, Toronto, Canada

We,developed a portable lnsulln dellvery devlce and showecl that. glycemlatur rn Lhe postprandrlal (pp) and the postabsorptlve (ÞÀ) oeriods couldÞe-normallzed ln unrestrained pancreal.ectomlzeà ttogs glveir thelr usualolet. 
-Insullnemla {I} was hlgher than healthy contioLÃ in the pÀ (t5+l vs

:u:r uulnr, | = 0.00r) and in rhe pp (95+7 vs 25+4 pulmt, p < 0.OOIIperlods, perhaps due Èo bhe perlpheral lnTravascuÍar route of insurtn ln-
ill-1?î: The present study used the sme experimenral model except rhatlnsurln was Lnfused dlrectly lnto the portãt veln vLa an externãIlzed in_
9::1ll"g^"1l"stlc ca;theÈer. PÀ lnsurin dettvery rares were tess wirh rhe
!::1"1- 19.3619.01-nu/kglmin) than wlrh rhe perrpherat (0.44+0.03 mu/kgl
ll:,.::Yl.t,.P < 0.05, and resulred tn nomàt nÄr. ourlng eFe er perióa,Ene þasaL raÈe ras accglerated ?-foltt for 7! h, as beforé. Wfth tñlsslmPre wavefom of insurtn-ã.ii"".v,-Bið-råJ no*urrzed but ppr was abourtwLce nomal, P < 0.b5. rt ts conciúdea ttrat insuttn can be dellvered in-
:?-lft plvttgrosrcar- (portat) .""t. i"-aiuÈ.ti" aoss, rhar a consranrDasal rate alone wl-ll normalize the fastlng-glyèemia'and lnsullnenla, thatthe.glYcenlc responsie to meals can also be normallzed and Èhat the pp ln-sulln levels can be islgntflcantly ràAuceA càÃparea to those observed wlththe perlpheral rouré 

"i rnr""iãÃi ¿;ñi;;"';;;^arrzarron appears feasibleby further reflnemenrs of rhê meål i;!;ii; wãverom.

l*"'.",,'1
L:11 t.ltrPLlnlzltrg opart*!oop i!yåtênR for con!lnupr¡s Inrråvðnous trì$uHtnÊr,ilpy

R. RENNER, R. ÞIÍ¡ERNEî2,
F. R.G.

K. D. HEÞP ånd H. MËHNERT, Munlch,

rnsulln-dependent dlabetlcs can be better controrred wlth contrnuoursulln tnfuslons than wlth convenrronar rnjÀcLons. In ;rã.;--¿;-;;t;ioptlmal lnfuslon oroflLes for-portable opå._ioop systems, 7 insulln-riependent dtabettãs were gtudtãd during å stanaara breakfast and ru¡j11^n^:::!:nl9t.:.:ì . conLrot ateorrthÃs ,ãJã'a"r"rop"d fo! a close(roop svstem consistino of a manually-controlled fnfusfon ;;; (;:ãOìmu/mtn) ln combtnarloñ wtrh.a 9i";;¿.-;;;i;lJ. tvnrro" sprlnss) forintermlttent glucose determtnaÉlons at 6 nin-lntervals. wlth thfs sisystem, postprandial brood glucose excurslãns never exceeded 7o mg/<addltlonal grucose tnfustoné ,u.u .åt ;;;;;;;ry. The infuston rate Icreased from a basal rare_ (tO mulmin) ca, Zõ min afrer rhe ;;"1;;i";each meat. Àr half-maxl_mal rares the mean *ialr,'"r^Èñå il=rii;';:j;il;were for breakfasÈ 44 and for lunch 3l mtn. Sasal rates were reacheiagaln 90 min (breakfast). and_ 65 mln (lunchj fàt"r. ?he mean lnsuttnat lunch r.ras 749 of the breakfast dtose. iüå"ã-rrurr", were used for rprosrmins minr-arurlzed open-loop sysrems 
"itn-ir*ãa"ãiãriiã"- åi" 

t
patlent-operated control.

I

l=j
An lnsulln lnfuslon systm_has been developed wlth an origlnal comput_lng unlt bullt lnto a small syringe pmp. ihe unfitlecl syÃten weigñs
184 g.-rhe mechanlcát þart orotirrÃ dËviåe and trs body 

"1; i;;-;';;*-merclal Pye Dyneics Llmlted ^ modu.le. The patient ha-s access, by 2multrchanneÌ knobs, to the determlnatron of an adequate lnsurin infus-l-on progran and to the tl¡e delay between the beglrining of the food ln_take and actual lnsulln lnfusion. I profiles of insulli tnfu'sion arestored ln a progrmabi-e integrated ir.*o.y. Each of these occuples 63Êteps, each step deterrhlntng ttre i,nsulin injectlon rate for thã next. 2min. By the last step the rate has returned to the basal lnsultn infus-lon where It rÐalns until further order. These g programs correspond
to I posslfrle neals contalnlng l0-80 g complex carËohfdrates o, 

"r"io.u.TIme_delay, profltee and the ioral amõunt àr r.=rii, i;;;;;ã ;;"-;;;"r-red from previous observatlons on each patient durlng control by theclosed-loop artlflctal pancreas, then modlfied, ff necessary, aitercontfnlous blood glucose monltoring. ¡l yÕung dlabetlc patiènts have
been controlled by thfs method v¿ith a near-physlologlcal blood glucose
response pattern. The orlginallty of this system lies in the posstbilLty
for the patient to choose the t1me, the naLure and the ilount of hisfood_lntake. Programed chlps can be easLly lnterchangèd t" "aãpt tfr"appllance to partlcuLar cases.

A sophlstlcåteal proliã^åure minlaturlzed púnp for insuLlndelfvery
andJ.C. KLEIN G. SLÀMÀ, Fontalnebleau, France

lng contlnuous lnsulln infuslon: lnpllcat-
lnsulin dellvery systems (PPIDS) fn the

and R. S, StlERllIN, Nen Haven, CT, U,S.À. and Naples,

The paper discusses surglcal treatment of severe forms of drabetes mer-lltus compl"icåtions and glucose metaborlsn disturbances in pattents wlthsurgical pathology wtth the help of 3 maln types of artlficial endocrlnepancreas (AEP): statlonary (sAEp). paracorpoiäl (pÀEp) and tmplantable(rAEP). At the temtnal stage of dlàberes irephropa.thy, ÀEp is iffiiã"uf"ln transplantatlon of a kldney and a donor pãncrèas l" ,"ri.ous ãþeri_tlons-and henoaltalysis. The aÞpttcation of 3ÀEr, pAEp and IAEP i; dls-cussed in patients wtth severe lesions of the pancreatoduodenal zone(pancreonecrosis' chronic pancreatitts, tumorsj who underwent 
""irãu,surgicar operatlons and who ln acute and chronic 6tåtes demonstrateddiabetes-lfke dlsturbances of glucose metabollsm. ene appffcatiãn isdLscussed ln diabetlcs with comptlcations due to varrouã- surgtcar òfer-atfons. spêcfal attentron Is given t.o the appl1cåtron of AEp-fn patientswith sterold dlabetes after che transplantation of a ktdney as a'reiultof tntenslve hormone tmunosuppresslon and ln patlents wrtñ surgfcåiinterventlons caused by dlabetes angtopathy. Tóplcs dlscussed ricrude

methods of long-term lnEert.tons of pÀEp, uèe of-external slqnals re-gisterlng glucose in blood-for cont.rotltng IÀEp use of fuel and enzlmeglucose sensors ln PAEP anal control progrãmee ln varlous new tvoes'of

Ësl Àrtfftclal endocrine pancreas
À. SEID-GUSEJNOV, V. SHUMÀKOV,
NÀTENKO, N. GOR, A. ADÀSKO, A.
IJ.S.S.R.

À. IJIVSHITS, E. LEVITSXIJ,
GÀLITSi(Iit and A, VOI,OSHIN,

S. IG-
l¡oscow,

ÀaP.

Normoglycaemla can be achleved uslnq I GC¡lnr .!r
overäll metabollc normallzatrton resulta, ar I 

"uperlpherally rather Lhan lnÈraporLally. t{s lr¡*r
tabollc proflles ln 6 dlaboÈtca on usuål th{r I.v
clampod at d-6 mnrol/I (cC) ând In 20 norm,rl r ,'l
homones were m€å6ured half -hourly for l2 lr¡¡,,. q

usual mealg glven. Glucose Èurnover wa! år¡n.., ,d
Ct4 glucose LnJections 4 hours afÈer lunclr ljr t

mals, Normoglycaemla was achleved vlt.hln J h0r¡rt
hlgher on SC. Glucon€ogenlc precursors, gluc
Gc. Àlanine (0.152+0.007 vs.0.30910.006¡ P¿
0.001 vs.0.098j0.004, p<0.05) were rtsnllt;.
rhllo glycerol sag lower (0.074!0.005 v!. a
dlnner ketone body pcak was slantfLca[tlt I(0.35.0.07 vs. 0,I6+0,01 mol/l; P<0,01) rr,l
10.07 vs. 0.92t0,09 runol/lr p<0.0t). Clucoid
mals (1,51!0,20 ng/kglmlnf änd cC (¡.a7lO, l¡
betlcr (l.Il:0.ltl F<0.O5). Thus, wtrh f;5rrtls nr.t mal lz¡tlon of (n¡lr¡rhr,,r'lrate r!¡",ìt.'!l t.

{

{
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L. SÀcCÀ
ItaIy

aboll.c normalfzatlon of lnsull-n-dependent dlabetlcs uslng a
sa-controlled Insulln lnfuslon gyscem (cCIIS)

R. NOSÀÐINÎ, K.c.M.M. ÀLBERTI, M. NÀTTRÀSS and H. øRSKOV, New-
castle upon Tyne, U.K., Chlcago, U.S.À. ðnd Àarhus, Denmãrk

Lack of ån lmplantable glucose sensor precl.udes dlabetlc treatfient Hlth
an artlficlal pâncreas. PPIDS nay Proilde ån ålternative for lnProvlng
dlabetlc control. However, 1t remalns uneetabllshed whether such systems
which provlde contlnuous between-meål ln6ùlln are likely to Produce
hypoglycemla. t{e therefore measured glucose klnettcs 13-lH-glucose} fn
normals and juvenlle-onset dlabetlcs during contlnuous InEulIn lnfuslon
(0.4 nu/kglnln). Ii¡ nomalg and dlabetlcs, plasma glucose (PG) fell at
conparable rates ånd tater stabl¡lzed åt. ldentlcal levels (55-60 mg,/dl),
desptte S-fold elevatlons Ln plasna Insulln. ¡n normals, lhe PG decllne
resulted from a 30tt fãll fn glucose outPut (Rå) ånd a 301 rL8e fn glu-
cose dlsappearance: (Rd). subsequent stablllzÀt.Lon occurred as Ra and Rd
returned to basellne. Rebound lncreðae¡ tn ltå preceeded (by 30-{5 nln)
elevatlons ln counterregulatory hormone¡. 1t¡ dlabetes' the PG decllne
was entlrely due tro suppression of Ra¡ hoecver, laÈer PG atablltzatlon
resulLed from a 50t fall 1n Rd (P<0.0¡l ås Râ remaf¡ìed supPressed, Con-
cluslon6: (l) Insulln lnfuglons tvlce bôa¡1 aecretory rales do not
cause slmptomatlc'hypogtybenla. (2) In normalÊ å rebound rlse In Ra le
ä prtnclpal mechanlsm preventlng hypoglycemla, uhlle ln dlåbetee hyPo-
^ir,^^ñ¡-.È ¡rôr'ôñlart hu ¡n avaon¡r¡tetl f¡ìl ln Rd. l3l Honeoatatlc
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!!lúLI¡cr $ASUAË8 O! tOA 6pp,trçacrQn gI Lne btosüAtÖf and cOnUtnU*ous subcuLèneou8 lnsulfn-infu¡lon (CSII) tn the troatmont oi in-sulln-dependênt dlabetlcs
M. GRÁNfc, E.-Toptc, R. ¡,tEsfc, À. STAVI^¡ENId and z. 5XR.AEAI,O,Zagreb, Xugoslavla '

Twency lnsulln-dependent dlabetlcs nere treated wlth cont.inuous subcutan-eous lnsurrn infuslon for ?-r4 days. The optinar dose of rnsulrn during24 hours was determined by imeans ôt tne gtãstaÈor. Our lndicatlons forthe applicatlon of CSff were; (t) states after dlabetic ketoactdosls åndcoma, .(2) during and after surgery in ¿llabet.Ics, (3) auring-;;;;;;;;yln dlabettc pregnant women, and (ã) acute phases of nor-r.iri.tåa afå_betes. The value of CSII aËipticatLon was dètermined by meaás of glucose
lI:111:-"1,l:rermedfary mebabollres and hormones. A siarlsticarry sis_nrtlcant drfference was forind between the nean 24-hour grucose vårue'
(MBc 265.39179.46 nt) before csII .ppri."li". 

"ru 
tto"ãloi,-;;;t *

durlng the appllcatlon of Blcistator (MBG r55.67:59.65 mgt). There was
no staÈfstlcally signlftcant dlfference between the mean lactate value
(1O.27!2.45 mol,/L) and pytuvates (0.65!0,25 mol/l) durlng the B1o-
stator applicatlon. and the mean lactate value (10,5512.34 runol/I) and
Pyruvates (0.9710.38 runol,/l) durlng the appllcatton of CSII. No technlc-
a1 problems appeared durtng CSII appllcatfon. The comblnatton of Blosta-
tor and CSII contrlbutes to the Èreat¡r¡ent of certain sÈ.ates In tnsul.ln- l
dependenÈ dlabetlcE.

QiJ::u:; d.lurnal
contÈol

ry ¡n olaÞef,es and uraêmlèt çtudleE !¡lth artlflclâl lfidney ånd artl-flclal pancrcas
Àå. P. HÀNsEN, H. E. HANSEN, H. øRSXOV, R. NOSÀÐTNT åNdI G. NOY,Àarhus, Denmark and Newcastle, U,X.

Five uraemic long-tem diabetlc patlents on long_term Lreatnent wlthhaemodlatysis were sÈudied durtn!_ a,24-hour períod :."""i"i"9-ä-s-ñàr.ttaúodialysis. l7 experiments lnóIuded mornlig as we1I 
". "i..r.g-'ãi._lysis agåi.nst glucose free dialysant with and without blood ;;;;i ;;._trol at t5O_ngt using rtte artif¡.ciaL pancreas, rhe ctialysis a;Ëi;q-;u,not permeabre to morecures greater thãn 2000 Dartons. Hãrf-hourrv'¡toodsanples were raken. The growrh ho¡mone typ.r"u"i.ilã; ;;;-";;i;í"i;suppressed imediaterv after the start oÈ dlary=ir i" ."=..'iiti"".Ëi-ficlar pancre"= .ortråt-ruá ;";;e;;;;;^il å!*".rr as ln cases wirhhvposlvcaemia. rn onrv l of 17 .ã;å" ;;;-u-;insre srowlrr-r,ãii"iå-ö""ro!¡91ved_ dluring dialysls. Elevated growth hãinone tevels did not recurwithln the first 3 hours after a seËsÍon 

"i 
ãi"ry=i=."".pl-i"-à Ëãã"r.I'thire the behav.rour of both homones was sinirar', tt"-ã""ã.iuäa-pãii"r,was less clear-cut for glucagon. These findings may point to a ai"iyr_

:f1:-:ybra"l"e being responsible for the hornónat iryperr"cr"tior-ir,qlaDetes ancl uraemla. The preliminary tesulÈs sem to exclude pFA, bet.a_hydroxybuturate, alanine' lactate anå gtyceror. currently, ãlnãi--å.iar-dates and non-diaberlc.uraemics are teíni ,l*ai"a. rr.à ãiåri.ürt piã_blgms in conrrotling electrotyte and neráboiic auerratfåni ã"ii"g-""¿after- dialysis so often encounterear rn uraemlc aia¡etici ,"."-ir'plä.t-ice abolished when the artfflcial p""".åãr-rã= utllized.

avu * .

ison of
feedback

durlng the second day. Mean
mean mpllcudes of glycmic
were hlgher as compared to
94-tl4 mglr00 mIr t'lÀcE:ÀEP

blood glucose control in juvenile diabetics
Ied and preprogrmed lrisulin,infusion

bl-ood glucose (MBG) concentrat.lons and
excursions (MÀGE) during applfcation of PII

treatment wlth AEP (MBG:AEP 92-105, plf
37-43, PII 55-I¡0 ngltoo nl). We conclude
desplte appLl
inferior Èo

catlon of lnsulin Infuslon
f eedback-controlled treatment

W. KERNER, ll, BEISCHER and E.F. PFEIFFER, UÌm, F.R.G.

Attempts åt lmprovqent of lnlultn therapy in diabetlc pat.ients havegiven rfse to the development of the artiftcíal endocrine pancreas (AEp)
lnd puTps for preprogrmed ihsutin lnfusion (plt). In the-present itudy,
diurnal blood. glucose (BG) profiles during treatnent with ÀÈp and pII,
using lnsulln lnfuslon rates derfved from AEp, were compared. Eight ju-
venlle d1abeLlcs wiÈ,hout residual insulin secretion werã connectéd eó
the AEP (BiostaÈor "). Àft.er an overnÍght BG equllibratton, the patients
were gJ-ven 6 standardized meals for 24 hours. BG concentraÈions ãnd in-
sulln lnfusion rates for each minute were stored on a tape (Teteprint
390). Some days later, the sane patients were attached again to Lhe eep
for overnight BG equilibraç.ioh. During ehe following 24 Áours, whfle
the patients were given the standardlzed meals, insulLn was infused on
a mlnuCe Èo minute basis in the see mount as on the ftrst day. Thls
was accompllshed by a speclally designed electronlc devlce, which. was
loaded with the data from the tape ând which controlled the act.íon of
the lnsulin lnfusfon pups of the ÀEP. BG was contlnuously monitored

The technlcal feaslblrlty of peritoneaL lnsulin delivery by an arÈlftcl-aI påncreas has been prevlously demonstrated, but the rápfàtty of tnelnsulln absorpblon and Èhe lmportance of volume and conce'traito, 
"r"unknown. TherefÕre, we deflned ghe kinetlcs of perltoneal, insull,n

absorptlon In 36 somatostatin-dlabetlc dogs. Non-anesthetlzed mongrel
dogs were glven a flxed quantity of regular lnsulin (2 units) lntia_perftoneally at 3 dlfferent concentrations for 30 min (3.2 U/ml, 0.64U/ml, or 0.f3 U/ml respectlvely). Endogenous lnsulin secretÍon was
blocked by somatostatin. Both the rate and magn!-tude of peritoneal
lnsurln absorptlon tnto the perfpheral circulãtlon were ãonpared wlth acontrol saline study and an lntravenous insu]ln infuslon stirdy. thetransport of Lnsulln across the peritoneal surface demonstratãd a ttme-
dependent dose-response, wlth a l0 mln lag period prior to pLasma detec-tlon.Maximal perlpheral plasma insulin levels of 3i + g pu/ir} were
achleved ât a perltsoneally infused lnsultn concentratlon oi O.Oa UTmt
whlch was not enhanced by infusing the equivalent anount of lnsulin at aconcentration of 3.2 U/mI. The decl"lne in plasma glucose was directlyrelated to the magnitude of the absorbed perl¡oneal tnsulin. We conlclude that both dellvery vorwe and tnsulin concentratlon are important
determlnants of perlt.oneal i"nsultn absorptfon. The absorption of-perl-loneally lnfused lnsulin ls rapfd and results in a reducllon In piasna
glucose concentratlon. Thus, the peritoneal deltvery of tnsulfn Ly an
artlflclal pancreas 1s biologlcally feasible.

Ëå

The klnetlce of perltoneal lnsulln absorpt.lon
R. P. EÀTON, D. S. SCHÀDE and T. DÀVIS, Albuquerque, NM, U.S.A

ÌnplantabLe artfflcl-a1 endocrine påncreas (IÀEp) for Lslet xeno-graft ln dogs
W.J. 1'ZE, Vancouver, Canada

thaÈ BG control wlth PII
rates derived from ÀEP -
with À¡P

1s

Insulin dellvery durlng tneats to dlãbetics using comPuter-assisÈ-
eil lnsulln dellvery sistems
É.w, KRÀEGEN, D. CHTPPS, D.J. CHTSHOIII, D' BELI, G. ZEITENKA and
L. IAZÀRUS, SYdneY, Aristralla

The atm of this study was tordeslgn and test a comPuter algorttlm for
liãpiãnn"a (open-looõ) deltvery oi insulin.ro dlabetlcs during meals and

i.ã ão^pur. this wlth-a closed-1þop arttflclal_pancreas. Total insuLln de-
itr.r.ã for meal regulatlon t{as basedl on prevlous daÈa uslng a closed-
:ioop sy"t"m and thé shape of the meal- tnfuslon proflle was_derlved from
data^of-insulln clearancé. The algorlttñ deltvered I unlt of lnsulln
over the flrst 20 mtn of thei ¡neal wlth a total of ? unLts 1n the 3-hour
oostorandlal Þerlod and was lmplemented on a bedside computer-asslsted
i"irlãi"iì-iv"i'*-ãã""ropua by ui. crtntcar studies were perfomed 9" ?
r"""iinl..ä"rrtng attabèttcs-wrLh and wlthout c-peptide :.:tf":: B1:"9
qlucose r.á,or^åIl""d uslng. a variable 1rìfu6ion rate of inÉuIln (0.5-
:ã.t-ulnrl and the meal proiran actlvated on comencemenl of a mlxed
,eal oi sôo tcat contatning 50 g carbohydrate. Increnents ln plasma free

lnsulln (mean 65 nU/l at. 60 Fln) closely approxi¡ated lnsulin incrmentg
ln normal subjects glven ldentlcal meal-s. Plasma FFA and alanine re-
malned ln the nomal range durlnq the meal. B.loocl glucose varied from
a pre-meal level of 5.2Jó.íñõl7r-iä-t-F;ak of 7.ó10.6 mol/t, approx-
lmately I mol,/l lower than peaks Èypically produc€d using the closed-
-Ioop arÈlflclal pancreas (P<0.05). Prompt deltvery of lnsulln colnci-
dent. with food intake uslng a pre-planned lnsulln progrm provldes ex-
cellenÈ regulation of meal peaks conpared wlth a closed-lóop syst.em in
which changes ln insulfn detlvery follow bloòd glucose changes,

Àn lmplantable artlfÍcial endocrlne pancreas (IÀEp) untt wlth a col,ledslngle.artlflcfal capillary conta.lnlng xenogenelc råt lBtcts (t00/kg bodtywel9ht) was lrptanted rn srreptozorocin-arróxan rnduccd araueiic åáis.Followlng implantatlon a decrease Ín prasma glucose lovel from an rñr-tlaL-vãlue of 370 mgf to normoglycemtc Level and a coÍrr,Êl)ondlng lncreaseln circulaÈing Imunoreacttve lnsulin up to l20 Fulnl vorl, obseived j-n
the reclplent ânimals. rn additton, nornal plasmä glue¡¡re ând å¡ìproprlatelnsulin responses to lntravenous glucose weie also-dcr,,,nsi ¡.¡ted.' Thàseflndlngs sugges! that xenogeneic rat islets lmplantcd rå ôn lÀtjp canmaintaln a normal gfucose homeostasis 1n a dlaËetrc d.g rnclplent. ihls
fÀEP s],sten wouì"d appear to have th€ potentlâl for futiire clintcal ap_pllcation 1n ¡¡an.
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Flg.1. Flow diasram of
the BIOSTATOË Glucose
Cuntloller Pump Module.
Note that the schemc
purmìts a rapid two-uoìnt
calibr¿rtion oi the se¡isor Ànd
the overall calibr¿rtion ol'the
on-ìine analyzer without
renroving the Double-
Lumen Catìreter from the
patient's vein jr

Fig. 2. Correlation curee
compares the performance
of the BIOSTATOR Glucose
Analyzer Module with the
proposed glucose refe¡ence
method (hexokinase/
glucose-6-phosphate
dehydrogenasel.2

BIOSTATOR'
GLUCOSE
CONTROLLER
fqr achievement and ma¡ntenance
of normoglycemia

Fafgrcnc6a¡
t. Clarke WL, Santtago JV: The
cnaracterislics of a new olucose
sensor for use in an artihó¡al
pancreatic beta celi. Af¿,rc€j
Otgans 1:78-82, Novemþer 1977.
2. Fogl EJ, el at Devetopment
and evaluation ol a glucose
analyzet tot a qlucose,controtled
insulin ¡nfusion svstem (B¡ostalo¡oì
Ctin Chem 24:1366-13i2.1978. '
3. C'emens AH. Chano pH:
Contrnuous btood oluðose
analys¡s and leedback control
dynamics for glucose cont¡olled
ins!lin ¡nlusion (arItf tcrat beta.cell).
Proceedings of 14th lntern¿lionaí
Congress ol Theraoeutics Seol
8-10, 1977. Montodllier FrancË
lExpansron Scieritiirque
l-rancaise, pp 45-58
4. 8/OSIAIOÂ ù G/ucose
Conroller OpercLno Manual
Elkharl. lnd Lrle Sc'íenc,a
lnslruments, Mrles Laboratories.
lnc,1978.

,ï*"i*::ffi=t:l
M¡los Labo¡atofles, hc. Mrtes GmÞH
Lrle scjenc-e fnslfumenls spaíte Ltle sci€nce rnst,P9. 6ox 40 Eberhard-F.nckh Strass(
Erkhart. hdiana 46515 7900 tJLM/DONAiJ

¡À¡Nli9 iti u8¡ lL9.
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08:15 - 08:25

08:25 - 11:00

A. Sçnsors

08:25 - 08:40 '
?-1

" 08:40 - 08:50
P-2 AlB

08:50 - 09:Cû
P-3

D¡scussion

09:C0 - 09:05
D-4

09:05 - 09:1 0

Welcome
A. H. Clemens, Chairman
Recent Oevelopmenls for Clored-Loop
Systema
Moderator: A. H. Clemens

On-Line Monitoring of Blood Glucose,
Potassium and Calcium by Electro-
chemical Sensors
A. H. Clemens, E. J. Fogr, A. R. Eddy
Development and Evaluation of Blood
Glucose Measuring Unit without Blood
Loss
A. Quarnstrom, B. Schersten, U. Nylen,
P. Hagander, T. Lindhotm, H. Thysell.
D. Heinegard, L-G. Ohtsson,
H. Hakansson, C-4. Gullberg
The State of Development of an Êlectro-
catalyt¡c Sensor
G. J. Richter, G. Luft, U. Gebhardt

Glucose Measurements by the Biostatoro
System
P. Aaby Svendsen, J. Sandahl
Christiansen, U. Soegard, M. Frandsen
lnvest¡gations in a System for the
Extracorporal Con¡inuous Registrai¡on of
Elood Glucose
P. Abel, P. Wulfen, W. Witke

€@HÞtr lOth CONGRESS OF THE
INTERNATIONAL
DIABETES FEDERATION

SATELLITE SYMPOSIUM

Advanced Postgraduate Gourse in Hungary

WORKSHOP ON ARTIFICIAL BETA CELL IN
ÐIABETES RESEARCH AND MANAGEMENT

ABSTRACTS

HEVIZ, HUNGARY, Septernber 19-20, 1979

Physiological Algorithms for Glucose

Contro[led lnsulin lnfusion (GCl); Use

of GCI to lnvestigate lnsulin Half-Life

versus lnsulin Requirements and

CircaCian Rh:rlhms of Glucose and

lnsulin
U. Fischer, E. Jutzi' E. Salzsieder'

Ê.-J. Freyse, G. Albrecht, W. Wilke, P' Abel'

W. Unger, M. Heil
The Artif¡cial Endocrine Pancreas

with the Computer Algorithm for Selt-

Adaptive Conirol ol Blood Glucose

Concentration
M. Shichiri, R. Kawamori, Y' Yamasaki'

T. Morishima, H. Abe

g. Contrcl Aigorlthms lor Closed-Loop Syrtems
09:lC - 09:20 ãvolution of Control Algorithms for
P.-ô Biostatoro Systems

A. H. Clemens

Closed-Lcop System¡ in Metabollc
Research

Moderator E. F. Pfeiffer
lnsulin Selfinhibition in Vivo in Healthy
and Overweight Subjects
W. Beischer, M. Schmid, K. Kerner,
L. Keller, M. Maas, E. F. Pfeiffer
BiostatorÐ GCIIS for Çharacterization
of lnsulin Sensitivity in Eariy Diabetes
B. Schulz, K. P. Råtzmann, P. Abel,
H. Goraczka

Hbar (a+b+c) and Motor Sensory Con-
duction Velocity (MCV,SCV) Before and
Atler 72 Hours of AEP Apptication
P. Brunetti, M. Massi-Benedetti,
F. Sanieusanio, G. Calabrese, L. Scionti,
M. de Angelis, G. Bolli, V. Gallai
Glucoss-Alanine Turnover Bates During
Closed-Loop Control (Biostator@ GCIIS)
of Blood Glucose Concentrations and the
Response to Acute lnsulin Withdrawai
W. Clarke. E. Ben-Galin, M. Haymond,
J. Santiago

Metabotic Studies Ðuring Glucose
Clamping with the B¡ostatoro GCIIS
K.G.M.M- Alberti, G. Noy, Ft. Nosadini, Aa.
P. Hansen, M. Nattrass, A. L. J. Buckle,
H. Orskov

fhe Use of the Artificial Beta Cell During
Myocardial lnfarction in D¡abetics
S. Raptis, K. Karaiskos, Ch. Zoupas,
G. Boufas, G. Dimitriadis, S. Moulopoutos
Ihe lnflùence of Physical Exercise on
Blood Glucose and Need of lnsulin
in Juvenile Diabetics
J. Beyer. H. Schoell, U. Cordes, U. Krause

09:20 - 09:35
v-a tuÐ"w

09:35 - 09:45
P-8

Discussion
{X}:45 - 09:50
D-9

-.¡¡ Jf.5

.c i. - 'afvì
Fii

..-_tß
d5- ?-¡J

:â;5 -'î0:30
C. In¡ulln
1ûf0 - 10:40
P-12

lûa0 - 10:50
P-ì3

11:00 - 12:30

11:00 -'l 1:10

11:10 - 11:20
P-14

11:20 - 11:30
P-15

11:30 - 11:40
P-16

11:40 - 11:50
P-17

11:50 - 12:00
P-18

Linear Systems Theory APProach for

Modeling rhe Human Blood Glucose Re-

gulalion rn Normal and Patho-

logical States
H--l*¿r¡¿r. j, : Seneytout, T. Deutsch

{ãFfÐtlñsul¡ncontrol
ðn -,;.¡c:s¿ i¡cråþol ism

î. >L:tü1- r- 3chulz' GY' Tamas

St,¡Cres in O:'der to Optimize Constants

Used in îhe Åigor¡thms of the Biostatoro

GCiIS
J. Saaoahl Chrislianqen' P AabY
Svendsen. Ê. Mathiesen, P' Rubin'

B. Ronn
Ge*eral Drscussion

Cof{ee

lmmuno¡ogy, Structure and Function of

lnsulin
E. R. Arquilla
The Stability ol Highly Concentrated
Neutral lnsulin Solutions
H. Thuícw
í::¡;.¡r ilrlalrssialn

Discussion
12:0O - 12:05
D-19

12:05 - 12:10
D-20

.;1 iq - !r ¡-n



t¿: ru - l¿. tf, uaily rf ¡suilfì ñequtremenl tn tnsultn-
Treated Diabetics in Dependence on
B-Cell Function
H. Eombor, D. Michaellis, l. Riasanowski
H. Keilacker, M. Ziegler, W. Bruns
The Metabolic and Hormonal Con-
sequences of Glycemic Normalization by
the Artificial Pancreas in Diabetic Man
B. Zinman. E. B. Marliss
General Discussion
Lunch
Clored-Loop Systemr ln Cllnlcal
Re¡aarch
Moderator: A. M. Alb¡sser

The Glucose Clamp, a Technique for the
Study of Cãrbohydrate Metabolism in Man
R. Andres
Determ¡nation of the "Courses" of
lnsulin-Effects Using the .Art¡ficial Beta
Cell (Biostatoro GCIIS)
P. Bottermann, P. Huegler, U. Schweigart,
Th. Zilker, K. Gíebler, F. Enzmann
ïhe lnfluence of Normoglycemia on
Serum Concentrations of Groìnth
Hormone, Glucagon and Free Fatty
Acids in Juvenile Diabet¡cs
W. Kemer, D. Schock, M. SchulÞ, V. Maier,

E. F. Pfeiffer
Use of Artificial Beta Celi (Biostatoro
GCIIS) to Compare.lnsulin Requirements
after Slandard Meals Conta¡ning Sucrose or
Fructose in lnsulin-Dependent Diabetes
N. V. Bohannon, J. H. Karam, C. W. Young,
A. Burns, P, H. Forsham
Use of Artificìal Pancreas in Measuring
lnsulin Requirements after D¡abetes Diet,
Xylitol or Sucrose in lnsuiin Dependent
Diabetics
W. Hassinger, G. Sauer, U. Krause,
U. Cordes, R. Buehler, J. Beyer,
K. H. Bessler

Biological Activity Evaluation of Des-phe
81 lnsulin by Artific¡al pancreas
P. Brunetti, M. Massi-Benedetti,
G. Calabrese, F. Santeusanio, A.
Puxeddu, A. Bueti, G. Angeletti

. 
Closed-Loop Clamping of Blood Glucose

,. uelays Growth Hormone Elevation
after lnsulin Administration
E. W. Kraegen, L. Lazarus, D. R. Chipps
Dete.rm¡nat¡on of Optimum Caloric Need
by Means of the g¡ostatoro System
!. foCic, M. Granic, A. Stavtjánic,
Z. Skrabalo

General Discussion
Coffee

Clored-Loop System! ln Cllnlcal
llledlcine, part I
Moderator: Gy. Tamas

Use of an Artificial Endocrine pancreas
in.Diabetic pregnancy; Continrou" ádJo
rjtyc9se Monitoring in Newborns, lnfants
and Children
Gy. Tamas, D. Bekefi, E. Baranyi, J.
Szalay, J. Egyed, ZS. Banyi
Metabol¡c Control During Ð¡abetic
Pregnancy Assisted by the Artificial
Pancreas

.D. 
Desir, F. Fery, E. Von Lennep, A.

Verhoeven, C. picard, E. O. Balasse
j i,r]:" 11oS 

iucose Requirements Duri ng
LaÞor and Delivery
L. Jovanov¡c, R. L. Jones, C. M. peterson
General Disscussion

lJiscussion
15:15 - 15:20
D-28

15:20 - 15:25
D-29

"15:25 --15:30
D-30

15:30 - 15:4S

15:45 - 16:00

16:00 - 1i:SO

A. Pregnancy

16:00 - 16:15
P-31 ArB

16:15 - 16:25
P-32

16:25 - 16:35
P-33

16:35 - 16:45

08:30 - 08:40
P-40

08:40 - 08:50
P-41

08:50 - 09:00
P-42

09:00 - 09:10
P-43

Discussion

09:10 - 09:15
D-44

09:15 - 09:30

09:30 - 10:30

09:30 - 09:40
P-45

09:40 - 09:50
P-46

09:50 - 10:00
P-47

o-21

12:15 - 12:20
a-22

12:24 - 12:30

12:30 - 14:15
14:15 - 15:45

14:15 - 14:25

14:25 -. 14:35
P-23

14:35 - 14:45
P-24

14:45 - 14:55
P-25

14:55 - l5:05
P-26 -

15:05 - 15:15
P-27

B. Surgery

16:45 - 16:55

P-34

16:55 - 17:05
P-35

17:05 - 17:15
P-36

Discussion
17:15 - 17:2O

-qJ 
,'

17:20 - 17:25

D:38

17:25 - 17'.30

D-39

17:30 - 17:50

The Use of an Artificial Beta Celi
(Biostator@GCllS) During Surgery in

Diabetic Patients
P. Drouin, Ð. Rousselle, G. Sery, J. Deiber,
J. P. Pointel, G. Vernhes; G. DebrY

Biostatoro GCIIS Application for Surgery
(lnsulinoma, Open-Heart, and Vascular
Surgery)
L. Kaspar, H. Kritz, H. Denck, K. lrsigler

Continuous Blood Glucose Monitoring
and Feedback Controlled Dextrose
l.nfusion with an Artificial Beta Cell in

Diagnosis and freatment of Organic
Hyperinsulinism
Ch. Neuhaus, W. Kerner, W. Beischer' E.

Heinze, Ch. Herfahrt, E. F. Pfeiffer

The Utility of Feedback-Controlled
Dextrose lnfusion (Biostator@ GCIIS)
in the Diagnosis and Management of
lnsulinoma
C. W. Young, J. H. Karam, M. Lorenzi,
A. Burns, G. M. GrodskY, P. H. Forsham

Dynar¡!c Blood Glucgse Regulation in
Sg¡Sicql ln-Pgtients by a Closed-Loop
lnsulin lnfusion System
J. D. Kruse-Jarres, M. Bresch, U.
Lehmann, U. Letule, W. Vogel

Glucose Utilization in the Post-Operative
Period in Severely lniured Patients
V. Hempel, H. Junger, W. Heller, U. Draski,
H. Draski

General Discussion

Preprogrammable Micropumps with D.C.
or Stepper Drives for Open-Loop Drug
Delivery
A. H. Clemens

How to Make Miniaturized lnsulin Admin-
istration Devlces Sale Against Overdose
K. Prestele, M. Franetzki
Technical Concept of an Initial
Experience with Sensorless lnsulin
Delivery Devices lmplanted in Dogs
M. Franeizki, K. Prestele

Artificiai Beta Cell Development Studies
W. J. Spencer, G. A. Carlson, R. P. Eaton,
D. C. Schade

A Sophisticated Programmable Miniatur-
ized Pump for lnsulin Delivery
J. C. Klein, G. Slama
General Discussion

Route Asse¡sment lor Open-Loop
Systems
Moderator: A. H. Clemens
Comparison of Peripheral Venous,
Portal Venous, Subcutaneous and lntra-
peritoneal Boutes for lnsulin Delivery in
Diabetic Dogs
R. A. Rizza, F. J. Service, R. E. Wesiland,
L. D. Hall, G. S. Patton, M. W. Haymond,
J. E. Gerich
Preprogrammed Peripheal and Portal
lnsulin lnfusions in Unrestrained
Ðiabetic Dogs
A. M. Aibisser, Y. Goriya, A. Bahoric
Comparison of lnsul¡n Adm¡n¡stration v¡a
lntravenous, Subcutaneous, or lntra-
peritoneal Routes in lnsulin-Dependent
Maturity Onset Diabetics
K lrsinlpr H Kril¡

SEPTEMBER 20, 1979

08:30 - 09:30 Recent Ðevelopmentt tor Open-Loop
Systemr



¡ ¡,JJ _ I t-9U vlurfrdr vdttdUUil Ít !tuÞcu-LUUp iltsut¡ft
Requirements in Fast¡ng lnsulin Ðepen-
dent Diabetics - Probable Rote of the
Adrenal Pituitary Axis
W. Clarke, N. White, T. Melton, J- Santiago
Application of an Artif¡c¡al Endocrine
Pancreas ¡n C¡inico-Pharmacological
Studies
Gy..Tamas Jr., J. Bojta, tu|. Guoth,
Zs, Banyai, E. Kovacs, F. Enzmann
Efficacy of an lnsulin Regimen
Prepf anned with the Use of Artific¡al
Pancreas in Brittle D¡abetics
P. Vague, E. Altomare, J. P. Moulin,
N. Lopez

General Discussion

Lunch

8. Open-Loop Appllcatlonr
Moderalon K. lnlgler
Sr.rbcutaneous Continuous lnsulin ln-
fusion (S.C.l.l) Using Variable Augmented
lnfusion Rates in the Management of
Diabetic Pregnancy
J. M. Poiter, J. P. D. Reckless, D. R. Culten
lmproved Cl¡nical Managemeni with the
Help of Miniaturized lnfusion Systems
R. Renner, K. D. Hepp, H. Mehnert,
M. Franetzki

Preprogrammation oi an Open-Loop
System of lnsulin lnfus¡on
J. L. Selam, T. C. Pham, D. Chenon,
J. Mirouze
Long-Term Continuous Subcutaneous
lnsulin lnfusion in Outpatient Diabetics
J. C. Pickup, H. Keen, M. Wh¡te,
Ê. M^ Kohner, J. A. Parsons

10:0O - 10:15

f0:15 - 10:30

10:30 - 10:40

10:40 -'t2:05

10:a0 - 10:50
P-18

10:50 - 11:00

P-49

11:0O - 11:10
P-50

.{.4F. - t t,a4

t-5r

Discussion
11:20 - 11:25
:--

1l:25 - 11:35
D.53 A,,B

General Discussion

Coffee
lmpact on Diabetes Manãgement
Moderator K- lrsigler
A. CloBed-Loop Determlnallon of Open-
Loop Programs and lnlectlons Schedule¡
Normoglycemic Control with a Portable
lnsuiin Minrpump in the lnitial Phase
of Treatment after Ðiabetes Onset -
Remission
H. Kr¡tz. L. Kaspar, C. Najemnik, K. lrsigler
Physiological Control of Meal lntake by
the Artificiai Pancreas
G. Slama, J. C. Klein, A. Delage, E. Ardila'
H. Lemaignen, L. Papoz, G. Tchobroutsky
Plasma Glucose and Free lnsulin Re-
sponses Ìo a Meal using Combined Pre-
prog ramrned and Feedback-Controlled
l:ìs,rirn å :-inistration
- ' s:Ð'= J. F. Granger, M. Nattrass'
ÌÊ ¡- L,ita:=:

l*--æ1-æcn of Optimum Doses of
lnsuiin Þy ¡lleans of Artiticial Pancreas
¡o-me î¡ea:¡nent of Ðiabetes Mell¡tus
M. G¡anic, Ê. Iopic, A. Stavlienic,

-2. Skrabalo

The 'Artificial Beta cell in Determination
ol lnsuiin Êequirements for an Open'

LOop System
i. Xor"åoo,:r, J. S. Christiansen' J' Eolson'

P.-A. Svendsen
i; ;;"ä ffi ä0o,," co"t'.i"X","::-i;i
ed lnsulin lnjections and

il ; ;i;;;lric¡al ÊÌera cerr {s'orrrt*'
ää;; ininu ðoi'""t¡on ot ccnY''*,'Ð¡r

rnann. F 5lr!nÞ44n
F- Mon{t¡., F A¡"{4

D-54

11:40 - 11:45

D-55

11:4S- 11:50
D-56

11:50 - 12:05

12:05 - 14:00

14:00 - 15:â0

14:00 - 14:10
P-57

14lA - 14:2O

P-58

14,'20 - 14:30
P-59

14:30 - 14:40
P-60

lnsul¡n Treatment
w. Bruns. K' ? Aat'

L. t'leyer. É' Zandør'

14:40 - 14'.5O

P-61

Discussion

14:50 - .14:55

t-62

14:55 - 15:00
D-63

i5:00 - 15:05
D-il

'15:05 - 15:20

15:20 - '15:40

Use of a Semi-Closed Loop Computer-
Assisted lnsulin lnfusion System (CAllS)
for Control of Hospitalized Diabetics
D. J. Chisholm, E. W. Kraegen, D. R.

Chipps, M. McNamara, D. Bell, L. Lazarus

Continuous Subcutaneous lnsulin
lnfusion in Management of lnsulin
Dependent Diabetes Mellitus
M. Champion, G. Shepherd, N. W. Rodger,
J. Dupre

Normalization of Circadian Profiles of
Plasma Glucose, I mmunoreactive
Giucagon, and lmmunoreact¡ve C-
Peptide in Diabetics with Computer-
Operated Portable lnsulin lnfusion Systems
R. Kawamori, T. Morishima, B. Tohdo,
M. Shichiri, H. Abe

Studies with the B¡ostator@ Closed-Loop
System and a Portable Open-Loop Pump
in a Patient with Abnormal Handling of
lnsulin Given Subcutaneously
J. V. Santiago, R. Gingerich, N. White,
W. Clarke, J. Gavin

General Discussion

Coiiee
Closed-Loop Syst€ms ln Cflnlcal
Medlclne ll
Moderator: J. Santiago

Autoregulation of Endogenous lnsulin
Secretion: A Protective Mechanism
against Hyperinsulinemia due to Errors
in Secretion of Constants in Algorithms
for lnsulin Delivery
J. V. Santiago, W. L. Clarke, D. M. Kipnis

A. Ren¡l Dlalyric
15:55 - 16;05 Application of an Artificial Endocrine
P-66 Pançreas during Haemodialysis in

Diabetic Patients
J. Bojta, J. Juhasz, L. Koranyi, J.
Makoandgy, G. Tamas Jr.

Discussion

16:05 - 16:10 G. Slama

8.. Glycemla and Hemodynamlct
16:10 -'16:20 Hypercoagulation and Blood Glucose
P-67 Control ¡n Patients with Diabetes Mellitus

-- Rapid Reversibility as Monitored and
Controlled by the Art¡t¡cial Beta Cell
R. L. Jones, L. Jovanovic, C. M. peterson

16:20 - 16:30 Dynamic Study of Whole Blood Viscosity
P-68 and Related Factors of lnsulin Requir_

ing Diabetics, using an Artificial
Pancreas
P. Drouin, D. Roussele, J. p. pointel,
J. Deiber, ph. Voisin, S. Gaillard,
J. F. Stolz

16:30 - 16:40 Normalization of Erythrocyte Filtrabitity
P-69 after Correction of Hyperglycemia by an

Artificial pancreas in lnsulin Dependent
Diabetics
l. Juhan, P. Vague, ÀÂ Buonocore,
E. Vovan

16:40 - 17:00 General Discussion
17:00 - 18:00 Panel Discussion:

Benefits and Limitations of Closed-Loop
versus Open-Loop Systems
Moderator: A. H. Clemens

!

:l
ì
!

I

:

15:40 -'16:10

15:40 - 15:55
P-65
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A NEW EOUIPMENT FOR CONTINUOUS
BLOOD GLUCOSE MEASUR¡NG

WITHOUT BLOOO LOSS

A. Ovrrnstrom, U. Nylen, B. Schersten, P. Hsgander,
T. Llndholm, H. Thys.ll, D. He¡negard, L-G Ohtrson,

H. Haksnrson, C-A Gullberg

. Lund, Sweden

A mobile beds¡de system is developed for continuous
blood glucose mon¡tor¡ng (CGM). A m¡cro extracorporeat
circuit is establ¡shed by pump¡ng blood frorn a venous or
arteriêl càtherer at a constant flow on the outside of a
semipermea¡lle membtane in the form of a capillary and
th€n relurn¡ng the blood to a ve¡n. An ¡soton¡c sodium
chlor¡de solut¡on is pumped inside the capillary. Ihe
membrane contact area and the flow rates are chosen, so
that the glucose concentrat¡on ¡n the d¡alysate ¡s less than
20lo of the concentration in the blood. As the dialysâte is
forrned exclusively by a pressure ¡ndependent diffusion
process lhere js a linear relat¡on between the d¡alysate and
the blood giucose concentrations. The systêm is to some
€xtent iemperaturs dependent but the error is made less
than 1{¡ by electronic temperature compensãtion. The
d¡aiysate passes at a steady flow rate through an enzyme
reactor. wr¡h ¡mmobil¡zed glucose oxidase, ¡mmed¡ately
followeo 5y an oxygen electrode. ln orderto determine the
oxygen concentration in front of the enzyme reactor, th¡s
is bypassed at predelermined ¡ntervals. the consumpt¡on
of oxygen rn the reactor, and-thus the glucose content ¡s
calculaied lrom the electrode read¡ngs. The glucose
va¡uesars presenled byamicrocomputerwith adeiaytime
of less than 60 seconds. The CcM-sysiem was
successfully used ¡n animal and pal¡ent investigations. ln
some cases the system was combined w¡th an algorithm
for auiomatic glucose control by insulin ¡nfusion-

A NEW AUTOMATED GLUCOSE.CONTROLLEO
INSULIN INFUSION SYSTEM EASEÐ ON A

PHYSIOLOGICAL ALGORITHM AND ITS APPLICATION
IN ANIMÀL ANO HUMAN D¡ABETES

F. Salzrleder, E. Jut:|, G. A¡brecht, W. Wl¡ke, E.-j. Freyaa
rnd U. Fllcher

220'l K¡rlsburg, DDff

Based on a.f¡near relâtionship between the gfucose
concentration and its rate of change and the calcu¡ated
insu¡rn secrerron rate an automatic ¡nsul¡n ¡nfus¡on system
was developed. The system consists of a computer and an
infusron oump control unit. The computer calculates the
¡nsulin dos¿ge for per¡ods o!æ{gx in relation to the
actual glucose concentrat¡on course. On the one hand the
pumo conÌroller converts the calculated ¡nsulin dosagg
¡nto a pu¡se ¡ike control s¡gnal and on the other hand ¡t
d¡v¡des the dose ¡n a glucose controlled period and in a
constant "basal" period of 2.5 m¡nutes. The five essential
¡ntusron paremeters of th¡s system are preselectable in a
wide range and therefore we can choose the parameters
indirrduaily ior each d¡abetic pat¡ent or an¡mal. The very
s¡mple structure of the whole infus¡on system allows eas¡¡y
a min¡alurrzation.

ln our experrments we have connected the system with the
Bec;(man G:ucose-Analyzer (Beckman lnstruments Irc.,
USA, and ¡he rnfus¡on pump lnfumat LS 21 2 (MTA Kutesz,
Hungary). ln invêstigat¡ons with experimental diabei¡c
dc-ç: re ';J¿é ll'râ system to f¡t the parameters of the
i.::r¡9)c¡¿ egorithm under special test situat¡ons
::*- ;- c rhB titted parameters we obtained a

Er:r..r -:F¡rzation of ihe glucose concentra!¡on
::T a r *. g. longef. ln patients lhe appafatus was
¡p;, a€ tc ,-i.3ve the conventional insulin therapy and to
cc-:are :-e'¡ cwn i¡nd¡ngs with results received by other
sys:eßs.

CLINICAL EXPERIENCE OF A NEW EQUIPMENI
FOR CONTINUOUS GLUCOSE MEASURING

B. Scherrlen, P- Hagander, U. Nylen, A. Ovamttom.
C-A cutlberE
Lund, Swed6n

Plasma glucose was continuously mon¡toted with a t¡me
delay of less than 60 seconds by us¡ng a ctosed c¡rcu¡tin
wh¡ch blood is returned to the pat¡ent alter flowing

- through a m¡crodiatyser. The dialysate passes ân enzyftfte
reactor conta¡ning glucose oxidase, and the glucos€
concentration is calculated from the correspondiçg
oxygen consumption determ¡ned by an oxygen electrode,
F¡vè independent secur¡ty systems built into the apparõtus
assured a hi9h degree of safety.

ïhe equipment was used for long term glucose monitor¡ng
in order to reach an opt¡mi¿ation of diabetic therapy. T?lr9
glucose kinet¡cs was studied in response to ¡ntravlnous
injections of glucagon, isoprena¡in, glucose and ¡nsulin'
ðnd in response to standardized meals- Blood was
sampled separately ¡n these stud¡es for delerm¡nation sf
insulin, C-pept¡de, glucagon, growth hormone, and
cortisol.

i=l
-.:ll
d

'+l+ã5st

The d¡agram shows how the four ¡nsulin st¡mulâtors we¡€l
used to study the insulin secretion capacity cf a not

T"':,:l::l:ld-"-::,:-0,I"1t,: :lq g'"betrc on orar kearmenL

CIRCADIAN RHYTHMS OF GLUCOSE AND OF INSUL;;
IN DIASETIC DOGS ON GLUCOSE.CONTñOLLEO

INSULIN INFUSION

U. Flscher, E. Julzl, c. Albrecht, E.-J. Freyse,
P. Abel, lV. Uf,ger, M, l-lell,

Central lnslltule ot Olabeles, Karlsburg, GDR

The circad¡an rhythms were analyzed in dogs using power
spectra.and. cross correlation analysis. Normally the

- acrophase of plasr,na glucos6 was eally in the mornìng af,d
that of.lRl was in the evening. This pattern ¡s suggested to
be the express¡on of physiolog¡cal regulatory events at

, leasi ¡n carn¡vora. - ïhe same dogs were made diabetic
{partial pancreatectomy and streptocotozin ¡nto the À
pancrsat¡coduodenalis sup.) and got glucose controüed
insul¡n infus¡ons. The algor¡thm used resulted from
multiple linear regression analysis of the normal
glucoseinsu¡in relat¡onship. - Dur¡ng these infusions therè
werê almost normal mesor values of the two parameters:
þut they exh¡b¡t acrophases concom¡tantly ¡n the evening_
ln time-dependenl insulin dosage (¡ike an open-iosp
system) acrcphases of p¡âsma glucose were in tÈ¡e
evening, too. - ¡t is concluded thal the normal circadiaf,
rhyihms in carbohydrate metabol¡sm result þoth from that
of B-cells anci of insulin respons¡veness. But in anif icial +-
cell appl¡catron (closed-loop system) the c¡rcadian pattem
is determined by insulin respons¡veness only.

RELATIONS ÊETWEEN INSULIi¿ HALF LIFE AND T}IENEED OF tNsuLÍN tN GLUcosE-COHrãoi-reå.'-
tNsuL¡N ¡NFUStONs {ccr)

E.-J. Freyre, G. Atbrecht, E. JutzÌ, U. Flscher,
Centr¡l lnùiltute ot Dtâbetês, fa.f¡¡u.g, êÐä

ln GCI an aigo¡¡thm was used result¡ng from regression
anatysis between gtucose curves ano s¡mu¡tan"oui ¡n"u¡],secretion raies. they were ca¡cutated f.rn ;"õ;."ïä;

. curues.of ndrmâi dogs us¡ng hatf t¡fe (¡) .ni o,.,rrbii,ä'space (lS) of insut¡n. - Both.
1 no insu r i n a n t jo 

J ies, ;; ;; ji Åü:i i:i".;iffjf"Ír:r";
the ¡njdction of Mc-insut¡n ,".rit. in , ,-"Ë;;;;'.;äi,' tnt-decrease. / and tS do not s¡gnif¡canut;ñ;;;il;i 

inormal (2.5 i 0.9 min., 103 + 44 myk;) a;;;Ë; Ìanimals (3.2 t 0.6 min., fOO t Zg mt¿fg). There are no Iststematic vanatjons e.9. in dependen""-ón tn" j"*;; I

i:?l;.",1T'Jil"J;;ï::::::"1iÃlilJ:ì'::îï::,1i,"ï: 
I

liJii;';,;.'"iïo,iT"iîljlå,''"ï;ji.":"1:"t.1 
Ig¡u.coseindependent dose), ar (proportional cä*õ, ;;; Iaz (d,ifferentiat controt) vary by a factor<2 in d"p"^á""ä Ion the reât ¡ and tS vatues. Thê rno." .or¿h'-ii;;;.ã Ipâttern (2.5 min in these exper¡ments) t¡,"rno.. Ipronounced ¡s the ¡nfluence of ¡. _ Sincs t¡"r" *""ã |sysrem ¡n the variations, the atgorirhm p"r"r"iu." 

"ãi 
iã f

estiñated us¡ng siatist¡callty proved values of r anO lS.
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STUDIES IN ORDER TO OPTIMIZE CONSTANTS
USED IN THE ALGORITHMS OF THE

BIOSIATORöGCIIS

J. Sandahl Chrlstlansen, P. Aaby Svendgen, E. Mathlegen,
P. Rubln and B. Ronn

Using a set of constants recommended by Miles, a surplus
of 24-hour insulin consumption ¡n the machine compared
to normal clinical dose was noled - ¡n accordance with
several reports.

ln C-pept¡de negative juvenile-onset insulin-dependent
diabetics repeated OGTT were performed using still
higher values f or Ql and lower values for KR until the set of
values giving the smallest amount of insulin stillcapable of
maintaining normal glucose tolerance was f ound. Further
weakening of constants resulted again in higher insulin
consumpt¡on, but now producing OGTT-curves
resembling those of maturity-onset d¡abet¡cs.

Us¡ng the optimized set of constants,24-hour insulin
requiremenl in Biostatoro GCIIS were found equal to the
clinical dose.

ll ¡s concluded that the Biostator GCIIS with lhe constants
described can be valuable ¡n determining clinical insulin
dol¿ in insulin-dependent diabet¡cs without endogenous
insulin secretion.
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KINETIC MODEL OF INSULIN CONTROL
ON GLUCOSE METABOLISM

T. Deutsch, M' Schulz, GY. Tamas -

BudaPest, Hungary

For modeling glucose homeostasis determrnation of blood

glucose (BG) and IRI are necessary. Our investigation on

structural identifiability of insulin-glucose.system in 3

d¡abetics with no insulin production (proved by C-peptide
det.) showed the possibility of calculaling both parameters

of glucose- and insu'lin $ubsy$tem as well by measuring

BG only. Analyses of 6 insulin tolerance tests permitted us

to define a formal mathematical modei containing 2

insulin- and 2 glucose compartments At the beginning of

the tests a pulse injectìon of crystalline insulin were given

¡ntravenously (16 U Actrapid and 1 6 U porcine des Phe B l -

insulin; HOE O1S resp. in two-day intervals) Starting BG

averaged 420 mg/dl.BG was measured continuously.
Glucose production was supposed to be inhibited by high

BG and high insulin level induced by insulin
ad m in istration.

Following parameters can bre calculated: rate constants of

insulin and glucose transport (Ii12=0.1910.11; li21=

1.70t0.66;K34=0.68t0.41 ; K43=7.68t2.08 /hr);insulin
metabolic rate constant (Ii10=1, 90+0, 15); peripheral

insulin sensitivity (S=1.08t1.21 U./h). The different
operat¡ng modes and control paramelers of Biostaloro
GCIIS (Miles) made it possible to get values for calculations'

Comparing results f ound Ín diabetics to those of the model

the data fit well (r=0.97). ln our opinion using an artifical
endocrine pancreas the above mentioned character¡stics

of glucose-insulin system in insulin dependent d¡abetics

can be calculated even without determining insulin by

measuring blood glucose onlY.

o-29

CLOSED.LOOP CLAMPING OF BLOOD GLUCOSE

DELAYS GROWTH HORMONE ELEVAT¡ON

AFTER INSULIN ADMINISTRATION

E. W. Kraegen, L' Lazarus and D' R' Chipps
SYdneY, Australia

Stud¡es us¡ng the glucose inf usion f acility of a closed-loop

"ontrol 
systJm lariitlciat pancreas) enable direct effects of

insulin to be diff erentiated f rom those due to lowering of

blood glucose (BG). We have used such .a system to

exam¡ne growth hormone (GH) and cortisol (C) seci'etion

after insulin administration.

After 30 minutes rest insulin (0 1U/kg) was delivered by

l.V- bolus to 6 healthy fasting volunteers BG was then

maintained in the euglycaemic range (glucose clamp)

lntegrated samples were taken for GH and C' A mean of

0.6710.08 (SE) g/kg body weight of glucose was required

to mainlain basal euglycaemia (BG 3 5-5 5 mmol/L ) Thìs

blocked the GH and C response to hypoglycaemia during

the f irst 2 hours post-insulin All subjects however showed

a signif icant elevatron (p<0.025) in GH initially apparent at

171i9 min post-¡nsul¡n and reaching a peak of

20.0t3.1¡.rUlml at 21 1t6 m¡n. No signif icant rise in C were

observed (P>O.10). The GH rise f olìowed the reduct¡on to

negligible rates of I V glucose required to mainta¡n BG' ln

.oÃt-t studies (n=4), substituting saline for insul¡n' no

simila¡ GH rises were observed'

CONCLUSION: There is no immediate direct effect of

insulin on GH or C secretion during the euglycaemic

glucose clamp but there ¡s a late rise of GH at 3-4 hours

;fter the glucose clarnp. We suggest that this rise is not

stress-related (no accompanying rise in C) but is a

response to altered glucose turnover' A change in BG level

is not necessary to elicit this response'

P-15

BIOSTATORO GCI¡S FOR CHARACTERIZATION OF
-'-iNåÚiln¡ 

sENslTlvlTY lN EARLY DIABETES

B. Schulz, K' P' Ratzmann' P' Abel' H' Goraczka

Karlsburg, German Democrstlc Republlc

lnsulin sensitivity may be assessed by monitorìng changes

oi- p,ur.u glucose concentrations in response to an

intravenous bolus tnlection or infusion of. insulin'

äiiåitiu,"tn" ielat¡uerv small decrease of blood slucose

L".it *',ü"r, hypoglycemic symptoms does not allow an

"ïäì 
i"i"i*'""iion ot insulin sensitivity rn early diabetes'

åì^r".;t-nt"'p has circumvented this arduousness by

;;; .J.o'nta ¡nsulin-glucose ìnfusions during

inhibition of endogenous insulin secretion by epinephrine

and prapranolol However' a real assessment of insulin

;;;ti,;iy ¡s render¿d more dif f icult because of interferrng

;;i.;it ;i epinephrine' betaadrenergic agents' and insulin

ã"ìi" rnti"o"lism of glucose-utilizing tissue The purpose

of the present stud¡es was to investigate insulin sensitivìty

,ttà in" ê"its letosrnroR6; Mode 6:1)' s healthv

;;;;;"i;;"; 5 non-obese asvmptomatic diabetics (A D )

*îîãtìrJ,"¿ over 24 hours after an overnight fast Thev

*ãrã 
-.ã.,i."usly 

infused with 2 mg/kg/min glucose

constant RD) withcut receiving any nutrients-orally Blood

sãtï*, *"t" tirken bef ore' at't''1"2'3:6 and 24 hours after

;; ;t;j"";;s oi tne lñuesiisat¡on for assãv of c'peptides

leveii. tne ämount of instrtin (Bo-Ac.trapid) needed to

xïäglv..*iu at f asting levels (constanl-Bl) served as an

index of insulin sensitiity Under these conditions the

endogenous insulin secretion was not stimulated ln

ã"åoï'tt" to normal subiects A D required signif icantly

higher doses of insulin Mor"ou"t' a diurnal rhythm of

insulin sensitivity could be observed in all subiects ltr

;;;,rti;", the GCIIS is suitable to assess insulin

."nri,iui,V which is reduced in non-obese A D
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