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[0034]
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o= &R AE 7F(interstitial space) && AEEo] A o7 7HAa3lIv},

[0035]  ® umel AAee] mE A 7] /s mde] nARe fakel 27 e vheel £ 1 WA S8 ssh
ol HAT 5 At

[0036] 1. =7 A
814 1

V[0] = 0.04505 X mWeight (L)

[0037]
w214 2

[0038] V[1] = 0.00495 X mWeight (L)

#2143

[0039] V[2] = 0.15 X mWeight (L)

+214) 4
- s 0.425 : 0.725 Z

[0040] BSA = 0.007184 X mWeight X mHeight (m*)
#2145
CO = 0.04 X BSA X HR (L/min)

[0041]

[0042] F=8kAl 19l V[0]+= % H-3](Systemic plasma volume)=A, A|Fol| tha] 0.04505 L/kg H| S = AALEC}.
k2] 204 V11L& 7+ d K3 (liver plasma volume)o]™, A= thal 0.00495 L/kg ¥l &= AAET. <
gha] 3014 V[2]E 2% <l<&d H3(peripheral insulin volume)olw, A|Zol dis] 0.15 L/kg Bl& & AAtd
o}, 4282 40 YERR A3 AA (Body surface area, BSA)S Du Bois formulaZ o]g3le] Atzw, 4=38H2 5
9} o] Awr==E(Cardiac output, C0, L/min)& Aur4(Heart rate, HR)$ A EHZ (Body surface area,
BSA)E o] &3lo] ALtHT).

[0043] X 12 kA 1 iR g8h] 5o YERd ZF o] @l E YERE Aot



[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]
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¥ 1

Name Description Ut

V1) Lver plasma volume L

B3SA Body surface area m#

HR Heart rate bpm

2. 99 ¥ &4 (Gut glucose absorption)

754 6

G[4] = 75000.0 x e(~Foxume) @0y

T4 7

S — Fox (G[4] — 75000.0 X e~FOX€00D) (mg/min)

T 6olA Gl4]= A Gut)oll Fob 9= E=T(glucose) o] F& omstn, F84 72 HHo Tx=9 F5
2v=2 Uehd Aot} F8kAl 7oA 'FO'E 9% ExY 5948 (gut glucose absorption rate)E
dJulate], & ¥R P& 75g02 YT B mElo] A= 600% o] Fole ol Exd o] gk 7Hy
ghet,

3. #F Ao A«4# AA(Pancreas insulin production)

84 8

dins F6 .
= T (mU/min)
Glo)

ot 82 HAOA UdEHS EH|EE HE&S UEd o= '
quantity)& oJv|st™, F4~F6 stetrlEEo] < Aojgtl, F4= 2E"o ded Ho 24 Ank &
A3t sEEA, el EuE 93 Iy 717k (glucose sensitivity for insulin secretion)E 9jw|3it},
F5:= "Hill coefficient"®A] Ql&d FHld gk X% vkgoln, F6= Hd Ad&d 0| &S e,

. 'Ins ol< ¥ AAF(insulin production

e

‘0,
ity
o
o
oX,
o

4. 91¥€¥ F¥(Insulin compartments)




[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

ZIHSd 10-2016-0053764

84 9

20 _ 03 x =2 x1[1] — 0.3 X == "’g

= = X 1[0] 4 0.04628 X

Vm X 1[2] — 0.04628 X I[0] —

0.0371 X I[0]

F5}4] 10

%_03"‘ HXIEUJ 0.3 ><—><I[1]+02906{)8x

viz]

mx (Fz = 1[3]) X I[l] +

0.024588 X 1[3] + =

S84 11

difz2] _
dt

V(o]
vi2]

0.290608

= 0.04628 X I[0] — 0.04628 X —— X I[[2] — X (F3 —1[4]) X I[2] +

0.024588 X I[4]

T84 12
di3) _ ) . = - -
o = 0290608 X 2= X (F2 — I[3]) X I[1] — 0.024588 X I[3] — F1 X I[3]

F5}4] 13

di[4] _ 0250608

3 = 2m00 < (F3—1I[4]) XI[2] - 0.024588 X I[4] — F1 X I[4]

b2 9ol 1[0]= 8% U< H(plasma insulin)o]lW, 8k 1094 I1[1]2 7+ Ad&EH(liver 1nsu11n)°]
k] 110M I[2]= 83 <& (peripheral 1nsu11n)e [BR=AN)] 8k 12004 I[3]= 3F 84 °
Y (liver receptor insulin)o]™, 8] 1394 1[4 IS
omzth, 'C0'e UM A gE AuEss «]U]O}D*] s
AL 7IFEo R AMEE(C0) ] 30%%2 Agtt

8- Jﬂ.a_rb(peripheral receptor insulin)%
& F % (Hepatic blood flow): 7]& «=3gAE st

—_

A7 =8k 9 WA =38k 139 A= F1-F3 Etr| e Eo] AR E ™, 'F1'S ¢1&# 748 (insulin degradation
rate), 'F2':= 7+ W 84 75 (receptor number on liver), 'F3':E WX ZAY S84 /W4 (receptor

number on peripheral tissue)Z ¢|w|3tc}.

5. % AWe] ¥=3F F4(Brain, Urine glucose uptake)




[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]
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514 14

dBrain

= 60.0 (mg/min)

84 15

dUnne

- X(G[O] 200)* (if G[0] > 200) (mg/min)

S84 16

dUrine

=0 (if G[0] £ 200) (mg/min)

iclgl X529 S5 (Brain glucose uptake)_ A 7rel whel dAE Aoz A, 84 149 Zo] 60mg/minl
a9

B . 58kAl 159F ol AW ¥x9 F4(Urine glucose
uptake) = % ot ;s , F8k] 167 Zo] dF EXZ=F(GL0])e]
s

200mg/d1 H.x} 2}

6. ¥ T3 (Glucose compartments)

84 17

dG[o]

dG[Z] dBrain dUrine)
de

=0.3 X CO X 10.0 X (G[1] — G[0]) — (= ar ar

F5}4] 18

dG[1]
de

dut , dG[3]

= 0.3 X CO X 10.0 X (G[0] — G[1]) + .~ + =

84 19

dc[z]

< = mWeight X (1 + F7 x 1[4]) X (1 — el—0007xcloDy

84 20

dG[3]
de

1[:-:]

= mWeight X F8 — mWeight X (F10+ F9 X =) X G[1]

_10_



[0071]

[0072]

[0073]

[0074]
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Hq

=% 78 (Glucose compartment)S 7|EZow 27019 FE (G011 G[1])E TAHW, 82 179 Glo]E &
4 W Ex=(plasma glucose), F3H2] 189 G[1] 3+ W EX=d(liver glucose)eltt. & RHolXE, F7H4
o &2 G[2], G[3]E xYstt). G2l ©x ¥ AF(peripheral glucose consumption)o]™, G[3]= %+
o] ¥=9 AAF(liver glucose production)©]t}.

gha) 199} o], = B39k Frell os AAHm, 'F3'e w2 24 dE Al AfgrolaL, BT Ui

Z2 4 Hu °]ga «] =4 ¥4 E48(maximal insulin dependent glucose uptake rate in peripheral
tissue)®]t}.

Foh2] 203 Zeol, GI3]= F2, F8, F9, F100] <& AA=™, 'F2'= 22 ) =84 7H5, 'F8'& tellA el
0 ¥=F AAS, 'FI'E o2 HE AAEE JdEd oFAd x99 Hd HlS(maximal insulin dependent
inhibition rate of glucose production from liver), 'F10'& 7102 EnE 59 48 (glucose uptake
rate into liver)2 2]v|3tt},

E 2= 37 FobaEel el FO U4 F109) golsh welE ekl Aleltt.

X

X2

Fl Insulin r or bounded insulin degradation rate !

F3 Perpheral tissue insulin receptor number mlVkg

F$ Insulin secretwon slope factor umitless

F7 Penipheral insulin dependent glucose uptake rate mg mn'kg

F9 Liver msulin dependent g lucose production inhibition rate dlVmun kg

I
o
k]
=51
w
rlo
o
N
N
J?‘J
mﬁ

of UEd GO WA G4, Gut, 10 WA 14, Inse AJel @)= el Aolt).

_11_



[0077]

[0078]

[0079]

[0080]

[0081]

[0082]
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Gl Liver glicose mg dl

B eeecssepes om
Gl3) Liver glicose production mg
I I
Ciut Absorbed gut glicose myg
S
I Liver insulin milkg

W et e
113] Lver receptor msuhin mUkg

B reeiowsis  eoe
Ins Insulin production quantity mllkg

= 32 0GITs A &¢ =33 &l ¥sts Yeide= =dolt

tets ge 548 7Y, 249(@)°] o (O)
I dEde] W]l ¥ Avs AS & 5 Aok 53], 180 AFeA e ded grol 'l

o] 7kel WslE= Aolsith. 71x 8% TEW(Basal plasma glucose)
=3 MdFH(oral glucose load) = 83 X= FX& T7/MAA FdS
dhetch, ey, e Sk A, G Aol vsted =A F3 3ol =9

= 3o AMe B owe] mEld] ofs] BAW A UEhdth, WAe] A% TEgw agdd g R oghe
Z}zF 0.99¢} 0.970)1 o3 A 7t 0.977 0.94 Pom, D Aol AL ZhzF 0.969F 0.86 ).

¥ 4= BAY FvE(fitted parameters)E YERAY, F7/F3= <l&d
ASES Jepdth. F/F2e lad FEA(I[3D o] e 7k 2= A$ES e,
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o

Normal males

Normal females

Diabetic Subjects

FO (> 107 minT)e
F1 (< 10" min)e
F2 (mUlkg)»
F3 (mU/kg)e
F4 (mg/dL)~
Fs #
Fo (mU/minkg)«
F7 (mg/minlkg)+
F8 (mg/minkg)s
F9 (~ 10" dL/min'kg)~
F10 (= 107 dL/min/kg)+
F7/F3 (mg/min'm)+
FO/F2 (» 10 dL/min/m Uy~
Basal EGP (mg/min'kg)e
! for glucose «

 for insuline

7.56=0.44 7%
136 =0.11¢
2505580
269.3= 3.0¢

13474 £ 590%3%

10.25 = 0.68+

242020320

448.6 = 56.40

3.87014%

0.98 =0.24 2

171 =0.09 2%

1.70=0.22¢
3.71 =086 %0
1.82=0.08¢%¢
087 = 0.004<
0.95 = 0.003#

405=0211%8

121 =0.15¢
26702415
2649 =420

116.9£2.6 1"
11.42=0.74 30
1712016 ¥4
380.6 = 46.7¢
4212020
1.50 £0.33 o
1.75 £0.10 3*¢
1.45=0.18¢

552 £116%¢

2.24=x0.19 1»
‘0.56 =0.008¢
0.93 =0.020#

TA3 = 11938
1.34=0.06¢
I il e e
265.1=04¢
173827133
28.13=1.64%
L17 =011 %3
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3.28£0.14 257¢
0.10=0.00 2%
1.00=0.002%3%

1.22=0.21e

0.40=0.00 3

1.95=0.10+
095 =0.013
0.83=0.029#

FO, F4, F6&

Egshe o wgd sy 2 sz W

production (EGP))ollA] duigt d8 Xjo]7} YebRLT.

S, P B gelA A Al ge tehlA

ue pRatA e,

A4AQ A G B2 Aolol A stebvlEl(F4, F6, F8, F9, FL0, FO/F2)7h xtol o] zlom,

bg
Q1 ASe G B Aol HAT} ol Aol el Frelzw,

X3 AAEF(basal endogenous glucose

okt weEbd, EE dolEs Fwd #AF EelA

A} Apelell M wkbulE (FO, F2, F4, F6, F8, F9, F10, F9/F2)7} Apelide] vk, 1ejar, #4744

woubge) A de] wE R gAdd gud B4 ge 3o AUde e A¥¥ 5 gy
=3, B owge) Axoo] we wRe N TEZe] T4, A4 TEQ ANFEP), A ¥
= 2ol Aol e vhehach

1A, A= A G Fek HAAH0GITs) S skl LA 2= s AT F v AFHvd(dAE &4,
302 74) 24 W 2=3(G[0]), & Wl dade] WsH(I[0])& S FH(S410).

o &
o oo
;o
fr

o
k)
N B

=, 9% 0 ZEPEOD 2 22 0 ALA[0De] Akl BE WSS ok 6 WA o4 2000 483}
o, 47 e Baw mAel g FE

4714, uA ) HepEE g4 EET FXEEF0]), Q&R AESE1]), B F8A AFERD, T
24U 84 AFEE), TEDe g Ao ol A 243 FEE(), A& PAE AF XEG 9
AEFE(E), Q&d 2o g FEg HgE 2 Ao Qe BWSE6), T2 24 U A 952
4 TEY FFEET), BolNe Ao TR AEFB]), FoniE A4EHE A4 ey T 2
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