









































Parameters used in model prediction o

Table 2.

perfused mouse liver

f hepatic elimination and distribution of insulin in the

Parameters

Symbol Value Units Source
Extracellular volume Ve 055 ml mxvmﬁwambdm
Perfusate volume <mu 12..0 ml experiment
Perfusion flow rate (without erythrocytes) omu T.67 ml-min~1 experiment
Fraction unbound to proteins mc 1..0 experiment
Insulin-receptor association rate constant Kon 2.4 x 108 min"L.mo171. 1 ref. 31
Insulin-receptor dissociation rate constant Kofs 0L12 min~1 ref. 31
Receptor total number 8.66 + 0.48 pmol per liver mmdwamdwo:c

x g
1
o Endocytotic rate constant of occupied receptor Kend 0.62 + 0.03 min~1 estimation?
~
N Endocytotic rate constant of unoccupied receptor Wm@ 0.022 + 0.010 min~1 calculation®
1
Receptor returning rate constant Kot 0.11 % 0.02 min~1 calculationd
Intracellular degradation rate constant Wamm 0.907 + 0.057 min~1 estimation?
2@ Obtained as the sum of interstitial volume A<Hmv and capillary volume A<Omv. The <Hm was determined to be
0.55 ml using Hpolubcwub in mice (unpublished observation), and the <Om was extrapolated from the
reference value in the rat liver [36] to be 0.14 ml in the mouse liver;
b Mean + SD, estimated from the observed data on Xor Xy xamm and nv (Fig. 6) according to Egs.l-6 and 8,
using a nonlinear least-squares regression analysis [16];
C Mean + SD, estimated from the reported data [11] according to Eg.ll using a nonlinear least-squares

= g g
regression analysis [16];

d Mean + SD, estimated from the reported data [10] according to Eq.19 using a nonlinear least-squares

s g g qu
regression analysis [16].
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(Continued for Table 1)
€ Measured using Hpnnwbc.._.u..: in mice (for details, see text).

d The sum of plasma flow rates in all tissues except for the lung, spleen, and gut.

€ Cited from ref. 45 with correction for body weight.

£ Cited from ref. 9, with correction for body weight.

9 The P of inulin across the BBB was not considered, while those in the liver and spleen were

assumed to be very high compared with blood flow rates.

Q
o™
I
TABLE 1
Physiological constants A<A: Ves- op <Hm? tissue-to-plasma concentration ratios
Aﬁpvsc? and vascular permeability clearances (P) of 14c_inulin for a 35-g mouse
Tissue Vpd <Om~u 2 <Hmn Ky, inu pP
ml ml ml/min ml ml/min
Venous plasma 0.420P 0.420 3.249 - - -
Arterial plasma 0.220P 0.220 3.249 - - -
Lung 0.234 0.042 3.244 0.0454 0.194 0.0255
Brain 0.168¢ 0.00196% 0.0840° 0.00468 0.0279 -9
| Heart 0.140 0.028 0.116 0.0188 0.134 0.00591
m Skin 6.27 0.028 0.350 1.53 0.244 0.162
_ Muscle 15.8 0.098 0.532 2.31 0.146 0.418
Liver 1.54¢ 0.140 1.138 0.550 0.357 -9
Spleen 0.140¢ 0.0118 0.0280° 0.0375 0.268 -9
Gut 2.34 0.434 0.378 0.373 0.159 0.154
Kidney 0.280° 0.364 0.882€ 0.0588P 0.210 0.370
Adipose 1.40% 0.00553% 0.140f 0.100 0.0714 0.0316

@ cited from ref. 44, unless otherwise described in the footnote, with correction for body weight.
b Cited from ref. 10, with correction for body weight.

(To be continued)
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