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BINDING PARAMETERS

F=$%

Tobl TIL
PB RB
X Y Wi X Y 7 .
1081y .| 0,525 38,5 - 1,81 0,862 33,7 37.0
wofuly | — 0.276 0,033 | — 0,990  0.286
(molesg) | 34 3 37 60 3 17
(pmole/q) — 61- 32 — 61 84
Liver WEIGHT 10 6
L0 fEnggeore | 5 v
biigal | w03
PROTEIN CONCENT-
RATION
X 17.0 /L
Y 9,1 6/L
7 2.3 6/L
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SIMULATION OF DYE AMOUNT BOUND TO EACH BINDING PROTEIN FRACTIONS

) P mole

ye

Amount of Bound D

o
(S}

R mole

Amount of Free Dye

Dye Amount in Liver
( p mole )

Dye Amount in Liver
( p mole )

SIMULATION OF DYE AMOUNT IN UNBOUND FORM

x1073 p mole

1

5

Dye Amount in Liver
( p mole )
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Plasma Contentration (umole/ml)

cumulative ‘Excrc‘téd Amount (pmole)

Fig.50 P63

Plasma Disappearance Curvés foi ESP

Dose: 6 h mole i.v.
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Fig. 52

100 ‘ COMPARISON OF TH® SCATCHARD PLOT

Y-~fraction
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Py 33
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ToglIX

F-éé

" COMPARISON OF THE ELUTION PROFILE KMEANj:S.E.)

Y Y Y Z o
(280 nm) (580 nm) (2580 nm ) (580 nm)
\280 nm '
CONTROL 1.12 0.93 0.83 0.45
“(n=2) (£0.02) (£0.01) | (*¥0.01) (t0.1)
INTOX. 0.65 0.35 0.53 0.18
(n=3) (£0.10) (fo.07) |-(*0.04) (£0.06)
p<0.05 p<0.01 p<0.01 p<0.1
T8 X From Refervence 707
Table 4. Binding paramcters of BSP to Y- and Z-fractions by ar; equilibrium dialysis
method*
Y-fraction Z-fraction -
Controls Intoxicated Control Intoxicated
rats rats rats rats
Binding parameters (n=4) (n = 3) (n=4) (n=3)

K, (x 10°M™Y)
n; (umoles/g)

78 £ 0.5 4.

3+ 04 + 0.17
149 + 0.3 148 +

8
2 250 + 3.5

* Parameters were calculated by visual approximation. Results are given as the
mecan + S.E. ‘
t Significantly different (P < 0.01) from the control.
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Diagrammatic representations of the model : : v :
of an isolated perfused organ system containing a
reservoir and an climinating organ and of the two- ) ) . i
compartment model with elimination from the peri- ! : : . f

pheral compartment, The constants are described
in the text, )

Froon Reference 770

- A Comparison of the Perfusion Model and the Analogous Compartment Model

Within the Parameters Associated with Each Model

Perfusion model ' Conipartment model
Ci=Ae ™ + Be™ ¥ C,=Ae™ + Be™
e | Y&
V:C3 1y _
Bosc C?(VlD/KpVE + k,, — a)/(f — o) Cilkyy + kyy — a)/(B - B
B CVy/K Ve + k,y — B)(z — B) Cf(kz::' k:Jk“‘ Bl
a+f Vil Ve + Vel K, Ve + ko kyy + kyy + ko
aff VBkM/VR kyakss -
teady-state). . . . )
ME?;S:CC {i;q) Vo X k JAVe/K, Ve + k) . ’Xc/nkxzkza/(kzs + k3y) |
s ’:’D/VR - klz
Vo/K, Ve ' o 21
km "'23
Vi 5;
2 A
K’E;‘;r'a Vilkya/kyy)
P

Vol (VoK Ve + k,,) C Wlkgaftkyy + K3




F~69

. Pharmacokinetic parameters calculated with a
four-compartment model*.

TolL XL -
F}’m Raference 701

Pharmacokinetic  Contro! rats Intoxicated rats

] parameters n=4) (n=4)
Plosmo, ,  ~tlver ky, (min™") 04612 + 0.0219  0.1455 + 00372t
S| P K1 (min~?) 00635 + 0.0216  0.0362 + 0.0220
: ' 2 kyst (min™') 03270 £ 00405  0.0257 & 0.0041t
Y ka1 ; (0.0206 + 0.0020)t
- 1, : kyst (min=')  0.0363 + 0.0045  0.0036 + 0.0021F
o *os Nes (00137 % 0.0006)t
t kyst (min™?) 0.0560 + 0.0032  0.0104 + 0.0008%
X, X4 Unknown (0.0243 ¥ 0.0026)
Urine x disposition  y, (m]) 11.35 + 022 13.30 + 1.50
3 ¥, (ml) 82.40 £ 28.30 2245 + 850 -
P * Results are given as the mean + S. E. Parameters
24 were calculated by a non-linear iterative least squares
method, using a digital computer.
t Significantly different (P <'0.01) from the control.
X, " . 1 Calculations were carried out under conditions such
that the ratios (R) of the total recovery of BSP in the
Biie bile to the administered dose were fixed at 0.90 in the

Fig. 3. Schematic illustration of a four:\compartmcm open
model. The data of BSP kinetics were fitted in the plasma
compartment (X,) and in the bile compartment (X,).

control and 0.75 in the intoxicated rats respectively. The
values in parentheses were calculated from R = 0.60 (sce
text). o

§ Significantly different (P < 0.05) from the control.

Table XI1L COMPARISON OF THE PARAMETERS CALCULATED BASED

ON THE PERFUSION MODEL DEPICTED IN Fig.54

- Control Intox
\}R=vl(m1) 11.35 13.30
Vg (ml) 13.1 14.8
KP=V2/VE 6.29 1.52
VB=k12V1(m1/min) 5.2% 1.94
km=k23(min'l) 0.327 0.026
* wet weight of liver
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Fig.56

SCHEMATIC DIAGRAM OF A MODEL FOR BSP DISPOSITION
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Fig.57 HOW TO DETERMINE THE "ACTUAL " TISSUE-TO-VENOUS PLASMA

CONCENTRATION(R) FROM in vivo DATA

1) Constant infusion

\

v(ac/at) = BF(Cp - C/R) -kVC

at steady state , V(dC/dt) =0 R = BF C/(BF cp - kVC) eq.l

When kVC BF Cp, eq.l reduces to R = C/Cp. Thus, when there

is no excretion from the tissue, the "actual" tissue-to-plasma
ratio(R) can be the same as the tissue-to-peripheral plasma
ratio, "peripheral plasma" meaning the well-mixed plasma
peripheral to the tissue(in the large veins, heart and arteries).

2) Pulse injection

Mode]
[ > Vl’ Cl >
’ A C; concentration
SO PP -
\\§? V; volume
R T F3 F; plasma flow
137 3 K © | R; " actual " tissue-
2 B \\\? F, . to-plasma ratio
4—= 4T 4 < k; rate constant
F .
R‘} < VS’ CS &2 , Cmfaz’b’émgvbi Ji tﬁz&,&»d\f%)’&e
. ¥ vE L Ao 4”’("23>C10Mfé’(/’)/‘fz/ﬂw/vﬂt§
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Table XV-1

MODEL PARAMETERS FOR 300 g RAT

F-77

Tissue |Volume(V) Plasma flow(BF) Partition Rate Const.
\ (m1) (ml/min) Ratio(R)  or %é;ﬁrance
Plasma 11 )
Liver 14.5 6.7(5.0)" 5.5~7.61 K700 -1y
00N400) . QK320.18 __l
(min™™)
Biliary 0.08
tract f1=f2"f3 QK ,=0.009
_ (0.0085)
=0, 33 [ -1
(ml.min"")
Kidney| 2.6 5.0 2.5 QK .=0. 0024
> (Al.min~1)
Muscle| 165.0 2.1 0.054"
Lung 1.6 0.9 0.22
Heart 1.3 1.9 0.17
Spleen| 1.1 0.67 0.15
Brain 1.6 0.5 0.015

* Number in parenthesis is that in the intoxicated rats.
*¥% See details in the text.
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Fig.59 'MASS DIFFERENTIAL EQUATIONS
&he notatlon used 1n the model(Flg 56) is as follows.
; Ve Volume

f: Volume of bile in the blle duct as a fractlon of
- the total bile volume,VS.;

C: Concentration or amount of BSP( Amount C6 only)

; - BF. Plasma flow._._ .-n-»,',v“.m D U RN NV, SO ,,‘,b
? ‘QK.‘Rate constant or clearanoe( Clearance, QK5, QK4(blle flow))

!

R: Tissue to venous plasma concentration ratio of BSP

‘R3Q : Hepatlc tlssue to hepatlc venous plasma concentratlon
: 'ratlo of BSP

R R O S U N N R
“The complete set of mass balance equations for the various
anatomical body regions can be written as follows. ‘
Plasma:
1(dC1/dt) = —(BF1+BE2+BF3+BF4+BF5+BF6+BF7) c1 +
BF 1€ /RSQ + BF,C 7/R + BB3 8/R +BF 9/R
BF5 IO/R + BE6011/R + BF C12/R6 + Dose- -g(t)
The last term represénts an injection into the vascular

system. g(t) is a mormalized lngectlon functlon as
described by Dedrick and Blschoff(logj

g(t) = BoRN(AE)2 (1-x6)2 -
, wnore . (2 mir™) is the reciprocal of injection
duration.. '

leer.

v (dCz/dt) = BFy (c 1 - Cz/RSO) - (QK + QKB) v202



<Ho"F D
Biliary tract:

:1V3(dc3/dt) QK3V202 }‘QK403

F- 8]

1l

i

fzva(dc44dt) :QK4(03 —‘04)

f3V3(d05/gtz iQK4(C4 -‘05?

Blle

dC6/dt = QK4 5

:_ Kldney.‘_j> N o -
v Vo(dCq/at) = Bip(Cy = CofRy) - QKgCy
l H ! | ! . '

: Muscle: ... .. o
YS(dCB/dt) = BFB(Cl - 08/R2)

Lung: |
Veldcy/dt) = BF,(Cy - Cg/Rs)

Heart:
V7(dclo/dt) = BF5(Cl~- ClO/R4)

Spleen:

VB(dCll/dé) -

!

BF6(C1 - cll/R5)
Brain: v

Yg(dCl2/dt)v= BF7(01 - C,/Rg)
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1

EFFECT OF TREATMENT BY CCl4 AND PHENOBARBITAL
PLASMA DISAPPEARANCE CURVE OF BSP '

Simulation curve(Control)

Simulation curve based on the decreased
cytoplasmic binding in intoxicated rats.

Simulation curve based on the decrease in
both the cytoplasmic binding and the hepatic
plasma flow in intoxicated rats.

5imulation curve based on the increase in
Y-fraction(x2) in phenobarbital treated rats.

Simulation curve based on the increase in

‘both Y-fraction(x2) and the hepatic plasma

flow(x1l.3) in phenobarbital treated rats.
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Fig.64

?ﬁ 1; Control
-AA} 2
S

4; X
5; n

e

b e e e e e o

Binding constant,X; (Y A)-;l/B

Protein concentratlon n. »&1/3
(X,Y,2)

L. —>1/10 f
-—>1/1o \
. —> x2(phenobar. treatment); -
or K —_— X3 ;
or Ki-—a x10 1

]2;
:3;
T 45
55

EFFECT OF CYTOPLASMIC BINDING AND HEPATIC PLASMA
FLOW ON THE PLASMA DISAPPEARANCE CURVE OF BSP

o — R .. s B “'

~1;jf;zifi§§§?5;5:1

i
i

I

L

i

Control(6.7 ml/min)
10.0 ml/min

(5.0 m1/min)
3.0 ml/min |
1.0 m1/min i

M |

Intox.




.65 NON-LINEARITY  OF RSQ VALUE
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Flg 66

SIMULATION OF 'DOSE DEPENDLNCY OF PLASMA
DISAPPEARANCE CURVL OF*BSP :

9 Dose -6+ 7 pmole

Dose 53 7 pmole ‘Data from klaassen;

Simulétion

(Dose 5%. 7 pmole) xfﬁﬂf_f:if;

' ‘Simulation

V(Dose—6 7‘Pmole)




Fig.67

1;
2

SIMULATION OF BILIARY EXCRETION OF BSP

l
i

Simulation curve(Control) % 1 ::Vg;y»;’§q;,¢,g<t,

Slmulatlon curve based on the decrease in

plasma, cytoplasmic binding, hepatic plasma
flow and bile flow rate, and the increase in o
the unknown disposition ratio, (QK2/(QK +QK3)) L

3; Simulation curve(Condltlon 2, + décreased R

43

pmole - [ ° Control

Cumulative excreted amount

rate constant,Qks (=0.09 min-1) ) ?

i
SRR S

Simulation curve(Condltlon 2, + decreased
rate constant QKB( =0.015 min-1)

7";; 4 Intox II L: - o ‘wQQQM
X Intox I - 1o

1
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Relationship Of The Stepwise Zguilibrium Constants

Fig. 68

To The Scatchard Binding Constants
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Analysis Of Binding Data By Computer
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Determination Of Stepwise Parareter
By The Least Square Method
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