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Abstract — The purpose of this study was to determine pharmacokinetic parameters and tissue distribution

pattern of urinary trypsin inhibitor(UTI) in Sprague-Dawley rats. Na'”I was conjugated to UTI to make

5
12 I-

UTI and the concentrations were determined by y-counter. With the aid of nonlinear least-square regression
analysis for iv. bolus injection of 1,000 unit UTI including I-UTI, the temporal concentration curves were
best fitted by 2-compartment open model. The distribution phase half-lifc was 0.39+40.02 hours whereas the
elimination half-life was 12.99+1.05 hours in male rats. The volume of distribution and total body clearance
in male rats were 0.28+0.01 kg and 83.16+1.15 ml/kg/h, respectively. We could not find any difference of
pharmacokinetic parameters of UTI between male and female rats. UTI were distributed widely in rat organs.
In both male and female rats, the kidney was the highest distributed organ. Amount of UTI in 24 hour

cumulative urine in male rats was 36.22+8.74% and that in 48 hours was 43.32+ 10.55%.

Excretion via

feces was very scanty, with the 24 hours cumulative amount being only 2.76 20.97%. This data suggest the

main excretion route of UTI is urine.

Keywords[] UTI, pharmacokinetics, tissue distribution, rats, urine, feces.
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Fig. 1. Mean serum % c.p.m against the value at 15 minutes
after intravenous administration of 1,000 unit’kg of *-UTl in 3
male (@) and 5 female (V) rais.
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Table I. Pharmacokinetic parameters of UTI in rats after in-
travenons adminstration of I' of 1,000 unit/kg

Parameters male Female
(n=3) (n=5)
A (unit/ml) 3.01£0.10 2.86+0.21
B (unit/ml) 0.55+0.02 0.62£0.06
a (b 1.77+0.04 2.18+£0.28
B " 0.2310.18 0.06+0.01
AUC (unit-Iyml) 12.03+0.17 12.25+0.60
tioe (h) 0.39+0.02 0.30£0.11
tipp (h) 12.994+1.05 12.654:2.49
Ky () 0.30+0.01 0.2840.05
K, () 1.21+0.07 1.52+0.44
Ko (0) 0.3240.03 0.4330.11
Vi (Vkg) 0.28:0.01 0.29+0.05
Crax (unit/ml) 3.56+0.14 3.474+0.48
Clg (ml/kg/h) 83.16+1.15 81.77--4.05
AUMC (unit-h*ml) 194.57--17.52 200.74--45.47
MRT (h) 16.17£1.26 16.29+3.15

Abbreviation of Pharmacokinetic Parameters;

A (Extrapolated zero-time serum concentration of the o phase)
B (Extrapolated zero-time serum concentration of the 3 phase)
o (Slope of the distribution phase of serum drug concentration)
B (Slope of the distribution phase of serum drug concentration)
AUC (Area Under the Curve)

1,2 (Half-life of the o phase of drug disposition)

1,5 (Half-life of the  phase of drug disposition)

Vd (Apparent volume of distribution)

Vss (Volume of distribution at steady state)

Cmax (Maximal serum concentration)

MRT (Mean residence time)

AUMC (Area under the first moment curve)

Clg (Total body clearance)
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Table XL Tissue distribution of UTI in rats after intravenous injection of I'>-UTT

Tissue Male (n=15) Female (n=15)
1
1 hr 6 hr 12 hr 24 hr 48 hr 1 hr 6 hr 12 hr 24 hr 48 hr

Lung 0.98+0.20 035+0.07 014+0.01 0.07+£0.01 0.02+0.01 047+0.07 034--0.09 027005 0.03+0.00 0.02+0.00
Bone marrow  0.48+026 0.18:-0.05 0.07+0.00 0.05£0.01 0.07+£0.01 032£0.05 021+0.05 0171006 0.02+000 0.01£0.01
Heart 0.44--0.05 0.18£0.02 0.09£0.00 003001 0.01£0.00 020+0.04 0.15£0.04 0.11+£0.02 0.02+0.00 0.01%£0.00
Liver 0.72£0.03 042+0.01 016001 0.07£0.02 0.05+000 065+0.13 0414013 0394003 017+001 0.11+0.02
Spleen 0.62+0.03 039+0.14 0.16+0.04 0.06£0.02 0.02£0.00 0.66+£0.17 035+0.15 028+0.09 0.21:0.04 0.08+0.02
Pancreas 1.83+0.42 0.75£0.16 020007 0.06=0.01 0.09+0.01 0324007 0.19+0.05 0.18+0.03 0.03£0.00 0.01+0.01
Kidney 551+1.51 1.72+013 0921002 0.49+£0.04 0.18+0.01 3.33+044 1.58+0.23 0.85+0.09 0431£0.00 0.20+0.01

Adrenal gland 1.01+0.05 0.53+0.12 0.18+0.07 0.11+0.01
Stomach 1.82£0.15 0.78+0.17 0.36+0.04 0.1320.05
Small intcstine 1.00£0.11 037£0.05 0.14+0.02 0.10+0.06
Large intestine 2.69+1.93 0504018 0.81+0.61 0.08+£0.03

Testis 0.3440.03 0244008 0.11+0.02 0.03+£0.01
QOvary - - - -
Muscle 0.87+028 0.47+0.28 0.141+0.01 0.13+0.00

0.04+0.02 037+007 015003 023£010 0.14+0.11 001+0.01
0.02£0.00 2131044 1.25+025 0.6310.30 0.10£0.01 0.032-0.00
0.02£0.00 046007 0.29:009 0284005 003£000 002+0.01
0.03£0.00 0.31+0.09 0264006 030£0.08 0.02£0.01 0.01£0.00
0.01+0.00 - - - - -

0474011 0331008 026007 0.04+00 0.05+0.01

008+0.01 021-+0.04 0.08+0.01 007+0.01 0012000 0.00+0.00

*Three rats in each group, data are the mean (unit)£ S.E.

Table III. Cumulative excretion of UTI in rat urine and feces
after intravenous admimstration of I'*-UTI
Cumulative excretion (%)

Male (n=3) Female (n=5)

Urine Up to 24 hr 36.22+ 8.74  28.66+ 8.95
Up to 48 hr 42.32410.55 43.25+12.56

Feces Up to 24 hr 276+ 0.97 3.07+ 1.57
Up to 48 hr 3414 0.51 440+ 1.59
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