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ANTIBIOTIC CONCENTRATION IN KIDNEY CELL FRACTIONS

Kimio Fujra
From the Department of Urology, National Medical Center Hospital

A two-compartment model of kidney cells is designed. The first compartment is the cytoplasm,

the other is « large organelle fraction consisting of lysosomes and mitochondria. Drugs easily

accumulated in the second compartment are considered to be harmful to the kidney. Although small

molecular antibiotics move across membranes, they reach a certain equilibrium within 30 minutes.

Therefore reproducible values of antibiotic concentrations in both fractions can be obtained. The two-

compartment model provides a new approach to pharmacokinetic study at a subcellular level.
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Table 1. Method to make kidney fractions

[idney]
Irrigated from aorta, and harvested
1:4 with 0.3M sucrose-lmM EDTA(pH 7.0)
Homogenated with teflon homogenizer

lSSOg, Smin
sup. undestroyed cells
|9,000g, 3min nucleus
dissolve

9,000g, 3min

supernatant
fraction ‘

cytoplasm
microsomes

sediment fraction

lysosomes
mitochondria
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Fig. I. Our system is, in short, a two-
compartment model of a cell
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Fig. 2. We do not add the washing fraction
to the supernatant fraction

75 19844

EDBRIECHEOERBEET|I &, —HOBEI AR
BIMGOMELYEKRL, FENR=7 - I5HER
BMOThRZ ORI KESEEBTH Liics. 1H
BOBRECEBSEOERLS| &, 2EEDERIETH
BABEOERYFI = LIt X - T, tkiksE% buffer
zone KFIHT+2Z & CFERNR=F —DEEL /X
{LEDThb.

LA LERD B ABEWRREE LT, RECBN
5 X5, ARIIILESECETXEEYHBER

WS BEICRTT 2B %0 5 5.
B F H

Fig. 3 0 085 51X UE 5 #iffy, WWESEYH
EWEER S UREREERML, SER~NDE DR
FHIHLDTH5. HAEWER 37°C Tk TH20
i, 0°C TRRORENTHESECE D Eh, VT

pg/ml

30 1

20

incorporation

§———e0

washout

] °© %o
0 , : : .
0 15 30 45 60

incubation time (min)

Fig. 3. Equilibrium of antibiotics between buffer
and sediment fraction.
Incorporation : Sediment fraction was
mixed with buffer containing cephalori-
dine. Cephaloridine gradually moved
into the fraction. At a warm tempera-
ture the drug quickly reached an equili-
brium level.
Washout : A sediment fraction with a
high cephaloridine concentration was
mixed with the buffer. Most of the drug
moved to the buffer and reached a new
equilibrium,
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Table 2. What occurrs during the procedure

Volume ratio at centrifuge is about 10:1

=

If the drug is evenly distributed,
1}0
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Fig. 4. The relationship between the in vitro

ratio to in vivo ratio.
With the beginning of homogenization
drugs move to the large volume of
buffer ; i.e. supernatant. In the next
washing procedure other additional drugs
move to the washing buffer solution.
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Fig. 5. An agar-plate used for bioassay.
Above : Conventional method using
phosphate buffer
Below : Our method. The margin of
inhibition zone is clearer than that of
the conventional method.
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Fig. 6. Linearity of standard curves
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