Kor. J. rood Hygiene 8(4), 195-204(1993)

e g SR g e R LR

MEZ I-—T'1-A1I-'m3‘4 'iL’tE-g o| 28t *"é‘ié;' ’éﬂ.‘ir‘i vl k-
3. Cephaloridine0| £77] AE2AZA| 2t
EX0ISol olxis HE

OiEx - O|&Y - 0|28t - H31Y - RIS
MBTHEm Tojnichet

Development of a Novel Experimental Model for
Nephrotoxicity Assessment Using Membrane Vesicles of
Rabbit Renal Proximal Tubules

III. Effects of Cephaloridine on Uptakes of Some Substances
across Membrane Vesicles of Rabbit Renal Proximal Tubles

Young-Jae Lee, Chang-Eop Lee, Mun-Han Lee, Ha-Jung Sung, Pan-Dong Ryu
College of Veterinary Medicine, Seou! National University

ABSTRACT — Basolateral and brush border membrane (BLM and BBM) vesicles of renal proximal
tubules were prepared from adult male New Zealand White rabbits to evaluate as a potential model
for assessment of nephrotoxicity. PAH uptakes using BLMYV, glucose and leucine uptakes using
BBMYV were measured in the rabbits treated cephaloridine. In addition, urinalysis and histopathologi-
cal studies were performed to investigate the correlationship with membrane vesicle uptakes. The
results were as follows: (1) The activity of Na*, K*-ATPase was enriched 12.3-fold in basolateral
membrane vesicles (BLMYV) and the specific activity of alkaline phosphatase in purified brush border
membrane vesicles (BBMV) was enriched 10.1-fold compared with each of microsomal homogenate.
(2) In the uptake experiments, cephaloridine decreased initial and probenecid-sensitive PAH uptakes
in BLMV. (3) Cephaloridine tested decreased initial and phlorizin-sensitive glucose uptakes in
BBMYV. (4) Cephaloridine tested decreased initial and Na*-dependent leucine uptakes in BBMYV.
(5) Cephaloridine tested significantly increased the urinary excretion of glucose and activity of y-
GTP. (6) Cephaloridine tested caused moderate necrotic changes in renal tubular cells and formation
of urinary cast in the lumina of Henle’s loop and collecting tubules besides the swelling of renal
tubules,

Keywords ] Cephaloridine nephrotoxicity, basolateral membrane, brush border membrane, PAH,
glucose, leucine
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Fig. 1. The time course of PAH uptake in renal cor-
tical BLMV of control and cephaloridine-
treated rabbits. Membranes were preincuba-
ted for 30 min. at 37°C in vesicle buffer con-
taining 100 mM NaCl, 20 mM HEPES (pH
7.4) and 1 mM a-ketoglutarate, then vesicular
uptake of PAH was assayed at 25°C in the
medium containing 100 mM NaCl, 100 mM
mannitol, 20 mM HEPES (pH 7.4), 40 uM
PAH, 3.6 pCi *H-PAH/m/ of medium and ei-
ther with (-@-) or without (-O-) 2 mM probe-
necid.
**: p<0.01.
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Fig. 2. The time course of glucose uptake in renal
cortical BBMV of control and cephaloridine-
treated rabbits. Membranes were preincuba-
ted for 30 min. at 37°C in vesicle buffer con-
taining 100 mM NaCl and 20 mM HEPES
(pH 7.4). Intravesicular content of glucose
was assayed at 25°C in the medium contai-
ning 100 mM NaCl, 100 mM mannitol, 20
mM HEPES (pH 7.4), 100 uM glucose, 3.6
uCi *H-glucose/m! of medium and either with
(-@-) or without (-O-) 1 mM phlorizin.

*: p<0.05.
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Fig. 3. The time course of Na®-dependent (-O-) and
Na*-independent ((-@-) leucine uptake in re-
nal cortica]l BBMV of control and cephalori-
dine-treated rabbits. Membranes were prein-
cubated for 30 min. at 37°C in vesicle buffer
containing 100 mM NaCl and 20 mM HE-
PES (pH 7.4). Intravesicular content of leu-
cine was then assayed at 25°C in the medium
containing 100 mM NaCl (or KCl in the case
of Na*-independent uptake), 100 mM manni-
tol, 20 mM HEPES (pH 7.4), 20 mM HE-
PES (pH 7.4), 20 uM leucine, 3.2 uCi *H-leu-
cine/m/ of medium.
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Fig. 4. Effects of cephaloridine on the probenecid-se-
nsitive PAH (A), phlorizin-sensitive glucose
(B) and Na'-dependent lecine (C) uptakes.
Values are based on the data shown in Fig.
1, 2, 3.
O: control. B: cephaloridine.
*: p<0.05.
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Fig. 5. Influence of cephaloridine on clinical chemis-
try parameters. UN; urinary urea nitrogen,
CT; urinary creatinine, y-GTP; gamma-gluta-
myl transpeptidase, LAP; leucine amlinopep-
tidase, TP; urinary total proteins, Glu; urinary
glucose. Urine was collected during 24 hr af-
ter treatment of cephaloridine (100 mg/kg
body wt/day, s.c.) for 7 days. Values are exp-
ressed as percentage of control.
*: p<0.05.
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Fig. 6. Cellular swelling and necrotic changes in the
proximal and distal convoluted tubules follo-
wing 7 days of cephaloridine treatment (100
mg/kg body wt/day, s.c.). H & E staining.
X 200.

Fig. 7. Formation of urine cast in the lumina of He-
nle’s loop and collecting tubules following 7
days of cephaloridine treatment (100 mg/kg
body wt/day, s.c). H & E staining. X 400.
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