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NOTES

Comparative Nephrotoxicities of High-Dose Netilmicin and
Tobramycin in Rats
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WILLIAM M. BENNETT

Division of Nephrology, University of Oregon Health Sciences Center, Portland, Oregon 97201

The nephrotoxic potentials of netilmicin and tobramycin given in doses of 180
mg/kg per day for up to 14 days were compared in Fischer rats. At this dosage,
tobramycin produced mortality and significant changes in renal structure and
function; netilmicin evoked minimal nephrotoxicity.

Recent studies have shown that tobramycin
and netilmicin are less nephrotoxic than genta-
micin in various animal models (2, 3, 6, 7). As
shown in an earlier study (8), daily doses of 120
mg of netilmicin or tobramycin per kg produce
mijnimal nephrotoxicity in Fischer 344 rats. The
current report compares the nephrotoxicities of
these two drugs at daily doses of 180 mg/kg.
Male Fischer 344 rats weighing 220 to 250 g

were housed in metabolic cages, fed a standard
rat chow, and allowed free access to water. To-
bramycin or netilmicin in a dose of 180 mg/kg
per day was administered subcutaneously in two
equal doses. Littermate controls received an
equal volume of normal saline in two divided
doses. The rats were weighed at 3-day intervals
during the treatment periods, and appropriate
adjustments in drug doses were made.
Animals were sacrificed in groups of six (four

treated and two control) after 3, 7, 10, and 14
days of treatment. A total of 48 rats was ultilized
during the study. Of these 16 received tobra-
mycin, 16 received netilmicin, and 16 received
normal saline only. At 12 h after the last injec-
tion, blood was collected for measurements of
urea nitrogen (Technicon autoanalyzer), creati-
nine (modified Jaffe reaction), and electrolytes
(flame photometry). One kidney was fixed in
situ via cardiac perfusion for examination by
light microscopy and measurement of aminogly-
coside concentration by methods previously de-
scribed (5). The remaining kidney was removed,
weighed, and placed in ice-cold 0.9% saline for
slice transport studies. Renal cortical slices were
prepared freehand and processed by methods
modified from Hook and Munro (4). The results
were expressed as a slice/medium ratio (S/M),
where S equals either the milligrams of para-
aminohippurate (PAH) per gram of wet tissue
or the counts per minutes of n- [14C] methylni-

cotinamide ([W4C]NMN) activity per gram ofwet
tissue, and M equals the PAH or ["4C]NMN
concentration per milliliter of medium. Renal
tissue aminoglycoside concentrations were de-
termined by radioimmunoassay and expressed
as micrograms per gram of wet weight (8). Sta-
tistical evaluation was accomplished with Stu-
dent's t test, with P < 0.05 chosen as the mini-
mum level for statistical significance.
There was no mortality among netilmicin-

treated animals. In contrast, only one of four
tobramycin-treated rats survived the 10-day-
treatment interval, and this survivor had a se-
rum creatinine level of 5.3 mg/dl. The three
animals that failed to survive died on day 8 and
9 of drug administration. In this 14-day-treat-
ment study, one of four recipients of tobramycin
died on day 11. Rats that failed to complete
tobramycin treatment exhibited moderate nasal
bleeding and staggering gait before death. There
were no observed seizures or overt evidence of
neuromuscular paralysis. Rats receiving tobra-
mycin and surviving for 10 and 14 days were
lethargic but mobile. There were essentially no
physical manifestations of drug toxicity among
the netilmicin-treated animals.
Renal function data are summarized in Fig. 1.

By day 3, there were significant differences in
the levels of serum creatinine in the two treat-
ment groups (P < 0.001). By 14 days, animals
that survived tobramycin treatment had a mean
serum creatinine level of 3.2 mg/dl compared
with a mean of 0.67 mg/dl in the netilmicin-
treated group (P < 0.01). Urea nitrogen levels
followed the same pattern.
The changes in slice accumulation of PAH

and NMN after 90 min of incubation are also
shown in Fig. 1. Significant differences between
netilmicin- and tobramycin-treated animals
were present at all treatment intervals. Com-
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The changes in organic ion (PAH and NMN)
transport seen in response to these drugs con-
form to the pattern that we have previously

- / + described for aminoglycoside antibiotics (1).
Those drugs which are destined to produce overt
renal failure induce an initial stimulation of the

NMN slice uptake of PAH, whereas those that do not
produce significant nephrotoxicity fail to en-
hance PAH transport. The mechanism of this
stimulation of PAH transport remains to be
determined. Both drugs impaired organic base
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