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THE RENAL IMPAIRMENT AND RECOVERY CAUSED BY THE
ADMINISTRATION OF LOW MOLECULAR WEIGHT DEXTRAN
AND KANAMYCIN IN WATER-DEPRIVED RATS
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Various risk factors for the development of acute renal failure (ARF) have been pointed
out clinically., Hypotension, excessive aminoglycoside exposure, and dehydration were
identified as highly significant acute insults. Adenine nucleotide level in the renal tissue and
morphological changes were investigated to clarify the recovery of renal tissue after gradual
impairment caused by the administration of low molecular weight dextran (LMWD) and
Kanamycin (KM) in water-deprived rats.

Male SD rats, deprived of water for 2 days, received various dosages of LMWD (10, 15,
20, 30 ml/kg, i.p.) and KM (300 mg/kg, s.c.) concomitantly. The rats were killed on the 5th
day and the level of adenine nucleotide in the renal tissue was determined by high pressure
liquid chromatography (HPLG). The kidney was examined by electron microscopy. For
comparison, LMWD and KM were administered to a second group of rats in tap water ad
libitum, using the same dosages.

The group dehydrated rats was more liable to have ARF. Electron microscopy disclosed
changes in the kidney, indicating a disorder of the lysosome of the epithelial cells, not the
mitochondria, of the proximal tubules. In this group, a decrease in Energy Charge value
(EC={ATP+1/2ADP}/{ATP+ADP+AMP}) occurred later than both functional and morpholo-
gical impairments,

Both the EC values and the microscopic examination of the rats with the LMWD.KM-
induced ARF showed that water deprivation greatly increased the potential for ARF. The
degree of renal impairment depended on the dosage of LMWD. Both excessive aminoglycoside
exposure and water deprivation were significant risk factors.
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B3l 4« O ERRTF /BT ARF 2355
5Xb, ThoolEEoRTFHEMCIERELT ARF
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BHRSAH (I3 EREE»CEHBEKEL,
BiAKEE (I seafefioks Ui, miEs LSRR
148 Refiitic KM 300 mg/kg body weight # KT
HL, A LMWD % Table 1 © X 5 2 fGIER#
Ll ok, HAKKEO BRI+ AMBHE
- BERHK (1-a8), BUKFoOWRBIT 4+ BHEE
Lok (I-28) & Li.

Table 1. FEER#t

I : BHSOKE

I-a:@&%s5

1-b : KM(300mg/kg) + LMWD({10ml/ke)
I-c: " + s (15 » }
I-d: " + (20 # )
I-e: " + o (30 # )
11 © BikBE

II-a : E%5

II-b : KM(300mg/kg) + LMWD (10mé/ke)
II-c : " + 7 (15 # )
n-4: " + (20 » )
II-e : " + o (30 » )

723, LMWD 110% LMWD (F%5-F 40, 000)
%* 10g % 5% glucose M I ol Rheo-
macrodex % {FH L.

BFET v HITERBIMAGRHIBRIZ R v ALY 2 —
NpEB (30~40 mg/kg i.p.) THEL, BREBROIE
Sy EEE L, B in situ ORBCREBERCS
H U ESHT 2 b T B B L, BEK
@ adenine nucleotide 5% ET 4 SR L 7.
7¢3s adenine nucleotide MIEHEIIITCHE LTW\5
DTERTHY. ¥, BHRFEHRMOLDIERHD

2% 19884

D Z y b TESBREELITVVEBEEA L Lic.

BEREAE, hVLIREEGERE 5 b caco-
dylate buffered 3% glutaraldehyde (pH 7.4) 1T
SHEREEPRT, BrElLe. CoREER
L BHEC/MIAEER L, pH 7.4 BHERSE |
Bt A § v AEEE, =& —ABKET,
=R VEligEE, BBy S =—A « KBLgo “ER
ErfTote. BER=~ vHlsQEEFsY | pm FK
L b A 2y e 7 —RErTOXBRRHE T
fo. COBBOFTIROSM 1L Y I v/ LE
BRI L.

mEBREnE L, SRRy - (FRER
MKI0D) T 24§k IR & L7c. BUN i urease-
indophenol ¥, Na (i, R) XL 4EE, Cr
(s, BR) 1% Jaffe 35, Osm (f1#f, K) 1% Advanced
Digimatic (R) Osmometer Model 3D II &%
Eitg AVCHIE L.

R OBRINEEL LT FENa (fractional excre~
tion of Na), GFR (gromerular filtration rate)
& LTHIEBHE creatinine clearance #{Ef L.

FTRTCOERL, mean+SD TRL, BEERTE
1% Student’s t-test F{FH L.

& 2

1. s SORESERE (Fig. 1, 2)

I & serum BUN, Cr, Pi (inorganic pho-
sphate) (2 LMWD o 580#EL L dic, I-c
Hege -2 BR IO I BCHRTAERZ LR L
fz (Fig. 1). I#H® serum K & LMWD o#:s
B20 ml/kg Ll ¢ EH L, FENa iz LMWD o
S8 DBmljkg kLY, CCr 4 LMWD o5
BO mi/kg LECEECETFL, I-c, I-d,
I-e BT HBERESCE > T\ (Fig. 1, 2).
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2. BAEFRB (Fig. 3~1D)
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Fig. 1. The changes in the BUN, Cr, Pi and K in each group. The results are shown
as mean=+S.D. for 6 rats ((J=I group, l=II group. * p<0.05, ** p<0.0I:

compared with the II-a group).

4o mitochontria DERARD bRt (Fig. 11).
3. B##o adenine nucleotide & EC (Fig. 12,
13)
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Fig. 2. The changes in the CCr and FENa in each group. The results are shown as

mean+S.D. for 6 rats ((J=1 group, W=II group.

compared with the II-a group).
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Fig. 12. The changes in the adenine nucleotide level of the kidney in each group. The
results are shown as mean=+S.D. for 6 rats ((J=I group, @=1II group. * p<0.05,
** p<0.01: compared with the II-a group).
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Fig. 13. The changes in the total adenine nucleotides and energy charges of the kidney

in each group.

The results are shown as mean=8.D. for 6 rats ((J=I group,

EW=II group. * p<0.05, *¥ p<0.0l: compared with the II-a group).
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