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Table 1. Schedule of study, and summary of hody weight and mortality
in rats treated with NTL or DKB*
Dose Mortality
No. of rats
PR (mg/kg per day) e (day)
7 12
14 12
i 0
Control saline 21 12
recovery (28) 12
7 12
14 12
0
£ 21 12
recovery (28) 12
7 5
14 5
0
R 2 21 5
recovery (28) 5
7 5
14 5
(21
120 21 5 1/5 )
recovery (28) 5
7 12
14 12
o 21 12 e
recovery (28) 12
7 5
14 5
DKB
90 2 s 1/5 (11)
recovery (28) 5
7 5 4/5 (9)
120 14 5 1/5 (10)
21 5 1/5 (21)
recovery (28) 5

a : data expressed as mean+S.D.

NTL-120-7

Fig.1. Gross findings of kidney in male rats

(NTL 120 mg/kg, 7 days)

Fig. 2.

DKB-90-7

Gross findings of kidney in male rats
(DKB 90 mg/kg, 7 days)
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Fig.3. Gross findings of kidney in male rats
(DKB 120 mg/kg, 7 days)

BRI X W ROFKIEI L, B L cEED
HRABRELTR, BEERIE L1,

FBE 10% wr~) vBERCTCEEE, WiEi
2 TAZ7 4 YOREERL, ~~bFo) v .ok
v ERE L TERBEIR (X400) KRB LTI -7,

II. £ B8 R #®&

1. BoRBROTR

7 B 5wk Tk, NTL $o 120 mg/kg 58
& DKB 3o 90, 120 mg/kg #58 THDORBENBEE

Thico OB, DKB o 120 mg/kg #45-8 CR
Ll Z bRt ¥, DKB MoREsfcit, BE
] basie Mk d Meg&hic (Figs.1~8), NTL
T 30,90 mg/kg 4k, DKB o 30 mg/kg #k4-4ik
TULICALE S JRTE & DRI A ST » T

14~21 AL s\ T, NTL B0 90, 120 mg/
kg ¥ 4flk, DKB P4 #bfiics LB kim oMt
PEEE S, %% DKB B0 90, 120 mg/kg #r4-fik
TIHORBEICMITA S Shicnt, B oHREbs
i@ bhtc, 21 Hlo DKB120mg/kg #4545 T
X, BoBe, MAlIOHEmMOMEL LD
Pz S hic, NTL B0 30 mg/kg #4-5ik TIaRALE
SHBRE L DETA BRI » T,

B 3\ Tk, NTL o 58 THORA,
ML DBEN L ST, DKB #o 30, 90 mg/kg £
LB TIXHR bR - o

2. BEE

WHE L DERER X VBEREOMMAR LR, A
AR, EHIMOAREIL RS bhish -7 (Table
2)o

3. MAPYREE & AR IR

NTL s\, WihofRbSiEcw LT AR
R B Uil E O IME A b h ¥, #5E0m

Table 2. Absolute kidney (left) weight of rats treated with
consecutive intramuscular injections of NTL or DKB

Dose Kidney wt.*

Drug (riglkig e day) Days No. of rats (2)

7 — e

. 14 —_ —
Sl sline 21 4 0.973+0.138
recovery (28) 4 1.063+0.139
7 3 1.076+0.080
14 5 1.348+0.056
i 21 5 1.402+0.192
recovery (28) 5 1.512+0.153

NTL
7 3 1.161+0.107
14 5 1.421+0.081
i 21 5 1.372+0.146
recovery (28) 4 1.497+0.332
7 3 1.205+0.040
14 5 1.419+0.082
%0 21 5 1.422+0.169
recovery (28) 4 1.267£0.202
DKB

7 3 1.1981+0.069
14 5 1.4504+0.199
120 21 4 1.810£0.625

recovery (28) - -

a . data expressed as mean+S.D,
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Table 3. Serum and renal concentration of NTL or DKB in rats treated with
consecutive intramuscular injections for 21 days*
Dru Dose Days Serum Kidney
& (mg/kg per day) (ug/m) (ug/kidney)
7 0.20£0.04 1.20£0.18
ND 1.3240.18
14 ND 1.26+0.06
Controlb i 0.05+0.09 1.3840.21
ontro saline 21 0.19£0.04 1.53£0.09
0.024£0.05 1.9840.45
recovery (28) 0.204:0.03 1.78+0.51
ND 1.15+0.05
7 0.21£0.04 444+ 98
30 14 0.24+0.05 618+125
21 0.2340.03 451 £166
recovery (28) 0.244+0.03 2414128
7 0.44+0.14 969+129
14 0.31+£0.07 1,065+225
4 ,
NTL % 21 0.39+0.06 1,227 +367
recovery (28) 0.25+0.03 651+ 66
7 0.434£0.03 1,038+ 66
120 14 0.3310.02 1,080+192
21 0.434£0.02 927+321
recovery (28) 0.26+0.02 435+£109
7 0.13£0.12 376+ 8
30 14 0.16+0.14 431+ 93
21 0.16+0.14 244+ 62
recovery (28) 0.07+0.10 172+ 97
7 1.37+1.17 798+103
DKB! 90 14 0.71+0.24 522+ 62
21 0.56+0.26 660+138
recovery (28) 0.1410.17 4444114
7 45.01168.6 3%+ 85
120 14 1.461+0.68 717£108
21 1.07£0.76 924+132
recovery (28) - —

‘n=4
‘n=5

a0 oo

: data expressed as mean+S.D.
: upper and lower data were measured with NTL and DKB kits, respectively.

ND : not detectable

Wik B Bied Bediehot, —F DKB itk T
i3, BEHMC AL T EEY RLi, &<k, 120
mg/kg ¥EBEDO THRRRE W T BE/c BiExX ALK
(Table 3),

NTL B onAh»t DKB Bic HRTHL L EEBA
~DEFEEAYR Lico <1, 90, 120mg/kg HE5&E
CRWCTEFOEEIRDEE TH T, —77 DKB ik
AEHMC LA LT BRABAREL X THH00,

NTL B CRET TR LbhishoT, ¥
72, DKB #®D 120 mg/kg ¥ 5-Bics\~Tix, 7HAT
RUBHEE TH-> e b b T, FoRoFHABKAR
EXrefE ARl U TRIEQHEYRL, 30mgks #
SBOBE LIZIER—DETH- 17 (Table 3),

4. HEBEIRE

NTL, DKB #5807 HE, 14 BBkt »BE8
R DR % Table 4 iR L7z, NTL, DKB &#HD
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Table 4-1. Histopathological finding of kidney in rats treated intermuscularly with NTL or DKB for 7 days

Dose NTL DKB

(mg/kg) 30 90 120 30 90 120
Tubular epithelium swelling + + + + + +
Lymphocytic infiltration in interstitium + + + + + +
Eosinophilic granular degeneration of tubular epithelium + + + + + +
Hyalin droplets degeneration of tubular epithelium - + + - + +
Necrosis - - - - + 1
Regeneration of renal tubule - - + - - -
Dilatation of renal tubule - - + + + 1
Thickening of tubular basement membrane - + - + + +
Dilatation of Bowman's capsule - - - + + +
Thickening of Bowman'’s capsule - - + + + +
Calcification of tubular epithelium - - - + + +
Fibrosis - - — - - -
Hypertrophy of tubular epithelium — - - - - 4
Vacuolation - - - + + 1

— ! No change, + : Slight, + ! Mild,

4 : Moderate

Table 4-2. Histopathological finding of kidney in rats treated intermuscularly with NTL or DKB for 14 days

Dose NTL DKB

(mg/kg) 30 90 120 30 90 120
Tubular epithelium swelling + + + + + +
Lymphocytic infiltration in interstitium + 1 1+ 1 + +
Eosinophilic granular degeneration of tubular epithelium + + + + +# +
Hyalin droplets degeneration of tubular epithelium + + + + + +
Necrosis * + + + H# H#
Regeneration of renal tubule ko + + + + H#
Dilatation of renal tubule * + + + + +
Thickening of tubular basement membrane - * + + +* 1
Dilatation of Bowman’s capsule + + + + + +
Thickening of Bowman's capsule - + + + + 1+
Calcification of tubular epithelium - + + + + +
Fibrosis - * + + + +
Hypertrophy of tubular epithelium + + + + H H#
Vacuolation + + + + H# H

—  No change, + @ Slight, + ! Mild,

30mg/kg 7 AR E Licd 0T, TOBMAMBGEI
BLALREFRBRAD I >T, L L, DKB ® 30
mglkg % 14 ARIH 5L 21 BREEHKE S LIt DT
i, AR LR oA, EAH D\ LB
MNERCHREINL, i, FEEBEMRENE HER
KA/ EAHRHBEEEL Lo AL ARBEIR, AN

+# : Moderate, H# : Marked

RAGHECRT AW FHRAG L EBEOBERR YRS
#- (Figs.4~6)g —#, NTL #o 30 mg/kg #E5EBT
3, B5BAMs 14 BH# A RMAE L Mia o2lalt,
BAHBHVCIBTFEEELN RO, BEESEED
DKB Bzl bRTHLMARFOBRERZFHF LD TH-
t- (Fig. 7)o
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Fig. 4.

Histopathological findings of kidney in
male rats (DKB 30 mg/kg, 14 days)

3 TR ,,A S =
Fig. 5. Histopathological findings of kidney in
male rats (DKB 30 mg/kg, 14 days)

Fig. 6. Histopathological findings of kidney in
male rats (DKB 30 mg/kg, 21 days)

DKB » 90mg/kg % 11 BRE#HESL Licdh DT B
8, BBEMHGHLN, ELRMEE LMD —TIcEEE
LRI hic (Fig.8), —7%, NTL #D 90 mg/kg #
SETE, BEHK 14 ARCRAET EEMBEOEK,
MHE MR ELRED s (Fig.9), 21 AHIE\T

Fig.7. Histopathological findings of kidney in
male rats (NTL 30 mg/kg, 14 days)

Fig. 8. Histopathological findings of kidney in
male rats (DKB 90 mg/kg, 11 days (death))

i ¢
PHEINT s , ;
«ﬁh ‘ o %

Fig. 9. Histopathological findings of kidney in
male rats (NTL 90 mg/kg, 14 days)

I ALIRAE LA DEIELERD bRtk -,
DKB #¥m 120 mg/kg 58 T3, R 5BAMA7 HEC
ERLRAE LMoz, RATHERO K-~ %
DR, RAEEEMREORECROCERE 65K
MEEEE S XU -~ vEEEEO REA LM Bb
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Fig. 10. Histopathological findings of kidney in
male rats (DKB 120 mg/kg, 7 days)

Fig. 11. Histopathological findings of kidney in
male rats (DKB 120 mg/kg, 21 days)

Histopathological findings of kidney in
male rats (NTL 120 mg/kg, 21 days)

Fig. 12.

h (Fig.10), 14 B ILEALRME LRl DB,
21 BH T IR, BEO RELNEHLER-T
(Fig.11), NTL o 120 mg/kg 58 T3, H5ELA
21 HEBCEMRAE LRI D B o858, MEBEOR
#ErZED e (Fig. 12),

1. # -3

—i 7 § 2 ERERAAEYE I X AR EMERROM
iR & LTk, RMDE BRI ML, TR
[ RO RS D 53, LR D EES AR EF LR
o /NE&IL, 5 iz DKB 50 mg/kg Ll EO# L%
1775 » T BB T AL IR MR L B AR D22 RaZE v, ZHA
bt X ORI i & B EM IR, REMEBCS
AR OBIEY B5E LT\WAHY, SEIH 4R
B L7c DKB fricys T b #e b dik & BB il Lic B
OB 3\ TRBRIIEIL RS I, NTL Bt
WT LR ZE L R b iyt T oOBEL DKB B¥
LY LW TH T,

BEHEEIUET T 5 L7 ¢ 7 EGERIENE OGN
DL BR AR, MFHBECLEATAZ EHEXLD
h5, Zo¥iE, DKB » 90, 120 mg/kg H 5Bt
HEABARY MEFEED H5ERC HE L #in
L, Bkt AR NAG & OBSEERERVCSE
OBEMBENLREI N A BEREIC L ABBEET &
FRETHEBELNLTHS, LarL, NTL o 90, 120
mg/kg ¥EGEEE LicHEwcit, DKB X hhELVWH
HBANOERERLTEDOND b DD, 2,4,6 BLE
S OERCH > THCBEBREBESXETT5E W
5 Bighgie bhic (Table 3), = off/cfMIY, NTL
L A% OBERM ¥~ T Gentamicin (GM) #5 » b iIT
BFEEES LBACS BRIhTW5Y, toBEHALL
T, SBOHER X5 REE LEAEROEIE - Bk
X BREAOBEY & B%E% e UlckhEfifa~D NTL
DHELHES ZIbbDL EXHRBY, Lil,
NTL & b BB Ex sEZOM - &A% EERIERT
Bhb 5 hpix s DKB Bck T, AERENTED
LRIV DI TH S 5 o AREHOBEGA~DE
BEWCE@E DD, TOFBREUEC/L->TILHT
EUBBRERDOD, HBHWE (b LbsEThiE) EH
DREER L AB~NDEEBAELOHBRIC LB D0, Fi
Brdrsrve7 s — LoBfEOEGCHERILONE
ED LI ATHILHEAN DI,

7 3 REARIAENE L, EMRMAELRAkM
BRNEATERT A 067, EFERELLCBEC
REABANOER I L 2 BEEOERENUARE L LR
Bo LML, NTL 0F il b BERE¥RDIC
L5, NTL oBHEoREL DKB X b 58\,
ZDZ ik, CHIU Z95, EYALOBHEN & FEB~
DEBFLALTLHEE LV EBRTWBZ L L —
KT 5, BTERRINCFREANL, * FELREE
ORIF@BERECHEETS L7 2 — ALY, XH
CERAENTIAY V— A, BibDBWLI b v YT
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MR B VbR T W AY, FOMD v S E—L&
DB, ARIFID F oMM RT5 & bLbh
TWBO, Lichio T v 74— LEiffLIcDD
ERAINAE OBETGAE R B EVD & EnEDR
FORT oM E LB LTV 200 d Ll
Vo BBUNE,  TRALALPIMIE & vk MR < IRANF AN
whx % JEHIAk D TR I BT B on b Lhie
W W LA, T8 2 TIUBHA R A 4 o0 B Bt
P LW EE SR s e E L BB,

LUFT &', 54 Mic GM % 14 FNElsese . Lic
Ba, BEERE 7 AN bim Hh, TotkdbLs
BHIRDBE ERBIEL T A, D & EMMLTIK
M B o Bl fFET 5L S h 5 IR r-GTP
b, NTL ofrhitt7 B Bk T—@tkoget o -
RaR LicobBA T 507, SEORPICs T B
Hitc NTL OB R B 1 ie A iim &R Ty
FET AL DMmE D h, NTL OB & S ik &
OREE A E 2 B LTSRN TXESLED
hz,la.ll)o

HE, 7 EEtReEmE o NTL ¥ LU DKB
DEREY S, MRS LB a s 5Bk L HA
BHEFECOWTHRA LR, DKB X hi NTL
DHIFERBA A5 R Licic b H5 TRIC RIE i
#x DKB X h 55\ & xFDI,

E =

FEBRO—ME@HHTA ., FEE HaXKES
DB 2R L, AAEEHET Rico Tl EUR
AV, BEM EmR RERCEARCLET,

XX ik
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RENAL TISSUE ACCUMULATION OF NETILMICIN AND
DIBEKACIN IN RATS AND HISTOPATHOLOGICAL
EXAMINATION OF THEIR NEPHROTOXICITY

Riucur Tawa and Suinco Hirose

Department of Analytical Chemistry 1, Kyoto Pharmaceutical University,
Nakauchi-cho 5, Misasagi, Yamashina-ku, Kyoto 607, Japan

We studied the intrarenal retention of the aminoglycoside antibiotics, netilmicin (NTL) and
dibekacin (DKB) and their nephrotoxicity under consecutive daily administrations to rats.

Both drugs were given intramuscularly to male Sprague-Dawley rats weighing approximately 200 g
in doses of 30, 90 or 120 mg/kg for 21days. The following results were obtained.

(1) There were no dose-related changes in serum concentration for the groups treated with NTL,
but a significant increase in renal tissue was noted. For groups treated with DKB, there was a dose-
related increase in serum concentration, but accumulation in renal tissue was less than during
treatment with NTL.

(2) In a histopathological study of the epithelial cells of the proximal convoluted tubuli in rats
receiving NTL or DKB, we observed dilation, regeneration, pyknosis, karyorrhexis and swelling of
the renal tubules and renal casts. The degree of these changes in the proximal tubules was dose-
related for both drugs, but was more remarkable with DKB at 90 and 120 mg/kg.

Consequently, NTL exhibited milder nephrotoxicity than DKB, although NTL tends to accumulate
in renal tissue.



