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Table 1 Serum BUN of male rats treated intramuscularly with KW-1070, AMK or GM for 21 days

(mg/dl)
Dose Drug tmg/kg) Treatment (days) Recovery (days)
73 143 21b 28>
Control 20.4%+0.9 20.3%0.8 21.2+0.4 18.2+1.0
KW-1070 80 19.7+1.5 21.3+2.1 22.8%1.6 18.1+0.8
Low AMK 80 19.5+0.7 18.6+0.7 20.0+0.3 17.1%£0.7
GM 24 18.8+0.6 20.7%+1.2 20.910.6 18.34+0.8
KW-1070 160 22.1%0.8 21.9%1.0 19.6+0.9 20.0%£1.0
Medium AMK 160 21.5%1.1 27.9%3.6° 24.9%0.8* 21.7+0.5°*
GM 48 _20.7+1.0 32.1+4.9° 19.8+1.0 19.8+0.9
KW-1070 320 20.2+1.0 20.7%+1.4 18.6+0.8 17.3+0.7
High AMK 320 19.3+1.0 146.0+29. 3* 35.4%£2.9* 26. 2i2: 4*
GM 96 25.7+2.5 125.9+27.8* 31.4%1.6* 21.41+0.8
a:n=5

b:n=10 (AMK High dose : n=8, GM High dose : n=5)
*P<0.05, ** P<0.01
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Table 2 Serum creatinine of male rats treated intramuscularly with KW-1070, AMK or GM for 21 days

] (mg/dl)
Treatment (days) Recovery (days)
Dose Drug (mg/kg) {—— - e
74 14# 21b 280
Control 0.49+0.01 0.54£0.04 0.56+0.03 0.70+0. 03
KW-1070 80 0.54+£0. 02 0.6210.05 0.60+0.02 0.67+0.01
Low AMK 80 0.5710.03 0.54+0.02 0.61%0.01 0.73+0.02
GM 24 0.524.0. 02 0.70+0. 06 0.71£0. 02*** 0.75%0.02
KW-1070 160 0.56 £0. 02 0.60+0. 02 0.63+0.01 0.66%0. 02
Medium AMK 160 0.59+0.01 1.54 0. 05*** 0.80+0.03°* 0.73£0.04
GM 48 0.54+0. 04 0.88+0.07°° 0.72+0.02* 0.79£0.03
KW-1070 320 0.5710.01 0.6110.06 0.66 £ 0. 02 0.6510.03
High AMK 320 0.61+0.03 3.4110.57°* 0.8510.05%° | 0.82+0.03
GM 96 0.83+0.08* 1.76+0. 16** 0.72+0.04° 0.80+0.03
a:n=5
b: n=10 (AMK High dose : n=8, GM High dose : n=5)
*P<0.05 ** P<0.01, *** P<0.001
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b:n=10(AMK High dose : n=8, GM High dose : n=5)
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Table 3 Serum concentration of male rats treated intramuscularly
with KW-1070, AMK or GMf{or 21 days
-  (ug/ml)
Treatment (days) Recovery (days)
Dose Drug (mg/kg) - A
72 142 21b : 28"
KW-1070 80 ND ND 0.53£0,16 ND
Low AMK 80 ND ND 0.37+0.21 ND
GM 24 ND ND 0.22+0.06 ND
KW-1070 160 ND ND 0.43+0. 06 ND
Medium AMK 160 ND 0.84+0.29 0.94£0.11 ND
GM 48 ND 0.21+0.05 0.4210.04 ND
N KW-1070 320 0.44 £0.03 1.26+0.63 0.58+0. 15 ND
High AMK 320 0.6210. 04 4.25%5. 03 2.18£1.15 ND
GM 96 0.63+0.08 1.25£0.26 0.84+0.69 ND
;: n=95
b:n=10 (AMK High dose : n=8, GM High dose : n=5)
ND : Not detectable
Table 4 Kidney concentration of male rats treated intramuscularly
with KW-1070, AMK or GM for 21 days
(ug/g)
Treatment (days) Recovery (days)
Dose Drug (mg/kg)
73 142 21b 28b
KW-1070 80 668 +88 908+ 36 84260 16+2
Low AMK 80 861+33 1,059+55 1,128+212 877
GM 24 479+55 597+ 44 799 +67 5215
KW-1070 160 1,151+45 1,668 +74 942148 21+2
Medium AMK 160 1,786 +199 2,411+121 1,976 114 374+81
GM 48 723+ 46 57058 884107 55%6
KW-1070 320 1,678+55 2,274+295 2,258+246 39+4
High AMK 320 2,832+122 2,644 158 2,391+384 1,012£145
GM 96 878+74 645+ 48 1,148+96 199+23
a:n=5
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Table 5 Absolute kidney weight of male rats treated intramuscularly
with KW-1070, AMK or GM for 21 days
- R
Treatment (days) [_{ECOVCYY (days)
Drug a a ﬁ'hﬁz_ﬁ)—ﬁ 28
Dose | (mg/kg) 7 i T
LK RK LK RK LK RK LK ] RK
Control [0.70740.013  0.689+0.009  0.779+0.032  0.737+0.026  0.795%0.014 0.793£0 009 |01887:0.014 0. 860,02
KW-1070 [0.801£0.028  0.77£0.020  0.846+0.022  0.81640.026  0.983:£0.011"" 0968 20.01s™"0.956+0.014* 09680022
80 .
Low AMK 0.771£0.035  0.751£0.030  0.814+0.035  0.84840.040  0.938+0.018* 0.913£0.017*** 1.002%0. 617" 0.993+0. 020
80
GM 0.74640.017  0.735:0.028  0.810£0.026  0.806+0.020  0.846+0.019* 0.826+0.015° |0 89140.022  0.87140.014
24
KW-1070 [0.80540,017° 0.809+0.624** 0.988+0.025" 0.96040.021° 1.13520,013* 1. 101to.ouzs"'jl,ow:o.fe:"' 1. 0110, 015
160
.| AMK  [0.83940.020% 0.81640.025 1,008+0.030" 1.008+0.026* 1.305+0,025%% 1.291+0.026°*1. 118=0.025" 1.017%0 iz
Medium 160 |
GM 0.805+0.026* 0.767+0.033° 1.028+0.040* 1.032£0.019*° 0.994+0.021** 0.973i0.016'";0. 975+0.120° 0.942%0, 014
48 |
KW-1070 [0.885+0, 014 0.881£0,024* 1,040,022 1.055+0.010°* 12310.032°* 1.210£0.022°** 1. 099+0. 723" 10970, 04
320
High |AMK  [0.826:0.083% 0.85:0.024 1.094+0.037 109620.049" 1BIS£0. 17" 176520119 1.125=0.022" 1. 1000, 000
320 ;
GM 0.810+0.033  0.811%0.032°  0.958+0.045* 0.96420.047 1.2840.087** 1.1880.051"" 0.9040.017  0.885+0.030
9 L
a:n=5

b:n=10 (AMK High dose : n=8, GM High dose : n=5)
*P<0.05, ** P<0.01, *** P<0.001
LK : Left kidney, RK : Right kidney

Table 6 Relative kidney weight of male rats treated intramuscularly
with KW-1070, AMK or GM for 21 days

(2/100 g body weight)

Treatment (days) ' Recovery (days)
Drug a a b i b
Dose (mg/kg) 7 14 21 28
LK RK LK RK LK RK LK RK
Control |0.377+0.006  0.367£0.004  0.365£0.007  0.346+0.006  0.351+0.008  0.350+0.005 {0.309+0.000  0.308+0.007
KW-10070 0.42220.004*** 0.410£0.003% 0.405+0.013* 0.391+0.011°  0.439£0.002% 0.432£0.005"*{0.330£0.009° 0.334+0.007*
8 :

Low AMt}Z(O 0.40740.013  0.396+0.008*  0.402+0.006* 0.404£0.010** 0.42040. 007" 0.408:0.005"'10.34310.006“‘ 0. 340:£0. 006"
GM24 0.396+0.007  0.389+0.013° 0.398+0.007°* 0.397+0.006* 0.394+0.007** 0.384t0.w"3"'i0‘321:0.006 0.314:£0.004
KVY61()070 0.422+0.007*** 0.42410.003** 0.469+0.014*** 0, 456+0.009*** (. 516:0.“-»::"‘ 0‘50310.65;"?0. 370+0. 006* 0.359+0.019"

Medium AMK 0.435+0.006°  0.423+0.006*** 0.483+0.009** 0.483+0.013** 0.657+0.022*** 0.650:0‘023'":0, 396+0.006% 0. 392:+0. 006"
‘ 160
GM48 0.412£0.007**  0.412£0.009*** 0.535+0.019" 0.537£0.012"* 0.464%0.C03™** 0.43420.005***|0. 369 0. 005** 0. 3580. 007"
KV&3’-210070 0.486£0.005"* 0.483+0.010°** 0.53620.006** 0.532+0.008** 0.628+0.007*** 0.617=0.006**0. 401+0. 011*** 0. 400+0.008"

High Ahgé(o 0.448£0.011%** 0.459+0.010** 0.69920.020** 0.68420.017** 1.162+0.098* 1 13120.095°|0.399+0.007** 0.391+0.006™
GM96 0.47310.008*** 0.4740.009*** 0.7740.025*** 0.770+0.022*** 0.842=0.076** 0.778=0.057**|0. 363+0.006** 0.354+0.005*"

a:n=5

b: n=10 (AMK High dose : n=8, GM High dose : n=5)
*P<0.05, ** P<0.01, *** P<0.001
LK : Left kidney, RK : Right kidney
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Fig.5 Kidney from a rat of control group.
Normal tubuli. (H.E. x122)

Fig.6 Kidney from a rat treated with 320
mg/kg (High dose) of KW-1070 for 21
days. Swelling and desquamation of
tubular epithelium in some tubuli. (H.
E. x122)

Fig.7 Kidney from a rat at 28th day after
treatment with 320mg/kg of KW-1070
for 21 days. Thickening of basement
membrane in some tubuli and slight
lymphocytic cell infiltration in stroma.

(H.E. x122)

BB R EY, KW-1070 %5 » bic 21 ARE
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CHEMOTHERAPY 1R

Fig.8 Kidney from a rat treated with 320
mg/kg (High dose) of amikacin for 21
days. Marked dilatation of all tubuli.

(1L E. x122)

Fig.9 Kidney from a rat at 28th day after
treatment with 320mg/kg of amikacin
for 21 days. Swollen tubular epithelium
and thickening of basement membrane
in many tubuli. (H.E. x122)

—

Fig.10 Kidney from a rat treated with 96
mg/kg (High dose) of gentamicin for
21days. Marked dilatation of all tubuli.
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Fig. 11

Kidney from a rat at 28th day after
treatment with 96mg/kg of gentamicin
for 21 days. Thickening of basement
membrane in many tubuli and moderate
lymphocytic cell infiltration in stroma.
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STUDY ON RENAL TOXICITY OF KW-1070
I. SINGLE-ADMINISTRATION

Yasusur Uepa
Jikei University School of Medicine
ATusHl Saito, JINGORO SHimapa, MasaHisa OHMORI
Kouya SuiBa, Takenisa Yamaj, Hironosu IHARA
Tosuio Hojo, Masanosu Kaji and Tapasui MiyaHara
The Second Department of Internal Medicine,
Jikei University School of Medicine

Renal toxicity and recovery in rats attributed to KW-1070, a new aminoglycoside, were investigated
functionally and morphologically in comparison with amikacin and gentamicin.

The rats were divided into low dose groups, given 80mg/kg/day of KW-1070 and amikacin, and 24
mg/kg/day of gentamicin; medium dose groups given 160mg/kg/day of KW-1070 and amikacin, and
48mg/kg/day of gentamicin; and high dose groups given 320mg/kg/day of KW-1070 and amikacin,
and 96 mg/kg/day of gentamicin.

The results were as follows:

1) Among general conditions, inhibited body weight increase, decreased body weight, increased
water intake and decreased food intake were observed. However, these changes were the
smallest for KW-1070. No deaths occurred in any of the KW-1070 dose groups, whereas there
were deaths in the amikacin and gentamicin high dose groups.

2) In the renal function test, changes attributed to the administration of each drug were observed.
Urinary volume, urinary proteins, urinary lysozyme and appearance of occult blood increased,
while urinary osmolality decreased. But again, the changes were the smallest for KW-1070.
Although decreased total serum protein and increased BUN and serum creatinine were found
in the amikacin and gentamicin dose groups, none of these changes were detected in the KW-
1070 dose groups.

3) As to drug concentrations in the serum, there were no significant difierences among the
three drugs. In concentrations in the kidney, KW-1070 showed lower concentrations than
amikacin. After drug administration was stopped, KW-1070 disappeared from the kidney faster
than did amikacin and gentamicin.

4) There were dose-related increases in absolute and relative kidney weights in all dose groups,
but these changes were smallest in the KW-1070 dose groups.

5) In histopathological examinations, there were dose-related changes, mainly degeneration and
necrosis, in the renal tubular epithelium in all dose groups. But the degree of disorder was
the mildest in the KW-1070 groups.

As indicated above, the renal toxicity of KW-1070 was clearly milder than that of other amino-

glycoside antibiotics.



