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¥ aminoglycoside R4/ FITH2 KW-1070 (fortimicin, 160 35 X 1¥ 320mg/kg/day) & Fi
R#| furosemide (30mg/kg/day) #fff LzBED T » Ft OBMicH ¥ THEL, ToOEUKY
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RegMBICHBLOMM, REBEDET, BEEOMM RAE LXOBFUHERYELTI2HEE
e DAL, H BV amikacin D2k Hit: BUN, [ creatinine Di#§hn, FEHOHE
T EOBALA IR Shich, #EE R VTL KW-1070 £ SR 3s1F % Z{Lix amikacin #5
BLIVBALMCBEETHY, F-@AELERLHTH -1,
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ERABIERR LIch, BREBECIITLLEAL R, 51,
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B 55+5% DRHEZETHRM cage K ANTHEHE L1,

3. EREER IUVEHRE®R

M EER O EAER L L Tk KW-1070 s X Ut
AMK 0 160mg/kg/day, HAERMN L LT £h¥h
320mg/kg/day %, *7:, BHAERTIZ KW-1070 &
AMK 0 ER RS X U'EARIC FM o 30mg/kg/day
PO LB R, KW-1070 35 X 08 AMK (328 14
Alichlz o THRA, FMIZBEBACENM L, &5
7, 14 BICKERI4BEEES AILERL, U
To#RBREXEE LI,

4. ®HEFEB

(1) —HBE (2) BRERE (3) mRbs
IUBREFBEONE, (4) FHEAMTHRESLY
H#@EA—HERZEY, WEHESIUREHEL TN
TThic¥E L,

II. % % & &

1L —BRE

KW-1070 B30 s XU EAERIIT 1 O
Fdbhieh ok, AMK o EHBECIIKIES
HERIMIDEEA A bR, ¥1, KW-1070 OEs
IURAR AMK OERE: FM AR IZ1HD
b Db h ocn, AMK BmEEL FM fH8
Hiiift s 8~12 HHIZ 10 BIDFETERAR BRI,

hER, KW-1070 ¥k X OB A BN T BE
DHEIMHBE RSN DRTH »7cdt, AMK HlhDE
RENCTHEMAE, SRARNCIBEEORLNEDL
hico ¥, KW-1070 EF &L FM OpiEBECIZ 8
I, BAEE FM AR TR 2 5 R0t
L, AMK EXx X UEREE FM AR TREEORL
BEBLRI, —F, FM B 5B L BE O mi
Hhimshi (Fig.1),

FREROWTIE, KW-1070 B0 ERS X OEHE
BTRBEOHMARLh -0 L, AMK Hiho(g
HERTEE, SRR TCHEEOHMATDd LRI,
¥h, KW-1070 E5 X 0EAEL FM AN CREE
DEMARLhi- DIt L, AMK EFREE FM 08F
B EEOMMALLR, IHIEAEL FM 44
HTRE2HRBOEMLD, HCHE DKL H 2 b h
2o =77, FM B 531013 ZH M A & bhis
(Fig. 2),

BEECOVTE, KW-1070 3 o€ H BRI 810
A, BABBCEA N RO DICKL, AMK B
TRESICEAEN L DCHIBEDLR, = OEA
RRARN CHCEETH o KW-1070 E3s IUoE
Rl FM OB T RS 1133 R OB
xohiens, AMK Offs X 0 EREL FM oftfmn

TIRRBEOMA MM B, FM O X 5 R WA KLY
THoteo ¥hs, FM HOMEEGREIT b IEKE o 4 hnimifi ot
[ o>F B I

2. WMEEMiA (Fig. 3,4, Table1,2)

KW-1070 yiflion{Em &It i, RBBFEOHEL D
EF2, WMRMNTI, RE R4 lysozyme (JR
LZM) Sk e (R REMIN, IR MEIE D b B IS T A &
bhis, AMK pihoERRIECIERE REA, R

Fig.1 Body weight of male rats treated
intramuscularly with KW-1070 or
AMK in combination with FM for
14 days
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Fig.2 Water intake of male rats treated
intramuscularly with KW-1070 or
AMK in combination with FM for
14 days
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Fig.4 Urinary lysozyme of male rats tr-
eated intramuscularly with KW-1070
or AMK in combination with FM for

Fig.3 Urinary protein of male rats treated
intramuscularly with KW-1070 or AMK
in combination with FM for 14 days
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Table 1 Serum BUN of male rats treated intramuscularly with KW-1070
or AMK in combination with FM for 14 days
(mg/d)
Treatment (days) Recovery (days)
Group Dose Drug (mg/kg)
7 14 14
Control 20.24%0.35 18.10+1. 88 18.88+2.26
L KW-1070 160 20.92+0. 32 17.82+1.59 16.48+2.12
oW
AMK 160 17.96+1.32 29.28+6.01°* 24.00+0.94
Alone
High KW-1070 320 17.34£1. 15 20.38+1.15 17.86+0.95
ig
AMK 320 34.36 1. 21*** 102. 36+ 11. 26** 28.08+2. 36
FM 30 18.72£0. 34 19.38+0.59 19.24+1.68
Ky 1070 + FM 23.36+0.95° 27.90+0.93* 25. 742 1.17°
Low
AMK -+ FM 23.70+0. 75** 85. 66:£9. 95°* 29.34+1. 26"
Combination .
KW-1070 + FM 39.10+5. 44° 40.92+6.12° 28.62+1.35°
320 30
High
AMK  +FM 89. 3412, 6% NS NS

* : Significant difference from the control (P <0. 05)
** . Significant difference from the control (P <0.01)
*** . Significant difference from the control (P <0. 001)
NS : No survival

n=5(a:n=4)

LZM st ®, BUN, Mi# creatinine OBEE#M & K
BEEOTEEETS, BAEN CRRE REA

BUN, Ifif§ creatinine 0#EEE#Hn, K LZIM Hift &
OREHN, RBEEOREBTAALRI,

KW-1070 {£F &> FM gHEETIZ, RE FEA

BUN oBE#itm, R+ LIM dptEoSEHn R
BEEOBEETH, KW-1070 HHEL FM §ANT
i, REOBEMN, REA, R LIM s, BN



CHEMOTHERAPY 131

VOL. 29 S-2 o
Table 2 Serum creatinine of male rats treated intramuscularly with
KW-1070 or AMK in combination with FM for 14 days
(mg/dl)
. Treatment (days) Recovery (days)
Group Dose Drug (mg/kg)
14 14
Control 0.448+0. 010 0.522+0. 029 0.47410. 018
L KW-1070 160 0.442+0. 004 0.56010. 055 0.490£0. 011
ow
AMK 160 0.444+0.033 0.820+0.063** 0.500%0.016
Alone -
High KW-1070 320 0. 426 +0. 010 0.51210.017 0.458+0. 016
ig
AMK 320 0.516+0. 029 5.54710. 564°°* 0. 8600, 06***
FM 30 0. 450+0. 011 0. 458+0. 016 0.44840. 008
llég"'mm”“”ao 0.42420. 013 0.45020. 018 0. 46020, 018
o Low
Combination i‘}s’aﬂ( +FM 0. 400£0. 010 7.482+1. 252 0.500+0. 014
Ky W00+FM 0.4530. 037 0. 494+ 0. 006 0. 464+0. 020
High AMK FM
+F) .
3% 30 4.134+1.053 NS NS

*: Significant difference from the control (P <0. 05)
**: Significant difference from the control (P <0. 01)
*** : Significant difference from the control (P <0. 001)

NS : No survival

n=5(a:n=4)
Table 3 Serum concentration of male rats treated intramuscularly with
KW-1070 or AMK in combination with FM for 14 days
(zg/ml)
Treatment (days) Recovery (days)
D k
Group Dose rug (mg/kg) 7 ) "
KW-1070 160 ND ND ND
Low
AMK 160 ND 3.07+0.67 ND
Alone
KW-1070 320 0.47£0.18 0.45%0.03 ND
High .
AMK 320 1.45+0.35 24.15+5.21 ND®
KW-1070+ FM D
160 30 ND ND N
Low AMK FM
+
160 30 ND 21.02+5. 00 ND
Combination W00 M
-1070+
320 30 0.69%0. 05 1.67£0.59 ND
High AMK FM
+
350 20 14.86+5.18 NS NS

ND : Not detectable
NS : No survival

n=5(a:n=4) -

DHEEMN, RBBEEOREETFAALIL, AMK
ERE: FM ogtARCiRRE REA, R LIM 5
& BUN o RBEEOKEET miF
BrotSER 2, AMK GAEL FM AN CRR

BEE, REAOEERY, R+ LIM PRtE0EER
fn, BUN, [m#% creatinine OFZEEHMAR K Gh, X
LMD L IZL K FRLFREOEALCREOHE
BAvxbhic, ¥, #5 14 BEETIC2fETL
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Table 4 Kidney concentration of male rats treated intramuscularly with
KW-1070 or AMK in combination with FM for 14 days
(ug/g)
Treatment (days) Recovery (days)
Group Dose Drug (mg/kg)
7 14 14
. KW-1070 160 1,104+78 1,668+73 122417
ow .
AMK 160 1,681+66 2,094£99 273+28
Alone
o | W00 320 2,208+228 2,383+ 124 153+ 14
11
¢ AMK 320 3,021£179 2,122£61 673£71%
KW-1070+FM 1,310+199 1,642£114 129422
160 30 '
Low .
AMK  +FM, 2,000+116° 2,242+133 39784
Combination proes
1070+ FM . .-
350 o 2,053+128 1,640£113 24729
TEY | AMK +FM
+
ax o 2,507+137 NS NS
* : Significant difference from the Alone group (P <0. 05)
** . Significant difference from the Alone group (P <0.01)
NS : No survival
n=5(a:n=4)
Table 5 Absolute kidney weight of male rats treated intramuscularly with
KW-1070 or AMK in combination with FM for 14 days
®
Treatment (days) Recovery (days)
Drug
Group Dose 7 14 14
(mg/kg)
LK RK LK RK LK RK
Control | 0.672+0.089 0.674%0.019 0.788=0.021 0.7870.015 | 0.893%0.064 0.935:£0.047
KW-A070 1 0.748+0.020 0.744+0.023 0.870+0.013 0.8640.013 | 1.0270.018 1.000::0.037
Low e .. se sse .
AMK 0.765%0.008 0.750+0.005 0.971+0.021 0.937+0.021 | 1.1120.035 1.063+0.017
Alone s L] sse L1l
KW-1070 1082240028 0.8110.024 0.990=0.019 0.9760.027 | 1.055:0.059 1.092:£0.071
High
AMK e oo ose see osa) hd
s 0.835:0.014 0.830:£0.014 1.005:+0.025 0.994+0.026 | 1.294:£0.053 1.291:0. 052
FM 30 |0.702:£0.021 0.6780.018 0.784=0.027 0.794%0.021 | 0.925+0.033 0.8730.028
LT3 .. .ee s .. .
KN-10704 EM) 0.816:+0.026 0.811:£0.020 1.02820.027 1.015+0.037 | 1.142:£0.051 1.175:0.060
Low
(34 .. . L Lod hod
AMK £ FM0.806:£0.009 0.774=0.012 0.901+0.043 0.902:£0.042 | 1.232:£0.057 1.199+0.03
Combination P ves Py . . hod
KW-10704 FM 0.876:£0.023 0.879+0.018 1.113+0.052 1.109:£0,051 | 1.272+0.062 12740, 065
High e
AMK - +FM0.893£0.027 0.88420.023 NS NS NS NS

* : Significant difference from the control (P <0. 05)
** . Significant difference from the control (P<0. 01)
*** . Significant difference from the control (P <0. 001)

NS : No survival

LK : Left Kidney, RK : Right Kidney

n=5(a:n=4)
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rrpnEEAOERHC OV TRAFLBRMNERL 2k
Mol

FM My 5B LRE, REE, Kb LZM ittt
ot RBBEEDOEANAS I, £OMW, UG
DHENEEF DT TORBIIZ A S bt hl, KW-
1070 EBEC 36\ T X DBEETH o7zo — /i, i Na',
K+ BEEROTRTO KT W TE LA LR
Mot

3. Mg & OBRERIRIE

(1) Mm%+ (Table 3)

KW-1070 oM St Tk, MERAMIAT, &
BERTIRE 0. 47ug/ml OEREY /R LI DT
L. AMK BifhofE 83 T2 &8 3.07ug/ml, WA
ENTCIRE 24.15ug/ml OFEY R LI, ¥, (k
# 14 BERVWThOBBHETLMERRAHEUTTH
10

(2) BREFRE (Table 4)

KW-1070 gt EFR BRETI, &E 1,668ug/e, &
HERTI2 2,383 ug/g DEEY R LIOICAL, AMK
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D MG Cr 2,090 ug/g, Wil AT 3,021
uglg & AMK Ty Rl & 2 M 207 6 b
7oo ¥ 1o, (LR MR KW-1070 3 XU AMK
OB DML, WTFHO RT3\ T 4 KW-
1070 @ )it X ) MR Th 5120

KW-1070 ST kL FM ORI TRy 1,642ug/
g, M EIETE 2,053 ug/g OWIER L DXL,
AMK o)) k& FM OHIN Tt 2, 242ug/g, &R
T 2,507 ug/g & AMK 123\~ T Y ViR i
it d bt ¥, (K14 AtkICIsiT 5 KW-
1070 35 X U8 AMK OB 26 D) xS it s v»T
KW-1070 )i i e Th e, flInc2unT
13 AMK 500y - 14 B R ¥ T2t Licies
PG TR e oo E1o, MARBENE & DFR B R
i+ 5 KW-1070 3 X O° AMK @Dt Tix, Wi
HOBHBHCEWTL ELVL ARSI 51,

4. REARFBR

(1) BER

HRACE Lic B E S Table 5, 6 o id &<

Table 6 Relative kidney weight of male rats treated intramuscularly with
KW-1070 or AMK in combination with FM for 14 days

(2/100 g body weight)

| b ‘ Treatment (days) Recovery (days)
! rug
Group  Dose l 7 14 1t
\ (mg/kg)
- LK RK LK RK LK RK
| | Control [0.369+0.006 0.370+0.011 0.355%0.005 0.355+0.005 | 0.364+0.03 0.3670.029
| KWA0T0 g 170,008 0.415+0.008 0.43420.005 0.431+0.003 | 0.427£0.008 0.41620.015
‘Low i
| IRMK 0.4180.003 0.410+0.032 0.490+0.011 0.47320.008 | 0.477£0.003 0.436+0.006
Alone ‘ -
SOWA0T0 0. 4g2£0.016 0.470+0.017 0.541%0.018 0.53420.G18 | 0.437£0.026 0.4520.028
Iigh | s -
G 0.492+0.011 0.489+0.013 0.704+0.033 0.696+0.031 | 0.566£07010 0.565+0."009
FM 30 |0.3870.016 0.372£0.014 0.38120.003 0.386=0.005 | 0.364=0.007 0.343+0.003
RVA0T0EEM o 478:40.016 0.476+0.013 0.54920.031 0.540+0.035 | 0.464=0.020 0.479+0.028
Low ~
| AMK £ EM 0. 469+0.005 0.450+0.007 0.637+0.031 0.6170.041 | 0.546+0.033 0.53220.034
Combination
KW-10T04FM o 580-40.045 0.58240.044 0.768+0.091 0.828+0.100 | 0.5540.033 0.5540. 020
High
AMK “‘35‘“‘ 0.627+0.03 0.62120.031 NS NS NS NS

*: Significant difference from the control (P <0. 05)
**: Significant difference from the control (P <0. 01)
***: Significant difference from the control (P <0. 001)

NS : No survival
LK : Left Kidney, RK : Right Kidney
n=5(:n=4)



134

Fig.5 Kidney from a rat of control group.
TI}{grm { i ><122)

Fig.6 Kidney from a rat trcated with 30
mg/kg of furosemide for 14 days.
Normal tubuli. (H.E. xX122)

Fig.7 Kidney from a rat treated with 320
mg/kg (High dose) of KW-1070 for 14
days. Swelling of tubular epithelium.

THbH, KW-1070 1 X8 AMK HfhiEk b X h #h#
MBI B X O E B A D bt
H, o KW-1070 5B s W THETH 5
Too ThHIE FM 2R354k 5T, BERD
T 2 hto s, KW-1070 # 58 T2kt AMK
BEBFCHRTHLIrCBETH 5o, T, AREHRC

CHEMOTHERAPY
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Fig.8 Kidney from a rat treated with 320

mg/kg (High dose) of KW-1070 in com-

bination with 30mg/kg of furosemide

for 14 days. Swelling of tubular epithe-

lium with slight lymphocytic cell infil-
tration in interstitium, (H.E. x122)

Fig.9 Kidney from a rat treated with 320
mg/kg (High dose) of amikacin for 14
days. Swelling of tubular epithelium or
dilatation with lymphocytic cell infiltra-
_tion in interstitium.

(H. B, %1227

Fig. 10 Kidney from a rat treated with 320
mg/kg (High dose) of amikacin in com-
bination with 30mg/kg of furosemide.
Died case at 11th day of treatment.
Diffuse necrosis oftubular epithelium.

 (H.E. x122)
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KA BEROEM S KW-1070 #5RICK T L H&
2hTH o1

(2) BoOFREMMFNIR (Fig. 5~10)

KW-1070 3 X0t AMK BMBET, WThoME
BREWT O BRMAE LEOEMED B\ RERE LT
ZRARHEEORELRVWHEh, RELREEOBHAIC
REED S VIZARGTLTELBD LR, £TOR
B KW-1070 5B c s W THOARBETH » o
b, FM 2T it X b s hb OB Lkl
hi-pt, KW-1070 # 5oz AMK #4580
HALBETH o R 2k, (REKEICHTH KW-1070
LA FEEOQBIIERNTH e, AMK 12X %
EoFLBEL, $h¥E 14 BRI T L —HRME
FERRCBENED b,

. * ®

KW-1070 oFHEH T OWTILETHVIC I\ T amino-
glycoside SREAEF D I T EDTHV-FEITE TS
ERBE LI,

Lal, HfEFOLHCRFIRFE ORI > TH -
[EELIEE IS LRI TVWBTY, 4E, R
hbhik KW-1070 L FiIRAI L LTASEBRER SR T
w5 FM L oftB X 5 BE~OKEYH 5 BHY T,
MMOFEIHEL T AMK ¥ RBE L LU TERNRHY
floteo frdks, KW-1070 s 108 AMK o0& B3 i
THALIACBEENRR T 5 AED 160 3 XT* 320
mg/kg/day &L, FM i1 30mg/kg/day & L7:-, MUS-
CHAWECK H"iX 1 iz FM 50mg/kg % 14 AT
LicBETh, i, AE% 24 HEEOHE L1-BS
THRBEBFMHCIBEZIER Inh s L B]E
LTuw%,

SNASHALLY |3 FM % ABKFA LI %7 v — ¥
BESEOBERERLY, FM EEBCEEY 5
2T LiRINEL, KELYS FM BB ER TIIBA
RbR XUENRAB Z { BEORWAT RN ALRS
KT REBEEYEETHZ L3R ELTW 2,

AERIZE T FM 30mg/kg B 5 CREDH
I, BXkEOMN, BEBEORY, RE RE
B, R LZM gk B, REBEOHA It &2
bhich, BEES I OREAEENCIZRETRLLA
oY (3791358 8
—7, KW-1070 3 kvt AMK o BEh# 5 OB AT
B CHELLL SR, MEARSBCS W THEOM
WAHD B\ 2WL, BARORN, EHEORY, R
B REA, R LIM SHEFR S X RSB MRS HE O
Hm, RBBEOKS, BEEOHN, REELEOL
WBIEEE &+ 5 BWRESE s Ui b hich, FoOfE

BEix KW-1070 5 M Ic 35\ TIRECH o1 R T2,
AMK #5.8¢Cix BUN % XUtmi# creatinine DN
Chnx TIHRCHLME S, FI RV A oMM
REHE Y, KREEORMN: S KW-1070 #4511tz lt
~NT AMK fEREC X b B H A AR S R,

LiLox S, HhCu MR Lty FM
* KW-1070 B2\ ix AMK 2t A it kT
WREH (LR S hiont, EOBEITILGHIMTY O a7
- IR T NP (B3 NP

FM L oftRIrc X % RRE# 43 o KR Ov T, LAw-
SON ¥ Renin-angiotensin OBfL., #MEFHBIC X
L7v -, 1EBMmBEMIC X 25RO m Y
D R E R HEMR L T B, 51K, ADELMAN
YL ERMBOWAW X 0 HFEERLSAEL % L HEHRL
TWb, D Lixr b Y v A BRGIBI X b 1R
PR LI » PIEGMEEET B LEHS » bITHEX
THEENH L 26 bt 5 BENNETT 519 0#fis
CXhXRIhb, ¥, XEHLMNE FM i X 254 #
OB e BEBESE, RMEMTo FM L Kanamycin
LOBEGHR I EXHRL TV D0 FEHIT I\ T
3, KW-1070 & FM #RBYNTELS X5 & Bkl
TREEREYEL D ENLRMERTOREGHIERLE
BTCEILWEELZ OIS, ¥, FM fMlic X b M+
BEGEAFEEAY R L DD, BREEZ LRIAL
Y, EEEARBER L X—K L T, BIEE
TR BFEETERL .

Lk, KW-1070 3 X0t AMK k& h £ h gy
S NTT » P COBBMELYHEIRDZ LHHLS
Lot HEErIsWTd KW-1070 oFHHix
AMK iHRXTBETH -0 ZOFEENLL, KW-
1070 OB THHEIIBE DL EX b BA,
AF| L2 £ FM L ORI AT RAICHRET B DA B
THHEEZ D,

X B
D EH R AE B, WBHEASN, K&HEREAX, &£
Fth, WRRX, #HFEME, dcfemsk, M
fd, BE I :KW-1070 oBHHC»ATHE
BABIE B18M) BB X5 Kb, Che-
motherapy, ##ETE
2) LAWSON,D.H.; R.F.MACADAM, H.SINGH, H.
GAVRAS & A.L.LINTON: The nephrotoxicity
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STUDY OF RENAL TOXICITY OF KW-1070
II. COMBINED ADMINISTRATION

Yasusur Uepa
Jikei University School of Medicine
ATtsusHi Sarto, JINGORO SHiMADA, Masanisa OHMORI,
Konva SuiBa, Taxenisa Yamaj, HiroNOBU IHARA,
Tosuio Hojo, Masanosu Kajt and Tapasur MIYAHARA
The Second Department of Internal Medicine,
Jikei University School of Medicine

A study was made on the effects and recovery in kidney of rats between KW-1070 and amikacin.
Single doses of KW-1070 and amikacin (160 and 320 mg/kg/day) were given to two groups each, and
combined doses of the same amount of KW-1070 and amikacin together with diuretic furosemide (30
mg/kg/day) were given to two other groups each. Functional and morphological comparisons were
made and the results are given below.

Renal toxicity for both the KW-1070 and amikacin groups was higher for the combined doses with
furosemide than with the single doses. The changes in the KW-1070 groups, however, were milder
than those in the amikacin groups.

Recovery from kidney disorders was faster in the KW-1070 dose groups than in the amikacin dose
groups.

The serum level for both the KW-1070 and amikacin groups was higher for the combined doses
with furosemide than with the single doses, while no difference was observed in kidney concentration
between single doses and combined doses.



