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KW-1070 oA T5HE (3B 1#H)

=YRA, Fybh,

1 RCBFTHEMBURBRBL LT » P AR

BEC KT HEaY, WUERMERER

Cigll|

R R F-ER ORE- KRR KR

BT RER 2 REUTREE

#FH# aminoglycoside RI{EHRTH S KW-1070 © = % %,

Fy b, 4 RITED AMEMIER

® 7, MHARRECLS 30 BMOEAMBIERRKR, 180 HRM O MB: MIERK YRR L1,
1) SHBHRRTIE, KW-1070, %A% D kanamycin (LIF KM L83 Stic # 55 %k

#17, BB, HEER®MOF7 7 -+,
(KW-1070 0 Z83) #}eTbdbhtc,

F =V A= IREHREDIERMN =2 R,

Fo b, 43R

2) S5, toHaNBETOECRYREIE, KWI1070 Tk 600 mg/kg (10~17 H), KM T
2 400 mg/kg (13~15 B) @dHH, KW-1070 © 400mg/kg Tz bhieh 1o LD
FXbh, KW-1070 i3 400mg/kg Tix, BHhic KM X b mtsigg {Bdbhi,

3) FRoOTBaMBZMCIVTIE, £ LT KW-1070 © 50~100mg/kg Ll KM o 100,
400 mg/kg wBHOEL, #HE, EHFMTIIHBERNE EROTY, nKEFHEETO BUN,
NPN, 2L A5 v — A EDOLRICREh D BEEL Thic Bl T—HREBOEL, AMNtEM

%ﬁ;ﬁy} bhl,

) Sy bToBtBERRVTh, BRUNBHLARCEEEYEMELE LT, FELT

KW-1070 @ 12.5~25mg/kg Ll LD Shiz,

KW-1070 (fortimicin) i, NARA LI X DRR Eh
1. # aminoglycoside RELEWE T,
pora olivoasterospora ‘= X WY EEIh D, HIEAN?Z
b7 AiX, Serratia, Proteus inconstans it ¥ 73 A
BEREC S LECAE 2T T,

i, XPYHIL(LFE#HE L pseudo-disaccharide & \»
SHERARMEXYFED, BEDS ATV 5 aminoglyco-
side REIEY B ORIFLBEHED 5 b5 15 (AAC3)-
DREXST7eFALThB 23 THY, MORELE
REEETHDEVSEEEET 5, LA oT, gen-
tamicin, amikacin, dibekacin 7g & ¥ 2= Xttt 7 <,
ThoFACHtE 2 R THEEC L IFRSEL LI H
TV 39,

EELR, APYHORLHFEO—RLLT~Y R,
Tob, 1REKFERMEYE F, rHARRSCE
530 BMoESEREL 180 FMoBEERRBLYE
BLioCeHsET 3,

I. & A %X #&

KW-1070 i3, AfoBK FiizfkattnR Ticsy,
izd Figl RRTHEOHBIETH D, i auE
t, BIMBERBCIZ, ABEEL LT KM ¥ HL
o
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Bii=v R, 5, bRIVA 2EAVITY AR,
HEERBYRERFBES XD 3.5 8B THA L ICR
XT, £H 48K, AE 20+1g KELILOY, Ty
FMXAAA LY 4 B THMA Lic Wistar X T, £#5
Bk, fE 100+10g (), 110+10g (H) iTELICH

Fig.1 Chemical structure of KW-1070
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Chemical name :

4-amino-3-0-(2, 6-diamino-2, 3, 4, 6, 7-
pentadeoxy-p-L-lyxo-heptopyranosyl)
-1,4-dideoxy-1-N-glycyl-6-O-methyl-1-
methylamino-L-chiro-inositol
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Table 1 LDso (mg/kg) of KW-1070 and KM in mice, rats and dogs
Male Female
Animal | Route
KW-1070 KM KW -1070 KM
im.| 427 390~  468) > 1,198 500( 448~  557) > 1,198
. iv. 127 115~ 141)| 234( 216~ 253) | 119C 110~ 129)| 244( 222~ 269)
(';dc';:) ip.| 570( 530~ 613)| 1,783( 1,610~ 1,975)| 533( 486~ 585) | 1,595( 1,422~ 1,789)
20+ 1g|sc.| 540 491~ 608)| 1,395( 1,253~ 1,553)| 653( 608~ 702),| 1,595( 1,465~ 1,736)
p.o .| 13,600(12,900~14,500) | 20,500(19,300~21,700) | 14,300(13,400~15,200) | 22,400(20,700~ 24,200)
i.m. > 929 > 1,014 > 929 > 1,014
iv.| 223C 207~ 240)| 437( 412~ 463)| 209( 194~ 224) | 437( 412~ 463)
(w'f::r) ip.| 1,021( 950~ 1,096)| 2,552( 2,376~ 2,741)| 913( 874~ 954) | 2,283( 2,185~ 2,365)
100+10g | s.c.| 1,364( 1,268~ 1,468)| 3,055( 2,658~ 3,266) | 1,365( 1,306~ 1,426) | 2,858( 2,686~ 3,040)
po. >10,000 >10,000 >10, 000 >10,000
Dogs | im.| 7850 718~ 858) 750( 676~  831)
(Beagle) | ;| 236( 222~ 252) 214 196~ 234)
Van der Waerden's method () 95% confidence limits

DEThTh 1 AEKEY D MRS 4 10 IUEMER Lo

4 =%, XME Labolatory, Research, Enterprise
@ Beagle KT, 4% 7 ¥ A TMA LK1 » ARMTFHEA
FLTHER 8~9kg ww@EL b Dk 1 AIRKELYD
MEER %« 3 ~ 4 BRZEER Lo

Bz, TREE 23+2°C, BEE 50~60% WCHAI S hic
FEBCREL, s IUKEKREBRCEL (1
RIZBIL TR 1 A 1814 ) 250g DRI E L),

(2) EBHE

BEL, =Y ABIVT ., b TIERGHEA (.om LBE
), WIRA Gov. LEET), BN G.p LEET), K
T (s.c. £B83), &n (p.o. LBET) OREFERTE
Ml 4 %%, KW-1070 {22\ T i.v. XU im.
BETER LI,

KW-1070, KM L iR ABRCERLIC D%,
HHREBH LS LERY L, i v. BOESEER, <
v 2Cix 0.1ml/5sec, 5, b Tik 0.1ml/6sec, 1 =
Tix 1ml/2sec & L1z,

LDgo* 13, BIZEMR 14 BRI (1 2137 AR FBk
DFRERY R Van der Waerden iz X h EH L1,

2. EBRFEE

(1) LDs
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Table 1 1w/m L7,
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RIZOTRLBE TR 5K 60 4 LIAICIEER L,
KM CLERROER ¥ 2L 1o 53, & 5TEEAR
(1,198 mg/kg) T 20 PErd 4 RO RTEMPHZH b
1eDBTH»T,

Ty b=y RLIBERAKDEREE LIS, &FT
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BiEMoF7 7 -2 BEIN, WThiiZ5EY 30~
60 BUCIXEE I | M oto, LY, KW-1070
600 mg/kg B, KM 400 mg/kg Bt & iz ERR O
S L KW-1070 Tk 10~17 A BIHES 4, M7 B
KM T 13~15 BEHCHET I, M8 PR b htc, JE
CEAHERIZ, REEEADREL SFERAFEL hOR
wizth), Fa—vAL—IsRNOMBEYEL, FREKE
TRE LD EBbhic, ok, ThbHLDIRTRAR
T, MEE 7~10 BliCo V> THHEAMRE X LR L,
KW-1070 o 600mg/kg #¥Tix 17 HH, KM o 400
mg/kg BETIZ 15 BHCARLKET L1,

Fofh, KW-1070 o 100mg/kg L, KM o 400
mg/kg B AEMIINE (Fig.2) 28D bh, FIRHE
& (Table 2, 3) DET dIZFHAEDOBZR LI,
SRk Bz, KW-1070 o 400 mg/kg, 600 mg/kg ¥+ KM
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Fig.2 Changes of mean body weight in
rats following intra-muscular admin-
istration of KW-1070 and KM (Suba-
cute)

300]

N
=1
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— Control
—— KW-1070 25mg/kg
— KW-1070 50mg/kg
—— K\-1070 100mg kg
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---- KW-1070 600mg/ kg
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Table 4 Subacute intra- muscular toxicity of KW-1070 in male rats. Hematological, blood chemical and urine test
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Table 9 Subacute intra-muscular toxicity of KW-1070 in rats (recovery test).
Histopathological findings.
Doses, sex and No. of animals
KW-1070(mg/kg) KM (mg/kg)
Control
Organs | Microscopic observation 25 50 100 400 100
T % ¢ 3 % 3 % T % T %
5 5 5 5 5 5 5 5 5 5
Degeneration of tubular + 1 3 1 2 4 2 1
epithelia + 3 1 1
Infiltration of round + 1 2 2 1
Kidney
cells in cortex + 2 1
+
Dilatation of tubules + 23

+ Very slight, + Slight.

1070 600 mg/kg BEDHETEFDETHED Biic,

BLERUEELE, WIFhREC X - TEEOE
rﬁl’i';f\'bflo

(2) ¥, mEELF REE

BEfEREY Table 4, 5 Z/RL7, KW-1070 o 400
mg/kg BizsRmek, Ht, Hb oBERI 2R LI,
KM 100 mg/kg B Th LEREHECET O BAAE
»hhic, BEEFRHBERADNOLOTH T, Eh, X
L LT KW-1070 o 100 mg/kg, 400 mg/kg & KM
o 100mg/kg BT, A/G K, BUN, NPN, S-GOT,
cholesterol 7g &' m EREME AP O ETMHE, XL
CRRETOREACEE LREEAVED i, UE
A LT, AEZORETIIKRA L EHEOEAD
BHbRt,

(3) FE¥HRE

1) HRFR : TEAFCRIBRCE D b h, KW-
1070 » 50mg/kg Ll EDEEL KM o 100 mg/kg BT
B OELX, B dose response ¥ - TEHHA
o AELIR, BRER, EEHKEZE (Table 6,7 XH
EHABD SR -BRELEFITOWTER) kT h,
RIEHEEALTED b,

¥, BB (WBEWSL) T, KW-1070, KM #
EB#12i21F dose response #{ - CER, EEHOL
Br@nbhl, ZhbOBIKEROKRE CAR S
IV ERERAED bhic,

2) R IRE BEESE Y Table 8125 Lz,

B : KW-1070 o 50mg/kg LA E0BE L KM OfF
¥ CiziT dose response ¥ b - T, KERHAELERDOE

Fig.3 Changes of mean body weight in rats

following intra-muscular administration
of KW-1070 (chronic)

—--Control

——KW-1070 6.0mg/kg
s00- ~—KW-1070 12.5mg/kg
——KW-1070 25.0mg/kg
—— KW-1070 50.0mg/kg
400F —— KW-1070 100.0mg/kg

= ——KW-1070 200.0mg/k =
= - —_ (%)
2300 - ==
z
J00F T = === (%)
s} — -
/ st
100

0715 30 42 60 72 90 102 120 132 150 162 180 (day)

M (EA, Z2Rafb, fFEE, BTEOBEM) »EHLA
to C DORETEIX Azan Jufa T, FAESCHFE IR
5TVWHEOENE LTEDLAL, SHIHE~NDH
HARREME L 2 bt KW-1070 © 25mg/kg BT
BEETNEFRED Hhich o (photo 1~5,9),

F1:, BRPFECOFD b e KM 0 400mg/kg
TREBRMAELROBRTELRAEEDILE S H B
Hitens, KW-1070 o 600 mg/kg B TR B R
LROBRITED SRich 2T,

BEMAAFA (1 BEMERES 5 ITkE) : KW-1070, KM
WL L, (2(X dose response & i - THiMI, M
ABRE B TEDLRI,

LA ESR LI- Rz, 30 BREI{REHE D2 (Table 9)
TIRFBA EHRS TUCEBEERZED bhis,

FOMOFKBETIE, KM © 400mg/kg BECHEEED Y
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vARRORESME MEMROBENE, BWIRY v
ROBERA L B, BHO > -1, Hi & 35kl
DEHR I ENTDONIUABERIR D b h feh»
1o
‘ IV. v FIC&3RuELERR

1 SRR DOHE

HEMAEHRABR L REARBOURTERL, HELIM
1% 180 HREJ& Lico BER, BMMS XUBREREI
Table 10, 11 iRL%, 75d, HEBOBTITI\T
1%, EoUBNRAROBRYEECLL,

2. EBRAS

(1) —RRme

FECEWILHRR D b h it ot EREE T,
100 mg/kg LI E @ #5538 Ty 5Bk 20 A HEM» S
90 BBET CEREN BB D b hicbizgl
TREFERORBIZFD bhied -1z, &4E (Fig.3) ¢
i3, 243 50 mg/kg LA EDOEIZ dose response % § -

THENMNMEIE = h & B L T s E (Table
10,11) DETARD bht, HkEk (Table 10,11) T
(3, 124 6mg/kg Ll EDOTIT KR DMIRER AT
bi, RE (Table 10, 11) T2/ L THIMMERM
7).‘2?833 F)hto

(2) My, Mk, RRE

BERFEL Table 12,13 125 L1, HETIZ, 121X 25
mg/kg LA EDRT, MTik 100mg/kg L EDBETH
mE, Ht, Hb OETEEMNEDbhl, TOfll, H#D
12.5mg/kg LA EOBCHMR OBREETABD LI
2, EBBEAAOMHETD » 1o MEELFHRETIE, E
& LTHED 50mg/kg Ll EDOFE L, #EiDi2iE 100mg/kg
LA EDB BUN, NPN, creatinine, S-GOT D _ER
Wb bt Fh-MEdEE b 100mg/kg [ L 0BT
BERADETHEAIED bhic, £oOftf, #D 12.5mg/
kg LIEoRT A/G o ERERA & 100mg/kg LA E
DFET S-GPT DETEALBDLNIHATF IO TH

' Table 14 Chronic intra-muscular toxicity of KW-1070 in rats.

Organ weight (g)

- brug (Ezs/ig) . Kidney( 3) ' Kidney( %)
Right Left Right Left

Control 1.0140.08 1.02+0.08 0.66+0.04 0.65+0.04
KW —1070 6 1.05%0.06 1.04:+0.06 0.65+0.05 0.67:+0.04
KW —1070 12.5 1.0540.09 1.0940.07 0.70+0.05 0.68+0.05
KW —1070 25 1.23+0.22" 1.21£0.09" " 0.72+0.03" " 0.72+0.03" "
KW—1070 50 1.47+0.09" " 1.48+0.09"" 0.89+0.08" " 0.89+0.07" "
KW —1070 100 2.3240.26 2.39+0.24" " 1.25+0.12"™ 1.29+0.12" "
KW—1070 200 2.50+0.33" 2.58+0.30" " 1.62+0.13" " 1.68£0.16"
Mean+Standard deviation, % : P<0.05, % : P<0.01

Table 15 Chronic intra-muscular toxicity of KW-1070 in rats.
Relative organ weight (mg/100g body weight )
Drug Dose Kidney( 3 ) Kidney( %)
(mg/kg) Right Left Right Left

Control 258+ 9 260+ 8 299+16 298 +20
KW —1070 6 265+17 263+16 205+18 304+21
KW —1070 12.5 279+13 " 28913 ** 320+15" 312£15
KW —1070 25 324451 ** 31721 ** 330+11"" 329413 "
KW —1070 50 a3 ™" 41434 " 42329 a21£23"*
KW-1070 | 100 704494 " 72690 * % 629463 " 64667
KW-1070 | 200 8224117 847£106" " 87472 ™" 906:+86 ™ "

Mean +Standard deviation,

¥ . P<0.05, %3 :P<0.01
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atco RBRETIRERLTNETLITEDHhish o1, 2)  HITHLEL 5 L, - Table 16 12,55 Lz,
(3) JRE¥HHKRE T ;12,5 mg/kg Ll O REI2F dose response %
1) BUIBRATR : MERE & b 213 25mg/kg LIEORET Lo THELIRMNE 1D 5P Ok, Bladk, Grfgdk,
dose response % } » THEOMEL, #farBobh, TGO, HE~O MMM 258 b S hte,
BBER (Table 14), [E2RE R (Table 15) o it Fho, EE LT 100mg/kg LU EDVGITIET Tl g
CRWCHHAB L CER, HERELO EANED LI, e DIRERME AR, — BT 5 Mk A LTV AFF

Photo.1 Kidney : No anbnormal findings Photo.4 Kindney : Infiltration of round
HE x 200 cells HE x 200
Control subacute KM 400 mg/kg subacute

Photo.2 Kidney : Degeneration of tublular . .
epithalis Cawalling, waenlasion, by~ Photo.5 Kidney : Degeneration of tubular

aline droplets) HE X200 epithelia (swelling) HE x200
KW-1070 600 mg/kg subacute Rl T Mg b A

Photo.3 Kidney : Necrosis of cortical tu- Photo. 6 Kidney : No abnormal finding
bular epithelia HE x 200 HE x 100
KM 400 mg/kg subacute Control chronic
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RO Wb o0 fo, ZOIARRK A —= v
D5 OFRIREE ORI L 100 mg/kg L1 dffidan b b
7o (phcty. 6~8, 10),

RIS O PTRIR R D~ o F 0 v ki1, Control, f
SR b s, Wt i, lEs b b ko dT
KXo Edbhtes,

Photo.7 Kidney : Dilatation of cortical
tubules HE x 100
KW-1070 200 mg/kg chronic

Photo.8 Kidney : Degeneration of tubular
epithelia (swelling) HEx 100
KW-1070 200 mg/kg chronic

BHl : 200 mg/kg BECEEOHMIBERR A E SO0
1o
PLGRA - ~e 2 F Y v Rt o ol s [E
flkai2iM 3 & UHRHESL »° B2 L-B¥ i~ dose response %
5Tl bite, Control CItHE 4 01, M1 Gl
P ARMA (e b (photo. 11,12), Loff
Photo. 10 Kidney : No abnormal findings

HE x 200
KW-1070 6 mg/kg chronic

Photo.11 Injection site (Muscle) : Slight
infiltration of round cells HE x 100
Control chronic

Photo.9 Kidney : No abnormal findings
HE x 200
KW-1070 25 mg/kg subacute

Photo. 12 Injection site (Muscle) : Infiltra-
tion of round cells HE x 100
KW-1070 200 mg/kg chronic
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DEBTIE, REFEICLD LB TLIZEADLR
e ot
V. BRESIUVER

F# amnoglycoside RIIEWME THH KW-1070 ©
e TARBO—RELT, w9 A, T4 b, 1R
CrratEs, 5 i XD 30 B ERNERN:, 180
Ar0B SRR Y ER L, S:#ttix, Tablel
Rl icEZ TV Tid, =7 &, 1%, 5., b
DRI Bd b, X, DO HE v—rick
WTHRDLIEM T, BEER T X B EL, L,
im., i.p., S.C., p.o. DJFEICHER L EBdHh, p.u Tl
DRFDERI L FAERCHLEL ORI X < fevs
7o, BHREED LI, HEEOTERD RO R
OEFD L RAKIC, EMRSHHES, EBHEH, HRLs
IORBARLYELTRE L, 7 v MCkiTAMAN
EWRER T, FETHYs KW-1070 600 mg/kg & KM
400mg/kg @D LRI,

ARRCFTHEBEEE, MORFRERTY LA
LHBYABCBROEA, BE, EEFHCIREKM
w FE OB, B (KM 0 400 mg/kg B£7:1F) BUN,
NPN, cholesterol 7c & D ERICRINDFEEL LT H
MBI L TR bh b — i REEOEL, AMmBiEc
EWIhb, coXd nBFEEYESL & LB,
KW-1070 Ti3F & LT 50 mg/kg~100 mg/kg LI LD
Fib bhtc, KW-1070 £ KM % [F—H & (400mg/
kg) THETS &, FTEBHWL KM 20X H bR,
KW-1070 Tz bhith o1, ¥7:, BREOKEMA
#FagE Tz, KM TIREKBERME LR ORI HEIE
MDA, KW-1070 TixZZdbhleh -1,

LIEDKER X b 400mg/kg <3\ Tik KW-1070 o
i KM X b ERRECEDbRI, KED
B EM LRI L TED Hh b aminoglycosid ZHEY
BHoEREN T KW-1070 (1 ribostamycin 7g 22§54
TLREEY LT h, KW-1070 0FM 13 AR 05k
HEOhTRLBVHECBT L0 LHEREIND, B
LS OEL TR, BEBAAHA O %AE»¢ Control %
B EFEERCTD bhtoh KW-1070 & KM 0 55
b Abbhic,

BEENERBIC R\ TIE, BakEnRBRERAEEL
LTEARR, BEELTAICHES —BRECEL,
AmERZELRED b, ThboBi, 3F 12.5
mg/kg~25mg/kg Ll EDOREcE» b, 6mg/kg BT
BEHLTREE(TED ORI 1,

MEEHRE S XOEEMOF 2B - clUn K¥EE
FWE—FBEFHE, AFREEY I LA LEET T

ER LT
X L3
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SAFETY EVALUATION OF KW-1070. I
ACUTE TOXICITY IN MICE, RATS AND DOGS AND
SUBACUTE AND CHRONIC TOXICITY IN RATS

Satosut Nisuikawa, Takuji Hara, Hipenaru Mivazaki
and Yujy Oucuro
Toxicological Laboratory, Kyowa Hakko Kogyo Co., Ltd.

KW-1070 is a new aminoglycoside antibiotic produced from Micromonospora olivoasterospora which
was isolated from a soil in Hiroshima City, Hiroshima Prefecture, Japan. KW-1070 exhibited potent
and unique broad-spectrum antibacterial activity against gram-negative bacteria (Serratia, Proteus
inconstans, etc.). Toxicolological studies of KW-1070 were carried out for safety evaluation as
follows:

1) Studies on acute toxicity were carried out by intravenous, intramuscular, intraperitoneal,
subcutaneous and oral administration to ICR strain mice and Wistar strain rats and by intramuscular
and intravenous administration to Beagle strain dogs, comparing with kanamycin.

2) Studies on subacute toxicity were carried out by intramuscular administration (25, 50, 100, 400
and 600 mg/kg) to Wistar strain rats for 30 days, comparing with kanamycin (100 and 400 mg/kg).

3) Studies on chronic toxicity were carried out by intramuscular administration (6, 12.5, 25, 50,
100 and 200 mg/kg) to Wistar strain rats for 180 days.

The results of the studies are summarized as follows:

1) Acutoxicity varied with species used, being higher in mice>dogs>rats.

2) In subacute toxicity studies, some animals were observed dead at the dose of KW-1070 600mg/
kg and kanamycin 400 mg/kg respeectively. Main changes observed in subacute toxicity studies were
renal tubular disorder, anemia and bad general conditions which were due to renal tubular disorder.
These chenges were observed mainly at the dose of KW-1070 50~100 mg/kg or more.

3) The changes in chronic toxicity studies were almost similar to those observed in subacute
toxicity studies, and they were observed mainly at the dose of KW-1070 12.5~25mg/kg or moe.
The toxicological effects observed with KW-1070 were qualitatively similar to those observed with
kanamycin and other aminoglycoside antibiotics, and were quantitatively judged to be less toxic than
kanamycin at the dose of 400 mg/kg.



