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Sisomicin D1 icIs T B HARE S ESMEE
— Gentamicin 3 k ¢¢ Tobramycin & o i —

HPFF « ELiF « REET
OEBBYHRFTATHE RKEEFAT RERET

Sisomicin {% Schering # CHRBIhIH L7 3/
BRFEME T, Micromonospora inyoensis X b B4
Xh, {LERCHE—BS TH 5o Fig 1 o {bLERE
R¥ LOLEBL R LIS, (L¥HEERL Gentamicin
Cia CXSEULTWS Evbhbhad

Sisomicin DEHELT » b, 1 RFTTTRIEHS
RTEHHY®, FhErEty b, YAREWVTHEBRLXN
THEMLBREI R, Sisomicin 17 I BERALHE
FEOBR LIUVERBEYET L EBHOLRTVS5",

Sisomicin DHEMOBMBEYRETH L L, MET
I BEROEYEORE L BT HENT, 7A 7
AV A OESEEE Y B2 P OICRE Lice X
RIEA L LT oBORAEWE CHRKRHTE S AVD
hT\wb Gentamicin (GM) &, #&F Lilly #-CBAR
X hiz Tobramycin (TOB) % i\ iz, Fh & DAL
ER% Fig. 1 e L1,

1. RBHREDTICHE

KETOBELXETCAFELLT » ¥ ¥ (macaca
mulatta) D%, AFHER25+1°C OERENOE
Br—vorMAEL, 1B1E 30mgoEx I v CiE
i 100 g OERER () = v 2 HA R %
5%, KrHRHCERI L AHFFRET 42 LE
fbEeic, ZOMCHEFE, MEs X OMBECERES

2TV, BRERRBYEE L, AFE#H,D5 AFY
A4 vr=4my (125mg Hffi/4+r X 2E/B) 2Hk
wEsinL, INAH (75mg/+n/B) #RBREK 1A
WE CREREINLTE I, ¥ -RRMBM2 »AE
47 L5 BRElicIeh 29 =4 ¥ v Sk (40.08 mg 7
ffi/ X 2EB/B) BHBWEY ~vEYY (100mg 7
fli/rrx 2E/B) 2EE LI, L LERMEKL»A
& Y —PoBELRELE,

HED X5 cERBEciit ey Ao, —BE

Fig. 1 Chemical structure of Sisomicin, GM and TOB and chemical name of Sisomicin
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R, GESEN, XE, MK MEEFERE R «CRE
LHITR N7 2480 (2.957c\ L 3.90kg) % 1 B3 LD
8 BET A 1o

Table 1 Dosing schedule for subacute toxicity
study of Sisomicin, GM or TOB in

monkeys
Concentration| Daily dose
Group | Drug | of drug (%) | (me/ke)
1 Vehicle 0 0
I 6
III Sisomicin 5 30
v 15 b. i. d.
v
GM 4 6
VI 30
VII 6
TOB 4
VIII 30

£JEHNL Table 1 0 X 5 mBECHARI TS A
BHAL LTHRESCAVbR, BERIIEEHL D63
X0t 30mg/kg & L, Sisomicin 12§ L it 30 mg/kg
#1H1E8E5T58L, 15meg/kg #1 0 2EHET
BRERTIC, FHTEAERBICRZT 21 MRS
HE &R, Sisomicin, GM (Schering #) ¥ X1t TOB
(NEBCIN; Lilly #) =y 7 AHAKRREH L b
R hic, MRBCI Sisomicin B ARFIOYE L
LTHWORTWA TROBKZ A S Lic,

N-propyl p-hydroxybenzene 0.1 mg

Methyl p-hydroxybenzene 0.8 mg

Sodium pyrosulfite 3.0mg

Sodium chloride 3.6 mg/ml

B 5BaAHET, BEHRPS XCRTRICKD X 5 indg
BREZTIoo 70 1D EREL, 2) 4ERE GB1E),
3) BEENE GE1ED, 4) MEKRE @Sk iv
KTE) . ~EZ/REY, ~=t 27V, b, ROREK,
BMRRE, HROMIRVCEEE, 5) MEEILERE KK
g%, 7v7+=v, Ng, K, Cl(#&530, 18, 238,
B IO EKTE), GOT, GPT, LDH, =y v=2x5
S—H, TAHVET7 + A7 »2~+, LAP, BV 1
Yy, $BA, TA73ivesn7 ) v, B Bav
A7 wr~—n, Ca (BEHBICHERTE), 6) KK
D HBRREEN X VIR LR B, B (Em,
F v, B, BA, pHLEVLEY, Y rEY ) — 5
V), R IUCHECOWTRE LI, 7) SRS IV

BRERIE FF, & BI% B FRE, 8 88K
% BRI RN 1R L KRB Y 10% 88+
A=) VREZEL, 4774 VHRFRIE~=rFTY ) v
cxFAYV, Ry YV VY Zr—aHufas L PAS Rt
BxRL, i, Borr~<) VEEEKH I Sudan
MHELfTiootco 9) BOBBMKRSE | H£XEA 0 30
mg/kg ##E- LicFtds X O° Sisomicin 6 mg/kg w5
LIcBED £ 2 IR O\WTRE Lic, HRRGBLM BN BEIE
L, BERLERETLHREL, BRk: )V EBREXK
% 80mmHg DET3 SHEW Lo RWT 01M b
ARRBEEI (PH 7.4) \w#h> L7:1.19% glutaraldehyde
*FRRIC104 BN L EY] L, R CERERKC 2 Rl
(4°C) EE Lic, BREMEDHECRH B, 1%H
BitA A 3 v AEE, BiK, TE (Epon 812) #1778
\, MY H 12 Porter-Blum Ultramicrotome (MT
2B) TIEBIL, MRV S =v A, SEREYR L,
100U HETHEEE (BABTF) 12X b3,300%x~6,700
X TERIBS XU\ L1,
I % B # R

1. —BER

SRR, £¥HFD 6 mg/kg #HLH LicEE, Sisomicin
15mg/kg % 2 @5 LB, (LT SISO-15x2 LRE
%2) X vt TOB 30 mg/kg B (AT TOB-30 XB&:R)
R ESHRPRETNEERIRED b h it o 1
Sisomicin 30mg/kg B (LAF SISO-30 :B&EE) @ 3 4
1B SR T BICSBICTTRER L, —BREBNE
bl GM 30mg/kg # (AT GM-30 &BEED) Tik
208 B X b 2 BEELTFERRRALh, HEEAL

Table 2 Increase or decrease ratio of body weight
and food intake in monkeys treated intra-
muscularly with Sisomicin, GM or TOB
for 3 weeks

Ratio of body

Daily dose : . 7 | Food intake

Drug (mg/kg) welgl;t gain (g/24h)
Control 0 —0.1+1.6 1000
6 4.0+1.8* 100£0

Sisomicin 30 —5.9+6.5 91+16
15x2 0.0+5.3 100+0

GM 6 1.9+2.2 98+3
30 —8.7+0.6** 60438

.0£0. +

TOB 6 2.0%0.9 1000
30 0.6+3.6 1000

*:P<0.05 **:P<0.01
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Table 3 Hematology in monkeys treated intramuscularly with Sisomicin, GM or TOB for 3 weeks

Daily Hemoglobin (g/dl) Hematocrit (%) Erythrocyte (X 10%)
Drug dose
(m/kg) ow 3w Ow 3w ow 3w
Control 0 12.3+0.5 12.1%+0.7 40+2 37+2 485+39 47445
6 11.8+0.4 11.4%0.6 38+2 36+1 47023 448+44
Sisomicin 30 12.5+0.6 12.0£0.2 38+2 36+3 46037 470+34
15%2 12.6%0.3 12.0+0.7 41+1 38+2a 528 +23 486+16
GM 6 11.8+0.1 11.6+0.5 37+1 362 467+15 469+29
30 12.5+0.4 11.1£0.72 402 33+1an 508 +30 421+354
TOB 6 12.0+0.5 12.3+1.2 38+2 38+2 492+20 478+28
30 12.4%1.0 10.7£1.0 41+1 33+2an 524+24 440+47
Ow : pretreatment 3w . end of treatment
* and ** mean statistical significance to the control values. * A P<0.05

A and A/ mean statistical significance to the pretreatment values.

BB TENEIOL IR - T SO 2 FlLEHIC
BFEIREBITHfa - o7 b21 B B IS B2 1T 78 » 1o

30 mg/kg L5 LAHTIWThoEHRCE T
BEIOBEI Y, 2flow S cE/BIAHEL,
SISO-15x2 Ti114HE X h BE ORI 2FDOR 5 &
frcBdbLh B L), TORERR «CHEL
o

2. HFERIVEHE (Table 2)

SISO-30 T TBE D EITHAERD FHE1 25
nichy, —BIERVREBICENL L 1 ST 58 T
A AENBD Lz GM-30 Ti2 2 7c\L 358
HBEENBA L TR, ¥EFEEXBEEI AT
WAL, 3:BBORE TS it 2 FloEHEERE
DO Yelew LUBIET LT\ oo £DMMOFFOMKESR &
DEMARINBEO LR LRI h 5 T

¥, AN T P<L0.01

3. M¥EFEAHEA (Table 3)

GM-30, TOB-30 TiI~E s/ mrE Y, ~=2tr27 )y}
¥ L ORI T S AEC N, FEERCET L TE
h, ¥7- SISO-15x2 Tit~~< + 7V » b A GRIfEC
HARBECET LT, L L SISO-30 iU %
DiLDOBECI R T RERT L, TR mREC
WThOBC L FERRRD BRI - 7,

4. R¥E (Fig 2)

REARVThOEH O 30 mg/kg 25 LI
Bt S L ORBRENE L, i GM-30 Tixzn’E
EEAS A oo SISO-30, SISO-15x 2 35 X vt TOB-30 @
RICiZZED T h o Too 6 me/keg G LR TR X
CTOBICEANBEMETH » 12t AR EDOHTHL
Ei3leho oo HEIL SISO-30 @ 2 4, SISO-15x2 D
14, GM-30 o 3 BBt TH - =, TOB-30 Ti

Fig. 2 Urinalysis and urine sediment in monkeys treated intramuscularly with Sisomicin,

GM or TOB for 3 weeks
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Control Sisomicin GM TOB Control Sisomicin GM TOB
® 6 mg/kg O 15 mg/kgX2 /day B 30mg/kg
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LHIBHETH - o RUEECELTIVThoEH o
30mg/kg HHE LB BT, FEs IOV NEE
Mifas & LR HBFEER L OBRENE L, WK
IR L 6mg/kg #EE LICHICHRERSHLL T
Hotoo UL 30mg/kg #HELcHLHELTHE
EHIBOZTHS TR D » Too

BRI TIcbIich - fohs, REEE LT
DEFRD LI - T

5. MiEA{L¥#AE (Fig. 3, Table 4)

BHEC IV ELWEBS AR LUCHEBIIREER, 7 v
7% =v, GOT,GPT,LDH T , 2o FEERK IV
IVvTF=2VvDLERDNS 5 EHFE LIS oD GM-30
Thh, FE2BCEFhFh 49~75 mg/dl, 1.55~2.86 mg
/dl iz, #3Eicit 62~280 mg/dl, 5.13~19.70 mg/dl
THoto SISO-30 % L0t TOB-30 1t} 5 REEH
BIV®7v7F=vo LROBERE CRALMATHY,
F 2B TR ThZhOKEfED 50 mg/dl, 1.5 mg/dl &
EThHh, BIBTEVWTHRABED LR TH rie

B LB TH oo SISO-16x2 TiLEE 3B
3 iR 2 Fins 30 mg/dl BEDORKEEFRDO LAYE L
N, F VT F = VIRREENL o Teo GM-6 1IZR\T
A2 B E TELA e 5 Ty, 3BT LB RE
@FEN307cL 2meg/dl ickRL, 7 VvT7F=vH
1.34mg/dl BEX TEH LT\, SISO6 % X *
TOB-6 TIRMEHEE & b1 E AL BT 7o B3
Bz GM-30 @ 2 il Na, Cl 35 X 0t Ca 232
WLELLETFL, K2 14TET, fiofichd L
T, TOB-30 Tix Na & K 2AABEIET LT
2, MOBCIBREORF IR D b it » 1o

GOT, GPT, LDH o L&t GM-30 THRLZE L, =
YV VEAT S —EOBEERT 2> Tieds, 74hY
M7+ A7 5 £—+, LAP, € ) L EVITIZERENR AL
Nich ot TOB-30 5 X 0F SISO-30, SISO-15% 2 12 %
Wb BRI HHOBRE LR L LR, TOB-30 T
2y, SISO-15x2 & SISO-30 i3 s ARETH

-1

Fig. 3 Mean value of serum urea nitrogen and creatinine of monkeys treated intramuscularly

with Sisomicin, GM or TOB for 3 weeks
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GM-30 DAL 2 VAT r —LOBRELANBD S
hiend, mEE, RBEE, A/G \WThoBc bEENT
b o1,

6. HIEFTR I OB ER (Table 5)

BB B A - 7o IRAT IR B L 5B b
Too HFEHFID 30 mg/kg HEE L-FHOBIKAEIE
XU, HETIEEOREBER: B, BHESENT
SR LOE ABCTRETH 5T DX IFOE
{tix GM-30 itk b Db hic, TOB-30 TREE
BRI S E Lo odd, FRESE MR S Rich
Tu e, SISO-30, SISO-15%2 35X 8 GM-6 T3 B0
[EREHFHFETH - 7o, HESCEN ORI L i
5T\t SISO-6 3 X0t TOB6 i & EUDRT Bt %
LRA, WTERAEIHRELTH Y, BREHREL
TH -7

BEMACIZEIESR, TR, RO MORIRER, H
MmE, HHECEENRD SN, Hiftds X OERETR
B dbabhics, HESOEER 30 meg/kg ¥REL
reECE L, EHBOZIBESH TR 5T, 6mg/
kg #HELcRcd 30 mg/kg #E 5 LIFRCELT
BB ASLRIH, FORERSBCBRETH -,

., &, B, BBOERES IUCHKERCOWTHENK

2, BEER IOBEEELL 3 EFD 30mg/kg 25
LicgEL, SISO-15x2 kW THMLTE Y, B
GM-30 % X0t TOB-30 T\ CHETH -7, SISO-
6 L5LVGM-6 DBEELBEOMINMER LR LI, FF
FIVEBERIREMCIIZEALEN L, BER
X GM-30 TIEF LT\,

7. MBFR

MR B » R LIXE, Tk X ORGSR
Bdbhic,

B A b e B LI ERRAE PO E LTE
h, REEOIE, RT&OEISZOMPETHY,
DOWTEFREDIF= 4 o v Yt DK & Zefagitt
BANALH, MHEAHC EENDEF=A+ 2 v R
oM, bR EFEL L%, BAENDBREN S 5
Aibiic (Photo. 1), Z D X 5 i iz EMMR M LKz
DELDBELIEAICIHBEL THLRICIDTH 51
2, TOBRER IOFEFBEIEERC L H SV Ric
- T,

BLBEENE LI 1Dk GM-30 Th -1z, FHLE
IRME DKEop e I 7o B ¥ i EAE L
KeEbh, NBERY CHi LT\ o (Photo. 2~
Do EFl~VVEREILERBLCE DTN TORMEN

Table 5 Organ weight and organ-body weight ratio of monkeys treated intramuscularly
with Sisomicin, GM or TOB for 3 weeks

( ) :Organ-body weight ratio

Drug D(‘;;lg /ggge FBW (kg) Liver (g) Kidney (g) | Spleen (g) | Adrenal (mg)
Control 0 3.870.43 (2.2(1;?.;46) (0.}12;:3.03) (0.1%(1).03) (o.gggigéooz)
6 3.43%0.16 (2.133.17) (o.égig.os*) (o.éié.oz) (0.8?33?003)
Sisomicin 30 8.12%0.42 <2.§§i§.19> <o.§§iﬁfl4> (0.123.04) (o.g%igéom)
lox2 ) 3.22%0.21 <2.Zéi§.13> (o.égigosﬂ (0.123).02) (o.ggiig(.)om)
e e | o3 | e ot o
0| 32502 | ot | (070150 | (0.0050.01 | (0.6070.008
on 6 3.50+0.26 (z.ggig.zw (o.gig.w) (0.123.04) (o.gggigéoos)
0| aR0a | o S | e | (0.1450.00) | (001740008

FBW : Final body weight * 1 P<0.05 ** 1 P<0.01
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Photo. 1 Control. The brush border of the proximal
convoluted tubules (PCT) are smooth. The nuclei
stained evenly and the cytoplasm is slightly
striated. HE %33

Photo. 2 Gentamicin 30 mg/kg. The most part of
the PCT shows necrosis of epithelium with necrotic
debris in the lumen. Regenerated epithelial cells
are observed sporadically. HE X33

o

Photo. 3 Gentamicin 30 mg/kg. Necrosis of epith-
elium of PCT is prominent. Eosinophilic granules
are remarkably noted in epithelia of a small
number of PCT in which almost normal structure

is preserved (arrow). HE x66

L

Photo. 4 Gentamicin 30 mg/kg. Necrotic debris has

filled the collecting ducts of the renal papilla in
which desquamation of epithelial cells is observed.
HE x33

Photo. 5 Sisomicin 30 mg/kg. Remarkable necrosis
and regeneration of epithelial cells of PCT are seen
with necrotic debris in the lumen. Eosinophilic
granules are seen in cytoplasm of epithelial cells
of PCT in the upper part of the photograph
(arrow). HE x33

Photo. 6 Sisomicin 30 mg/kg. Epithelial cells of
PCT are partly swollen, and large vacuoles are
noted (arrow). Necrosis of the epithelial cells are

scattered. HE X 66
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Photo. 7 Sisomicin 15mg/kg x2. PCT’s with nec-
rotic epithelium are seen sporadically. HE x33

Photo. 8 Tobramycin 30 mg/kg. Dilatation of lumen
of PCT and irregular brush border are prominent,
but degeneration and necrosis of epithelial cells of
PCT are hardly noted. HE x33

Photo. 9 Tobramycin 30 mg/kg. There are no
remarkable alterations in the PCT structure. But
eosinophilic granules are prominent in the cyto-
plasm of epithelial cells, and a small number of

regenerated epithelia are noted (arrow). HE x66

Photo. 10 Gentamicin 6 mg/kg. PCT’s with rege-
nerated epithelia and necrotic debris in the lumen

Photo. 11 Sisomicin 6 mg/kg. The PCT cells are
partly swollen with apical parts protruding into
the lumen. Nuclear clumping of chromatin is
also noted. HE x66

Photo. 12 Tobramycin 6 mg/kg. Although the PCT
dilated slightly, neither degeneration nor necrosis
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Photo. 13 Gentamicin 30 mg/kg. Severe vacuolar
degeneration in the hepatocytes is noted, and
acidophilic bodies appear in dilated sinusoid in the
liver. Masson trichrome stain X 66

Photo. 14 Same liver as shown in Photo. 12 stained
with Sudan III shows no fat in vacuoles of
hepatocytes, but the sinusoidal cells show a small
amount of fat (arrow). Xx66

Photo. 15 Sisomicin 30 mg/kg. Degeneration of the
muscular fibers of the injected site is seen in the
upper part of the photograph. Loss of the
sarcoplasma and prominent sarcolemma with nuclei
of muscular fiber are noted in lower part. HE
X 33

Photo. 16 Electron micrograph of PCT of control
monkey. The microvilli are arranged in regular
manner. Beneath the brush border, several apical
tubules, vesicles and vacuoles are present. ~The
mitochondria (M) are elongated. ~The rough
surfaced endoplasmic reticulum consists of narrow
cisternae. Several lysosomes (L) containing mo-
derately electron dense material are noted. Several
interdigitations are seen extending up into the cells
from the basal lamina.

L

Photo. 17 PCT epithelia have preserved almost
normal structure, but there are many lysosomes

containing electron dense and homogenous contents
and myeloid bodies. Numerous myeloid bodies
appear in tubular lumen.

: / LA e
I H BT L, EEE EROBR L b T 00 b
R &tz (Photo. 4), LA LE LW EEO #IECE
2 abbY, TORERIIMRICH, ¥ ARRMAC DR
FTREBIED B Igd - 12,

SISO-30 it GM-30 &3 SR U X 5 AR ZDIThrE
IBIRMECERD b tehy, ORI GM-30 X h R
<% (Photo. 5~6), SISO-15x2 Ti% SISO-30 X h
4 R TH - 7o (Photo. 7), TOB-30 Tigd HIL-7cD
T BRI TH b, L ORI TFRREAHA
TR TH - 7o (Photo. 8), 2D X 5 e K
Mg o3I BIRIC K - 7o LR AT 5 RME D
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BRAIH, Ficif=a o o Bhe2efaZms B>
FEABD BRI (Photo. 9), S LA LEIC B b
NI RME bR S hic,

GM-6 T3 LD T hTRD 512D
SR, BREETIES 58 GM-30 &MU BREN AR bR
#- (Photo. 10), SISO-6 T#% 3 #id 1 #licz < HTh
WCHIE LR A bR, 2l EROREMOET & HA
FEARIE T2 D B B & huie (Photo. 11), flb 25
TOB-6 Tt LD EIEZ2L BDHNRT, AL FE TR
M DHIENFEZENTH b, FELEEDOFEES BT
13757 7o (Photo. 12),

GM-30 T 3 Birb 2 B Tl 22 faZebt o’ v 4§ 7
W LEERED bt (Photo. 13), Z2fan—ificit~
v VY VA X ) FERICYE SRR YAE L, R G
TRCM:TH -7 (Photo. 14), ¥ ZDHD 1 HIT
VEHREE U R BEIRPNIC IR e’ HEBE A 26 Bk L S e,
TOB-30 o 1 BID FFIfC b FUD 22zt iBed b
Toh’, FORBERRETH -l LOMORED FFICITF
BT NEBIBED LRI h 5T,

PG I AR ME O 2N, SR, MO MRS
Rpbi, Wi, DAFEMROREY M- T, £D
FREE Y G- D HE I A R L ey, BRFITC 2
FERD LN h -T2 (Photo. 15),

GM-30 CH¥s X OWFDZEALA R S s - 1o B T,
Bl HORAAMANC A U A fafk & BfER 2 S Atia &
DSBS E L S, F B M 0 WA
PRFEIC D BT, GM-30 Ot 1 TR I © IF
B ZEHE LT\,

8. EE BERT R

B ZEA LA TR B AT AL TR IR A A O TR

Photo. 18 Sisomicin 30 mg/kg. Many lysosomes
with electron dense contents are noted in PCT
cells. Microvilli are present but sparse, and Golgi
apparatus (G) has developed well.

HBE & Tr - 7o SISO-6 Tik LERICEHETHED
W REEONE L 1 =) VR G, —IRITEEO
fit2 B & A+ 7 phagosome 23401 L C\ 7= (Photo. 16),
Fio 3= ) RUMESRER L, MBS > T
B b b S, A RME BRI
3= ) vERIMED S EERS bhtz (Photo. 17), LasL
Rl F&3s & O DAL /NSRBI AFRL T N & LIRS
Bhieho7tc, SISO-30 THig CHLT AT RAAD
nich, TORENM L, RIFB&DWEELE LI -1,

% 74 { ® phagosome % & A 7¢ b B Mfian BN X b
% A% b AR, SHIC SISO6 X h HRED 2
=) VRIMEO MBI EHETH Y, FEEFHEED

Photo. 19 Sisomicin 30 mg/kg. There are large
residual bodies containing numerous myeloid bodies
and electron translucent and homogenous material
in PCT cells. The space between PCT cells are
wide. And the junction of the basement membrane
and epithelial cells are loose and interdigitation

has disappered.

Photo. 20 Gentamicin 30 mg/kg. Most of microvilli
of PCT cell has disappeared. There are many
lysosomes containing myeloid bodies and electron
dense material. Ribosomes in the stroma are
prominent.
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Photo. 21 Gentamicin 30 mg/kg. There are necrosis
of epithelial cells on the left and the so-called
“Shrivelled necrosis” degenerated epithelial cells
on the right side of photograph.

Photo. 22 Tobramycin 30 mg/kg. The structure of
PCT seems almost normal, but many lysosomes
containing electron dense material, apical cyto-
plasmic bleb protruding into the lumen (potocy-
tosis) and dilatation of apical vacuoles are noted.

W% 47T 5 phagosome JUH btz (Photo. 18,
19),

GM-30 I2\\ T EOFT R2Rs bt 23, Mg
HWORBFHED phagosome DKE ST KE S, i
3= ) VARIMESERR LTIk X 5 7 KB © phago-
some [FExBDLNII, LEMAN S HELTL ¥
STCRMIE S 2L, —MCIREWEEHTHHE LK
3 # H Xt (Photo. 20, 21), GM-30 TiiMfanZE4L,
DRBE LY M sbh e, MERMECHEEE) & —
AR LTV o TOB-30 1\ Tid LD R T
#Eo phagosome o HBIME L SISO-30 LR L X 5
ThH oty BlFELE SRIchTnie, Las LIRBHY
WIS T phagosome A5 L, LD & e
THXS Ml B oA IRAME b S hic
(Photo. 22),

m % ®

7 3 7 BERPUEME O %  HEHME S X OB R A
FTHZERELHMBERTVLBSS0 ) S HGEH LW
7 3 BERYUEYH Sisomicin O R B RO &L LT
B#&L, GM kX0t TOB k& il Lico 3 3H
& b I B AR T A I R M b B R A R T B 1
ARE LT, L LEDRERFIRHNC X b HM%
NP ot 30mg/kg HEEG Ui icd 5L, GM
CMEREERRS IO 7 V7 F=vo EARREL® L,
MEBRBEDOEE S O TH - Too MIRFMNCT S KA
BOREEGEN RS W TH - 7o, Sisomicin & TOB %
BE LY vic B TRMEIREER L 7 V7 F =0
ERE GM X 5b0 X WV RETH Y, 2 FHRHCE
7o 1ens, MEBMEE TOB ik CRECAT)
LT\ L LRI LRI S B2 Sisomi-
cin e X h k<, HEERIC S Sisomicin FE-FRilF5
DWHENE Lr o1z, TOB BE5HI T EEOEEIEITZ
U<, JCALESRME OIS E A B L, KB b
BHC S Lo LB R  fRich Tole, KEE
DHBLY TOB Tize o bhd, RME Lo
% IkEEEIY GM ¥ X O¢ Sisomicin #H5-HlC R < R
R TwBdDEEL bR, L LERBEHELE TR
PR bR 3 =V vERIME % B T % pha-
gosome DIGFLAN TR OIEFNC S PR D b i,
7 v + DBCKT B GM O 8 BT Kosek
HOWE T I =) VMERETs lysosme DFEL W3
MERLTHBY  FIEDOMRETITiR-727 v P X
O 1 2T 5 Sisomicin, GM ¥ X 8 Kanamycin ®
FHERBIC I\ T 13 SEROBEGESELR TR D,
Flpt: 7 + A7 7 X —EEENGEPH & lysosome T
BbHENHERI NI, 4ED TOB DR EZ N %
&, EMERRMEERAD 3 =) VRRNERET
lysosome L7 3 2 BERVIAEYEC L Y ERI K 3
JBOFT R LR S huic,

Z D X 57 lysosome DO EEF IO\ TIEEAEN
LTI, Kosek i3Milan BRI R T 2 b AJRE
DA% T L, GM A lysosomal degradation % 5
T LM R TR LT\ %, LA LA EIDBERHT Tk
JPJD autophagic vacuole DIEEILIZE A LRDLR
mwiebhsbbd, =) vHIMEE ST lysosome
ENELL, MifNREO bR I DD LS
lysosome 734z U7 aJREMEIZ A 7o\ b D EF 2 b hfc,
T LA & b O Rep—BI 2 (XA F 7k 2 DG
4 LB % heterolysosome OA[EEM: D HBHH D &
Ex bhic, MBTHBEDCHNEXHT % lysosome D
ARDSICHRIN SRS B D == o o v R & Bz T BY
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Table 6 Summary of toxicity of Sisomicin in comparison with GM or TOB

in rhesus monkeys

Toxic signs

GM 30>SISO 30

Induration of
injected site

GM 30=SISO 30=TOB 30=SISO 15X2

Anemia GM 30=TOB 30

Glycosuria | GM 30>SISO 30>SISO 1552

Elatinine T | GM 303>SISO 30=TOB 30>GM 6=SISO 152
"Na, CI | GM 30>>TOB 30

K| or 7 |GM30>TOB 30

Ca | GM 30

GOT, GPT 1 |GM 30>>TOB 30>SISO 30=SISO 15X2

Kidney weight

GM 30=TOB 30> SISO 30>SISO 15X2

Necrosis of
proximal tubuli

GM 30>>> SISO 30>SISO 15X2=TOB 30=GM 6

SISO =Sisomicin
30 : 30MG/KG/DAY

15x 2 15MG/KG x 2/DAY

6 : 6MG/KG/DAY

BEEELTEY, REHCRIO X RBREEE TS
MR BEEE LT BN 5 pdibh, X HICBHEC
%0 1= ) vIMEER BT 5L OO BERES
AT BERL LR, KFD lysosome LAY B
EXH LBV NI AVWEETHLDEEL bR,
BEPRICI GM % X 0° TOB 1o X 3 REFEEH R
BDHRTWBBID | GM-30 TikiiE GOT, GPT R X Ot
LDH 7 bH U, a0zt & FREo HBinE
Livotze % 7o Sisomicin, TOB ic & » THBE D
GOT, GPT, LDH o FH#F R L1, ToBEX
TOB %#5 LicRce s i<, OO 1 ST
M RE DA BB I hic, LaL SISO-30
Rt TBRBENIC RS T N E BLIZBD b e h - 1o,
GM-30 ¥ X8 TOB-30 TIXEEORMAED LR,
MR FET 5 2 LARE S hicht, SISO-30 Tik
HRIERRANDIERIZRD b hish ot TOB D5 5 b+
ki 5 EERBRC I\ Th RIMROBA D HE I T
F DD | Y LC RT3 s ABOEERA bR,
Sisomicin © 30 mg/kg/ B GFCBIL T, AARK1
B 1E§gET 8L 2 BT THRET HHCOWT,
FOEEOHEDbN X HE L TAHich, 30mg/ke %1
B 1E#E LR ARERY, —BER, mEREER
FIV7v7F=volbR, BoREBE L ERL, AL
1HECLDE L TRETHAIHNBHROBE R FEH» -
o

Fy b, 4 XBIOHAD 3 FEET Sisomicin D HH:
REH TR -7, WTFhoBRBCR T BESE
NEEBMFTRTHY, FOBEZOHELELUL, BRE
BEDLRIEhr T LLT v b TRAFICKT 5
DM 2 BT MBS 5 oo

SEHC X h A ERINCHEELOBE Y £HAE
oW THE L=t Table 6 TH B, B~ADEE
12 GM TEbH# <, &\ T Sisomicin TH b, TOB
DE~DHEIED 5 - T MR X OFRMBRFA
D # 3 Sisomicin TN GM kot TOB TX b
o foo BB OWTIRBRE L » keat, GM-30
RO TERKIICEEHRTA BB B Lic, 20 X
5 7e—ERD DA TCHENED GM TR EVATEEH
NRB I, 2oz LixBEE B, GM o Bt
PPAEIhc LLBET A D EEL bR,

6 mg/kg L5 LIBCK\WTh GM TRIBEL
AR <, Sisomicin TiXZ S BE D RHIE LR OELA
Zbhtehy, TOB TIXHBANCH LML LA
ERDLRIih ot

B MM OEEEI LT 3 AR b h e it is
Mo Tlo

V. # =

FH LT 2 ERYAYE Sisomicin o Hi LM B 4
THEFADHEBCTRE LI, 1 BORERIZ6 F
X030mg/kg &L, 21EMIMRNCE S 21Tt - 7,
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1 HE 30mg/kg CBIL Tl B 1 E¥STHEL, 16
mg/kg T2 @R 5T B 2 BHERT o HBEELT
12, Gentamicin % X 7% Tobramycin % i\ Sisomicin
LRI 6 3 X0 30 mg/kg D 2 HEFHCOWTREL
o

WThOEFICEI LT b £ 0 FE RN BRI
FiE LRoOBETHY, LROEMK, BIELADDL
h, Thicff- THERREHR, 7 v7F=vDOLEH,
BARS IOBROBE, REOEL,rBD LRI,
DX 5 1B Gentamicin 30 mg/kg #H G Lic
BEic#E U<, K\ ~C Sisomicin 30mg/kg B TH b,
Tobramycin 30 mg/kg B CITIHHERIBECTH D, L
ABELA, FEEHNE X O ERRME O iR #H
HTH o Too BEINCILEMERRME LT =Y v
B Mex BT % lysosome DF LA LR, LK
DOREE L OBRELRE I N,

FrBsREfES3. Gentamicin 30 mg/kg Bhici@ <, Fr#l
fan ZefagEtt: b iFREH B A > T b, Tobramycin
30 mg/kg BT L HUT 2BEOE(LARD ORI, L
AL Sisomicin 30 mg/kg BED FFIIC I RB2EHC A
AR D 5 T F o H MM b Gentamicin & X O
Tobramycin @ 30 mg/kg #H 5 LABICED bhfc
5%, Sisomicin 30 mg/kg B TIIARMERBICITE LA L
ot

—ER S L OBEOEBNIIEEL L i3 v FTL,
Gentamicin 30 mg/kg B#CHEd M <, K\ T Sisomicin
30 mg/kg BTH Y, Gentamicin 30 mg/kg 5L
Fo Y AT LR B L

Sisomicin 30 mg/kg # 1 H 1 B4 5- LR L, 15mg
/kg o1 H 2 ARG LB ikT 5 &, BEhdg
FZOHMNFEL, BEFKEC I h BHOBEIIR > T
2o

6 mg/kg wHL LicH i\ T BHE(L Genta
micin #EFCHELBL, KRWT Sisomicin TH b,
Tobramycin Z#5 U7+ QBT CEEANC E R L
Y (B9 /PN s

BB I GRRAEO M, HIE, BMELEL LR
fond, FORECE LT 3 EHIMICET L2 51,

BEE L ARRCHB IR LR, SiKE
=, PHEBTHRICERHELES,
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SUBACUTE TOXICITY OF SISOMICIN ADMINISTERED
INTRAMUSCULARLY IN MONKEYS
— COMPARISON WITH GENTAMICIN AND TOBRAMYCIN —

HisAKO TANAKA, MITSUTOSHI WATANABE, HARUKO HATTORI

Pathology and Toxicology Department Preclinical Research Laboratories
Central Institute for Experimental Animals

Subacute toxicity of Sisomicin, a new aminoglycoside antibiotic, was examined in 24 female monkeys
receiving intramuscular injections for 21 days. Daily doses were 6 mg/kg and 30 mg/kg; the latter was
administered to two groups, one receiving 30 mg/kg once daily and the other 15mg/kg twice daily.
Gentamicin and Tobramycin were used as active controls at the same dose levels.

The main toxic signs in the high dose group of all drugs were epithelial lesions in the proximal
convoluted tubuli of the kidney. Increase of serum urea nitrogen and creatinine and appearance of
proteinuria and glycosuria progressed according to the degree of renal injury. These renal alterations
were most prominent in monkeys treated with 30 mg/kg of Gentamicin and next in monkeys with 30 mg/kg
of Sisomicin. Although lesions in the proximal tubular epithelium produced by 30 mg/kg of Tobramycin
were relatively slight, swelling of the kidney, increase of kidney weight and dilatation of the proximal
convoluted tubuli were remarkable.

Electron-microscopically, an increase in the number of large lysosomes containing myeloid bodies was
noted in the epithelial cells of the proximal convoluted tubuli in monkeys treated with all three drugs.

Impairment of liver function, vacuolar degeneration and appearence of acidophilic bodies were marked
in monkeys treated with 30 mg/kg of Gentamicin and slight in monkeys with 30 mg/kg of Tobramycin
but not noted in monkeys with 30 mg/kg of Sisomicin. Anemia was noted in the groups of 30 mg/kg of
Gentamicin or Tobramycin, however there were no alterations in the parameters concerned with erythrocytes
in the group of 30 mg/kg of Sisomicin.

The severity of general symptoms and decrease of body weight paralleled with the degree of renal
insufficiency and were most prominent in monkeys treated with 30 mg/kg of Gentamicin. In this group,
disturbance of equilibrium appeared rapidly during the last few days of the experimental period.

Comparing the degree of renal toxicity in monkeys treated once daily with 30 mg/kg of Sisomicin with
that in monkeys with 15mg/kg twice daily, renal toxicity was less in the latter group.

Slight alterations were noted in the kidney of monkeys treated with 6 mg/kg of Sisomicin or Gentamicin
but not in that of monkeys treated with 6 mg/kg of Tobramyecin.

There were no differences in the degree of injury at the sites of injection in monkeys treated with the
three drugs.



