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BWOHHEAL T,
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ER O X L7-#4, Gentamicin (% Netilmicin L h 2R\ EA LR Lo

5. MEH L LITHEMEREC lysosome ICEMEREZ L, lysosome JA¥I A 5 DO *
{2+ 5 5%, Gentamicin (% Netilmicin |2 b~ T 2 ~ 3 {SRIEDOHEA %R L1,

6. acid phosphatase, -N-acetylglucosaminidase * {554 LT, lysosome B if{GizoL-

TR LI, AEAE LCBREICKE L THRWFRALXIRL,

lysosome ¢ available activity o

WAx L 7:5325, soluble activity T, BEFILICIAEEDOEIIED LRI -1,
7. lysosome BRI DB DOEH: (available activity OB H)) wFi¥ 3+ £ Al 12, Gentamicin (3
Netilmicin ({2t XT 2 ~3EREDHVEHRL R T ENED LRI,

T/ EREGRITE N E (LUT AGs) BNl
fEf* 42, Ehi-ZEHXTh b, Streptomycin (SM),
Kanamycin(KM) o5 f L%, Gentamicin(GM),
Amikacin(AMK), Dibekacin (DKB), Sisomicin(SISO)
RE, BETCCHEOERNERASh, ThEhEh
LERHREHF T B, L L AGs kit BHELE
BRUSLD, EREALELOEENRLETH S, b
L AGs RF|oieh T, HEHNERTED, LrbE
EDDGEAAHREh Bk &, AGs DHMAKIX
AORHEMT B ThHLD, COLDLRELIETE

BHANILERT VB,

— R ERORBRBIC S VT, WD, M, #
D ftiic o THi « © screening A 4T bR B oL, B
BRIERBWICH TR M XUBERBRAETH D,
SROBMEFNEZEL, 1, TORFHDHE I,
WAHLALEHKIND B Lich s THENERALUL S 12
invitro TORBMAETHNE, FERCH AL HEL
BTHH 50

EHOBEECOWTIL, *OBERML L UHRER
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lysosome @ & (kA [1 & h!™Y, in vilro T lysosome
T A KA O BB AT, AGs HI /o Mk
HEXYLID EWIRALEIRTWLYY —Ji, b
bz AGs » lysosome I b ¢/ <, oD
ribosome i~ 4 1)1+ 2D B L & L WA L,
in vitro T KU, BARIEMILOME L1
F s i A RN VS L

Netilmicin (NTL) ix# L <R S ht AGs oD &
STH b, DM T Bt 2 — v DR K
BEPE, TRRRMEM A e tide & JEH e IR S L K
bhoTWWDW, &z GM & NTL % lysosome
1 X U ribosome i B M)k in vilro THLKIR
s, LB @MALUM 0T T 2o

1. GM, NTL (c&3ZABAMEF

1. EBbKs JUJE

A% 12~16 B O Wistar %5 5 b (UKMFR
FAESB) 4~5E¥ 1BEE LTV, TRiCAVS ~
288X, RNAase free © Sigma 3§ Gradel D, D%
AL,

D 7, b ORI NS E O MM

T PRMTERm LR RSB L, k& L7025
M o o8 (50 mM Tris-HCl, 25 mM KCI, 10mM
MgCl,, 2.5mM CaCl,, 1 mM dithiothreitol pH7.4)
THEWL, 2.5 BAD v 3§+ T, Waring blender ©
BEAC—FTBMAEs+4 XL, #30% cE2
F— b Ltz h# Table 1 2R ULIcHFET 4 M & O
L, B#EmcEBsR: 105,000 g @ 1-i5%, FFMRaeT
ESEE LTRBICER LI,

2) 7., FBhHD ribosome F3id D5y K

5., PEREEKRAL, Tk insitu THIRX b 0.25M
v 2 % (TKM-CaCl,-dithiothreitol % &) T #EH
Lt T %, BB LCER22.5% (wv) o fFHila

Table 1 Preparation of rat liver soluble fraction
Rat liver
Homogenized in 0.25M sucrose-
TKM-CaCl,-dithiothreitol pH7. 4
30% homogenate (w/v)
| 650 10 min.

| I

Pellet Supernatant
(Discarded) l 10,000x g 20 min.
| |
Pellet Supernatant
(Discarded) | 105,000 g 120 min.
l J
Pellet Supernatant
(Discarded) (Soluble fraction)

MMM ER TR L, Waring blender Oz ¢ -
FT30 pMAaerr4 XL,30% helk—bEts,
Woheyk— 3, Table2 LA HETHERLY
117c\vy, DOC gmtk D% 0.25M = o SEHICHE
LT ribosome #}lij& L7z, Table 2 iz £iRL1:0.25
M . 8¥'2, 50mM Tris-HCl, 25 mM KCI, 10mM
MgCl,, 1 mM dithiothreitol %% > pH7.4 BETH»
Lo /1ML t- ribosome 2piliz, ({H1Z Ao DRY
Mz L, SOunit/ml 7% Xk 542 0.25M o MEHCH
RLTHE L,

IEANKGFR TOMKI1(7 18 1%, *H-leucine ¥ ERLL,
Table 3 iz i L2 LU R%EMA . T, 37T°C TiRE S LK
NH10HM T v+ 2a~X—+F5, 10% TCA 2.0ml %
mix TRICHE LS, 3,000 rpm, 20 5R&0 LTty

Table 2 Preparation of rat kidney ribosomes
Rat kidney
Homogenized in 2.5 volume
of rat liver supernatant
30% homogenate (w/v)
' 650x g 10 min.
| [

Pellet Supernatant
(Discarded) 110,000 % g 20 min.
| |
Pellet Supernatant

(Discarded)  \fixed with 102, DOC !
to final conc. of 1% 105,000 g

and layered over 0.5M !

sucrose- TKM-1 mM 120 mio.
dithiothreitol pH7.4 |
| I
Pellet Supernatant
(Ribosomes) (Discarded)

Table 3 Cell-free incubation system

12.5 Aygp unit
4.0 mg protein

Kidney ribosome
Liver cell supernatant

ATP 2.5 umole
GTP 0. 4 gmole
Phosphoenolpyruvate 10. 0 gmole
Dithiothreitol 0.5 pmole
Pyruvate kinase 50.0 pug
Tris-HCI buffer pH 7.6 50. 0 pmole
MgCl, 10. 0 gmole
KCl 25.0 gmole
Sucrose (RNAase free) 250. 0 gmole
*H-leucine 1.0 xCi
Antibiotics solution q.s.
Final volume 1.0ml
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Table 4 Effects of GM and NTL on the biosyn-

thesis of protein of rat kidney ribosomes

GM NTL

pg/ml (% of control) (% of control)
10 92.3+ 7.1 97.4+ 7.7
20 76.9+ 3.3 93.1%+ 6.6
40 52.5+10.1 81.6+£10. 4
60 32.9+ 4.0 78.2+ 7.4
80 26.4% 3.6 60.8+ 6.3
120 23.6+ 4.9 50.0+ 2.9
160 17.6+ 3.4 37.7+ 4.4
400 10.3+ 2.4 22.1+ 4.7
800 7.9+ 1.8 17.0+ 4.7
1, 600 7.0+ 2.1 15.0+ 5.8

Values are expressed the averages+S.E. of five
experiments

8%, BETS *H-leucine ¥k T 57, 5% TCA
T1[E], ethanol T3 [E, acetone T3[E, pn#h5%
TCA T1E, BRKTIELRLEFEL DELTH
% L7, Amersham/Searle 4 NCS 1ml #inx Tk
{MRL, WELXERT S, BRES17 LB L,
toluen v v#v— % — (POPOP 0.1g, DPO 4g/tol-
uen 1,000 ml) 10 ml CELEX X{#k»T-1 7rch
Tinx CTRMT %, K2 Packard Model 3375 ®gg
hovFrv—vavhv s —CHEERREL, BE
Xy dpm ¥HEHHEL,

GM,NTL i1, &K% EHRARBKCERLTRG
%sz’ﬂ Lto

2. FEBREK

% ribosome % A\ 7- in vitro DEL SR, K
#l#Mx s\ control T *H-leucine D& h = & i
1,113.8dpm/|1 Az unit+180 TH-7to GM ¥ L ¥
NTL i%, 10 £g~1,600 ug/ml ¥ CORE 10 S+ Kt

Fig.1 Effects of GM and NTL on the biosyn-
thesis of protein of kidney ribosomes
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Table 5 Preparation of rat kidney lysosomes
Kidney cortex
Homogenized in 0.45M
sucrose-1mM EDTA pH7.0
12.5°% homogenate (w/v)
‘ 650X g 2.5 min.

Supernatant

5,900 g 5min.

|
Fluffy (Discarded)
Middle
—Lower layer

|
Pellet
(Discarded)

Supernatant

layer— (Discarded)

Suspended in
0.6 M sucrose-
0.5mMEDTA
pH7.0

5,900 x g 5 min.

I I
Upper layer Supernatant
(Mitochondria) (Discarded)

Lower Layer
(Lysosomes)

FHEML, FRECITS *H-leucine D = h = Ll
#WPE L, control Txf+BH%TL LI

P12 Table 4 iR+ X 51, GM,NTL w¥h i
BCHAILTE h ZAMHEABREYRL, GMIXEDORE
IZEWTH NTL X bV BHBFA Y EbH T Lavbhh
oo ERERTHLMARLISIT, GM & NTL (23F 1
3 DREHRTRBEDCHEERYRL, NTL:x GM
CHENTH 1B BECEMYFTILOE 1 6h 5,
Fig. 1 3o olfF¥HEcE el oTHh, Silhiahr
HEEACTERREY, R4 ®87T. - 57 5 °H-
leucine ® & h = 2%, control I+ 5 % T L1
bOTHY, FKKREELERAAMMAE - DML, PR
HBREGRYBH b B,

II. 5.y MW lysosome (R (¥3 GM,NTL ©

§ 24

1. KRHERIUVHE

BIE & [ CHEpE Wistar 585 ., b 10~12 JC& 1 BE &
LTAW, 79 MIMEKMICXVEZL B ¥ il H
L, KA, HiE*S#ET 5, KEXTE (vv) ©0.45
M > ;##%—1mM EDTA pH7.0 & T,
blender OFEFH AL — FT 20 Wl+E2 714 XL, #
HFTCFEBLTI12.5% kE % — b & Ltco lysosome(L)
T Ly.) o4r@tix, SuiBko, TappEL H'0DK ik (o #E
C, Table 5 1IR3 X 5 A EELETR » 7o 5,900
Xg 59MEDE LT X b, Ly. & mitochondria (AT
Mt) Hi—HcBELTHBRLTL 52, ZHIFED

Waring
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WEAEN B 2D Th D, WD M8 O DR Tk
FRILH Ve Lizhi»T Ly. & ML ZE0[f {0
THAL, MU IRIEE S DIBLT, TX 5L Mt
NP AZRA 7L Lie Ly, rich 2 0MEL1ze & Ok
fECiL, ®AILc X5 Ly, opRRAARI< 1o, 0.6M
v a BE#E—0. 5 mMN EDTA #filv e & D Ly. Jrilid
EAMZWL L, LAk ORI TiXF~T 0.5mg &
Filml &7e% & 52 RUTENT 5, S X HimLT
187 Ly. Sruiisk, R¥ROWIGIED LY xR B v =
L# T % L, acid phosphatase T 6~ 8, B-N-
acetylglucosaminidasc T 15~18 (& 7c b, My Ly.
I~ £ 8 T REAN AN

GM,NTL 3z hh¥h 10mg/ml Oi@Ei= 0.6M -
a BE#—0.5mM EDTA @M L, Ly. #riidi- M~
DWIE ML, 0°C, 25°C, 37°C joT—SEHEML v *
aN— b L7cp, BEREEDOREYIT » 120 IGHENT
DRIG F TiX, £% 1.0ml ¢z Ly. ##E#; 0.1 ml
I TRET 2 12e), COBED GM, NTL ok
RERERTENLZRED 1/10 L1,

2. WEEOPE

acid phosphatase #E{%(%, p-nitrophenylphosphate
*HH L L, B-N-acetylglucosaminidase 7% {4 (3, p-
nitrophenyl S-D-N-acetylglucosamine % #% B & LT
JE L1,

Ly. B2FD#/EM 2, Suisko, TaPPEL &' Fi:i -
P& THE L7z T78db triton X-100 # #X1F 0.1
Z\ZiEM LT Ly, BR M L CTHE Lo iEifl% total
iEEE L, Sk X % available fE#:, soluble fEif
i3, C o total FEEIZXHTEZLLTHLL T W 5,
available 43, Ly. BEOBHE X< 72 5, buffer,
HEEMECIZO0.6M > P CTHABL, 2EENET
ICXDBEDOREEHNT 10 SIS v 2 <-4 vif
SHELIETE D, BOXEEBREYEHL LTV 5,
soluble &%, Ly. @i% 15,000 rpm, 20 43fi&.0r
LT ZEr\ fo B (RTEMEDE) hoER > FbT
LDTHE,

bhiiix, 0.5mg EE/ml o Ly. 4@ichiz, GM
NTL #FENL T v .-+ L, EBHCIhbE
EEEREL, Ly. FHOBMOBE S TH L
o

BEOADOEE ZF M albumin ##8i# L LT, Lowry
B X BELY,

3. lysosome DEREEMIZDOT

Suieko, TaPPEL HiZ X % Ly. o light-scattering
property {2 DL THRE ML fco Thit Ly. oLEH
ERT—O0EETHY, 540mu TORINDHA B H
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Fig.2 Changes in the light-scattering properties
of rat kidney lysosomes
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WL, MUOL, MEOREYAM S L DT, Ly. o
availability, Ly. 2.6 DR ¥ P2XE D %M ~ 80308 F%
Lo Tud, THbob— 'R M = Ly. 1 /% .-
FTBE, EEEAYIZ 540 mu OBRBA MY L, Thicit
- TR 2D avaibable iFtt 4 LR L, LEBHT soluble
EEO LR, HgFRQOMMIBHOLID, Z DI L
&, ¥F Ly. ROBERCFELH-OFLH £ L, BOE
BELGATHA, 2O 2FWNE - - Ly. Hit
3L0DtELZLNRS.

HEIERAREY 0.5mg/ml (= F/WL/: Ly. HEY,
0°C, 25°C, 37°C TAf v % - ~X—} L, &85z 540my
(I THRREIEL, & 20215000 rpm 20 HE0R
Lx{Tev, & B fick3 2 Ly. 26058EAR0
MWl %{Tle»1co 22, =@ Ly. @E+iz GM, NTL
LI LIBEO Tz T L FAROBH YT 1

4. ERERK

1) light scattering property OZH)

Ly. B&E# D 540 mu =25+ 2%z, Fig 2 icRL
ek diz, 0C f vF.xX—v 3 vCIRREBLALELE
T, MK TH NI T ORI ERDLORT, BY
THEH IS RIChTUL 5, 25C Ti3, 2B5MET U
%, 3R T 46% DRIRDOKYH Bsbi-, 37°C Tt
1RRI® T TiziE 60% < DRIOFPERL,
BROEENEETHEZ LABEDLA, ZORSETO
BEEDOEHELX &7 &, acid phosphatase o avail-
able jEYE(Z, O-time T 35% » 6 63% ~, soluble
B 3.8% /5 17.6% ~LE LML, BOHIE
BROBHEIRI > T340 E2 bh5,

SDXSREHT TR, EHIC X 5 HBEERIIEER
ThodEEX, LIz 0°C #1132 25°C ¢, 2B5HLA
DA vFaR—v 3 VTR L iEL L

Fig.3 12 GM,NTL #%hFh 250 ug/ml ORET
Ly. 2B L-BED 540 mu ORI EA & B
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Fig.3 Effects of GM and NTL on the light-
scattering properties of rat kidney lysosomes
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LA DTHD, WIEAE LEHEM 30 HETTTICHHE
rEDHR, control IKHERTRIDOMANKTH D7,
0C CREFTIBERIZSLNT L, 25C A v 2 X —
va v 1 EEE T, LOHEAMOERDXEL B,
2 BERIE CEBRIZA B, T Of5E, GM (2 NTL &b
b Ly Blizxt LTHEER%E 5, BT~ 5 7ent
Th0LELLR D,

2) Ly. Bu»boERADGES

Ly. sz GM,NTL #%mL, 25C 1 v % .~
- v 3 VROBRKEERH[OE#HICOV-T T L -
#i, Table 6 \ZiRT X 52, ZRE DS & KB DO
CHIBIBARA D b, F AWML TV5, o
DERTHL ML 512, GM,NTL & oz
Ly. RieffB LTEXBB L, BEAOHEMEY LT 5%
2, ZOfERIT GM i NTL ic kR Tik 528 <,
2F 1/2~1/3 DT NTL LEBEORBY 52 T
VWh,

UE*E i[5 Licos: Figd TH H, GM 250
ug FsBE vz, NTL 500 ug ¥5inBE & 750 ug 7EpnbE
DHEOMEXRL, Ly Bicxd 5 (FA @, NTL i
GM D 1/2~1/3 BELE2 bR 5,

3) BEFEFEMLDEKEE L. GM, NTL o l#

CHEMOTHERAPY

831

Fig. 4 Effects of GM and NTL on the release of
protein from kidney lysosomal suspensions
into a soluble form during incubation at 25

C
100
—— Control
= — GM 250/g/ml
S —— NTL 250/:g/ml
k] o---= NTL 500/g/ml
7 sof > NTL 750uk/ml
R
[
g
=9

10 ‘
Time ‘hr.)

REREX IR L Ly, rifichiz, GM, NTL %%
LT 25°C T v& . ~X—+ L, £ENYIZ acid pho-
sphatase DFKIGIEXIIE Lzo  DERMETFTIL,
Wtk T RS b hieh -7 GM,NTL v hi i
IR 2 B b h,
PEE Lz AL, KRN T 2N A2 i L Tuv D
(Table 7), JERHIE (AP oVTix, NTL 25 pg L
TOWEL 50 ug LI LEORRIETUIRM s w2 b,
GM Tix 12.5 ug & 25 ug L ORI THIED V11250
gy

Fig 5(a)(b) (X DR EEKIcE LhtiDTHS
7% GM Z NTL (2 [t XTI B 2 i2afiv e 1 2 % L,
1/2 T4 NTL X hsfuju#4 15 available (5.0
LR BB, soluble iEPEicouWTix, GM, NTL &
LiZav e - b {EDO Bl -1,

B-N-acetylglucosaminidase {G{:i2 > T 4, []ED
Biitwpnz 72p%, Table 8 («</RT X 52, HHAIGEME D
available {E{:D LR35 5 Y, NTL Tix ik
(LEEHBIE L DN AR eh > 72, GM T n B
(X, %% available {HPEDERRILIAFED G20 B h
Do LU NTL T4, 28501 v 2 ~N—2 5

total

available (5§, soluble %

Table 6 Effects of GM and NTL on the release of protein from lysosomes into a soluble form during

incubation at 25C

Time | Netilmicin (zg/ml) Gentamicin (ptg/ml)
(hr.) | Control | e — —
125 | 250 i 50 | 750 125 250
8.9+1.8 | 16.1+1.6 | 16.2+0.1 [ 21.8+£2.0  25.1+0.1 | 20.8+3.2  24.2%0.9
0.5 13.7£2.6 | 18324 | 20.3+1.7 | 231%l4 | 28.8+0.6 | 23950 | 24.4%17
| 142823 | 175830 | 20.7£13 | 249814 | 30.3£0.3 | 27.0£1.7 | 28.643.8
2 | 19.8£1.8 | 19.5%0.1 | 21.2%2.7 1 29.4+1.4 | 33.9%1.1 | 3L

27.610.6

All values are expressed a mean+S.E. of three experiments
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Table 7 Effects of GM and NTL on available and soluble activities of acid phosphstase in lysosomes

during incubation at 25°C

. | Netilmicin (ug/ml) | Gentamicin (ug/ml)
Time Control - S Rk e
Chr.) 12.5 5 | 50 5 1zs |
0 1) | 29.6+3.3 | 35.8+2.7 | 373131 | 47.7+3.2 | 48.111.6 | 40.3%1.6 ' 40.5:1.3
2y | 53£0.7 | 90£1.6 | 82109 | 10.0£1.0 } 10.040. 2 ] 10.6£0.8  9.4:0.9
0.51) | 268428 | 40.2+1.6 | 46.8+4.2 | 58.2£0.9 | 59.4%1.7 | 49.123.6 54940
2) 9.441.6 | 12940.2 | 105115 | 10.840.1 | 14.3+1.2 | 13.8£0.3 12.940.7
1 1 | 36542 | 57.6£0.1 | 57.5:3.9 | 73.1t41 | 727213 | 628461  70.5:31
2) | 10.3+2.4 | 13.2+1.8 | 128+1.1 | 16.1+1.5 15.8%1.7 | 13.64£3.4  14.040.8
> 1 | 50.8t44 | 71.5:3.4 | 73.6£2.0 | 89.147.5  89.842.4 | B0.9t15 849162
2) | 17.34+2.0 | 17.8%0.6 | 17.040.9 | 19.120.7 | 19.6£0.3 ' 21.0£2.5  2).5416
- 1;: Av’arilable activity (% of total)

2) : Soluble activity (% of total)
All values are expressed a mean +S.E. of three experiments

Table 8 Effects of GM and NTL on available and soluble activities of B-N-acetylglucosaminidase in
lysosomes during incubation at 25T

Gentamicin (pg/ml)

Tme oo ]**__ﬁ,Ne““‘_““,'"ﬂ')_ R

r) o 125 | 25 1 50 75 12.5 25

0 20.3+2.0 | 23.540.2 | 25.842.4 ' 24.3324  245:0.2 26.4:0.6 338126
2) | 2209 | 25%01 | 26£09 | 27£0.3  54%#0.2  3120.2 | 43%L3

051) ' 23.1%2.4 ' 28.8£1.8 ' 31751 = 31.8+0.7 | 30.9%0.1 = 342:0.6 ‘ 38.1135
2) 36+1.4 | 45+21 ' 3.7£1.2 | 4840.1 ' 6.6+0.4  53%10  570.9

1 D 26.9+2.4  31.8+1.8  37.8+0.4 37.1%3.2 | 37.1%3.4 340%0.6 52.1%10
2) 47£1.7 | 41%1.4 | 4.4%0.6 6.711.0 9.410.5 8003  7.0£0.6

2 1 36.0£3.1 = 38.3+3.3 | 55.1+3.2 | 56.545.5 | 63.9%5.8 | 47.7+3.0  67.1%l1
2) 6.7+1.0 | 7.1x0.4 | 6.1%0.5 | 10.3:2.6 = 10.1=0.9 | 13.3£0.2  12.9+0.9

—l)b._xv-ailabl;agtiﬁty 7(%v ofvi total) 7
2) : Soluble activity (% of total)
All values are expressed a mean+S.E. of three experiments

Fig.5a Effects of GM and NTL on acid pho-
sphatase activity of rat kidney lysosomes

during incubation at 25C

Fig.5b Effects of GM and NTL on acid pho-
sphatase activity of rat kidney lysosomes
during incubation at 25C

100,

( =—— Control 00
| — GM 12.54g/mi e
~— GM 25ug/ml o SoMe

—— NTL 75ug ml

e NTL 254g/ml ~—— NTL 254 ml

Enzyme activity (% of total) _,

Enzyme activity (% of total)

505
L\/——’/
"t
omrrare
—
0 0.5 1.0 20

Timt; (hr.}

(—) Available activity
(-=---) Soluble activity

(—) Available activity
(-=---- ) Soluble activity
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Fig.6a Effects of GM and NTL on B-D-N-ace-
tylglucosaminidase activity of rat kidney
lysosomes during incubation at 25C

—

00 »— Control

3 e GM 12.5ug/ml

f ~—— GM 25u4g/ml

S —— NTL 25ug/m]

X

£s50

3

g, "/'/

o

_____________ <

OE """"" Fesasssnans ..— """" cernme
0 0.5 1.0 2.0

Time. (hr.)

(—) Available activity
(o==-- ) Soluble activity

Fig. 6b Effects of GM and NTL on J-D-N-ace-

tylglucosaminidase activity of rat kidney
lysosomes during incubation at 25T

100

)

[ — Control
~— GM 25ug 'ml
o= NTL 75ug/ml
— NTL 25ug/ml

Enzyme activity (% of total
wn
(=3

)
0 L L J
0 0.5 1.0 2.0

Tim(; (hr.)

) Available activity
(e ) Soluble activity

Y% TiT available &M D LR & EHBE L OEBIBIR
AEDHNB, soluble FEHICOWTIE, HH L DI
B BEKEEYRDIEN -1, Fig6(a)(b) iz o
BREYZ DL DTHHH, ORI LTS, GM
BRBETIE NTL X hix 5 5 i fERARL, Ly. ©
available E#H D ER¥RL TV 5, Lo LEH OIS
DBRE ¥ 1BETHD, acid phosphatase 7E i 225
ATh, GM 25 ug HM2BEMIAM v¥ 2 X—v 3 v
Th, ¥ 80% HLDERNBELTWALDEED
hz,

RAROBHY 0C A vF o RX— 3 VEBWTRART
Ao GM i3 250 ug, NTL i3 500 ug # + h¥hik
Wy, Ly. ho0BEOBEMCD W THERE L i,
Table 8 R znfEEEFDH Lich DT, WHEHFELHEM

Table 9 Effects of GM and NTL on the release
of protein from lysosomes during incuba-

tion at 0C
G5 | Comtrol [ Sl | 50 mmiml
0 9.2+£1.7 23.1%+1.9 25.8+2.1
0.5 11.9£1.7 25.6+0.6 26.5+1.5
1 10.5+0.2 23.9+0.4 31.4+0.3
2 12.0£1.0 24.7+0.2 30.7£1. 4

Values are expressed a mean+S.E. of three

experiments

Fig.7 Effects of GM and NTL on the release of
protein from lysosomal suspensions into a
soluble form during incubation at 0C

100,

( ~— Control
~— GM 250ug/ml
o>— NTL 500ug/ml

Protein (% of total)
o
(=]
T

e —
Fa—

L_,,*
GI 1 2 J
0 0.5 1.0 2.0

Time (hr.)

BHELCEREEASAL BHOBRBEYTRET A,
EEMLTMNEEAERED bRV, Fig 7 12 off
BEYMEICERLICLDTH B,
BEEENCRIFTHEIT OV Tk, Table 10 iRT
X 51z, GM, NTL & & ¥sinE#s 5 available 3%
4, soluble fF¥D LR ¥, ERMTHNT S EHRA
E:'fﬁbto

¥7- NTL 500 ug #inEfi, GM 250 ug FHmiEsL
RRED L X BEEOMEY/RL, NTL (2 0°C iz
W Th, GM kv Ly BT 5ERANEVC &
Mbhrotc (Fig 8),

1I1. % =®

EHOFEEYRN T IR, BE, BROCEAR
SEHOBFREDCTE, RITRORBEHRELXERL, i
MEBEFROBEIES—BAVWLhBEETH
%0 EHIDOMHRBMEIZE T, WLWAWLWAHILEREMC
DV, UEDXS5BanOBEEXFHEL V50
BERTHB, Lh LERWHRS X UBERKLER D
BELLY, DHIEFOBFEEN, BOoHEDRML LA
BENMNEECBRBERATWAZ EXELATRIE, X
h BRI CREEOR, FEARE, BEREYE
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Table 10 Effects of GM and NTL on available and soluble activities of acid phosphatase and S-N-acetyl-

glucosaminidase in lysosomes during incubation at 0C

Acid phosphatase

. ﬂv-‘stcctylgluconminidase

Time } :
(hr.) Control  NTL (50 ug/ml)| GM (25 pg/ml)\  Control  INTL (50 ug/ml) GM (25 ug/m)
0 1 | 205%3.0 11.643.9 1.7£1.8 2).141.0 |  24.5%1.9 33.843.0
2) 5.540.7 9.3+1.0 |  81%07 2.8+0.9 3.4%0.7 4.2£0.6
0.51) | 30.3%1.1 47.3+2.6 ‘ 49.2+2.4 20.6+1.5 |  33.3%6.9 32.3£0.8
5 6.20.6 10.0£0.7 9.1£0.5 | 59t0.5 |  4.8%0.5 4.810.1
1 D | 320%15 50.4.01 2 53.6+2.5 ' 27.610.7 34.9+4.2 39.40.7
2) . 5.8%0.7 10.2+0.5 | 11.5t1.1 6.0£0.2 5.840.6 6.710.1
2D 33.6+0.7 , 53.6+0.9 | 56.3+1.0 29.1£2.0 | 37.744.0 11.10.7
2) 6.740.2 11.040. 1 11.840.7 6.4:1.0 |  6.4%0.2 7.420.1

1) : Available activity (% of total)
2, : Soluble activity (% of total)

All values are expressed o« mean+S.E. of three experiments

Fig.8 Effects of GM and NTL on acid phospha-
tase activity of rat kidney lysosomes during
incubation at 0 C

100
- s— Control
2 ~—GM 25ug ml
= o—— NTL 50ug ml
e
z50 27/‘5,—;/;»:""_*
g .
@
E |
g |

{(—— Available actwvity
(SR } Soluble activity

RTHZLELAELERLDTHA Do

EpoFEEL, BOE, KRG, RAE BERE
WAWLWAKRBAETOELLFERINDIDTHD, T
DL D HRERFZ LITHLNITIE»> T2, KM
BORERFICOWTS, HEOL, REOHELHD, %
t-flam OB LoV T ik, B, endoplasmic reticu-
lum, mitochondria, lysosome 7 & iZ48M7 e Z{L%
EDEBTHHH ThODOREIMBERHIMCTH, Fhze
Bfc b ch 2 hBiEE ) B Y, MRV LrToEYy
—TCHBTHZ LN IRETHS, LrL, W
AU hTs data DERICL - T, EFIOH MR
BADIERN, HENBEECHAZIAIBETIL, €0
NBEREEL LTEEEEYRHTHLLTETHA
5, bhbht'SERRICERD, ZOEXHCH-T
FleolcdbDTHbo

bhb i@ ., AGs 7'5il§apy~ microsome 4
@i LFEE L7 D, microsome D& B, % i ribo
some LHE AL T LI ERRE LI, #X
AGs DHEIER::, figdaRTL2EHEMR O ribo-
some DEEBET » b, ribosome 2.5 EAAKEE
AYIEIEHORAR L 2hTub, Lai AGs IMAEH
Mylc & DR MR D ribosome (k&€ T, TOLD
CITEAIRR A LT AR = Z2h T 2, L
LITEZMRc 55\ 7 1, microsome A > AGs D4
2dHs Ll E, AGs LREAR. ISV L EARREYR
MBI BB BT TH L, bR ZEREEY
T AGs ## 5 L5, + 72, *H-leucine OFHHEE
REDZaAME 2D - L xBdich, TbizFst
%257 ribosome Zy@ix v 7o in vitro TOXRHBAR
FEKTIE, AGs o [l MR XA RFOBBHIIREL
FTH EERBELRY, AL, 7 FEIOF
L EAREA SRR EVT, & EHEMD ribe
some IZRiFTHEY KL, KM, SM, GM, CP it&
(2%KER) polysome HEOEE R ML EEF L I
KM, SM, GM, CL 3if %% polysome EDOEHAS
BMEMAET S L% BZHT 5, Lo L VeEra-Rowr
572, Hitk Sprague-Dawley 5 ., hiz GM %LE
ML L, 204 # i *H-leucine % X & icgilEAKHE
5, X0 60 HEICHLERL, F K HED *H-leucine
DL DT REHEE LIS, GMic X 2z ALhih
Sl EHE LTV 3, Shitbhbh ot BRI
KTHY, ERBY, HEHE BEEL L AR
HABETHEA, WRTLME LicX 5K, bhbh
MNEWLFETIE, in vive, in vitro & bic AGs D
% ribosome KX HHWMIB A TH O, O



VOL. 30 NO. 8

CHEMOTHERAPY pas

vitro OJji% AGs FETLR D FEH) A EE D screening
CIEHATAZ LRAEETH A 5,

AGs I X ABEEIC R\ T, L RAE B Alg D
lysosome O L ZBbN D Z LT TIRE L OPREH
o THEIRTLE Y,

Kosex 59 GM %35 , b b5$5% &, EALILM
B R\ T 7 lysosome OB LA Z D,
lysosome A2 myelin body 23 M B3 2 = & L
oo Kosek 59, ¥ X0 HoucHrOoNn 543, = @ mye-
lin body DBz endoplasmic reticulum 7¢ &AM
DS GM I X - T X h, % h A% lysosome
CehZFhTHILEZ T 5, lysosome fEHL GM
2 X - THEBEINHI A2 F 1 T\ 5 728, autophagocytosis
DOIFIH L ILF LT, lysosome PRTEMEME OEFH
Z b, myelin body T2 LE 2 T %, F 1
VErA-RomMan B4 [FAREDZE 1k % 72 ¥, myelin body
ZoWTh, hit GM I X » TREEY ZF il
INBREAY lysosome Ik - TE Dz th, MLINBE
DIFEEBEN THD E LT B,
52, GM i3 5% 1 By T3 Tz lysosome P A
h, lysosome LJ#}TlL apical vesicle i GM %32
BT ThHoToZ EnD, GMILERIC lysosome PJIZ
AD, I T lysosome EREICHET D LHER L T W
%o Just BH193 = AT autoradiography % f\TC
Wit L, GM 1ZEfIRME D apical part 2 A b, 20
DI lysosome [ZHEF - T B E&BD, Tl
v MEEE X b {ER Lt lysosome 4rE A L in vitro
@%&%ﬁkb,AGs@%ﬁﬁﬁlm%mmKﬂfb
BEEERTHL L EMSHLTWSY, F & HarrisoNn
5% GM EEEF CILIKAME L B M iz © lysosome L)
M MONRE OB DI LoD, GMILEEF
lysosome ZfEfiT5H D THbH, myelin body i GM
e EDEHEMYE & lysosome R DR P lipoprotein
OHEERZ LI AELEIDOTHHH L LTD, 20D
2ODBEOELLVEMTHLINITETHD2, »
FThicLTh, ZDX57 myelin body OHIIA SR
WE LR DBIEANEHER L TITE, T, TORE
1% AGs FRIEFIHE OB T HOIT 5 2 L1337
DR THNY,

bbbz iiic KM & Dextran [[i#y 5
CXABEEYRE L, £ OFRELTA R L
fanZEt, B THDZ LR RH L, X ociifar
INBE VAT, ZhSORFNIEAL RIS LA
D lysosome (Z4E ¥ b, lysosome |} phagolysosome
ELTEARARZERROMATET S 2 Lo md LY,
Z @ phagolysosome JIXn/ hEsEC/i->Tk b, =

L 7> L SILVERBLATT

@ phagolysosome D HRREEIZ X » T 3 % lysosome
FEFn, HERBMEOCHRESYEET RS, b
IR EE LD TH D, D% lysosome &
Pl & LTRAIE ERMa 0B M2 E 2 2 HdE b &
bbb kol -7, TULKENS BT EEH LS o b
AE SRR T AGs Dfiflap 7 & il L
it L, AGs (3 lysosome Pizig b A ENE DT Eh
5 LuAS, AGs BT lysosome ([ZHEFEL, F
DIREEE LI Z TAEME Y /R % L /e, ¥ 7o MoriN
51917 AGs DO lysosome [T ZITTHEA in vivo &
in vitro IR WTHFIEL, TOMEZITI T AGs 45
1T X b lysosome HEE LD H B Z L ZFED T D,
DL DI L OWLET lysosome EEEIC LA MifakEE
DOFHEMEAZED BRI T W % A%, LA L Vera-Roman
5D XEHEED GM ek s 7= %, 1%, mitochon-
dria, microsome, cytosol ® 4 ZEiZ/T T GM D4y
iz PE L, cytosol i<, HOFENTILFEHTG
THZ L&D, %7 acid phosphatase DEHEN L
A5 T, lysosome BEFEOMMIT X % Mgk E %
BELTWA, L, ZOHETIHBEORKEELT
#ETH D, lysosome D FEIM:D7=DIZHE I HEI~DE
ADEZ bR, FIBHREDRIEN & lysosome FEHE O
SR DD, ZO XS iRk BT OB THS
56

il lysosome B2 xF L T i, lysosome D
light-scattering property, lysosome & ¥in b DEH
D EHE, ¥ X ' acid phosphatase, [-N-acetylglu-
cosaminidase #fgfE & LC, AGs iz X% lysosome &
DIBIEBICOWTHE L2, AGs 132 BICikE LT
WER %75 L, lysosome ¢ available activity DRk
BhHIchT I ExRADI, T OREITFEAHILBIICR
Tl h DERS D, AGs OBEEEC[ET 5 in vitro
D screening test LB RREENAEZLN L S,

LAED X 51 AGs 13 % g2 'H D ribosome, %7 ly-
sosome DjFEIT, in vivo TH Tz in vitro ThH, »
HIEDEEEAY L > TWH I EIXHEED L S THAH,
ZD2ODMEEN, EZED XS ITHETAHDN, &
DETERRATHSM, DX B &% AGs o
in vitro TOFEMEIEWFIF TS5 Z LIXTFHETH A o

AGs DFFERCOWTFEE L T2 % &, 6k
X b B o%, MEERILER oL 8% i L
p20~22) % ¢- Dextran % Sodium alginate & [A]R%#y
LB OEERRELICh T2HEN I HAVWLRT
W5 £ DOIRFE 5RO IR P EE R O S A R
ETBHT LB THEY, Lirl, ThboKik,
WTFhbBpoBEGET LY, TOBEEORKE, RER
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ReZBrsb52 LR IKRBTHLTHY, 1
B ROHT TR ERNERLHRT 2 ITRILETH
bo ZDEMNSLHRT AGs HAM DFEM:HE, screening
DFgEE LT in vitro OFENHIUE, in vivo FE
DEMI L, RHEEIYE, KB RFEk, FiE
B SERRAEE S ATRE & e B 2 b A 7s Vo

Netilmicin (NTL) tkEHv =Y v 7#HOBHRE L 1o
AGs »—>T % b, Sisomicin D 1D 7 : » %=
FAELTBLNIEEBRMETH D, ZHIZERD
AGs LILB:T 2 LHEIERORRE L, B H Mk S
BN S THEBEY S - T\ B, EDELsTEIN 51D
1325 BIOEER 7 7 2 BHARERIMECHEA LT, &
REBERY B IDTSA, HEERED & v AGs
Thb, ZOHEFOBHEMY GM L HEHEHNTHD
iz, bbbk L FET, 5 v B ® ribosome
$ L O lysosome CRIFTHELBR LI, 7 » I H
ribosome DEFARICH T 5 HEEA L B Lic
B, BhRo X 51 GM It X oEEC s\ T NTL
I pAERRL, GM:NTL 242iE1 : 3D R E
HCHR UBEOHEERERD I, Tibb, GMIIH
3RO NTL # %5 LHELAKORE EX H Y,
NTL 12 GM 12l, # 1/3 oFlE b2 0LEL
¥ (i

lysosome V=3 5 B EE in vitro THE LIHERD
ik L X 512, lysosome FhrdfEnZM: (available
activity OZ8) FIFTE A 1X, GM it NTL ke
N2~ 3REREOMVEELRTI ENRBDLRI, &
DX 5T in vitro OFEERR £ 1T ribosome, lysosome
TECHTHEELD, BIFAKOKBREY R LY, &
ibhbhOHEOEEEYRTIDE VL L5,

KaLovyaNIDES 52035, T GM & NTL o B #
B RETHEYHE LT 52, F¥EH% 50mglkeg
75 150mg/kg ¥ CHH, 8 H~14 HEEEL, WE
# &b RAEEEARIARECRD 2, RERIO
WA, REHRIME NTL 28 GM X v BETHIZLE
WE LT\ Do AR IBUREN: SD 7 » bic 30,
90, 120, 150 mg/kg/H ® GM, NTL % 21 H [{ # &
L, FFTR, BUN, SCr. oflE, MEFHRRFELT
7o ot2hy, NTL 12 GM X v as7e D BHEMEMF & LT
\»%, SoseroN 5224 SD S, +T GM, NTL, TOB
OEM LB X T\, NTL, TOB (3 GM X b #tks4
oo ExRDI

Morin 510335, & lysosome Zxf$ % AGs @
B, in vivo 3 LU in vitro THREL & 2%, £0
8, SISO, TOB, GM 354, NM, LVDM kg
EE, KM, AMK, NTL, SM, PRM 3BEDIEA%ZD

TEHEL TS, CORBIERLVEDLR TS
EEERAY, FRXEBRMARE LA —FKLTEY,
bhbhoREDIEETIIDOTH T,
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EXPERIMENTAL STUDIES ON THE NEPHROTOXICITY
OF AMINOGLYCOSIDE ANTIBIOTICS IN RATS

II. COMPARATIVE NEPHROTOXICITY OF GENTAMICIN
AND NETILMICIN IN VIT RO EXPERIMENTS

Kozo Hikata
Section of Urology, National Fukuoka Central Hospital

Tovorumi Uepa and Suunro Momosk
Department of Urology, Faculty of Medicine, Kyushu University
(Director : Prof. Snunro Momosk)

Hisar Hirat1a
Laboratory of Physiological Chemistry, Faculty of Pharmaccutical Sciences, Kyushu University

(Director : Prof. Kiitaro Kato)

Renal toxicity of aminoglycoside antibiotic agents, particularly gentamicin and netilmicin, was
examined for the comparison. The toxic effect, in vitro, of these antibiotic agents on the ribosomal
function and lysosomal membrane was examined in isolated ribosome from normal rats, and the fol-
lowing results were observed.

1. Gentamicin and netilmicin exerted effects on ribosomal functions, and incorporation of 3H-
leucine was suppressed.

2. The suppression was dependent on the concentration of antibiotic agents, and, particularly, high
gentamicin concentration inhibited more than 90% of the *H-leucine incorporation.

3. Comparing the inhibitory action of gentamicin and netilmicin, the former showed 3 times
greater inhibition than the latter.

4. Denaturation of lysosomal granules was examined by means of light-scattering property to see
the effect on the lysosomal membrane, and the effect of gentamicin was slightly stronger than netil-
micin.

5. Lysosomal membrane was denatured immediately after the addition of the both antibiotic agents,
and isolation of protein from the lysosomal granules was stimulated, and gentamicin exerted 2-3
times larger effects than netilmicin.

6. Damage of lysosomal membrane was examined using acid phosphatase activity and B-N-acetyl-
glucosaminidase activity as indices, and the both antibiotic agents exerted concentration dependent
effect, and available activity of lysosome was increased but soluble activity did not show significant
change.

7. Effect of gentamicin on the denaturation of membrane of lysosomal granules (change of avail-
able activity) was 2-3 times larger than that of netilmicin.



