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EXPERIMENTAL STUDIES ON NEPHROTOXICITY OF
GENTAMICIN IN UNILATERAL RENAL DYSFUNCTION

Kunihiro KANEDA
From the Department of Urology, Osaka Medical School, Takatsuki-city, Osaka, Japan

(Director: Prof.S. Miyazaki)

To clarify the effect on each kidney of the administration of a nephrotoxic antibiotic when there
is unilateral renal dysfunction, 20 mgj/kg/day of gentamicin (GM) was continuously administered to
rabbits who each had complete ligation of one ureter. The results were as follows:

The 3tI-hippuran uptake of the renal cortical slices used as an indicator of renal dysfunction
well reflected the degree of the dysfunction of the renal tubules. It may be used as an indicator of
the renal dysfunction of a degree lower than that causing increase of serum creatinine and BUN.

When 20 mg/kg/day of GM was continuously administered to the rabbits with unilateral renal
dysfunction, the condition of the dysfunctioned kidney was aggravated by GM up to the 4th day;
after the 7th day the contralateral kidney (intact kidney) was affected by the drug. When 20 mg/kg/
day of GM was continuously administered for two weeks to the rabbits with unilateral renal dysfunction
and then discontinued, the slightly increased serum creatinine and BUN were almost normalized
after one week. However, the hippuran uptake of the contralateral kidney and the histolcgical findings
disclosed an effect of GM even after 4 weeks.

When WIT is given to the dysfunctioned kidney, the damage it causes, which is reversible in
the normal kidney, may become irreversible. Therefore, it is necessary to study and determine the

WIT tolerated depending on the degree of kidney damage.
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HTH £ REFEHEHFCH S gentamicin % BFHE
LT, FFloThZnoBie bz 58 o\ Tk
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FEET & LCix, gentamicin 5% —EHIH
AEUIHEOTORE FLTERTELT, K4
X AR IR e EER o e QRmA
72) 52 1B OB ORREET oW TEE L.

EHC L2 BoRECREYMBHELE LTUL, #
FiiE 2z v7F=vEIO BUN ofilE BrV7
5 VA, BoMBENBELEN B tbh Ty
B, L, IMEz v7s == BUN L5453k {KE
BRAEE D0 LTI/ » i U TER LI
L5 bR TWS. 20T, fiE7 vy o=
v BUN 23 LR35 ¥ TREL L WRECHKAC X
LEEELML L LT, EHIRAEHRAEY S
EhHbhTEENTHWBEEE® Hippuran uptake
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1) B ERNSOECE L A BBEER R,
REPARFHL A S gentamicin (LT GM Lig
3) 20 mg/kg/day HHH HANTH L. GM #
5T HKIC4HE, 7THA, M4HECZhELER
L, WlE% fHHL T BEEYH © hippuran up-
take % {E LSRR s X OV B (bag FOkR &
IR It WE E L Tix, NaCl 1ml/kg/day
EAHANES LREL B .

2) EEBI:ERI LABOFBREERRL, GM
20 mg/kg/day % 14 F &R A NEH L. 0D
%, RELT1, 2, 3KIV4HMHBCFRFNE
HBL, AABLHEBLCEREY F O hippuran
uptake ZHEIE L, MBS X O 4L
BEE B Inot.

3) R : A E AR BEZER R, GM
20 mg/kg/day % 14 HFIESE F5A FES Le. GM
X o CHEENFEINAEHET BB LT,
EhieEEYEL 50 LR B E L CITER Y B =
mote, Tishbb, ZOEHER BE) 130, 60,
90%s X U120 Mokl (BUF WIT &ig3) &4
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Table 1. Cross-Taggart K DMAL

0.3 M sodium chloride 0.87m¢
01M sodium phosphate buffer

of pH 7.4 0.2 m¢
0.3M potassium chloride 0.36m¢
0.02M calcium chloride 0.1 m¢
0.001M  sodium PAH 0.2 m¢
water final volume to 2.7m¢

20Db, REBLEABERHLCERBEYRO
Hippuran uptake Z{lIZET % & & b ICHBEIHA
BRIt DR, oLk hEEBFCRLT
WIT #fitaE LR BoREL BT 500
v, HFCe0sMo WIT 252 kobmith B,
LHEBSER L CBHE L ABOBREY A o Hip-
puran uptake ZHEIEL, MEBFEHHEES LOME
ElbpRIE LB ook, RBELLTUL, GM %
#BE5E LTl FEEEREL W

4) B YKo hippuran uptake DEIEFHEE : E
HUCRERL R BICHELHE, Bl
#|L T 4C B H L Cross-Taggart % (Table
) B ET5. DWwC, ¥#EILLk Stadie-Riggs
microtome O G, ZoO/NMNFORENSEX 0.2
mm, EX 0.0l g EECEYF#EHTS. oY)
F#% Cross-Taggart iz 20 pCi 3I- hippuran/l
EEARBEER O AR T, 25Co waterbath o
HFT6040fE 100 cycle/min. TIRE) X €725 incu-
bate -§%. incubation 7T BB % T biK
LT counting vial @ L, 5 %-trichloroacetic
acid 1ml %z %. RECEEE»HS lml &
Flo> counting vial 2 L C, #i# %608 gamma-
scintilation counter CHh % ? radioactivity %
HlET%. BY o 31-hippuran uptake (I EE
1k (slice) & ¥23E¥ (medium) o radioactivity @
W (LIF S/M ratio X W4, S/M ra‘tio:counts/min.

counts/min.
/g. wet weight cortical slices, __ .
/ml incubation medium ) TH BT (Fig. 1).

Ll EoJjEEit Cross-Taggart? OFELZHE LS
DTHA.

X B B R

1) &l FEERROBY O S/M ratio X
17.5+2.5Th b, ELOBCHEZIID LRk,
o“f:.
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Fig. 3. GM fi“f7 H HDIEH

) © S/M ratio ZRELIbDOTHS. GM Y
FETIX4 AHF T S/M ratio IEWHHENCHS
2, 7THH 1L5+1.1, 14HH 9.0+0.5 £7ch, #
NENIEHEDE5. 1% H L U48.5%ThH h, HEIC]
TL Tz (p<0.05). WRBEOIEEAZER CBF) o
S/M ratio (X14F H ¥ TIEHHEIPRC 5 - 7.
M, GM BG5#E0 7 H HOAE Tl
(PR ME LB D IR EIERR, ZeHaZEtk s X UHMH:‘ET%
PERD B, FEMIRME LIRS 5 A ER
Lire. UL, RERMEICE LA i:imbb'?)hf&
Motz (Fig3). GM 85RO 14HH T, TF
M LR Ol K+ X O EBIER 2 W C, ZhaZdEp: 4
M i EdbR. Ll, EMFHE Fks
L ORERAD ik Fig. 3 LI3IERABETH-1:
(Fig. 4). o135, WBRFOL BT 141
HE CEWHTH 7. Yo S/M ratio s XU
feFaT a5, GM 5 RE0JERA%ER CBF) 12
¥E7HHT GM KX > TEEYZT Tk, 14H
HTREzoENL D EWTH - 1.

9B (A% ofifk#E (H. E., > 100)
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Fig. 5 12 GM £5 Bk LOREREOR 8% (4
B) @ S/M ratio /RLbDTHSH. GM #hH
R X OB EED S/M ratio (3, 5B HTIZFR
Fh 9.8, 11.0 HETF LT, WEMCHE %
A& bhich ot UL, 4 BETIX GM #5558
4.44+1.0, KIBEE 7.0£2.0 THDH, GM LR
HECETFTLTW (P<0.05). GM #5807 H
HE X140 Ho S/M ratio (LFhFi 3.8+0.8,
2.5+0.7 THH, MNWEHFO7T7HH BLUM4AHDOZ
Ut 3.2+1.1, 2.720.5 TH-T, 7HHUKETIR
MR A B 2R bl - 7.

AT GM 2 G- ffofr 54 H HOPA 26

DIFHIEE (HE) oM#& (H.E., x100)

(7)) T, EMLRMEOZE LWL ESA LR, T
MLRANE BB e bl AL, REIER LD b
nich, ARERECIED Z S BERBD bhich -
7= (Fig. 6). *fHa#to 4 H HoOMIEE (K% T,
Fig. 6 & MR EMIKAIE O LWIRES R b T,
JEAZIR A R o KX B by, EF oK E
EEZLNHREBERIIZEALEEDL Righ o1
(Fig. 7). GM ¥ 5RR X OB EED 7 H H D%
B BB ofMeART LY, mALRAIE O IRE
FETH D, FMEMEIC E Th LA T FEALRM
FoOMFL Th, BERERCEREE A ADR, %
TR PR R X ey, MUk MR A B %
1B bitier - 1o 14H B OB oMk AN R T
X, GM 5B XOMIRR & b &S o KBHEDRT
RAaE&EcREs bR, U ko X, BYUHEo
S/M ratio ¥ X OHIERAMTR2 D, GM #H#E0D
BAZER (FERD b4 H H F CIRIREHZEC L 5l
ELRIFC GM K X2 E XL ZTb0EE2D
n5. Lal, 7HBLUBTRIFEHIEC X 5kEED
ZPEE LD, GM £ 5z L2 bnblen
-7,

Fig. 8 3 X0 Fig. 9 1%, GM #LFEo#y b
ol 7 v7 F = v X0 BUN offgaRL1:
LOTHSL. HEHERIMEZ v7F=vEL0 BUN
EFENRFR 1240, 2 mg/dl, 21.3+5.3mg/dl TH
ot M7 v7F=ik, GM#ELT7THER LU
HHZ#F#F# 1.7+0.4mg/dl, 2.0%0.6mg/dl
L EHLTHH, BUN L 2hth 27.1£7. 1 mg/dl
30. 1+6.2mg/dl & ERL T\ Mz v7F=v
F X BUN L34 GM # 57 HHTLAOMEEA
Ao bh, 140 B CRIEFWREA®REC 2 2 ThikE
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LB L B Tl i WA B REE il S h e o
ERRBEL T 5, WAL, &FBYE Uil
7 V7 F=vEL0 BUN L LI EHHEHFPCS -
T, EREEEASRch -1

2) KERI ¢ VB %K Ric GM 20 mg/kg/day
Z 4HEERH Y- L, Toob1, 2, 3KX048
HIRZE L 72 oW I o> S/M ratio % Fig.10 1257
L7z GM 14 HfHGeEE G- L 7o o JRA%E
B) o S/Mratio (2 9.0+0.5 THh-7=%, {K¥#1
W T 12.0£2.0 E7c-7. (K32, 3HX04
HEBIZ B WTLZhZEh 12.340.2, 12.4+0.5 3
LV 1L0x1.0 THH, (K1 BRI L URED
iTHo7e. WolE 5, BHIER (%) o S/Mratio
X, GM HLEHED KE (2.5+0.7) 25 k3 4 587
e THBIL, FHL B EES R CRED £ ¥
ML TWDHLDEEL RS,
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MR, R EMBOREEST (B ©
IR H MR S (Fig. 4) B L T, FAER
B LR o AL AR 1T Te 0 B L CBIE o
FIAERD By, AR L ORBERIL
DERL O (Fig. 11). %7, RE4 BB L
R 1 BRI (Fig. 11) REBEOFTRSRD bR
HEofiint, GMic ko CEEZshi- e
CEE) (E | B cE B0 mEirs3s, KE
4 BB T iR 1 BEB LR UREOREN
L, EEL TN RGZ &P - T,

GM i B kB L omEr L7 5= vE
XU BUN s +h2h Fig. 12 % X0 Fig.
1B R L. (REIBE B v7 5= v X
O BUN i3 xh i 1.5+0. 7 mg/dl, 25.3+4.8 mg/
dl HigIEHHEBECERL, g4 B8E%Es CER
FHEIN O Uie. MR LA, Bt

BIEEFCOE LD EEL BRLEER LTS,

3) EEBI : AFEEZERERLC GM 20 mg/kg/day
w14 HE R 5 L oo b oJEHES B &, M
VAR LT 30, 60, 90 F XU 12043 > WIT %
L2 icE# D S/M ratio & Fig. 14 @R L7z, WIT

125 19824¢

BERTOEBED S/M ratio (1 9.0+0.5 ThHDH, WIT
30439. 5, 605310. 2, 90459. 5, 120576.8Th T, 120
FTERIET LTz (P<0.05)). BRI Fig
O WIT %5 %2 /%D S/M ratio 1%, 30417.0,
604316.5, 9047-16.0, 1204313.0 TH b, 904 % T
IEEHEFIC B 57208 120 5 THBEFT LTV (P
<0.05). Dbk Xsw, WEELd WIT 12050 S/
M ratio OLHBE BCEFT LTS, FOETD
HERRBETH -7 Tinbs, WIT @0 S/M
ratio 22518, GM BEHN WIT X -7Tk
BWHEEZ T 0 Tikied, MBHIALL S h
BEZrlchnsELbhA.

FRIRK\WT, GM BERESHBARET IR

EE (B © S/M ratio 1% 18MEIC 9. 00. 5 2
B 12.242.0 CEESHEEHFELL. Larl, o
B 6050 WIT %5270 Mka BHELT,
1 EBBICHE L7z S/M ratio 13.6.0 L AX LT
LT (Fig.ld), mifmpd 1B R #o4E R
WIT 236050 I, SIERANL 100% CHD oK XL
T, GM BEFCIH0%BLTTH - 7.

XNRFOFAEE (BB w6040 WIT #h%
TOEBEOHRRE T, REs X ORERGETIZITEY
Th -t (Fig. 16). GM #5605 WIT %5
% TIEBHER %) oM#kg oz, FiRSS Lk
DELGEL, BEERS IO B D 5
, EL MR L5 & Ebh s eiage i s g
B bk (Fig, 17). ULasL7ehb, Zefag:s
Bk < RiE Bz oZE iy, GM 14 ARNE S 5E %
(Fig. 4) OFiREBER UL ThHoT 2 OBIZ604
Hio WIT %52, mkxBL. 1 BES MG
BTr, REE ERIT &S CEEO BTN 3
B, RWEELENEAL, PRCETEYE Y 755
LTwabb0bHAIh. ¥, &G0z
BT, BB OBELYR-, HREREELE-TVS
Db BFH B (Fig. 18).

Fig. 19 & X0 Fig. 20 v, MyTepd 1A%
BERROME7 v7F=vHB I BUN 2RLh
DTHAH. ME 27 v7F =23 6.8£3.6mg/d],
BUN (3 81.0+19.83mg/dl »%#c FR L. [EE
Bt cEeEL LT WIT %52 % &, Ik BE
BEOE AT HHAEANETCHZ EERL T
5.

E E3

aminoglycoside RYUAYE CRARINC KD CHEHM
ShFzoik 1974 F R hic streptomycin T
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RV U IR TEER A RA Th 5 b i B 0B A
WESABL 5 2 &, REECHRE S EH IR
B BT BRI EOFRIOID X LI HERE &
oo TRMEMICERT &t lsdn L
2 BRI TS D318,
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EF 0Ty, EHR ST B0 5 Bl EEEORE
P& 5K D DA 3811020 e B B [ 22 i o>
aminoglycoside JPIAEMER S BIT5% < D%
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e (70 ml/min. >GFR>10 ml/min.), S
EE® (10ml/min.>GFR) & 3T, GM
80 mg BHEL CromPBRELHEL T3, T
b, MAPEER 3L B4 30~120 5 TR &
Y, ¥ Tug/ml CTHEEZIRGS, OFoEE
R s L OB EN S D, EFHBF TS 8%
2 2ug/ml Lich, BEEEEFCL2~3HD0LT
L0k 2ug/ml BETH -1 EWE LTV 5.

ZHH OB, D, BHETIIEEIEEE BE X
S TS HIEWBEOR, WM ERkDbbh, %
Bz FEER R & s 520220,

Lo L7eds s, hiohuiiEE L1 B RE s s
FTHEMCS L CHAEMBY RS T 5B e Dk
e ER T LB DB ESeD B - IR 5
T5EE, OB BLSic REE BAZE 7 & o BE
BEEYSHLTWEZ 238, ok 5k A,
aminoglycoside R¥F44)E (gentamicin) 5
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THEENTROBENED X5 e ELZ T 500
DWTHRWERRRORLSE L, Thiis HNTs
[El D SEEEE 35 = 75 - 7.

EFRC B VUL, BREYBCTCHF O o #I-
hippuran uptake B REEOR EAMAIEE L
L7z, BRME BT, hippuran &% -7 FELU
BEHREETH-97 2 7 EBRE (LT PAH kg
T OB, Wb £ D AXC LS TH
FIXh T35, Cross-Taggart) 12, FROBOHEY]
F=iER LT PAH 25EMRMELLHWMIh 5 Z
EHFER U7, Tune 52933 PAH-SH * HHL,
PAH ofEBEIRY 5 WAL R o H38 &\ oy
ERIEN, L RiEN3fEEr-ci@EL T
%. Cortney 52013 PAH-*H % % ., FcH#EL T,
F 7w v OEALER R OV A oo il IR M E KAk
micropuncture L CHDLSMOIRELBIZZL T\ 5.
Wedeen 52728 (¥, autoradiography ¢ PAH-H
DANMIRME R BT 25 WETEBRL T %, D Lo
Ko REn s, PAH oREAELENTIE, #44
I b Asic PAH (XBEORMRME TR\ TKES
(90% ) 7 FR e MRalEs & A8 BRI L » CTh WX
ha. TLC REEMRENCA - PAH 11EH
S CHEBYERR Y — vl ah?. coF —w
2 HOREARIE Ule CRERD 8RR CIRAIEE
PB4 5. Z ¢ transport system (X% OHEE
BERUT, MR L5 =3 1¥ —FIB & EEF
X ab0THAHEEHRTVE. Lci-T,
&8k o hippuran uptake LR fll D IE Ho 4 B
tERD L EToZBizbhvbhiiThb. Lannon
530, ZoEEE o viability test & UCIGH
LT3, Tinh s, RFEBO viability % O
utilization, protein synthesis, % L -CE{H o Hip-
puran uptake @ 3F THEL T\ 5205, KEHD -
ELBEENEN S ERELTCHS. HErs, B
G4 > Hippuran uptake 138 Rl @ L H b
FTHBAETHDH EE2DNBEDT, BEEREED
RE % A5 7 SEIOTIRC T o vk v e

¥, FEEEFREL GM ZES Lo L X,
ITRTNOBIRED X 5 e BYZT 50 M5 M
T, BRI kBT, FOKBR, il REAsE
R SR EEERRET GM YERRST 5L,
P2 () o hippuran uptake I GM #45
4AAT GM JER GRACHE L CRERET LS
E, USSR R L REHEOR BN IR
Fiw X 5 BERA LRI &0 b, & ORI IZE%E
B ER) BN M Lo TREEShLbDEEZD

5. Laszlo H% i3ka BV ERT, REYZEH4
el o B & % X OARIRAEERRIT T TR
BDS0% R LU0 B TH-Tc b EL, Hsu 513
7w PEHGT, 00 REBAEMRRS OBt E
BIBIAE F LT b EL T b, Moody 530
BREANT, REFEROBMEE: RENEL Y
PWELTAD, BIEFEEES EFL, DuwTeBil
HERBAT DV RERNERZLERT S, ZLTEDD
BRI OB E LRI E bW T B LR
3. IRBLoOHEND, HEFCSWOIBEMRESR
HERFEERIEIT b o0, HEFENIMHTH
FUTBEEIEAL, GM IRHETCIEBs TR
e REEER L, TR EREEET S
Lor#EZ HRL. FfEERL Lillie 5% 42
o Tk D, WEHAARERET » 1 GM T E
5 L, “C TF L7 inulin CERAFROE
DrYT7TSvARBELTCNDY, GM BEREOH
EBDO 7Y 75 v AIRBRC L TERCET LR
EHMELTWA. GM #57 g MBI BT,
MIZEE (%) o hippuran uptake 5 L UFHRSHY
TR SEBRE LRy, CORHIDE TkE
FEOBREINEMFEHEE TR IATEEED I E

n, BIiEEOET, BRIV 75 v A0ETER2ED
TeoTHED, GM IKIBZEEI b lELD
na.

WolE 5, JERAEE BB 1 GM &5 T7HET
hippuran uptake 7311 5x1. 1 & BEED 17.5+£2.5
CHELUTEBCETL, SBENmErbib e
M GM I X 5BEENA L, 4HETREEDCRE
Bl F 5L 5. Kunin? 1B AR
BT B, ThThOBOER 775 v A
Brvrs=y 2V75vRE—FTBHEHFELT
VB2, ST B RE R R R AT B FRIR BT
DT, BEEEEOREC IAFEH VT 5 R
BEHLTw5S bbb, BEEEENEE L IUE
EKHN 7 VTS VARTDBED s vTF =y 20T
vAXDLEMEETY, BLANMOBRME,Y 7 v 7
Fov 7)T7IVALDLEBNER VT T AR
RTEREL TS, SRIOEZEOERETALOTAH
AL, o)l LoREoBEREARTII0LE
Zbha. Tiobb, 7HBUBTIHAES (B8
NEEOEEZ L7 -7, GM ILIEHEY
B wE EH 7Y 75 v ATEBL, OEEED
GM A EREEEL L0 LELZ BN

Ll b2 & BB BEESE flic. aminoglycoside FaHi4:
MR A ETT, B A s
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SEERZ, —EIME 0 bzl o
BEINAEEYRD D, BR LS 1 liBoa
BELETHBRETH->Th, EHORFECLHRTY
M EA RO EETHILE DY, FBEEODR
BRVBENLETHDHEELZLNRS.

GM #FH 5% —EIRRE L2 o B0tk &
BHLET, EBRlIrkIkolk. GM 5K X
o THEUBOEEY, #5542 FIEThEEETS
ERHISL T A89,19.3D Kunin? (3HAWE X
5EEMY, RUEOTEAERIC X » &2 PIET
MEAERE LD THD EABRTB. GM BER
L o THEUCEEE BET 50 & mEOBEELIE
WS o bk, BRI R EENEENDS.
Kahn and Stein!V 3 5gJimE 7 v 75 = v B I
BUN BEHETH - oiEMZ, GMOmg %113
ENSHE#E £, mE2 v 75 =ik 6.7mg/d],
BUN ¥ 70mg/dl & FH1L, #5F-#LOEE
HRIEERBELLLEBEL TV S, Milman!® 4
GM 80mg % 1 H3EEAKRS Lz n, BEHE
0B BmbI6H Bl v7 9 =vo LiuxkERL,
ZFoEBESTENS 150 BEE L SEALHEL T
W5, &7z, Falco H193% LN Kosek 5193, GM
Bhie L BRERE L FoEBEIC OV THREL Tw
B. LAL, GM X -»TH U BiiEEE EE
A HER TR —E L T 7oL,

ER kv, HBREERREC GM 20 mg/kg/
day % 2 @M #EEH G 5L, FYH D hippuran
uptake is L OHBSERIRT RS2 b, JRMAEY CGBED
N GM I CTEEYFIT - L3HE LI TH
n, FOEOMmMEs Vv7F =IO BUN 3 4h
Fh 2.020.6 mg/dl, 30. 16,2 mg/dl Th »7z. =
ROOFRBCH LT GM #E5%HEL, +0oEEE
OEER DWTHRE Lick & A, K3 | HRIEME 7
V7 F=vE IO BUN %k Fh 1.540.7 mg/dl,
25.3+4.8 mg/dl LIBEEFHMECEEL, H3K4 HH
BE TEOMEN S L R LRI GM K
X o TR UCEHRERESL, $ TR 1EME CE
FeEBEL 0L ELS 5. Lnl, BEEFO
hippuran uptake =2\ Cik, JEHER BE) o
FRUTAREE 1 EESIE 9.010.5 205 12.242.0 &
BEE OB RTVIERE E ClEEed, K¥E4H
itk ¥ ClIERRE OE FER L, KR4 BEKLTL
BEENBBAEL TS 2 ERRELTWS. il
B % tR3E 4 JBMIS  CRAE LEOREER, 2
EUENDRDHOLR TR, EHELRECECEEL T
7z,
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VolE 5, KR BB wouv Tk X5
34 503, hippuran uptake (ZRBEE D EMEN
L, i mEoKBEOFE GED bR
oo B0z s, GM i k- T U B sk
Hip, M7 v7 9 =vk IO BUN oA CEOEIE
HESTHZ ERIEFC BB TH Y, PU-hippuran
uptake DOfELLRE, e b LS Ak 480
BTLBERIBEL S, AEBC LT GM
Wi X 5 BHEENEECEE TS ¥ TR
THID 2o ey, MiE2 v 7=, BUN 7ok
DI AELFFTR O 20 bR G BHOBH 5% <
DT LLBEENS D, SHRILRNYETSL
DEEZ LS.

EHe L v BEShcEETc il s (WIT)
bz BEOREBY ML T, EBRII Rk
fo. FEBxLUCEMG (WIT) 25 kBod
e BI3 A 5115\ 303840, B E TOERD
SRS £530,38,40) ) TEREENT 4% WIT o critical
time 13905 & E 2 bh b, T O BEEEEYET
A oM AE LT, FMEREY S C sk iiug
BB, BRERL TR v, BEE
LT WIT %& 2 B0 i fEoit Bicouw 0GR
Nl P, FoHB IR B EBRCYT S
WIT o critical time %% ECIE EicE Bz
ETHhB. Rk T, AEEEEERECGM
20 mg/kg/day . % 2 BHEEHGFE ST H L, FEHEH
BB 2 GM R L - TEEVELIZ LS ED
et TOX5EY WIT ¥ 5% HlEB
LCHWE TOBEEFC LT ISESEORESD
WIT % 5.z, WIT E#® Hippuran uptake % JH[7E
Lzt h, WIT ORI HALCTHBELFAL L
57¢ WIT OFEEZ), LB LWVETERE
Motz LaLichh, ZoBEBC65E o WIT
hz, METHEHL CGEREYRD L, NBRLE LE
LCAFERIIT{ET L, hippuran uptake & B
T U MR L EES BRI h, BE s v7
=vE I BUN OEEOLREYRDE. 0l &
X, colsBea U CHBESRSERL S 5
BEOEMO WIT %52 ki, mEEHRHCTR
BREIEENE LA EERLT B DEELZ D
ha. Licdi-T, BEERe WIT iz e
Lis Rz, FoBME TELRTERTLIOR
BT RETHY, Tio WIT e BERBHTHE
DEREDUEL B ZTLS L TRETHS 5.



BB BBt e A T A A ER R ST
HE, FRENDBNED X 5 icBEBELZTA0%EH
EohicT 5o, | HRETEAERTC GM 20
mg/kg/day #HFHREG Lo OfERYEL.

(1) PR B CEBEREEORE L LTHVR:
BFY R o ¥l-hippuran uptake (I, RfiEBEEOR
EYISKBLA MiE7v79=vEXot BUN
NLEFT S E TR b T WEREOBEEOIE & /s
D55bDEEZLNS.

(2) RS fEE R EIr GM 20 mg/kg/day %
AR ST 5L, #5414 HH T TREEEN GM
Lo T EEYZY, 7 BB U TS G
B rEEIh

(3) REHfEEEREFEL GM 20 mg/kg/day %
2 ARER RS BRIRET S &, EREY -2 Tl
L7 =B IO BUN 111 BREBICILIZIEE
HALT %2, BY - o hippuran uptake 35 X OBk
FHFT R 4B T LR GM 1 X 2 BEENE
FLk.

(1) BEBr WIT %45 cipcis, EEE TR
Y7 BERE AT WY & b A RESRH D, WIT
b ABCILBoRE EOREBICIL UTHEARS LA
WIT DR ECDOWTCEHHE LI BT 508N DS
EEZHRA.

AKX OEFEH20, 220 0AXBREELL LUH2, 280
WRERRI I EGRAICBOTRER L.

WEk sl DERRE, HERLl- EMER 2H
FICEH L, FoBEEAIEEIES U R IR S U
AR CER UIR TR & 3 U SRR R R Bk
BAMICEHLE T

X ik

1) Cross RJ and Taggart JV : Renal tubular
transport:Accumulation of p-aminohippurate
by rabbit kidney slices. Am J Physiol 161:
181, 1950

2) Kunin CM : Nephrotoxicity of antibiotics.
JAMA 202:132, 1967

3) Schreiner GE and Maher JF: Toxic nephro-
pathy. Amer J Med 38 : 409, 1965

4) RHE#E e AARSCE - JUAERIOBIER. ERIK LB
e 53: 1, 1976

5) Jackson GG : Present status of aminogly-

inoglycoside antibiotics 1479

coside antibiotics and their safe effective use.
Chem Ther 1: 200, 1977
6) Kumin GD : Clinical nephrotoxicity of to-
bramycin and gentamicin—a prospective
study. JAMA 244 : 1808, 1981
Black J, Calesnick B, Williams D and Wein-

stein. MJ : Pharmacology of gentamicin, a

7

~—

new broad-spectrum antibiotic. Antimicrob
Agents Chemother 147 : 138, 1963
Bulger R]J, Sidell S and Kirby WMM :

Laboratory and clinical studies of genta-

8

~—

micin,a new broad-spectrum antibiotic. Ann
Intern Med 59 : 593, 1963

9) Flandre O and Damon M : In Gentamicin
first international symposium, PP. 47, Sch-
wabe & CO., Basel, 1967

10) Abramowicz M and Edelmann CH ]Jr:
Nephrotoxicity of anti-infective drugs. Clin
Pediat 7 : 389, 1968

11) Kahn T and Stein RM : Gentamicin and
renal failure. Lancet I:498, 1972

12) Milman N : Renal failure associated with

gentamicin therapy. Acta med scand 196 :

87, 1974

Wilfert JN, Burke JP, Bloomer HA and

Smith CB: Renal insufficiency associated

13

~—

with gentamicin therapy. J Infect Dis Suppl
124 : 148, 1971

14) Kosek JC, Mazze RI and Cousins M]J : Ne-
phrotoxicity of gentamicin. Lab Invest 30 :
48, 1974

15) Bobrow SN, Jaffe E and Young RC : Anuria
and acute tubular necrosis associated with
gentamicin and cephalothin. JAMA 222 :
1546, 1972

16) Falco FG, Smith HM and Arcieri GH :
Nephrotoxicity of aminoglycosides and gen-
tamicin, J Infect Dis 119 : 406, 1969

17) Klinknecht D, Ganeval D and Droz D:

~—

Acute renal failure after high gentamicin
and cephalothin. Lancet i: 1129, 1973

18) Kunin CM : Absorption, distribution, excre-
tion and fate of kanamycin. Ann N Y
Acad Sci 132 : 811, 1966

19) Bergan T, Brodwall EK and @yri A : Renal

excretion of gentamicin in chronic pyelone-



1480 WRARE  28%

phritis. Acta med scand 189: 1, 1971

20) Chisholm GD, Calman JS, Waterworth PM
and Reis ND : Distribution of gentamicin
in body fluid. Brit med J 2:22, 1968

21) Kunin CM : A guide to use of antibiotics in
patients.with renal disease. Ann Intern Med
67 : 151, 1967

22) Bennett WM, Singer I and Coggins CH :
Guide to drug usage in adult patients with
impaired renal function. JAMA 223 : 991, 1973

23) Gingell JC and Waterworth PM : Dose of
gentamicin in patients with normal renal
function and renal impairment. Brit Med
J 2:19, 1968

24) WIER 2 « BRIy o BRAEEC R % AR
FloEmA. BRKEAM 6 95,1976

25) Tune. BM, Burg MB and Patlack CS:
Characteristics of p-aminohippurate trans-
port in proximal renal tubules. Am J Physiol
217 : 1057, 1969

26) Cortney MA, Mylle M, Lassiter WE and
Gottschalk CW : Renal tubular transport of
water, solute, and PAH in rats loaded with
isotonic saline. Am J Physiol 209 : 1199, 1965

97) Wedeen RP and Thier SO : Intrarenal distri-
bution of nonmetabolized amino acids in
vivo. Am J ‘Physiol 220 : 507, 1971

28) Wedeen RP and Weiner B : The distribution
of p-aminohippuric acid in rat kidney slices,
I. Tubular localization. Kidney Intern 3:
205, 1973

29) HER 5F : IRMIEC X540 AEEERR. N—
2 GENFA, MMM 427, B¥Ek, X
W, 1972

30) Lannon SG, Bricks I and Dossetor JB: Vi-
ability testing of kidney for transplanta-
tion. Invest Urol 9: 180, 1971

31) Lapkin R, Cohen L and Kaloyanides GJ:
Effect of gentamicin (G) on PAH uptake

12%5  19824F

by rat kidney slices. Fed Proc 34 : 408, 1975

32) Laszlo K, Juszko J and Balint P : Intrarenal
hemodynamics in postobstructive diuresis in
the dog. Acta Physiol Acad Sci Hung 53:
409, 1979

33) Hsu CH, Kurtz TW, Rosenweig J and Wel-
ler JM : Intrarenal hemodynamics and ure-
teral pressure during ureteral obstruction.
Invest Urol 14 : 442, 1977

34) Moody TE, Vaughan ED Jr and Gillenwater
JY : Relationship between renal blood flow
and ureteral pressure during 18 hours of
total unilateral ureteral occulusion. Implica-
tion for changing sites of increased renal
resistance. Invest Urol 13: 246, 1975

35) Lillie DB, Karafin L and Kendall AR:
Experimental evidence of increased ipsila-
teral gentamicin nephrotoxicity after uni-
lateral ureteral obstruction. Urol 17 : 249,
1981

36) JILE B : T EEERC 315 Ao T BRRC
DT AWREEE 61: 772, 1970

37) Foulks EG : Kinetics of p-aminohippurate
secretion in the rabbit’. Am J Physiol 205:
1019, 1963

38) Dahlager JI and Bilde T : The uptake of
hippuran in kidney slices. Scand Urol
Nephrol 10: 120, 1975

39) Cuppage FE,Neagoy DR and Tate A : Re-
pair of the nephron following temporary
occulusion of the renal pedicle. Lab Invest
17 : 660, 1967

40) Takenaka M, Tatsukawa Y, Yamane S, Ta-
naka I, Dohi K, Ezaki H, Yamada K and
Kawasaki T : An experimental model to test
the viability of ischemic kidney. Transplan
tation 30 : 311, 1980

(198247 7 F 30 B B2 A1)



