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URINARY NAG AND y-GTP ACTIVITIES AS INDICATORS OF
CDDP RENAL TOXICITY: EFFECT OF FOM ON
CDDP RENAL TOXICITY

Ken-Ichiro Yosuipa, Taku TakauasHi, Yasuhiko NAKAME
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(Director: Prof. H. Saitoh)
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Using urinary N-acetyl-B-D-glucosaminidase (NAG) and p-glutamyl transpeptidase (7-
GTP) activities as the indicator of venal toxicity, the effect of fosfomycin (FOM) on cis-
dichlorodiamineplatinum (CDDP) renal toxicity was studied in 10 patients with urological
malignant tumors. Regimen of chemotherapy was daily 20mg of CDDP and 800mg of
administered by drip infusion for 5 days and 40 mg of adriamycin injected in one-push on
day 1. FOM was not used at lst cure. At 2nd cure, daily 2 gx2 of FOM was administered
for eleven days from the day before CDDP administration. Urinary NAG and y-GTP were
measured for eleven days continuously in both Ist and 2nd cure. Effect of FOM on CDDP
renal toxicity was discussed by comparison of the urinary NAG and 7-GTP activities between
Ist and 2nd cure. The results showed that urinary NAG and y-GTP activities following
CDDP administration were deeply influenced by these activities before CDDP administration
and the combined therapy of FOM had tendency to reduce CDDP renal toxicity when

urinary NAG and 7-GTP activities before CDDP administration were in the normal range.

Key words: CDDP renal toxicity, Urinary NAG and y-GTP activities, FOM
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Table 1. Patients characteristics
Case Sex Age Disease Operation Metastatic sites

L-nephroureterectomy -

! M 52 PT.BT Partial cystectomy
Total cystectomy

2 M 68 BT Single stoma Lung

3 ™M 52 RC L-ureterocutaneostomy PRL
Partial cystectomy

4 M I ur.et Ligation of L-ureter PRL
Total cystectomy -

5 M 3 87 Ileal conduit
Total cystectomy —

6 M n 8T Ileal conduit

7 M 66 ut L-nephroureterectomy PRL
Total cystectomy

8 M 0 8T Ileal conduit Bone

9 m 64 PC Castration Bone

10 ™M 57 BT Total cystectomy -

Ileal conduit

PT :renal pelvic tumor. BT : bladder tumor

UT :ureter tumor
PRL : retroperitoneal lymphnode

RC:rectum cancer

Table 2. Renal function of the patients in each
cure (before CDDP administration)

CCr(ml/min) NAG(U/day) r-GTP(I1U/day)

st 2nd Ist 2nd Ist 2nd
1 71 90 2.2 3.0 20 3
2 920 82 1.5 5.9 7 15
3 41 25 2.1 7.2 A 25
4 63 60 6.8 7.4 17 22
5 108 105 6.4 8.8 44 39
6 37 - 6.0 2.2 18 21
7 37 123 7.0 3.1 13 12
8 27 30 1.7 3.4 37 32
9 112 60 0.9 0.4 12 25
10 97 101 4.0 7.2 33 49

factor L7t T\ww%. CDDP BEEIFOIME
FELTC, BEROEHL enzymuria ZA&E LY
AP, T NAG BV 1-GTP ofkiriims ¢,
Lichi-> T hboRPiEEoRE. CDDP B
EORVIRE InoT W 520, £HET 3\ Tk
CDDP BEEX BT 51, RET7A» 035
Ldic, KEMob LFRFLZEL, CDDP ol
o isBElt R 5 > TV 5%, CDDP o g E4C
TR, EHESHEI TR B0,

H%, Fosfomycin (FOM) »Hi4WE L L Coff
Roftic, BRMEE LED lysosome [HresfL, %
EALEBEE TS LHME XIS, BRI S amino-
glycoside REHIOHHMA FOM ot L b,
BERIhS LofES Roh 3P, ik FOM A8
CDDP BEZCHL T, ZBHABBERAYELT
W57eh, CDDP BE DK s\ T FOM %

BERTAZ i3, BOREXE <5 2 TR THERS
EWx b, BERTRAFERACOWT, HENFE
LUWERSB LR TV ALY, BRIEFIHES T
7, B BEEORETHHRE NAG ® r-
GTP Efpt, FOM oCDDP BaEl oBRHER
CoNWT, FELLIBH L DR bhiw.

Zz Thhhbh I WREN ERo EHEEEE ©
CDDP #5fico%, R NAG ROt r-GTP 5
AR EEEOEEL L, FOM §iHO0BEC X 5C
HOORPEROEEOEVH S, FOM o CDDP
BFEEOBBIEROBEC OV TR L.

¥ & £ #l

WBREFBEROBHEEEED> L, CDDP ¥4
LLFEREY 2 7 — VDL EBTT L X 102 /& E L
1o NRIEFOEM A Table | i3, EHITLH
BHTHY, FRIIBELDTTRETT, FH6IET
Bote. BEEETS 6, BEHNEE L FEEOAHH
RUBKREE L REESO AHAR 1T 2B h
. Zoft, REEE SVRES EBEES 1A
ToORLhE. EB8cS>WTRBE, BT LEES
Bl, BE2BICTh 1. FMELflcTicbhTws
(Table 1). 6fizizB % HL CTksbh, CDDP iz
ZOERBBRTHVE. o4 P EBIR
bhitwd 0D, FHREROREEAGIESE OB
BEMTH - otcdd, ko adjuvant therapy o
—2& LT CDDP %\ 1.

ER OBRREICOINT
BgES LA RO o1k, Table | ¢
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FTZ L, BRESEHiLTh->iERM1 &7 D2
fl&, FRlORGHEC X b ERETY 2L IES 3
L4 2B 4AITH 7.

SEG O BFpE% Table 2 /R, creatinine
clearance (CCr) RU'R$ NAG, 7-GTP FEHEIX
%7 — M OLERBC A UTHIELK. 1 7-0
b, CCr DETHRELRCS DX, EA3, 6,
7, 8D 44IC, BHREESBEELEL .
%9 s — 1B CCr 1381 7 — VRN, PRE
T35 L0XEL Rbhik.

Reh NAG RO r-GTP B0 EFHETECHE
Lo e, FhEh 2.6+1.8 (M+S.D) 1U/day
KL 2249 (M£S.D) IU/day THB = &nb,
¥X%F M+25.D TH5 NAG 5.9U/day, 7r-
GTP 371U/day LIEnodbok BEEL L. H17
—AET L DR NAG EHELSEELRR LI OIME
B4, 5, 6, T04BTH-T. ThbD 5 BIEF
6, 7TTIIE2 7 — AHOR+ NAG BHREIEER
BLIA, #2 7 — AT iER 2, 3, 100340k
B\WWRer NAG E#Ex R L. R r-GTP Hite
DWTRBE, 127 -A8TX DR 1-GTP 3%
BEERLIS DITERS, 80 2B Th-t. H2 72
= VETCIE 2 h B DEEFIC I FEF 100 ET 3 FI, &
WIRFR 7-GTP SRR L.

EAH/E &

ERROBEIRC oW TIREEARIC BV H B D D
o, CDDP ¥ &L RARSETI2FA L b —& L
%. Fig. | & CDDP %4t {L3EBWERD FOM
O 5 E R4, CDDP ik 20 mg/day & L,
Tegafur (TF) 800 mg/day & & dicKfinod &
5 AEAEE 1T/ - . adriamycin (ADM) 31k
B A 40mg % one push K TEEL =

(TAP ). FOM 34)E QLSRR i3
AT, #1EOERERTH 2BV L 3:BR
T2 7 —nBRT, {CFFRITB X b 2gx2/day ©
AEREYER BB bl TR otz ok, &5
27— AREOLEBENIE 1 7 — B ERA—& L.

Rtf NAG RU 7-GTP FEEDRE

LRME TR Y, BRI %, 1 BER%:
I B, RERZAEL, £o—#% NAG RO
-GTP OBFERE L, EEOWEYTco. NAG
Z2onWTik NAG %, r2HV, 1-GTP &onwT
% L-r-glutamyl-P-nitro anilide FEEEX A\ 7.
HEE DM W T EENECHRELTHBHOT

01 2 3 456 7 8 910
£ 13 >
CDDP 20 mg/day 1441

#®1@8 TF 800mg/day O A O A !
FOM(—) ADM 40 mg 1
CcCr 4
F 13 >

CDDP 20 mg/day [

¥20O8 TF 800mg/day 4 11 v 1

FOM(+) ADM 40 mg 1
FOM 29x2/day ¢ ¢ 4 4 3 & 4 4 3 1 2
CCr 1

NAG, . -GTP activites were expressed by U/day or 1U/day

Fig. 1. Regimen

BRINIIO, i B OB BAARHILTE
b LERECEREXRLC, 1Y oREREL
TEbH LI

FatEriaet
2 BB OFEEBE 2o\ Tk Student @ two

sample t-test ¥\ iz, ¥ CEREROBEEERTE
W TL FRER B,

= g

CDDP #b 5 ek NAG RO 7-GTP ¥
DIFEFID 10 bt X% Fig. 2 ©R”T. #
1 7 —ABThi s FOM E&ERABEO RS NAG
E#r CDDP #b5icf\&#1, CDDP 5%
WHATHD 5 HE® peak & LTCHRTS. LT
CDDP #E5RTH#5HE ¥ i 5iifEcET 5
R —vER LY. FOM $iEROHE2 7 — LT
1t CDDP #EfoREF NAG #Fi: (NAG FifE)
1 7 — 1B X hEWERRTH, CDDP Hbw
By R NAG EHOEBIE, T o peak 28
CDDP # 5Btk 6 HEHTH AT L RBRNE, 1
7R LD X — vER L. 0B HICS
REESABEHR VT, Bl 7 —AEEE2 7 —
AMEEORIE NAG BERBEEZELZRIATh k. &
WCRFE 7-GTP BEiie>WTR5 e, £l -1
i, CDDP #5BR%2HB% peak &1,
HRL, ity CDDP HEBIMBKIOH B * Tl
BEAECET S % — v RLie. FOM BB
D2 7y —nBsir, CDDP $#53HHB: 6 HER
peak BRTTAEMD AKX — vERLIS, 17—
NEEL D 7 — AR RV T RPIERERERD 1-
GTP HHIAERELY TR e o,

K\ TI0A R bt B RAPEBERIG: MEMR, =
EUCEESME RS HMTchs CDDP 5+ 0
5HME, EMLEE 1 5B ET > ETO
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CDDP #5#T#0 5 HE, RUEFEE010HE
B, Bl —AERLE2 7 — AR LR KB RebEE
FEHOBFEZEVRN LA, Fig. 3 wRiRTZEl
7 — AR, Ticbhh FOM EERARE L OERERC S
WCEEERRbheh o, DEOBRI A,
£k, FOM it CDDP B LAILRELZE L
RO ERRI NS M, FiEGlo CDDP 55O
BHERVCBEEOREY, HIRUE2 7 -LVELE
WCRA—TRWE EEHB LR T A LENHB LR
bhsn. Table 2 TRLIZEL, WETHBEE
BHEL 7 AR L2 7 — AR TEL. CCr R

r-GTP(U)

D 1st cure
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O NAG #ifl & #REMc s 5 R+P NAG &
M & o#BE% Fig. 4~7 ki3, CCr & & BiEHii
DFRAB NAG EHRAa0HBERLZRT. Tihbd
CCr 2MEWME Y CDDP #5#% oK+ NAG i
OHMAEEA R R T, 17— rkgo CDDP
BERTHD 5 A (day 6~10) T, CCr LHE
CaAOHENE R ERRTE W7 -A%EL
T BEOMHBERRLICD DIXR bR ichote.

NAG 53 & AWM O RPEMITE 2 7 -
LR 3515 CDDP 5K TH%o 5 A (day 6~
10) B, WTFRAEOEREOMERMEY R L. ¥
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Fig. 6. CDDP
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280F" ¥ 250} * 250} s °
[ ] ° °
. /._“/ y=0.37x+399
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2nd cure : FOM(+) |
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L]
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r=0.43(N.S) .
-
o
L]
. .. y=0.21x+148 d
r=0.15(N.S) .
250 -/ 250} 250}
o . *
L) . y=0.16x+378
—— r=0.06(N.S)
3 . . o .
L
L) TR T
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Fig. 9. CDDP #5#0Reh r-GTP k& CCr & i
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WT CCr KO 1-GTP Hifi & 4 {EEc 3%
e -GTP IEpE & 0% Fig. 8~11 wiid.
CCr & £PFEHMNC 3513 5 RebiFHE & ki 7 — VEF
FREU, BEASHBEYRS R ot Lo LEEH
& ZREPC 3517 5 RPFEE L, B17— 1B
o CDDP $E#Tto 5 AR (day 6~10) L £10
Bl s WCEEOEOMBA R L. ¥leE2 7~
AT CDDP #&5fRn5a M (day 1~5) &£I10
Al sV TEEOEOMBEEZR L. LI HEL
RO 2 7 — A0 7 — ARkl LB R 0%~
+ NAG #ifi& CDDP #&f+ D 5 ARDRF
NAG #E#E, RO NAG Fifi & £10AM 0 R+ NAG
EMR BT L b, -GTP oun Tk, 71-
GTP #if & £10HMRH r-GTP fHEikic o\ Tl
BRET L.

Fig. 12 RO REHIE CF 1 RUE 2 7 — 1
ORLCBZEOMELRR L okRT. WERER
DEFERAIEE TS, BRER»DRDEHHRE
EORENS L5, Tihib, R NAG &
Ti%, CDDP #%5&fo 5 A (day 1~5) @ T
H2k, FOM #tAffDH 2 7 — VTR FOM &
FRAROE 1 7 — AR L LRF NAG FEHo#Em
A<, NAG §iESIEFR Thiui FOM A
X hRIF%E Y CDDP #E5foRHb NAG 1%
WETT % (Fig. 12). 2108 >WTH AR
ENRESH) SHETT % &, NAG BifEAER Thiud
FOM Btfi X v CDDP #51 X 2R+H NAG
EMEIT20% i EET 52, NAG FifEr|mies s
FOM oftARRETT s EAm% R LA (Fig
12). BR# 1-GTP &l owWwTR5 &, EERE R
EHERESOEBREAIEET 52, ERER»D
B2 2108 s 5KR+d r-GTP &l r-GTP
FENEE THIUE FOM A X H15%I3EFD
RPBIMIMETT%. Ll NAG B4 & [k,
7-GTP HifEis#ginss & FOM {HRAZEIMETE
FERLK.

z 2

CDDP BE#E1» ¥ 1 v A LA, BELRCILE
LR RMEREL XhTisbh, CDDP Eiigys
BT B2y CCr IMETF+5%%. o CCr ol
TBEEORERLE LT, TihbRriito BiEs
CEVELHLDOT, ETFPFOBEEOIIEL LTt
BML T, Shiet LR NAG RO r-GTP
EE B RERERC T 5 b 0T, ETHOBRE
BOWELLTEHTH Y, MiliLic &<, CDDP

9% 19864%

BECIDZhOO RPERITERCHMT 5.
CDDP FEEDIE L LT oftuc R fz-micro-
globulin 2VEHTH B & OHE® L RHABN, b
hbhM4ESEE Lic ) 5 kEBREEYE T HEAC
> Tt PBermicroglobulin o RAHEINT BEED
BECHh»b LT, BrilErrticd, BREOHE
B ikd & oo,

CDDP pBEZi%35 FOM DR WT
11 rat A BGCIOREBEBENCES D ORFIRS
NTWBEP N, EIRECBR Lich oirdigw. bT
N EERER o CDDP #HEflics\ T, FOM
PROEE» HRP NAG EEOERVER LTV
500N BoNh5H, T oBEIBIRC LB, %
NLBAMARE XL AEROHB CER L v\
LIV, bhidohil, CDDP BREER T 51T IERE
CBET L, FTRPERBRECOVTR L BER
DHORIBMEREBL, BEEBEMARELTERLLLES
AOFIRBEC L3 RENTOET LB ik
FRBC OV TIIREE, REBEOEVWHLEEES
BHiZNEZ ERETHID, &FFL2 7 -1 E
L A—DLERER T~ o, B, RPEHERER®D
B % CDDP #5f0 5 BEOAIETTRL,
oo 5 BExal10AHME L, CDDP #5KT
BIBETABEEZLSDHRA LA, Lo Lanibd
B URCHEOFRBC L Y, £EAOFEER
AT EBL 7.

CDDP &5 k5 RABEREEOSHLEIY, B
CEENBELTNB 8L, RETHIBEZCL)Y
KECHEIh D™ CCr »ME<{ CDDP #54u0
DRPEEEEIELDRY, CDDP HE5iEs
ROBERERREMTS. chboEE L FOM #
FRTHHE2 7 - ARRORPEREEELEL 72
REozh & BT 584, EEEncEEYRIiET
CCr ®RPBEEEANEOLE - > W TER LT
bWz EXFERT 5. FE, fiE R LD
&R, RTERERAES, CDDP H5ipks R
BEREROMINIAERCEET 5. 22 Thhbhil
81 RVE 2 0 7 — VEEOZJELRIC 351 5 Reb
FERTEHE L BRI BT A BERIEMRIEY S, FeE
2 7 — VIO RPBERIGMERTENSE 1 2 — LB OBIE
ER—THhE, FOM HHDOE2 7 — ABFCIIE
17 —-ABREEL, RPEREESET T 20085
», R LichiITths. TOKRI, WERB Bk
BERIEUCRWSO O EIRER CHEIT 5B Y
NAG RU' r-GTP OWERE D, ZhboRifEs:
EWERTHhE FOM BB X b ReaiEd g
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PR T A EVIBRIE LR,

NAG 12 RS0 lysosome C BECHET S
¥EThbh, FOM i3 lysosome [EDOREIER®
¥ELTWS - kil, CDDP ¢ X% RASHkES
ok, FOM #:HI: lysosome BXREEL, T
B NAG AR BIRBCHRESTD LOELHFLTE
55, B0 & RAEHI brush boader &
BT 5 1-GTP 4§ FOM HtRr & b X DR
EEoBEMARL T L iELHb¥H L, FOM
1z CDDP BEECHLIELREFRAEEL TS
EEZTIVboLBbh3.

BEENEEICR D, FOBEEATAHET il
CCr i3 F3%. CCr »ET ¥ hi¥ CDDP #5
RS ML RP NAG, 1-GTP BEHLFIE~D
FEUAEBET 2. %1, ThbRPEBEEEES ML
TWhEic, CDDP #5%177c5 &, BEFIL
#3535, Xo THfER9 CDDP BE%1T 5854,
FoOPERER L Y BEELBEIBT I ENEEL
V. AR D S, CDDP HErwT 5 FOM
BRI, FO LR EAR X DT iz R
BERBbhs.

= B

IEAORRBFEBROEREEEZHCHL,
CDDP BFaEiticxtTs FOM oBR#EIEROEE
T, R NAG RO r-GTP &b LB L
f=. 2R, CDDP #5fioRPEREELER
T2k, FOM %8tHT%5z ik b CDDP #&
X BRH NAG RO r-GTP FE#x, Zhbofl
{EAEHEP HIEIEE OBINA I X h 5 EHEH
RENI.
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