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STUDY ON URINARY SPLITTING ENZYMES AND PROTEINS
III. EFFECT OF NON-IONIC CONTRAST MEDIUM ON RENAL FUNCTION
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Renal toxicity of non-ionic contrast medium (iohexol) for drip infused pyelography (DIP)
was studied in a randomized trial of nine patients with normal renal function. Urine samples
were collected before and immediately after DIP, and analyzed for albumin, an index of glomer-
ular permeability; y-glutamyl transpeptidase (y-GTP), a brush-border enzyme ; N-acetyl-3-glucos-
aminidase (NAG), a lysosomal enzyme; « Il microglobulin (¢ IMG) and B 2 microglobulin (§
2MG), an index to tubular proteinuria; and creatinine. The urinary excretion of enzymes and
proteins was compared with urinary creatinine. Urinary excretion of y-GTP and NAG increased
significantly (P<{0.001, 0.02) after DIP. Urinary @ 1 MG and # 2-MG did not change significant-
ly. The change of urinary albumin was mild.

Our data suggest that non-ionic, low osmolal radiocontrast medium ioheol shows a lower
renal tubular toxicity, and the brush-border enzyme 7-GTP and lysosomal enzyme NAG are con-
sidered as a good index for renal tubular damage.

(Acta Urol. Jpn. 35: 571-575, 1989)
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%, RTFSBT, FERILS2ESDISE PSR TH
wte. M7 v7F = viEX 04 2 Ll mg/dl (F
¥ 0.7 mg/dl) TH 1.

BEHERRENE LT, REYHIERYEFHE
TR CHRKRHRET, BEOALERER LT
BEX T RAERIPBOREHLEA LES
RHOVRRBCREORWC ERHEE LD B drip
infused pyelography (DIP) % 1T #=. #HBEH &
L TEIES + 8 (iohexol) 2V, HEAA
E—F 10ml/min. TEA Lic. BESEI—ALY
100 ml, 46& kg H7=b 25ml T Chot.

BHHO RPERER - BA~OB B2 RH T
o, RERLLOPRED REHFHM L, REgal
0 lysosomal enzyme D& LT N-acetyl--D-
glycosaminidase (NAG U/l: MCP-iLfak) %,
RHEMID brush-border enzyme DI & L T
r-glutamyl transpeptidase (y-GTP IU/l: L-p- 7L
F v FHAEF 4=t w7 =) FEBEEHEV
rate assay), IJRAEH:RARDIZE L LT al micro-
globulin (alMG mg/l:EIA #) & $2 microglob-
ulin (82MG pg/ml: RIA2 §ifkih) %, RRHET
OB EEDIFE L L T albumin (Alb pg/ml
RIAZ $ithR) # Th Zh@EL, FRCRELR
creatinine (uCr mg/dl : 742V €27 ¥ VEE) ©
TB LiclflE% VT, paired ttest 1o C #5322
HREt 21T - .

- ES

BERIK TO r-GTP 2N FHE REFE
7% 2474126 1U/g uCr (mean=+S.EM.), #%fE»
190.59+26.18 IU/g uCr & B b2/ dist AR EN
mExhi (P<K0001). NAG ©owTR3BE, B
#HH 4.63£0.94 U/g uCr, #%fEHA 7.75x1.14 U/g
uCr & #EEPFRNCFEELY R E Lic (P<0.02).
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Linl, REEHEAROKEELE LT «IMG &
BIMG RELIL T H, METEREHMEOMES
3.684-0.75 (mg/g uCr), 3.48+0,69, 4% TILRE
g ofEN FhEh 15444247 (ug/g uCr), 1655
+224 LAEEEYRWERTh-T

K, RERGTO FBEEEDERLE LT Alb &2
Wb A, 43.1+16.7 (mg/g pCr), 66.0-:29.6
LA EE T I R AR L B ST B R
feproie.  (Table 1)

% Z=

REEFIDRERZHEC BV TLETAROES
BUEDD EDOTHB EV 2B, LOEREDRLA
EHRERENC X B B E R s R R O B
HEEERHEL > T3 EEL bR, BRREGBEL
i RESEEL PR TIEE L TR S R ER D
3. MEHEOWURs VT F=2v s 7 VT 7 VAR
B B2ZMGP o JTE, THIRF ALY BIEC X Y
EREHERTH LR L It TE TV 5.

—%, BB OVCULEEE LV AROEHMTH
h, RPEBER - BARIETS 2 & X AR
OB AT A ENTE S X S KRt
T, REZEHED lysosomal enzyme & 1T
NAG, LDH (lactate dehydrogenase), B-glucro-
nidase 7; & A%, brush-border enzyme & LT 7-
GTP, AAP (alanine aminopeptidase) %3, X HIT
REnBaRE & LT «IMG ® 82MG %+ h #
NOEECIRE L E T B9,

BT, FERDA A vHEFHITT > IVP B H
FEVEZ BHEL0.6%, OERKOBA1L.3% &
ERTWBSO. L RO EBRIEREEL I8
b5 LG LOFE TEREETRERLA B 5
EINTHBEY. Fi, BROBROBRETE LB
R EDEPHERLHITREME L LToRiK, X5

Table 1.

Urinary excretion of y-glutamyl transpeptidase
(y-GTP), N-acetyl-B-D-glucosaminidase (NAG),
a 1 microglobulin (aIMG), $2 microglobulin
(B 2MG), albumin (Alb) before and immediately
after drip infused pyelography.

(n) before immediately after P value

»GTP (IU/g uCr) (9) 2.74%1.26  190.59%26.18  <0.001
NAG (U/g uCr) (9) 4.63%0.94 7.75%1.14 <0.02
alMG (mg/g uCr)  (6) 3.68%0.75 3.48%0.69 ns
£MG (ug/g uCr)  (9) 154.4%24.7  165.5 *22.4 ns
Alb (mg/g uCr) (9) 43.1%16.7 66.0129.6 ns

Values are expressed as mean+SEM.

uCr: urinary

creatinine. Significant different from before, ns: no
significant.
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Table 2. JEA + wMEFBRERI % TO RPABER « RAOZE(L

s (4ER) BEFE it EEF Brush-border Lysosomal  low-molecular Glomerular

(sCr) enzymes enzymes proteins permeability
»GTP AAP NAG LDH MG #2MG Alb

Khoury (83) DSA,AAGY  BHR (1.6) - - -

Hartmann (84) IVPY E® (=) - -

Bani (85) IVP2 "R, UTI (-) Tt

Golman (85) VP2 EX¥ (=) 1 1 i

Cavaliere (87) IvVPY BHEE (2.2) Tt -

Stacul (87) IVDSAD E¥ (<1.5) Tt Tt Tt

Our report (89) DIpP E¥ (1.1 Tt - -

1): iopamidol,2): iohexol, y-GTP: y-glutamyl transpeptidase, AAP:alanine aminopeptidase,

NAG: N-acetyl-#-D-glucosaminidase, LDH:
B2ZMG: 2 microglobulin, Alb: albumin.

angiography, IVP: intravenous pyelography,
creatinine, (—): not described. 1 1: significantly increased, 1 -

NI 5 BESHED BT i E B BT O T 512,
* 2T, BESTREHF~DORIGHEY DI S HIBR
BE~NDOEEN DI E ERTOBIEL o vHEERFIN
REgEH > e MERECRAVLR TS,

&6, FIbIZEEATORBEHICE T, R
WEESE « BAOELRDOWTHHRT AT, Table 2
CERROHEZO B ER T LD, Z0dH
Golman 513 X ¥ X ¥ e R» A A5 L,
RepEBEELERADRBC OV TENTWB. &
DR THESE IVP 2mE@EFcdohbnfmL
TR BN, JEA 4 v HBEFITHS metrizamide
iohexol TIXA 4 vHEFKITH B diatrizoate &
Wi L D FOREOEITID D BRI T LT3
VIRHEEIRTWAZEXRBLIELTWS. ThiiE
IEREED K% Thomsen & (1988) W25 5 MT
FIHERLE LTHELTW5. —F, Hartmann'™
A A+ HEEHCIr LDH, NAG, AAP iR
AR R S h RMEREEEELE 2 bhioh
JEA F+ VHBEFITRZ ORI R bhich » e
LR 5.

19874, Stacul 5044 # R IEL F+ vHER
#I (iopamidol) % JH\ T intravenous digital sub-
traction angiography % T -7z lf, R ic NAG,
B82MG, AAP, Alb 7o X OEERCEADEMLTE D
IR TEBEEE R R R REREE S & DR T B & B
RTWBED, FOBRETIEA 4 Y MEEH DIE 5~
RETHD EH/EL TS, L Lish, Khoury
5713 NAG, AAP, LDH O RFA~OHEIMIEA +
AR A+ R FIE VTR B, contrast-
media induced nephrotogicity iZfE\ &R L T
%. Z LI OWT, Stacul Bk {EH LR
DTN ) DREOENEA D LIGHL TS

lactate dehydrogenase, alMG: al microglobulin,
DSA: digital subtraction angiography, AAG:
DIP: drip infused pyelography, sCr:

serum
increased, —: no change.

¥ 7=, Cavaliere H®IME 7 v 7 F = VA 62
h b 28 mg/dl DEFHHEREE FE BT 1 4 v HERA
L LT sodium diatrizoate %, JEA + v ¥ & 8 Hl
L LT iopamidol # T REEE % TV RMAE
EREEOTLABRE LTS, FoOR T, HHik
NAG 22Tk E O EXBD e - 1ehs, 7-
GTP ® AAP 2 B2L, DX 5 BRI
HHloBHEY EcBEmT s R VIR &
WELTVD., ZOHRRDWTET TR bAHE
LicXore®, BigEmEE b Ert v B LD
NAG ® alMG DREHRADOHEMNARGIB Z Ehb
FE2THRTH, NAG B o DR FBH L W
EBbhs.

Lo CL, 54+ v HEBFEHoKE T
alMG ® B2MG i3EF LW EL, R Alb
oHINER ° 7-GTP ® NAG SN ARED
BHNAIEMNBEE IR, kil Bani'®
Caraliere!® o #4 & LI L5275, Stacul &iX
RegbiEE (B2MG, Alb) o G THL - T,
ZOENIBRE L EFAOBEHCEDE A, 26
CHREOTTUEBC L5 b Dot X VT 50IH
#ThHA, DIP Th —Bic REEHERECR
BB ARBRBREENRE - Twb LRI 5.

DX 5T DWEE O KR LB OB
WEXD L,
icity oFlicix, FRefRiEEE, e brush-border
enzyme OJENEDHEELY BICEMTE > HR L
1B i B DTV EELZDRS. LirL, €D
s\ EREIC 7o 5 & RSNk O EA RS B
LR, FoPaicir f2MG B X 01X «IMG
%ﬂﬁkﬂ ELTHRLONIEH LTS,

T, SEFHTORMEHERED &R L

contrast media induced nephrotox-
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DWW THB L, sodium meglumine diatrizoate &
iopamidol “CHiF} L o Stacul H® D fERIZ X5 &
BEH 3 HEHCIITO VRARES ERRTWD L,
Hartmann 5'% 4 1 o viEERHICH ARORKBEY
BELTHS. Lil, Skaarup™ ZEHBHED
BN 1 & vHEFHTH S iothalamate % ByERES
DRPGEGT 5 BALZMEL, RERGSREETHLS
P —BETH B HEEL R, Thi'6 HHEE
LS EEBELTH3. 2D AnHATH, iohexol
D &5 IRIRA A VBRI B A, 1+ BRI X
WERTWBEEL LIRS,

R, BEHC L5 BEEZOBEL LT, Golman
B3 FE AT X B osmotic nephrosis 2% D EE
ThHBERELTBD, TOEMILBFICOWTIE
2o & h LTWRGE, BlECETOROEmE(LE
FOBELOhBEGADOBAE, ERTHEFHIE LT
IR A vIEBERINRE-BEDN L E LTV D
B, ERFBGOROBRBEM~OR B L%
B35 ke, BRENAELE LCERERORSERER
BB REEELD. Fl, T0X5EHHK
L BREANETEEYN D 5 b RERRE ¢
L3 6 BRI EDF T2 0B & Bbhs.
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