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COMPARATIVE STUDY ON NEPHROTOXICITY OF IONIC
AND NON-IONIC CONTRAST AGENTS FOR DRIP
INFUSED UROGRAPHY
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The effects on renal function of an ionic and hyperosmolaric contrast agent (diatrizoate) and
a non-ionic and slightly hypertonic agent (iohexol) for drip infused urography were compared on
60 patients with normal renal function. Urine samples were collected before and 30 minutes after
drip infusion of contrast agent, and analyzed for albumin (ALB), y-glutamyl transpeptidase (y-
GTP), N-acetyl-$-glucosaminidase (NAG), 2 microglobulin (8 2MG) and creatinine (CRE). The
urinary excretion of proteins and enzymes was compared with urinary CRE. y-GTP, NAG and
B 2MG increased significantly after infusion of diatrizoate. y-GTP and § 2MG increased signifi-
cantly after infusion of iohexol. Excretion of ALB, »-GTP, NAG and 8 2MG was significantly
higher after infusion of diatrizoate than after iohexol. The urinary concentration of CRE was
significantly lower after infusion of diatrizoate than after iohexol. The degree of renal damage
after urography was no related to the appearance of allergy to the contrast agent or age of patient.
Therefore, the non-ionic and slightly hyperosmolaric iohexol may be less toxic to the kidneys than
the ionic and hypertonic diatrizoate. This nephrotoxicity after drip infused urography is thought
to be related mainly to the osmolarity of contrast agent.
(Acta Urol. Jpn. 38: 767-773, 1992)
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BITH B, FEHHNLA & v & LT diatrizoate (60
Yowmrs7, v a— PR 292mg/ml, X
AEREER6) © 100ml 2, JE1 A& LT
{1 iohexol (5 & — ¢ — 7300, = — ¥ 275 & 300 mg/
ml, SEREBEER 2 )2 oF UL 100ml & i
W De0fl% diatrizoate FEE iohexol PDETHFE
FAOBIF D s, EHREIRCRZAER diatri-
zoate P& iohexol BRZIRE b4, ML Th
FROBIFLRAEL RS X A L. FEREAZ
Table | RT3 I - TWvied,  dia-

Table 1. Original diseases of diatrizoate and
iohexol used groups.

Diagnosis Diatrizoate  lohexol =~ Total

Hematuria

Renal stone

Ureter stone
Neurogenic bladder
Chronic cystitis
Chronic prostatitis
Renal cell carcinoma
Chronic pyelonephritis
Renal cyst

Prostatic hypertrophy
Wandering kidney
Bladder tumor
Cystocele

Prostatic cancer
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Chronic epididymitis
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BB FRFRBRBERIC L - TERIR L, Fo i BIE
HiRAE Lic#, SRL # TR albumin (ALB), 7-
glutamyl transpeptidase (y-GTP), N-acetyl-8-D-
glycosaminicase (NAG), B 2-microglobulin (8 2
MG) & creatinine (Cr) @I L1=. ALB S E 324
GBI DEEO L LT, -GTP REEMRD
brush-border enzyme DL E LT, NAG 1%
Mg lysosomal enzyme ofgE» L LT, ¥
f-, B MG RRMEHEEAROEES & LTHE
L, R Cr OfETHE Uizt fv-Oiet L.
et RyBEE paired t test, non-paired ¢t test r
¥? test & VI
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Table 2. Comparison of two groups before drip
infused urography.

Diatrizoate lohexol
No. (male : female) 30(15:15) 30(15:15)
Age (yrs.) 47+ 14 54115
ALB (mg/g. CRE) 23.1+28.8 18.8116.6
y-GTP (1U/g. CRE) 23+13 26114
NAG (U/g. CRE) 5.0+2.2 5.2+3.1
BIMG (ug/g. CRE) 127481  115%73
CRE (mg/dl) 113.9+60.8 94.2144.4
mean 1+ SD

Table 3 1 i3& FHIEA RIEORFY BOME ©x
LT\ 5. diatrizoate FECILERITC R TERE
= ALB OBinfE@E»H b, 7-GTP, NAG & B 2
MG EEHCEECHIN L. iohexox BTILE
WHic r-GTP & g 2MG »3EZBEm L,
ALB & NAG OHIEDEICELIeh w1z Cr 112
B LEEHRCERCET L.

Table 4 TR EARPYEOEEHEOEDELR
LTWwah, WTFhOIERA Y diatrizoate FEDHH
iohexol B X b EDMENFBICKE, - 1.
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%, diatrizoate BETC 8 7] (27% ), iohexol BT 2 ]
(7%) TH-te. TD5bH diatrizoate PO 5 F &
iohexol ffD | BUIREDORE & RIEROZT, HHic
B LB L Uied» 1. diatrizoate FECHWIERS
DH -7 1 B, 2EFHO 1 F, WREAERK. 1 g
iohexol BETHREROMM - 1 FICAT R D
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Table 3. Urine profiles before and after drip infused urography.

Diatrizoate Iohexol
o o T BT o e
7-GTP (IU/g. CRE) :;fe"r"’ i::ii ] p<o0.01 i‘::: ] p<o.01
NAG (U/g. CRE) :::r" zgiii J p<o.01 :33; 7 ns
BIMG (ug/g. CRE) :;f:r” I:;Z:g«m ] p<o.01 :;Z:;z ] p<0.05
GRE (mg/d]) :’::’r" ];z::igg:'; ] p<o.01 i::i:::; ] p<o.01
mean+SD

Table 4. Difference of excretion of urine components before

769

and after drip infused urography.

Diatrizoate

Iohexol

(after) — (before)  (after)— (before) T value

ALB (mg/g. CRE) 10.0+27.4 —4.3414.6  <0.02
7-GTP (1U/g. CRE) 24114 151+ 14 <0.02
NAG (U/g. CRE) 1.4%1.7 0.31+2.3 <0.05
B2MG (pg/g. CRE) 104311877 24148 <0.01
CRE (mg/dl) —77.3146.4 —46.4139.0 <0.01
mean 1 SD

Table 5. Urine profiles before and after drip infused urography

according to side effect of diatrizoate.

Side effect (—) Side effect (+)
(n=22) (n=8)
before  27.4432.3 12.0£12.3
ALB . CRE
(mg/g. CRE) e 38.7420.8 Jns 20.1+13.8 Jns
before 23111 24118
-GTP {(IU/g. CRE .01 )
4 {IU/g CRE) 7114 Jp<o.0 4618 Jp<o.0
before 5.6+2.2 3.6x1.5
NAG (U/g. CRE <0.01
(U/g. CRE) after 7.042.8 Je 4.622.8 Jns
before 133192 11041
9IMG _CRE <0.01
A (ug/g. CRE) e 11121487 Je 1400 2966 JES
before  118.7466.7 101.4£42.6
CRE (mg/dl 0.01 <0.01
(mg/d after  36.0124.4 Je< 31.0%16.3 v
mean SD
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Table 6 & Table 7 2% 2 BED39Z LT, 40~59
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RLTWA. Cr % diatrizoate ##, iohexol FED\»
ThoERBTLBPRCARCE I LT, F
BTN L D39 LT Tt diatrizoate FED p-
GTP D&, iohexol #TIL 8 2MG DA T, 40~
598 Tl1 diatrizoate FED 7-GTP, NAG & § 2
MG, iohexol EETIL 7-GTP & NAG TH -7,
60 LTI E & 7-GTP OATH 7.
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Table 6. Urine profiles before and after drip infused urography according to age in
diatrizoate group.

Age (yrs.) (::33) 6?;155-)9) (,610=~6)

MB mg/g cre) e 0L gy g 38 ] oz

7-GTP (IU/g. CRE) :;f:r“’ gziz ] p<o.10 ig:g Jp<o.0 :23(7) Jp<o.01

Mo o T S e 0T Jesonn D Je<on

A2MG (ug/g. CRE) :;reor" 1:;;2323 J s ;;ﬁiﬁ)ls Jp<o.05 1;;1;(2;;0 IE

b T BT 2
mean +SD

Table 7. Urine profiles before and after drip infused urography according to age in

iohexol group.

Age (yrs) ) o 2 10)

o e T L) Ty

7-GTP (IU/g. CRE) :;f:? ili:i Jns ig:f ] p<o.01 igiiz ] p<0.01

nac /g orp B PR T gy Je<oo (it T

B2MG (g/g. CRE) :::re :gg:z; ] p<o0.05 :22323 ] s :g;i;g ] p<o0.10

o mga) Ly Jreoat L Jecom T <o
mean + SD
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Stacul H® (31 # v ¥ diatrizoate LIEA F v
iopamidol D##: (160~240ml) X5 digital
subtraction angiography 17\, &% 5 0OEEHT
LRER ITRF ALB EBRC N LA, 1+ v
PR A A KOO B BRI K E o
TEMELTWS, o 2 BMoRSF ALB 10
BOEOREOCG LD LTEEAOBBEEDEY D
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