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Effects of Urography Performed
Twice at a Close Interval
with Contrast Media on Renal
Function and Morphology in Rabbits

Shizuka Higashi, Hiroshi Yasukochi,
Kuniaki Ishioka, Takeo Sugiyama
and Katsuo Narasaki

This study was carried out in order to clarify the
effects of rapid intravenous urography performed
twice at a three-day interval with contrast medium
on renal function and morphologic change in nor-
mal rabbits as a means to observe progress or to
reexamine patients.

The ionic high-osmolal amidotrizoate, non-ionic
low-osmolal iopamidol, and ionic low-osmolal iox-
aglate were used. A second urography was perfor-
med and curves of kidney density plotted against
time and nephrograms were obtained. Serum BUN
and creatinine were measured, and the kidneys
were removed for histologic observations.

Following amidotrizoate administration, curves
of kidney density showed significantly slower clear-
ance than with iopamidol and ioxaglate. Nephro-
grams at 40 seconds showed that opacification of
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the renal pelvis and urinary tracts also was poor.
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tion of amidotrizoate was significantly higher than
the values before and at the first urography, and
both serum BUN and creatinine were significantly
higher than they were after iopamidol and ioxag-
late. Although light microscopic changes were
obscure, marked changes were observerd by elec-
tron microscopy.

In conclusion, intravenous urography conducted
twice at a close interval with amidotrizoate induces
impairment of glomerular function and morphol-
ogic change.
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1600mOsm/kg FEEE D EFRGEIE A 4 > Mk o
amidotrizoate (diatrizoate) = X 2 l§E o f&
HEEAEnFEICE L T, BRETZ2ET2E
#H, HEWIZERINTEA L AWBHICHL Tk
HeFTo5ETEHEE, 1 TEAETWET
LT Z2HEMDDH Y, —EN R T
v, Fiz, EEEIEA A > s RO io-
hexol, iopamidol, 3 L OCEIELE A 4 > Pk
#wH o ioxaglate (ZBI L Tid, BRAICIZIZE A
EREE v e T AHEE0H B Y, BiEER
TIRLT LI —ENRMELE T,

SRR E S5, RSN Ak
DIz, BRI 2 [ B L TEMEEAC L B
0 W IR 7 DR #% & 52 (Rapid Sequence Intraven-
ous Urography: RSIU) #47- 72 & & DIEH
A~ A, BT 3 O R &
LCHlEEL, Z i amidotrizoate I2 L 5142
THRERIRBERERCE & M2 b A 5 2 0 T#t
=45,

wh L Fik

1. E¥A

W EAE A A > M2 K 0 sodium meglu-
mine amidotrizoate (amidotrizoate), (7w 7
774>60%,>x—">7 AG), KEETEIE
4 4 > M # @ jopamidol, (4 4 ,¢3 v >
300 ==Y > 7 AG), MKRIEREA F MY
#1 sodium meglumine ioxaglate (ioxaglate),
(~NXHT) w72 RKHLE) 2EALL. B
#EIE E 3 — FEA '3 amidotrizoate 715 70
mOsm/kg ¥ 292mg/ml, iopamidol T616mOsm
/ kg & 300mg / ml, ioxaglate T 600mOsm / kg

First Urography

& 320mg/ml TH 5.
2. 89

st B RS R A L 72, 2 [k
DTl iopamidol * ioxaglate IZ2W T34 5
A1, amidotrizoate IZ 2\ Tl 6 S L 72,
amidotrizoate (B L Tid 1 MG ADEEL 1
BUTAPMERL, Fiorm|e | ChEMatiks:
5 L2250 E 2PMER L 72, SBEOKEIR, 2
[6] 38 52 o> #E T 13 iopamidol T 3.01+0.2kg (F
Hy+ BE e fR #), ioxaglate T 3.05+0.1kg,
amidotrizoate T 3.0+0.2kg, amidotrizoate @
1 % 8% T 3.0+0.3kg, A B 2.95kg & 3.1kg
T, GHMCOFEREL L -2,
3. RSIU

FEh7 v b a—% Fig. 112sRL 72, RSIU I
[IFg 2 3 0BT 2 MMifT L 72, FARIRE 2010
I NIEESEAPOKITEE L Lz, @miglicli

&

Fig.2 ROIs of kidneys and aorta

Second Urography

| and Kidney Removal

Blood ) Blood ) Blood

Collection Collection Collection
4 i

0 1 2 3 4 2 6

Days

Fig.1 Experimental scheme
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N, 27 F—IVHKErT THRBRE D ERH am PN HLT, ~v X))oty
10ml (3.3ml/kg) # 2 FPHlco#ME AL, BEE (HE) #ef6, )2 -2-TRFXI ¥ AFF
TR L 72, WogiRERIE 18 1 BT 40 B0 & 74 F (PAM) ¥efs, 77 5 /%) F LBk
20404 X L7z, otk Fig 2icmbLizL9ig, (PAS) #uft% |72, TEBBIZHICIZE # Ham+
KR (MR AR & BB AR~ DFEATHER) ZEGIC 0.IM V) > EREEME CHEIIR & DEWEL,

EEAR O B S I TFRIC ROL # §%E L & 5 |2 1%glutaraldehyde, 2%paraformalde-
KE Ik ROI @ DSA fifi (Aorta DSA) & AEf ':1-”5‘ hyde T#ER € L 72, AR 213 2%glutaralde-
4 # fr @ ROI @ DSA fti @ F ¥ i (Kidney hvde, 4%paraformaldehyde Ti4T - 7. W #(%
DSA) #3K#, kidney DSA iz Aorta Peak B EBNITIT, MULAE 77> - 302

DSAfii T4 ) (Kidney DSA/Aorta Peak DSA), FYefs 217 T, JEOL-100C T#E%E L 72,
ELICEBTOFEBMEE KT, XHHEEIZGE- et mkatiz ANOVA test 12 T4Tv, P<0.
Advantex ( GE # ¢ ), DSA ¢ i (3 DX-Hiline 0O T2 HEES Y EHEL .

(GE #L3) #4liR | 72,
4, Mm% BUN, Creatinine {&

fii# BUN, Creatinine fiidisg o 7285, 1 [l H ERIER
EWONH &, 1EBEES L2 ME RO Table 1 i 2 [l B i& % 0 40 % B o Kidney
Hizfpif L, 7272 bicmi>s8EL, WEx - DSA/Aorta Peak DSA 1“*{7)—Fif]1§.i FEHE R 72 %
20°C IR L 72 S U7e. %70 Fig. 31 FHfl (BEAAF25 13 4
5. #A#EFRRES g B[] gk B ph A 22 [X5R L 72, iopamidol (3 #¢

2 B HERAOFHIZ, *72 amidotrizoate |2 & 5.4:49 16 7 T, ioxaglate |34 5-449 18 B T
2 1 AEMOAOEATHIZ, R0 L 724812 R L DFIT kN & U7z, amidotrizoate Tld #2544
TR L, AR (DU R ek 9 # ¢ Kidney DSA/Aorta Peak DSA fiiiz 0.87
T) BERC, ERIEFHEgsgEr (UTE NE—7 %L, 13BT0.62E22TFHKLA
FHEMET) oA L7, A OB 20 %R A%, LI 40 B8 L T 3 amidotrizoate (3 #k it
<) CZEEL, 774 UMK, 1~2 2N¥, Kidney DSA/Aorta Peak DSA fili|3 i

0.94
0.8
0.74 —— Amidotrizoate
5 ool e S VT TIPS T
g - uﬂ\\:\dﬁ\g // \g
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= o
3
3
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sec

Fig.3 Density curves of ROIs of kidney after injection of contrast media during 40 seconds
7r ; P<0.05 compared with iopamidol * ; P<{0.05 compared with iopamidol and ioxaglate

6 TH2H 3
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Table 1 Kidney DSA/Peak Aorta DSA

Contrast media

sec Topamidol(N =5) loxaglate(N =5) Amidotrizoate(N =:6)
3 0.00 0.00 0.00
4 0.08+0.03 0.00 0.03£0.06
5 0.16+£0.07 0.01+0.01 0.08:+0.09
6 0.46+0.21 0.32+0.19 0.324+0.15
7 0.61+0.12 0.48+:0.26 0.58£0.21
8 0.82£0.14 0.69+0.32 0.85+0.22
9 0.77+0.24 0.74+0.34 0.87:£0.24
10 0.65+0.20 0.72+0.18 0.74£0.29
11 0.45+0.26 0.50+0.28 0.67:£0.31
12 0.41+0.11 0.56+0.26 0.66:£0.29
13 0.39+0.18 0.42£0.26 0.62-+0.30
14 0.37+0.18 0.40+0.21 0.63:£0.29
15 0.34+0.17 0.59+0.24 0.64:£0.30
16 0.32£0.11 0.36+0.08 0.63-£0.16*
17 0.30+0.10 0.35+0.10 0.64:£0.09%
18 0.28+0.09 0.33%+0.11 0.62:£0.21°
19 0.28+0.09 0.32+0.18 0.62-£0.11°
20 0.27+0.15 0.30£0.15 0.63:£0.31°
21 0.26£0.12 0.31£0.16 0.61-0.36"
22 0.28+0.10 0.27+0.14 0.61:£0.37°
23 0.27+0.14 0.22+0.10 0.60:£0.24°
24 0.26+0.13 0.21+0.07 0.63-£0.26"
25 0.22+0.11 0.21£0.06 0.62-£0.25°
26 0.20£0.09 0.211+0.08 0.62-£0.28"
27 0.2240.07 0.20£0.05 0.61£0.22°
28 0.2540.09 0.190.03 0.620.18°
29 0.24+0.08 0.19+0.08 0.6140.18°
30 0.23+0.11 0.1940.06 0.58£0.14°
31 0.24+0.09 0.20+0.04 0.54 40.20°
32 0.22+0.06 0.19£0.04 0.52:0.17°
33 0.21+0.07 0.19+0.07 0.55+0.13°
34 0.20+0.04 0.19+0.06 0.5240.21°
35 0.20£0.09 0.1940.04 0.5040.19°
36 0.19+0.08 0.18+0.07 0.5040.17°
37 0.19£0.06 0.19£0.05 0.5140.16"
38 0.20=0.04 0.18+0.08 0.5340.19°
39 0.21+0.02 0.19+0.06 0.604:0.23"
40 0.19+0.03 0.20£0.05 0.534:0.22°

Numbers in parentheses ; numbers of rabbits

Data are shown Mean +S. D.

a; P<0.05 compaired with iopamidol

b; P<0.05 compaired with iopamidol and ioxaglate

4 HABRRE 9554 % 558 %
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[Fv a5 L 72, Kidney DSA/Aorta Peak DSA
fliz 3Kl ClbiEd % &, amidotrizoate i% 11
W LL#% 40 ¥ T iopamidol, ioxaglate X 1) #v
faiim % 7% L 72, #iitavic i, amidotrizoate |
iopamidol (=& L TiZ 16 ¥4 & 40 ¥ T, ioxag-
late I2%F L T3 18 ¥ & 40 B THEEITED &
i (P<0.05),

Fig. 4 12 £l 40 it ol 2R L
7>. iopamidol, ioxaglate T34 5% & L BH%E
B b A~ DBEEHOBATIIRIFT, E
T RER L CERIN T,

amidotrizoate Tid 6 33 & L WA & PR
BART, B WEOERIZ AWK TH - 72,

(A) Second nephrogram with iopamidol ©)

‘

Second nephrogram with amidotrizoate

(B) Second nephrogram with ioxaglate

|‘|

Fig.d Nephrograms 40 sec after intravenous of injection contrast media

Table 2

Serum BUN and creatinine one day after each urography

729

BUN (mg/dl)

Creatinine (mg/dl}

Contrast Before 1st uro. 2nd uro. Before st uro. 2nd uro.

media

Topamidal 18.6+1.2 (5) 18.8+0.6 18408 0.9+0.2 0.9:£0.2 1.0+£0.3

loxaglate 19.3+£2.2 (5) 19.3+24 18.5+3.9 0.9%0.2 0.9:£0.2 0.9+0.3

Amidotrizoate 19.8+2.1 (6) 208+1.5 26.9£5.7° 1.0+0.1 1.1:£0.1 1.3:+0.2

1st uro.; first urography, 2nd uro.; second urography
Data are shown Mean =S. D.
loxaglate

a; P<0.05 compared with Before

P 6T 25 H

Numbers in pfrentheses ; numbers of rabbits

b; P<0.05 compared with lopamidol and
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Table 3 Histologic and pathologic changes of kidneys after urography

Substance Time of n Light microscopic Electrom microscopic
injection findings findings
Glomerulus PT* Glomerulus PT*
PAS PAM HE

0.99 Nacl 2 2 = - - - _
lopamidol 2 5 . - - o -
Ioxaglate 2 5 - - - + _
Amidotrizoate 2 6 - = — ERpr _
Amidotrizoate 1 4 == = = - _

— . negative, + . moderate, ++ ! marked

e 5-1% 20 0 TR RE - B0 B TE T
HotzDZ 6 Wb 2T H - 7z,

amidotrizoate 2 [Bli&#40 B Ko P IRAY R 2
TiE, WEHDOMMID S 1/3 BERPIEREL T
Wizht, BAOdLH L 2RIz <, IRIEPAZED
FrRL Rk,

i BUN, Creatinine i IEH I B DB D
19.8+2.4mg/dl, 0.95+0.09mg/dl (n=26) % x
L 7z, Table 2 [z % # Hi# o 1 % BUN,
Creatinine fi # 7~ _ 72. iopamidol & ioxaglate
Ti3 1 EHE#M%, 2 EEEEEE LSRR
LML THEL#II 4 - 72, amidotrizoate
@ 2 Al HE##% T, IMiE Creatinine (335 87D
filic g L TR E5 L (P<0.05), MmiFBUN,
Creatininefi {3 & % |2 iopamidol, ioxaglate @
2EBEERE LKL THFEICEALZ (p<
0.05).

Table 3 IZ3687% & N HFMBEIL L 2 B0
MMER 2 L Z R L2, £/, Fig 5 IcEEHEHE
ZRL7: (FEERILEAREKIR T 3,400 £, EALRAM
B/T2,700 £5), M X bl L T2 Lo BT
Vv D% negative, BENEEZRLIZLD%E
moderate, PAMEZ 25 {b% 7~ L 72 & @ # marked
EHIGE L 7z, EEARBIEE T, B RERAK X EATIR
M DEAGIZ EDEFHIC & - T LB TIZ Ab
of2, Fiz, MBI & bR i o) Sk &
BRI 2 P A S, XY X oA
Al &R it 2 P AL MY, SRS
DIFIEZEMN %79 H. EREEREWE R
BHIE Tl e - 7,

6

* I PT; Proximal Tubules

** . 4+2and ++ 4

BHHBE T, 2 W HEFO B RERA,
iopamidol & ioxaglate TII A & Hoii | TRy
DB ME N MBI DT, 29> F oy
LMD IE DI - IBK, RMIEOWE - Bk
ERBEDELNATRES &7z,

amidotrizoate T marked & 5 L 721 i3,
i\ B 1L Y B AP AR I D I & A > X o
7 LKA E DR - IBRDRED Sz, RHI R
MR D BERY, - HEADTHHEE T, kR4 Hma
LTHEEL, EziEfhEoilssril@b b, 2
LIz, A2 X a7 2R & R AR o) Bk -
BXiZL > TR—v> 8 EHMMEFIZESES 1,
K—e EDFINZHETH 72, LHrL, 2o
ZAGITEERIC B L 2 AIITIERBRIC AL
7z (minimal change). amidotrizoate @ 1 [a] H
ERTIHIZEA T IZR N A h 572, Fig. 5
T/RLAZEBLFig. 4 D& ERTRLZL D &
[6]—# T, amidotrizoate 2 [ HiE#ICB L Tl
A AE AT B T marked & ¥ % & 1, I BUN,
Creatinine fii{ 2 [N Hi&#1%, BB D 35.2mg/
dl, 15mg/dl X @fli# R L 26T, EEHRS
#2200 TLEEHIAHBRTH -2 2005 b
161ThHh 5.

AL MR, N TR AN S FEE A%
WATHFAET 5 M & ZERah7EAE L 7o WIBa A% iR 1E
L TElZg X L7z, iopamidol TIE A & Mz LT
o Bz 7 h 5 72, ——F, ioxaglate,
amidotrizoate @ 2 [0] H & %, amidotrizoate ®
1| EERE E b, N L TE8okE
ZEROHFAET HMlas % {Bg s n.

HAREB 2 548 558 %
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(A) control
Fig.5 Electron micrographs of renal glomerulus (top) and proximal tubular cells (bottom]
Bs; Bowman'’s space, P : Podocyte, Bm : Basement membrane, E: Endothelial cell, C: Capiliary
M : Mesangial cell, Mm : Mesangial matrix, Mv : Microvilli, V : Vacuole, L : Lysosome

i 6427 A 25 H 7
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(B) Second urography of iopamidol

(B-1)

HABERSEE 9554 % 8%
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(E) First urography of amidotrizoate

£ B

RO 1 [ 5C & B IR A0z o n»
TiE, AR o M5E 9 % dhed, ML
A5, M ERRRE O Y 2 I T W B
2%, FHIMICHE ) B LIRS 21T 2 & Z0IERY
DOV TS, BSEEREYIC b ERREYIC
3 EA EBED v, 40, BEHAE LT Dl
EBROBARRL % {, S ISR LS
T ICiapigz £ T UENHLEEbNS
A, FRB AR E LT, AERMABERERE & AR
ZAEH D LN, FDe, SAERKIMT L 8
BRELBEE SN TIETL, —MMice2BEHs 2v

10

BRI EHRIDER L 2 b D EEZ LB,
I &IPSR 5 L O athb i
b, ZOFKE LT, iopamidol & ioxaglate @
IEBREEME A TR YRS Th - 72 2 kb
b, MEREEPERENLREERE:EZZ N2, %
7z, amidotrizoate @ 1 [l H 5 T& b Bin
2HBEEZTHNI-Z &, LIl BoMEs 7
HIZ$ 2 & 2 BHEROELYBRKTH 2 (F
HORFERT—2) 2 bbb, 1RHBEREOM
fa BRI ZALD TR L 20 9 B2, 2 [l Hiki
FRIDZALHER S LT Z L E L TN &
ZRBNDHNRYUTHLZH, Lirl, ZOMMIE
RIS VBRI (2T TIER IS B 2 B iy 7

HARBE a5 54 4% 45 845
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LT, P.AS, P. AL ML E TII I & H 5T
X 7o 722 & 6, minimal change ICJB8Y 3
BlhrEZ LMD,

EREORRDEIZ BT, FIMERE 2 &
NI BEEAE L 208 ) 2, HEHITEA
e, BUEARWTH B, W ATEE b 1554
H2ITH) 2L BAMEREOBRENTFH1OTH
B ERRIN TV AN, G DREN RS
P EORFR LG > Twein, SEOER
DA, (DR O BRI 2 ERIC 3Rz
Hidh D EWEMIINTHEZ L, (2)2 HLHH
Brd iifT L T b 7o, SHERHEMTHERT 2
AL BRI BRI E b, 40
DRERZLTLIZENETFE ML THESHEZ L
BFTELwv, i, 2EEHREOADOEEILY
I ORISR DA, FHROT— F ClLAEE
LTIIAR AR Z G L2 e gL Tii s
AT b T, SRR, F 3SR
Fl & 4 B IREAEIN S B WIdFHRORETH B L H
Z b d. amidotrizoate £ 5-BE N TZAbic 2= ¢
7z DIZ(2) T~ 7 R B S R & BIR L <
Wi b Lk, 7272, b FTH 1 EERERIC
—EEIc BRI L TW R ET2HYLH D
DT, MOBLERIC L5 HEEDNTHEES $ -
IR T A LI TELWERDNS,

FRAEICBI L Tid, #5513 amidotrizoate 2
B3R K - THRANAE 12 IR RAOZA LI R 7
-7z, ZefgicBA LTI, amidotrizoate 2 [n]i§2
TIHFE L TASHF O A &, i Ok & S oiEH
N B FEEN BN R ROl ] b
72, Lo L, Tzl ioxaglate o 2 &
& amidotrizoate @ 1 [liEREIC D SEBE SN
2z &, METHESMICRLNEZ E, T,
JEA A > P& H @ iopamidol Tlx 7 O #FHs 4
Tz Ehb, ZREEDERIZESEEICLSD
DTIREL, AFYERAMCLZ2L0THS Y
EEZbNE, ZOERLEHPETHENHW
WE#FHOBOBE S A0 R LI EELR
HERLTEWIHE DB, LEHT
bbb, FABRENEERETH-> TLHERBED
LA A BRI AL Vs E LD

ERE 647 H 25 H

na,

FHH L DOIERH OIS L D L ARBRMEIC
AN Z SIcB L€, AR TALE FEE
ERMEDOZBAE TN, L= T+ T
vr REAL 2 LR O LA SR BRI 5 K
IEEZRICKELREZRIZLTWBDOTIE W
&) PO B HIT L B,

HEE T, EEHc L 58 EBTALnR D Gk
HFDESADIIHERIFTH B &L ST D%, ¥
PRI EBE D % 3B ARIRRDIFED T TICFHAEL
TBY, EEAORY) B LIS L > TREREKM:

BB AEICELIILIZELLNDIETH B,

e

iopamidol, ioxaglate, amidotrizoate = kL 5
F IO TN AR FIRMER SR B v T,
amidotrizoate Tl

1. 40 FpH oo wE ik 2 fi#%1 % iopamidol, iox-
aglate & Mg L T RICHEIBIE 2R L 72,

2. I Creatinine & 1% $# B D1 H#g L T
AEiz 5L, miE BUN, Creatinine fiiid & 4
|= iopamidol, ioxaglate & il L THEIZ LA
L7z

3. BB ETEEIIIHBE TR LA 52
A%, EFAIYELEE T3 B SR ERAA RN 1 PN B A e 2
ECHED RIS, A X 27 AR o B - 18
K, RAIEORIE - B X R 2SS O g AR
HHNT, TR, BRI FENET &
BREDE T 275 2 bz,

Ll F, amidotrizoate i= & 2 FH oM D R L
ERIC &0 ARERARBE AR R X AR LaTRES b
7.

Ta#z Hi28/2 ), RWFRoiaids, B{§LRLic =
T & - 22N & ied & 3 5 B SR Ty J)5 2 12
PR CRGHECL 29, AfRSco—aRE 8 49 FlE L org 50 [E
AR B e S a THRR L 2.

X B
1) Pillay VKG, Robbins PC, Schwartz FD, Kark :

11
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