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HZ LT, ¥MTc-DMSA v v F 75 7 41 & 2 B EIERMGE O B BEREFT & LT A4 HdE% B L7z,
CDDP 1.8 mg/kg/day # 3,5, 7,9 HEHIEENE L L, ZDOFHIC **"Tc-DMSA BitiE L Cer %
gLz, Corix S AREHTHRECKT (p<0.01) L7zowext L 9mTc-DMSA BHRIURI: 7 AHEHET
) THEICALT L7z (p<0.01). CDDP 3.6 mg/kg/day %% 1, 2, 15, 16 H Hicf@hsN&s-L, S, 8, 11,
15, 20, 23, 26, 30 H Hic[ADRIEE T 7273, Cer 12 S HEBTHEBEEKT (p<0.01) L 15 HAMTI
avbwe— B Lot L, M Tc-DMSA BRI 8, 11, 15 H A THEICKT L7z (p<0.01),
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1) CDDP 1.8 mg/kg/day (HA{b3EkX 1)
*EHEENELEL 3, 5, 7, 9 HEEERE (K£FE 6
Po) iZh, BHICEY v F 75 7 0 OE &
Cer OREEAT 272,
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2) CDDP 3.6 mg/kg/day #%5 1,2, 15,16 HH
ICRERSNEE S L S, 8, 11, 15, 20, 23, 26, 30 HAH
(KRE6L, I L20HEMOA TR ICEY v F
757 4 DFER L Cer 2HIE L.

avbue—pfEL LT, S8i@EiDT v b 8LE
HAwTllEL 2.

MR T AL =) VEER, ~<bF
VY v T Y UREIC X D NEEEM R & Bt
L.

‘ol T — 2 3 VHE - BREHEE TR LRE
i Welch's t test (2% - TfFvy, pfEiAs 0.05 &9
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Fig. 1 Time course of total DMSA uptake and Ccr
during cisplatin administration. Data are ex-
pressed as mean+s.d.
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Motedd, 7 HEERET 28.57+7.23% (p<0.01),
9 HEEHRET 15.054+9.06% (p<0.01) L HEIZIK
FL. —F, Cerix 5 7, 9 KREGEHTH A
0.13-£0.10 m//min/100 g, 0.08-+0.03, 0.03+0.02
THOAERICETFTLE (p<001). M7 v7F
=i S HRGHUBRTHRICHEEZ ®L, Z0
FLBE I RRREA IS AN L 72, Cor ZABICIET L2
DI LY F 757 4 EEREEF Cor L VELT
Har KT Lz, Fig.2 3y v F 75 7 ¢ B
L Cer oFBAZ R+ 23, TREBE%H) 7 AR 2SR
Ehic. Yo F U574 BRELME I/ v T F=
v OMI%EE Fig. 3 ICRT. Yy F U5 7 4 B
RAISYUFBTIFE 7 v 7 F =3 ERAETRTD
ONHY, FlyrF I 57 4 EREH207LLT
25 LR LERERLE. YU F 7T 7 4Bl
R L Cor Ofc b REEDOK X v 5 HEG B0 F MR
T, B ACESEE BT AL O UL ALR AR AR
DT, Bk H LRI, FESMUE O ALK
B R - Tz (Fig. 4a). Y v F7 5
7 A BEIRR L Cor L HKT L2 9 HEREGHETIES
H 58 0 FT RSN 2 BB 0 LR M RE D ALK
23w &7z (Fig. 4b), WFh o BEREIC b RER
ISP RTERN R 2B o 7.

$ER 2 OfEE % Table 2, Fig. S+, v v
FI57 A ERBIIa L b — L RS 115
HHRBETSH 4 32.404+3.86%, 32.56-+1.93, 35.21 +
297 LHZICETF L (p<0.01). —J, Cerix
S HEBETIZ 0.1040.03 m//min/100 g TH K
F (p<0.01) U723, 8, 11, ISHEMCRAEE
fnlaryire— W fi~OREIHA LN, VT
75 7 ¢ R L Cer o [ 13 fRHED 2 641,

Table 1 Renal function during CDDP administration

Days of treatment

Control 3 5 7 9
Total DMSA uptake (%) 39.844-2.23 40.98+1.11 37.284+2.63 28.5747.23** 15.0549.06**
Ccr (m//min/100 g BW) 0.344-0.05 0.30+0.12 0.1340.10** 0.084-0.03** 0.034+0.02**
Serum creatinine (mg/d/) 0.31+0.03 0.42+0.13 1.284+0.76* 1.2940.32** 2.23+1.01**
Number of rats 8 6 6 6 6

7Vaiﬁe's afe mean+SD., Ccr: Creatinine Clearance, BW:Wi%oay Weight, CDDVP: Cisplatin.‘

Significant difference compared to control. *: p<0.05, **: p<0.01
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Fig. 2 Correlation between total DMSA uptake and Ccr.
= HEREG < 1B BB RE BTN IR B A LR AR
%,4' ¢ B 5N, F R BESME ORI O FLK b
E #w &7z (Fig. 6b).
2 3
= . . % =
S 2t . CDDP (= & 2 " i 35 o B /- (< 3 il 3 ik o>
LE) S o '. {&F, renal vascular resistance ® #fjll, tubulo-
2 | R * o o, glomerular feedback mechanism %910 A3 # 4 X
a eSeu NTWD DAL .
1 n " .. T—se - 5 Z 8 4 2 "‘n
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Fig. 3 Correlation between total DMSA uptake and
serum creatinine.

Cer TREICIKETLZoBREEBE LIZDICHL Y v
F757 4 BREIF CaorlVBRATETLE. &
15, 16 H Hiz CDDP #ghni#5 Lz 20, 23
HEMTIE, YovF7 57 ¢ BEREL Corizikic
AEICET L. 26,30 HEBIHEEDS v b
DT L 2tz +a i IEMT AT, SRR
HRPOERA LI, v o F 7T 7 4 ERBHR
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A BB BB B B R E BT OITALIR
I LR R O S, Witk 2 A 6 h (Fig. 6a), v
VFI 7 4 EREPERECKT TS 8 HAMD

LIRS DREE AT L, = o %AVESMRE %
EOREICERT S LRESh TV 51112,
YUF 5T ¢ RERERIHE SR AR & L
T Cer LHHEAMNE W LG S h T3 2329, 46|
DOWFETIE Y > F 75 7 ¢ BERER L Cer oI iX
REEN BN Y v F 75 7 ¢ RERZ Cor & B
ZBBEXYRELTVWSZ LASRE N, Fig. 5
WRLELSICISHABTY L F 7 5 7 ¢ BEER
FETF LA Cerizay be—fHiICEHEL, *
»#% CDDP #FH# 5+ 2 L BHEI S 6 ITET
LA UEOEER I+ v hbAabRT.
ToOZEE S 1L IS HAERTRIESRS Cer i
ATl arvbe—nfi~oRIEERFTLOD
HOBBEYRBL TWAWTZ LERBLTWS.
CDDP BEEDHE = O BE ICAERENIKE W
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Fig. 4 Microscopic photograph of the kidney in the 5-day treated group (a), and in the
9-day treated one (b). (a) Partial desquamation and necrosis in the corticomedul-
lary junction are evident. The outer cortex (left portion of the picture) is relatively
preserved (H - E, % 10). (b) In addition, dilatation of the lumen of the proximal
tubules are observed in the outer cortex shown in the left and middle portion of
the picture (H « E, < 10).
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Table 2 Renal function after CDDP administration
Days after CDDP administration
Control 5 8 11 15 20 23
Total DMSA uptake 39.84 41.12 32.40** 32.56%* 35.21%* 27.86* 22.10*
(%) +2.23 +1.81 +3.86 +1.93 +2.97 +10.27 +11.59
Ccr 0.34 0.10** 0.27 0.36 0.30 0.12%* 0.08**
(m//min/100 g BW) +0.05 +0.03 +0.10 +0.17 +0.11 +0.08 +0.04
Serum creatinine 0.31 0.96** 0.49 0.40 0.31 1.13* 3.13**
(mg/d/) +0.03 +0.20 +0.22 +0.20 +0.11 +0.63 +1.33
Number of rats 8 6 6 6 6 7 6

Values are mean+SD., Ccr: Creatinine Clearance,r BW Body Weight, CDDP: Cisplétin.
Significant difference compared to control. *: p<0.05, **: p<0.01
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Fig. 5 Time course of total DMSA uptake and Ccr after cisplatin administration. Data
are expressed as mean+s.d. 11: CDDP injection.
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Fig. 6a Microscopic photograph of the corticomedullary junction 5 days after two injec-
tions of cisplatin. Desquamation and necrosis of the proximal tubules are evident

(H - E, x10).

- & s Vi

Fig. 6b Microscopic photograph of the corticomedullary junction 8 days after two injec-
tions of cisplatin. Mild regeneration and dilatation of the proximal tubules are

evident (H - E, x 10).
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Summary

Assessment of **"Tc-DMSA Renoscintigraphy and Uptake Compared with
Creatinine Clearance in Rats with Drug-Induced Nephrotoxicity
—II. Cisplatin-Induced Nephrotoxicity—

Masafumi YAMADA

Department of Radiology, Ehime University School of Medicine

For evaluation of technetium-99m dimercapto-
succinic acid (*mTc-DMSA) renal uptake as an
absolute renal function, 9mTc-DMSA uptake
was compared with endogenous creatinine clear-
ance (Ccr) in cisplatin-induced nephrotoxicity. At
first, Male Wistar rats were given intraperitoneally
1.8 mg/kg/day of cisplatin for periods of 3, 5, 7
and 9 days. On the next day, mTc-DMSA uptake
and Ccr were measured. Ccr of 5-day treated
group was significantly lower than that of control
(0.13:£0.10 vs 0.34-£0.05 m//min/100 g; p<0.01)
but ¥mTc-DMSA uptake did not change. 9mTc-
DMSA uptake of 7-day treated group was sig-
nificantly lower than that of control (28.57+7.23
vs 39.84-+-2.239%; p<0.01).

As the second experiment, cisplatin (3.6 mg/kg/
day) was given intraperitoneally on the Ist, 2nd,
15th and 16th day. On the 5th, 8th, 11th, 15th,

20th, 23rd, 26th and 30th day, the same measure-
ments were done as the first one. Ccr was lower in
cisplatin treated rats on the 5th day than that in
control (0.10+0.03 vs 0.3440.05 m//min/100 g;
p<0.01), thereafter tended to be recovered to the
control level. On the other hand, 99mTc-DMSA
uptake was lower than that of control on the 8th,
11th and 15th day (32.40+3.86, 32.56-+ 1.19,
35.2142.97 vs 39.8442.239, respectively; p<
0.01). The discrepancy between 9mTc-DMSA up-
take and Ccr was observed in the cisplatin-induced
nephrotoxicity. 9mTc-DMSA uptake was sug-
gested to be a reliable indicator of a renal function
in a different way from Cecr.

Key words: 9mTc-dimercaptosuccinic acid
(99mTc-DMSA), Drug-induced nephrotoxicity,
Cis-Dichlorodiammineplatinum (I1) (CDDP),
Absolute renal uptake.
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