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Lt. kidney

g

X: Total counts of Rt. kidney’s ROI (cpm)
Y: Total counts of Lt. kidney’s ROI (cpm)
Z: Total counts of background ROI (cpm)

D=AI1-A2 (MBq)
D: Injected dose

Foh<A4r 80mg # | B TFHREL I,
72 L1 HHE®DA4 L)
Ko F 7574 BERLE.
ByrF757 4 0iB IRy — it AN24
BEFERZ|ER L, R 7 v 7 F = 2 248 RiBkE
Rl v F U5 T 4 EERL A

28445

BE ¥ + (1991)

MLT, M7 vy F=v&RIEL, WELH24
BN K Cor % B L 7=,

ayvhre— it LT, SHEENDT v b 8LE
A THlE L.

Tc-DMSA i3, "4 7L (E—5SATA Yk
— FRFZEFT) 12 %9 450 MBq (12 mCi) @ Tc-99m #
BUAHERAEK 2ml #EARMEL, 30 H5LINIC
#1 45 MBq/0.2 m/ (1.2 mCi) * 2§k L v & &L,
Ht. kidney 2 B I AT % 1 3 — iR SMARAETR) = ) 4 —

FRIEFE LT v =Hh 2T (B 602A) 12T ik
L. BRI 745, < bV v 7 Ri3256%256
TTF— 2 NELITV, Fig. LITRFTIT Ly F
757 4 ERBERD Y. L LERPLEE
TONMIC X 2/ERTbaNr o7
Z AR O w1, BARIRE ) OO
O B, R LB risr<) VEEL, ~<bFXv

Background Yy e AT Y (H-E) I X 5 KM Eits
A L.

BoNTF — % 3 VE + B TR LR
7Eix Welch'st-test I & - TfT v, pfE A 0.05 X
DINSWBBICHERENS S LHE L.

WIERFRAR & D R

Al: Radioactivity in the pre-injected syringe (MBq)
A2: Radioactivity in the post-injected syringe (MBq)
X(Y)—bx PR(L)
UR(L)= x 100
axD

UR(L): Rt. (Lt.) kidney’s uptake (%)

PR(L): pixels of Rt. (Lt.) kidney’s ROI

a: Calibration factor (cpm/MBq)

b: Unit counts of background ROI (cpm/pixel)
Total DMSA Uptake (TDU)=UR+UL (%)

Fig. 1 A Method with which DMSA scintigraphy
uptake is calculated is described.

I #

+2.239%,

Table 1 Renal function during gentamicin administration

1) o # <A v 40 mg/kg/day % 4 H ¥4
LIz E nfEE % Table 1, Fig. 2 (27537
n— VBB WTI, YU F 7T 7 ¢ IRHRER 39.84
Ccr 0.34+0.05 mi//min/100 g, &7 v
7F =2 0.3140.03 mg/dl T - 7=.
7 4 BRI 6 A 58T 32.2740.92% L KT
L7225 (p<0.01), Cer (Z[F#E T 0.3740.02 m//

Days of treatment

Control 3 6
Total DMSA uptake (%) 39.8442.23 38.47+1.79 32.2740.92** 16.67+5.47**
Ccr (m//min/100 g BW) 0.344-0.05 0.374-0.04 0.3740.02 0.2340.08*
Serum creatinine (mg/d/) 0.3140.03 0.544-0.04** 0.5940.01** 1.1740.36**
Number of rats 8 5 5

14.80-48.77%%

Values are mean+SD., Ccr: Creatinine Clearance, BW: Body Weight Significant dlﬁ'erence compared to

control.
*; p<0.05, **: p<0.0]
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[:Ccr
0 " . ” 5 —
control 3 6 9 12 0

Time (day)

Fig. 2 Time course of total DMSA uptake and Ccr
during gentamicin administration. Data are
expressed as mean+s.d.

0.4}

Ccr (ml/min/I00g BW)

0 0 20 30 20
Total DMSA Uptake (%)

Fig. 3 Correlation between total DMSA uptake and
Ccr. 1 : see the discussion in the text.

min/100 g & (b + 9 A58 < 0.234+0.08 m//
min/100g L {KTF L7 (p<0.05). v F 557 4
SREERE 6 HEGHUBET S 2 B4 o h iz
», 9 HEGH L R2ERGHROMICIFEEETS
bhimote. Fig3 @y v F7 57 4 BREL
Cer OFEZ R LIZLDTHBED, YovF I 57
4 JEIRERM 30% AT i2k5 & Cor RT3 6
hiz. M7 v7F=v ofEs i3, v
F7 77 A BIREH0ULLTICE S LfE7 v 7

S 4; :
B‘. [ ]
E .
o 3f
[ o
£ .
(@]
E | ° ° .
@ * eoel o0 ?
(V]
0 10 20 30 40

Total DMSA Uptake (%)

Fig. 4 Correlation between total DMSA uptake and
serum creatinine.

F=ri3 1.0mg/dl LA E L 25 Y EfEE R+ HRAS
A btz (Fig. 4). 758 Fig. 3, Fig. 4 23 = b
v— UEEEHRELoT.

EHBEERICS VT, 6 AREBMTIIEICK
B MR o0 I L FR A HRRE PN (2 S R R/ NAR R
TRHE B L (Fig. Sa), 9 A5 Tiirhs
FRAE MR DB 5 & O 38, BEAED b h
(Fig. 5b), 12 HftERETIX 9 HESBOFT RIS
ARY < RO, BE~D) A KEHLR
» b7z (Fig. 5c).

2) Hra=wA4vy 80mg & 1 EIfE L -4
LD E % Table2, Fig. 6 ic;R+. 1HBR
(3891 +1.95%) LRy v F 75 7 ¢ {BERRIZ 4
HE# (32.3243.00%) TERABICETFLTWE
(p<<0.01). FKRFAIRFTIX 4 B BB TR
EHRCTIRME R A b h, B, B LI
b oMz, 8 HEMTREE#OBHAE LS
Zoh, YUFI T4 ERENR L b e — L
CEET 2 2 L LX< LT,

IV. # -3
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HHEZML Z LREETH Y, BR, KTE
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Table 2 Renal function after 80 mg of GM administration
Days after administration
1 2 4 8
Total DMSA uptake (%) 38.914-1.95 37.76 +1.01 32.32 j;J.OO*;‘ 38.76 1+ 3.16 -
Number of rats 4 5 5 S
Values are mean+SD., GM: Gentamicin
Significant difference compared to 1 day. **: p<0.01
faTH Y12 v F 7T 7 4 REERE A
Aoy AR LT WD LB RS
— EWT v MZE W T Tc-DMSA DOl ~o It
E HeZRix, Provoost'® & 3 #r 5. 1% 2 B: [T 39.9+
% 30 2.4%, de Lange' & (3 #45.4% 1 BE[H< 39% L
;Q LLTEY, Fi Cer iz S>WTik Quarum!®
53 20t % £ 0.4540.05m//min/100 g Body Weight T
= by, FEHEOBIMHLEZE-HTHLOTH -
= YUF 7T 7 4 BEER L Cor o Bk A RRRFEYIC
S 10} BT DL, vrF s ¢ KRG 6 FR
V#AE (p<0.0) IfEF L2zt L, Ceriz 6
HEGHECIAREELC I ARGHURIKT LT
ik = 7 4 8 BY, YUFU T 7 ¢ EERES Cor kb BT
Time (day) T U7, MEREAIC S 6 H 5 1 CrhLR A

Time course of total DMSA uptake after ad-
ministration of 80 mg of gentamicin. Data are
expressed as mean+s.d.

HHRERE L L CoftEaZ S Tns
SEAIPERS sk o I BL e Rt El g ic -
WG L i Thiwn, —F, v o
757 4 JRIERMEICKE LTk, Te-DMSA iz 4
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BRI T AR LD Z L10, HopE
gmwmwwmm¢n7777w/Fu

HHIEOHEES D5 Z L3I M A+ E N
. Tc-DMSA o EERHE (B LTI AR
A=A ARV Yt VAR L= 9 & AP UR VAL Kl

R icFRE O MBI ZRS iz, RAELHO
¢ Cer (3 0.14 mi/min/100 g & {Kff & 55k L7z iC
bbb LTV rF ST 7 4 JREERIE 30429 L
DT 2/ R& U"b D M F B ATz s (Fig. 3
OGN,  — BE R & A 7R A I o T
s ko0 R A 1#‘51/]\[,71”]."13“‘75 ZibHh
les
MiE7 v7F=2c>WT3H, 6 LT
Ty b= UL AR RN A S T B3,
I R ERAR IR R 7 v T = o k0 B
MEEHEICRLTBY $iFs vy F= 38
MO X Y @A RO T, LFLLEE
HERE AL TV LD TRAVWEEZ bR,

Fig. 5 Microscopic photographs of the renal cortex in 6-day (a), 9-day (b) and 12-day
treated (c) groups. (a) Eosinophilic granular degenerations of the proximal tubules
are evident (H « E, x 50). (b) Necrosis and desquamation of the proximal tubules
are observed (H - E, x 50). (c) In addition, dilatation of the Bowman’s capsula and
infiltration of lymphocytes to the interstitial space are observed (H « E, < 50).
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Summary

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

Masafumi YAMADA

Department of Radiology, Ehime University Schoolfof Medicine

For evaluation of technetium-99m dimercapto-
succinic acid (*mTc-DMSA) renal uptake as an
absolute renal function, #°mTc-DMSA uptake was
compared with endogenous creatinine clearance
(Cecr) in gentamicin-induced nephrotoxicity. Genta-
micin (40 mg/kg/day) was given subcutaneously to
male Wistar rats for periods of 3, 6, 9 and 12 days.
On the next day, the renoscintigraphy was per-
formed 2 hours following intravenous injection of
9mTc.DMSA and Ccr was measured. On the 7th
day, 99mTc-DMSA uptake was significantly lower
in the treated rats than that in control (32.27+
0.92 vs 39.84+4-2.24%;; p<0.01), but Ccr did not
change (0.374+0.02 vs 0.344-0.05 m//min/100 g;
NS).

On the Ist, 2nd, 4th and 8th day after single

subcutaneous injection of 80 mg of gentamicin,
99mTc-DMSA uptake was measured and the his-
tological examination was done. On the 4th day,
9mTc-DMSA uptake was significantly lower than
that on the 1st day (32.32+3.00 vs 38.914+1.95%;
p<0.01) and microscopic examinations revealed
that eosinophilic granular degenerations were
evident in the renal cortex. The present study sug-
gests that 99mTc-DMSA uptake reduces earlier
than Ccr in gentamicin-induced nephrotoxicity and
99mTc-DMSA uptake is a reliable indicator in the
evaluation of a renal function in drug-induced
nephrotoxicity.

Key words: 99mTc-dimercaptosuccinic acid
(*9mTc-DMSA), Drug-induced nephrotoxicity,
Gentamicin, Absolute renal uptake.
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