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i) 0.1 mmol/kg 5NDIHE
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DL ZARH TG L 72 A5, Tablel (/R T X9
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~&, TifEOABAK T2 B0 2. LrLlzo
HoOREE TIX 60 3% TifEL 198 msec &5
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ii)  0.05 mmol/kg HENHS
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BuHvwT, FhFa TofE L0 SR [FH50hE
DECE B 72,
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T1 (300 1,000) j= Tl L 72l Tik, $ehi#% Ta
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Table 1 {2775 3 & 9 12 R IC BN O~ o [1]
a2 5 LN TE 2. LaL, Ti(300,
500) Tk Ti fEOB L 2R D ENTE A
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i ¢o> Gd-DTPA #4335 L O %0 T o
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ii) NMR-CT L /455 L

W L7z Ta ffix GA-DTPA BRI O &AL & o 4H
Ba W5 7o, #HEEfM#E (longitudinal relaxa-
tion rate, 1/T1)® T 3 77x U ffddic e[ (min)
D, HEENCHEE R (sec™!) & L o TR
${b#% Figs. 1, 2 (KR L 12,

Figure | (i3 2%, B HUE 3 L OVEBEE R ot

Table 1 Changes in T1 values of kidney vs. time for the experimental rabbit. The injected doses
of Gd-DTPA are 0.1 mmol/kg and 0.05 mmol/kg, using T sequences, Td =300 msec,
Tr=1,000 msec, 500 msec and also SR sequence, Tr=300 msec

(msec)
Before injection 5 min post 10 min post 20 min post 30 min post 60 min post

0.1 mmol/kg 488 174 186 169 179 198

T: (300, 1,000)
0.05 mmol/kg 461 242 282 306 318 337

T1 (300, 1,000)
0.05 mmol/kg 246 225 231 220 235 218

T (300, 500)
0.05 mmol/kg 1,021 954 1,015 930 949 957

SR (300) (signal intesity)
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Fig. 1 Thechange in lohgitudinal relaxation rates of the whole kidney, the renal cortex and
the renal medulla, following intravenous injection of Gd-DTPA (0.05 mmol/kg)

in normal rabbit,
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Fig. 2 The change in longitudinal relaxation rates of muscle, abdominal aorta and

inferior vena cava, following intravenous injection of Gd-DTPA (0.05 mmol/kg)

in normal rabbit.
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e 51% 54y, 204y, 0 OMWGETH 5.
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Gd3t 13 7" m b v HEE TR o JEH I TR ik
HENPFEOLN TS, £72 Gd OF v— MEA
Yo ik Gd-DTPA o4 @ Pk i <, L2tk
IZ2WT% 5w ko LD 50 (% Dimeglumine-Gd-
DTPA < 10 mmol/kg TH - 7= & ik & h Tw
%9,

FEICKT 2 Gd-DTPA 0¥ 592803 Wolf &
Ic k- T, #H5E#% 0.017 mmol/kg, 0.051 mmol/
kg, 0.17 mmol/kg & 3 fiic 2 THMGETO Ty,
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Fig. 3 a-d Transverse T images prior to (Fig. 3a) and 5§ min (Fig. 3b) and 20 min
(Fig. 3c) and 90 min (Fig. 3d) following the intravenous injection of Gd-
DTPA (0.05 mmol/kg) in normal rabbit. Renal T; value decreased im-
mediately and following the initial decrease, T recovered continuously
with time.
(k =kidney, m=muscle, a=aorta, v=vena cava)
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Summary

The Trial of the Kinetic Study for the Renal Function,
Using NMR-CT by Gadolinium-DTPA

Hiroo IKEHIRA*, Teruko YAMANE*, Nobuo FUKUDA*, Shinichiro TORII***,
Sadao SHIBATA**, Toru MaATsumoTo*, Takeshi liINUMA* and Yukio TATENO*

* Division of Clinical Research, ** Division of Chemistry, National Institute of Radiological Sciences, Chiba
*** Department of Urology, Jikei University, Tokyo

The kinetic in vivo study of the renal function
in rabbits, using NMR image by Gd-DTPA was
examined. The changes of Gd-DTPA on T; values,
followed continuously for one to two hours by
animal trials, in which the effects of intravenous
injection of Gd-DTPA on calculated T: images
and SR images were determined.

Two different doses of Gd-DTPA were admini-
stered intravenously to rabbits. All images were
obtained by the 0.1 Tesla resistive type NMR-CT
imaging system. The nice pattern of renal kinetic
function was got with calculated T:1 (300, 1,000)
images, in 0.05 mmol/kg Gd-DTPA administered
rabbit.

The normal pattern of the NMR-CT renography

was able to be separated three phase, using regional
renography also, they are what we call perfusion
and secretory phase, excretory phase and inversive
phase. Its half-life of the excetory phase was about
20 minutes.

T, images were useful for the detection of
regional renal function in the NMR tomographic
image.

It was concluded that the NMR renography,
using stable paramagnetic metal ion chelate,
Gd-DTPA as traceable intravenous contrast
agents in NMR imaging would be able to use for
the observation of local renal kinetic function.

Key words: NMR-CT, Contrast agents,
Gadolinium DTPA, Renogram, Renal function.
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