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Abstract

In this study, a DTPA derivative, DTPA-BMEA, was used as a
ligand, and chelated to Gd*" as a MR contrast agent. The number of
inner-sphere water value of [Gd(DTPA-BMEA)] was of 1.04, and the
O-NMR study of [Gd(DTPA-BMEA)] was also investigated. The LDs,
of [Gd(DTPA-BMEA)] showed low toxicity (LDsy, 24 mmol/kg). In
biodistribution study, [’Gd(DTPA-BMEA)] can rapidly be excreted
from kidney, and the animal metabolinum studies are also shown the
similar results. In MR imaging, the images showed significantly contrast
between normal tissue and tumor after the injection of
[GA(DTPA-BMEA)] and the result of signal intensity study is similar to
those of biodistribution results.

KEYWORDS: Toxicity, Pharmacokinetics, MR contrast agent,
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In this study, a DTPA derivative, DTPA-BMEA, was used as a
ligand, and chelated to Gd’" as a MR contrast agent. The number of
inner-sphere water value of [Gd(DTPA-BMEA)] was of 1.04, and the
O-NMR study of [Gd(DTPA-BMEA)] was also investigated. The LDs

of [GdA(DTPA-BMEA)] showed low toxicity (LDs, 24 mmol/kg). In

biodistribution study, [’Gd(DTPA-BMEA)] can rapidly be excreted
from kidney, and the animal metabolinum studies are also shown the
similar results. In MR imaging, the images showed significantly contrast
between normal tissue and tumor after the injection of
[GA(DTPA-BMEA)] and the result of signal intensity study is similar to

those of biodistribution results.
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In this study, a DTPA derivative, DTPA-BMEA, was used as a
ligand, and chelated to Gd** as a MR contrast agent. The number of
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to those of biodistribution results.
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Table 1. [Dy(DTPA-BMEA)], [Dy(DTPA)]’, [Dy(TTDA)]”  DyCl,

q
Compounds q
DyCl, 8.0
[Dy(DTPA-BMEA)] 1.04
[Dy(DTPA) " 1.0
[Dy(TTDA)] ™ 0.9
5.2.2
400MHz 'O NMR Figure 2
SCIENTIST® (Tm)
(7r) Table 2
[GA(DTPA-BMEA)] 7y (2710 ns) [GA(DTPA) 1y
(243.9 ns) DTPA
(Tnm) Gd(II)
Gd(I1)
Gd(II) (Tnm)
[Gd(DTPA-BMEA)] TR = 176 ps
[GA(DTPA)]® 7 = 103 [Gd(DTPA-BMEA)]
(7Rr) [GA(DTPA-BMEA)] 4

/ h (-3.8 x 10° rad s™)
[GA(DTPA)]*(-3.8 x 10°rad s™) "O-NMR Dy(I1I)
0 d.is.
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Table 2.

0 NMR

Parameter [Gd(DTPA-BMEA)] [Gd(DTPA-BMEA)]® [Gd(DTPA)]* 1 [GA(TTDA)J* 1!

ot (ns) 2710 +£250 2703 + 200 243.9+2.2 6.9+0.5
ke ¥ (10° 87 037+0.04  0.37+0.02 41+03 146 £ 0.8
AH” (kImol') 4839+18  49.1+2 520+1.4 23.1+1.2
AS” Jmol'k") 239+23 26+6 56.2+5.0 -11.1+0.7
A/h(10°rads’) -3.8+0.3 4.1+04 3.8+0.2 32+02
7% (ps) 176 + 8 172 + 12 103 + 10 104 +7
Cos 0 0 0.18 + 0.04 0
Ex (kJ mol™) 34.6 + 4 234+ 1 18 +2 248 +2
5.2.3
[Gd(DTPA-BMEA)]
8 ICR mice
24 mmol / kg
600 mM
[GA(DTPA-BMEA)] 24

mmol / kg Table 2

2
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Table 2. [Gd(DTPA-BMEA)]

(mmol / kg) () ()
4 0 8
6 0 8
8 0 8
12 0 8
16 0 8
20 0 8
24 0 8
5.2.4
[ *Gd(DTPA-BMEA)] Figure3
Table3 4 Figure 3 [ Gd(DTPA-BMEA)]
5 8.8 +2.18(%ID)  4.14 + 1.43(%ID/gm) 60
0.15+ 0.04(%ID)  0.08 + 0.03 (%ID/gm) 95%
5 7.35 + 3.21(%ID) 60 0.16 + 0.04(%ID)
0.65 + 0.20 (%ID/gm) 95%

1 %ID 1 %ID/gm
['**Gd(DTPA-BMEA)]

Figure 4
[*Gd(DTPA-BMEA)] 12
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Table 3 [*Gd(DTPA-BMEA)] 5 10 30 60
2 24
(%ID)
5 10 30 60 2 24
8.80+2.18 3.58x1.00 1.09+£0.22 0.15£0.04 0.01x0.01 0
2.32+0.45 1.07£0.23 0.40+£0.11 0.16x0.04 0.19%0.03 0.08+0.05
0.6320.15 0.24+0.06 0.18+0.04 0.09£0.03 0.09£0.02 0.10+£0.04
0.29+£0.05 0.12+0.04 0.03£0.01 0.02%0.01 0 0
0.112£0.01 0.07+0.01 0 0 0 0
0.02£0.01 0.01+0.01 0 0 0 0
0.04%0.01 0 0 0 0 0
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Table 4 ['*Gd(DTPA-BMEA)] 5 10 30 60
2 24
(%ID)
5 10 30 60 2 24

4.14+1.43 2.15+£0.74 0.77+0.25 0.08+0.03 0.01+0.01 0
7.35£3.21 5.15£1.07 2.30£0.88 0.65+0.20 0.82+0.13 0.35+0.03

0.64+0.12 0.31£0.09 0.28+0.10 0.10+0.01 0.11+0.01 0.12+0.06

0.98+0.15 0.73+0.06 0.23+0.07 0.10£0.03 ¢ 0
0.82+0.07 0.73+0.20 0.04+0.03 0.01£0.02 ¢ 0
0.27+0.11 0.27+0.09 0.05:0.05 ¢ 0 0

0.11£0.02 0 0 0 0 0
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5.2.7
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