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Abstract : The purpose of this study was to evaluate the feasibility of pharmacokinetic
analysis of MR contrast agent in dynamic MR for providing quantitative vascular permeability,
which reflects the angiogenesis. The dynamic MR was performed at 10 and 17 days after VX2
tumor implantation on thigh of adult rabbit. The gadopentetate dimeglumine (0.2 mmol/kg) was
injected through ear vein. All MR experiments were carried out in 1.5T MR scanner with human
extremity coil. Dynamic images were acquired every 17 sec for the first 3 minutes and then every
2 or 3 minutes up to 45 minutes using 2D SPGR sequence. By locating ROI on tumor, the signal
intensity was measured for each image and the corresponding time—intensity curve was obtained.
The time—intensity curve was fitted with pharmacokinetic model of MR contrast agent using
symbolic calculation computer software to yield the fitting parameters such as vascular
permeability and EES volume. Ten days after tumor implantation, the tumor size was 2 c¢m and
increased to 5 cm at 17 days. The calculated vascular permeability (Ke/V1) was 0.2584 =
0.0275 min™' and EES volume (Ve) was 0.0870 £ 0.0021 at 10 days after tumor implantation.
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After 17 days, the vascular permeability was 0.2574 £ 0.0315 min' and EES volume (Ve) was
0.1259 £ 0.0040. The statistical significance using t—test was P < 0.05. By employing
quantitative analysis of dynamic MR data with pharmacokinetic model of MR contrast agent, it
might be possible to obtain quantitative value of vascular permeability, which has close relation

with microstructure of vessel.
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Fig. 1. VX2 tumor growth. Axial T2-weighted and post-contrast T1-weighted MR images of proximal thigh of
rabbit a 10 days (A, B) and a 17 days (C, D) after tumor implantation. At 10 days, the tumor size was 2-3
cm in diameter (arrows). The size of tumor increased 5-8 cm in diameter after 17 days (arrows).
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Fig. 2. The tumor concentration curve, which converted from time-intensity curve of dynamic MRI, at 10 days (A)
and 17 days (B) after tumor implantation. The solid line is the result of fitting based on pharmacokinetic
model of MR contrast agent.
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