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Fig.1, Fig.2, The effect of various concentrations (1 to 20000#molFe/l) of chondroitin sulfate iron

colloid sol on the signal intensity and the relaxation time.

® — T,-weighted image V¥ — T,-weighted image

=

=3
)

Relative Signal Intensity

0 10 20 30 40 50
umolfe/kg

Injected amount
Fig.3. The relative signal intensity of normal
rat liver after administration of various con-
centrations of chondroitin sulfate iron colloid

sol. (T,-weighted image)
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Fig.4.The relative signal intensity of normal
rat liver after administration of various con-
centrations of chondroitin sulfate iron colloid
sol. (T,-weighted image)
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Fig.7. The effect of chondroitin sulfate iron colloid
sol on the tumor-liver contrast noise ratio. The
tumor-liver contrast to noise ratio was elevated after
administration of chondroitin sulfate iron colloid sol.
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Fig.6. The detectability of the tumors of rats
before ([J) and after (B) administration of
50umolFe/kg.

After administration, the detectability of the
tumors smaller than 3 mm, was significantly bet-
ter than before on the T,-weighted image (P<
0.01) and on the proton density image (P <0.05).
Proton density image was significantly more
useful than T,-weighted image (P <0.01).

A : T,-weighted image B : T,-weighted image
C : Proton density image
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Fig.8. T,-weighted MR image (a, c) and proton density
image (b, d) of rat liver before (a, b) and after (c, d)
administration of 50umolFe/kg chondroitin sulfate iron
colloid sol.

Before administration, a small nodule of 8 mm diameter
(A) was noted as high signal intensity on (a) and (b).
After administration, the signal intensity of normal
liver tissue was decreased and a small nodule of 1.5 mm

diameter (arrow) was recognized.
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Table.1 Relative signal intensity and tumor-liver contrast noise ratio as administration dose of

chondroitin sulfate iron colloid sol in normal volunteers and patients with hepatic tumors.

* mean values of signal intensity of T,-weighted images and proton desity images of which

administration doses were over 30gmolFe/kg.

Administration

Relative Signal Intensity

Tumor-liver C/N ratio

T,-weighted Proton Density T:-weighted

Proton Density

Case age sex dose (umollFe/kg) Image Image Image Image
pre post pre post

129 M normal 35 0.539 0.780 — - - —
223 M normal 35 0.623 0.704 — - — —
322 M normal 35 0.191 0.171 - — — —
4 22 M normal 40 0.456 0.553 — — — —
536 M liver cirrhosis 30 0.262 0.641 - — — —
6 39 M hepatoma 10 0.344 0.604 10.883 13.886  6.040 12.263
7 68 M hepatoma 15 0.227 0.728 5.600 5906 1.808 3.492
8 59 M hepatoma 15 0.895 0.680 5.874 5802 3.251 5.554
958 M hepatoma 35 0.571 0.776 4326 5518 2473 2.412

mean 0.440 " 0.604 %

+0.176 +0.229
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Fig.9.T,-weighted image (a,c) and proton density image (b,d) of hepatocellular carcinoma (case 9) before
(a,b) and after (c,d) administration of 35xmolFe/kg.

Before administration, tumor was seen as high

signal intensity on (a) and (b). As the signal intensity of surrounding normal liver was decreased after

administration, tumor was clearly recognized at left lobe (S,) of liver. (c,d)
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Evaluation of Chondroitin Sulfate Iron Colloid Sol
as a Contrast Agent for Magnetic Resonance Imaging of Liver

Junichi KAGEYAMA, Hitoshi TAKASHIMA, Kanji KOJIMA,
Motoomi OHKAWA, Masatada TANABE

Department of Radiology, Kagawa Medical School
1750-1 Ikenobe, Miki-cho, Kida-gun, Kagawa 761-07

We investigated potentiality of chondroitin sulfate iron colloid sol as a contrast agent for
magnetic resonance imaging (MRI) of liver.

MRI examination was performed at 1 hour after an intravenous injection of chondroitin
sulfate iron colloid sol. In the rat, the signal intensity of the liver decreased on the T,-weighted
image and also on the T,-weighted image after administration of 1 to 50 x molFe/kg of
chondroitin sulfate iron colloid sol.

The sensitivity of detection in the small tumors less than 3mm significantly increased on the
T,-weighted image (P<0.01) and on the proton density image (P<0.05) after administration
of 50 x molFe/kg. The contrast to noise ratio (C/N ratio) also increased after administration.

In the human, the signal intensity of the normal liver decreased on the T,-weighted image and
proton density image.

Chondroitin sulfate iron colloid sol is used for patients of iron defficency anemia, and is safe
for the human body. The concentration of iron we employed, can be used for human body. Hence
our results indicate the potentiality of chondroitin sulfate iron colloid sol as a practical contrast
agent for MRI of liver.
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