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Histological Changes in the Normal Tissues of Rat after Local

Application of the Holmium—-166 Chitosan Complex attached to

Biodegradable Solide Material

ABSTRACT

PURPOSE

The aim of this study was to find out a clinically appliable method to insert a
biodegradable solid material containing holmium 166-chitosan complex into the
surgical field, and to evaluate the histological changes in the normal tissues

after irradiation from holmium 166 according to the dose, period and type of



tissues.

MATERIALS AND METHODS
111MBq, 50ul of the liquid state "%Ho-chitosan complex was attached to the
absorbable gelatin sponge, the size of which was 7 x 7 x 5 mm. After 24 hours

%Ho-chitosan complex, the

in the sterile bench for drying up of the liquid
radiation activity measured by dose caliberator was 56MBq.

These ‘®Ho-chitosan complex containing absorbable gelatin sponges were
inserted into thigh muscles and over the femur bones of the Wistar rats,
weighed by 300 gram. The control group was prepared by inserting only
absorbable gelatin sponge. One control case and 10 radioactive absorbable gelatin
sponge cases were evaluated at 2 weeks after insertion, and at 4, 6 weeks(total
number ; 33) with respect to the histological changes of the soft tissues and

166

bone, the depth of the tissue necrosis, and the changes of the ~ Ho—chitosan

complex containing absorbable gelatin sponges.

RESULTS

The histological changes at 2 weeks after the 166

Ho-chitosan complex insertion
were as follows; In the muscle, coagulation necrosis, degenerating myocyte,
regenerating myocyte, intermuscular edema, inflammary cells were observed and
the average necrosis depth was 3.3mmf(range ; 2.5-4.0, STD ; 0.54). In the bone,
no osteocyte in the lacuna of cortex(empty lacuna), marrow fibrosis,
inflammation and the average necrosis depth was 2.9mm(range ; 2.0-4.5, STD ;
0.82). At 4 weeks, in the muscle, calcification and increased fibrosis with
average necrosis depth by 3.3mm(range ; 25-4.0, STD ; 0.48) were found in
addition to the findings of 2 weeks. In the bone, additional findings were,
increased marrow fibrosis with necrosis depth by 3.3mm(range ; 1.5-5.0, STD ;
1.0). At 6 weeks, soft tissue shrinkage, increased fibrosis and granulation tissue

formation, and nearly resolving inflammatory reaction were the findings.

CONCLUSIONS

The local application of the 166

Ho-chitosan complex attached to biodegradable
gelatin material with surgery in the laboratory animals resulted in no mortality,
no wound complication, and satisfactory tissue necrosis induced by B8 -ray

irradiation.

Key Words : Holmium 166, Absorbable gelatin sponge, Tissue necrosis
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Fig. 1. At 2 weeks, muscle contacted to the 166Ho attached gelatin
sponge (left) showed tissue necrosis(right) in low power view

Fig. 2. At 2 weeks, bone group showed gelatin sponge(left), cortex
necrosis, and bone marrow fibrosis(right)
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