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Modified Neutron Capture Therapy

Part IV: Distribution Study of Intra-tumoraly Injected Colloidal Boren in the Animal

Tumors and its Pathological Changes Irradiated by Thermal Neutrons from
J.R.R.-1 Reactor

Tadashi Miyakawa, M.D., Noritoshi Watanabe, M.D. and Hiroshi Yasukochi, M.D.
Department of Radiology, Faculty of Medicine, University of Tokyo

Distribution study of colloidal boron in the animal tumours by means of ¢ither radioautographic and

electron-microscopic analyses indicated that the intra-tumorally injected colloidal boron was distributed

homogeneously in the tumours. As shown in Figure 6, the flock of the colloidal boron are seen in the

intra-cellular uptake around the cell membrane, and in Figure 7, flock of colloidal boron are seen in

the intra-cellulary.

Pathological findings showed the significant changes between contral group and the irradiated

group.
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Figure 1. Biological Experimental Hole
No. 7 in J.R.R.-1
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Fig. 2. Distribution study of colloidal boron
in tissue by means of radioautographic
analysis direct injection of colloidal
boron into tumor
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Figure. 3. Inter-cellular deposition
of colloidal boron
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Intra-cellular deposition of
colloidal boron

Figure 4.
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Figure 5. Intra-cellular deposition of

colloidal boron
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Table 1.  Alpha and Lithum ranges in air, water and undeveloped
NTA emulsion. by P. Davidson et al.
Alpha particles i Lithum particles
Energy Air Water. NTA | Energy Air Water. NTA
(Mev) () ») (Mev) (mm) ()
0.5 3.4 4.4 2.2 0.5 2.9 3.8 1.8
1.0 5.7 7.4 3.6 1.0 4.1 5.3 2.6
1.5 7.9 10.2 4.9 1.5 5.1 6.6 3.2
2.0 10.5 3.6 | 6.6 2.0 6.1 7.9 3.7
2.5 13.56 17.5 8.4 2.5 7.1 9.2 4.4
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Table 2. Pathological Findings (N-F sarcoma of mice)
Control Group Irradiated Group
tumor with boron after
tumor tumor tumor . s
Points of obserbation without with without of irradiationo

boron boron boron 2 davs 5 davs 7 davs
Cell-dissociation + + + + H H
Cell-degeneration + - -+ + + +
Inflammatory cell
infiltration + + L it 1 L
Bleeding + ¥ + ¥ ¥ i
Necrosis + + + 4+ Ht s
Fibrosis®# — — - — — —
Mitotic figures . . 5 o _
(no./1 v.£.) 4—5 4—5 4—5 2 1—2 1—0

** The number of mitotic figures show the average one in visual field (H.E. stain).

Table 3. Pathological Findings of Ehrlich Tumor of Mice Irradiated by J.R.P.-1 Thermal
Neutrons in the Case of Intra-tumoral Injection of Colloidal Boron.
Control Group Irradiated Group
. ) Tumor Thmoriith Tumor Tumor with boron
Points of Observation without without
boron boron boron once twice
Cell-dissociation + - + + +
Cell-degeneration + - - + +
Mitotie-figures 18—20 10—15 15—20 5—8 5—6
Bleeding + -+ - + +
Fibrosis — - — — -
Inflammatory cell Lymph L L L L
infiltration Neutro. M M N N
Epidermis Present ” » V4 Ulcer
Necrosis H H H m m
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