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The effect of ionizing radiation on the blood vessels in two animal tumor systems was studied together
with that on the tumor growth. Experimental animal turnors were third generation isoplants of a marn-
mary and a squamous cell carcinoma which arose spontaneously in a C3H and C3Hf female
mouse respectively.

Single cell suspension was prepared and transplanted into mouse flank intracutaneously. Single
dose of 2,000 rad irradiation was carried out with 180 kVp X-ray when tumors reached approximately
8 mm in average diameter.

Microangiography was performed at constant pressure and at constant temperature by use of an
apparatus especially made for this purpose. Contrast medium containing lead-oxide and gelatin was
flushed through the vena cava for 10 minutes at 120 mmHg. Tumor shrinkage was followed by con-
tinuous regrowth after an irradiation.

The basic vasculature of the mammary carcinoma was consisted of peripheral vascularization with
penetrating vessels. Large blood vessels and fine vessels were abundant and corkscrewed or stretched

from periphery into tumor center and made up complex reticular networks.
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Characteristic vascular pattern observed at 1 day after 2,000 rad was scattered small avascular area,
ie., so-called “satellite necrosis” which, then, formed a large central necrosis at 3rd post-ticatment day.
Supervascularization was also observed, indicated that some fractions of hypoxic tumor cells could be re-
oxygenized. At 5 days after the irradiation, vascularization was very similar to that of non-
irradiated tumor.

On the other hand, the vasculature of the squamous cell carcinoma was consisted of peripheral and
central vascularizations. There were abundant vascular area and avascular area. Fine vessels were
distributed from a thick vessels in the periphery and the tumor center. FExtravasation was also seen
in the large avascular area.

At | and 2 days after irradiation, dilated vessels were seen. At 3 days, peripheral fine vessels were
damaged, but the central vasculature was intact. Unlike the mammary carcinoma, the supervasculari-

zation was not the typical finding in this tumor. At 5 days, vascularization was also very similar to

that of non-irradiated tumor,
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Figure 1 Regrowth curves of a C3H mouse mam-
mary carcinoma and of a C3Hf mouse squamous
cell carcinoma after a single dose irradiation of
2,000 rad. Solid and open circles indicate mam-
mary carcinoma and squamous cell carcinoma
respectively. Standard deviation were shown by
vertical bars.
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Figure 2 (E) Figure 2 (I)

Figure 2: Microangiograms of C3H/He mouse mammary carcinoma. A and B demonstrat vascularization
of non-irradiated turmors. Abundant fine vessels which corkscrewed or stretched into the tumor center from
the periphery, sinusoidal lakes and extravasation were observed. (A: 470mm?®, B: 400mm?)

C,D,E and F showed vascularization of tumors after a radiation dose of 2,000 rad. Typical findings were
as follows.

C: At 1 day after irradiation, scattered small necroses, i.e., so-called “‘satellite necroses” were clearly
demonstrated. (390mm?®)

D: At 2 days, ‘‘satellite necroses” gathered together and supervascularization was also observed.(300:am?*)

E: At 3 days, a central necrosis was formed. (250mm?)

F: At § days after irradiation, revascularization stretched into central necrosis area from the periphery.

(220mm®)
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Figure 3 (C) Figure 3 (D)

Figure 3 (E) Figure 3 (I)

Figure 3: Microangiograms of C3Hf/He squamous cell carcinoma. A and B demonstrat vascularization
of non-irradiated tumors. Abundant vascular area and avascular area were observed. The former was
formed from fine vessels which were distributed from thick wvessels in the periphery and partially from
those in the tumor center. Extravasation was seen in the large avascular area. (A: 400mm’, B: 210
mm®)

C,D,E and F showed vascularization of tumors after a radiation dose of 2,000 rad.

C and D: At 1 day and 2 days after irradiation, dilated vessels were observed (C: 250ram’, D: 260mm™)
E: At 3 days, peripheralfine vessels were damaged, but central vessels were intact. (260mm®*)

F: At 5 days, peripheral fine vessels were similar to those of control tumors., (300mm®)
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