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Microvascular Architecture of Ethylnitrosourea-Induced Brain Tumors in
Rats: Scanning Electron Microscopic Study of Vascular Corrosion Casts

Masahisa Kikuoka

Tumor microcirculation is of crucial importance not only for the metabolism
and behavior of tumor tissue but also for tumor therapy. The present study
was undertaken to demonstrate the microvascular architecture of ethylnitro-
sourea-induced brain tumors in rats by means of scanning electron microscopy
of vascular corrosion casts.

In tumors less than 2mm in diameter no tumor vessels were observed,
indicating an avascular phase of tumor growth. On the other hand, in tumors
more than 2mm in diameter, various vascular phases were observed. In par-
ticular, the peripheral zone of the tumors consisted of dilated and tortuous vessels
with vascular sprouts and endothelial invagination, which may be characteristic
of angiogenesis. However, the microvascular architecture of the intermediate

and central zones varied with tumor size. In tumors more than 5mm in di-

ameter, remarkably dilated and paradoxically deformed capillaries were found,

while in those 2—5mm in diameter relatively common and rich capillary net-
works were observed. These differences may be due to secondary effects related
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to tumor growth, such as high tumor tissue pressure and endothelial proliferation.
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Fig. 1. Microvascular architecture of the
ethylnitrosourea-induced brain tumors
is observed on the four representative
sites.

Microvascular architecture of
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Fig. 3.
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Fig. 2. Scanning electron micrograph of the
tumor less than 2 mm in diameter,

showing avascular or oligovascular
architecture (%) (x100).

the tumor more than 2 mm in diameter. A:

Tumors (T) easily identified on a lower magnification (x25). B: Capillaries in the
surrounding zone, showing a stretched and straight running course (x 200).
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Fig. 4. crovascular architecture of the
peripheral zone in tumor more than
2mm in diameter ( x300).
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Fig. 5. Microvascular architecture of the peripheral zone in tumor more than 2 mm in
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WD OBE N BEIh (Fig. 8A). Mm%
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diameter ; ring formation (A, x1000), fenestration (B, x1500), endothelial invagination

(C, x1700) and vascular sprouts (D, x1000).
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Fig. 6. Microvascular architecture of the
intermediate and central zone in tumor
2-5 mm in diameter (x1000).

Fig. 7. Microvascular architecture of

the tumor more than 5 mm in diameter. Corali-

CIRERET Y T TRR MR L (Fig.
8B).
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form (A, x 200) and glomerular like capillaries (B, x 1100) are observed in the intermediate

zone.
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Microvascular architecture of the tumor more than 5 mm in diameter.

A : Paraffin section opposing the vascular corrosion casts, showing residual blood
cells in the dilated capillaries in spite of complete wash-out (x 200).

B: Scanning electron micrograph showing remarkably dilated and paradoxically de-

formed capillaries (x70).
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