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Computed Tomography of Virally Induced Monkey Brain Tumors
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Summary: Thirty-five (35) Japanese monkeys (Macaca fuscata) were inoculated intracerebrally with chick-
embryo fibroblasts which were producing the Schmidt-Ruppin strain of the Rous sarcoma virus. These were
then studied by means of computed tomography (CT) to detect brain tumors,

Tumors were induced in 54.3% (19/35), with an average latency of 32.6 (15-43) days before a CT image
appeared. The brains were sectioned into 5-mm slices, coplanar with the CT images. Various CT features, such
as necrosis, hemorrhage, and peritumoral edema, correlated with the pathological findings. Contrast-enhanced
CT detected tumors greater than 4—6 mm in diameter, and it was accurate within 2 mm in determining.
Following brain tumors by CT in 6 monkeys revealed changes in the tumor size. One monkey was treated by
differential hypothermia following craniectomy; the therapeutic effect and the tumor size, as subsequently
evaluated for six months, revealed tumor regression during the initial 5 weeks, followed by stabilization and
late (6 months) progression.

The large brain size, 90—110 grams in adults, and the availability of these monkeys make them an excellent
model system for neurological, neurosurgical, CT, and multimodality therapeutic experimentation.
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Chick embryo fibroblast (CEF)

Schmidt-Ruppin strain of
Rous sarcoma virus (RSV)

RSV-producing CEF

Inoculation:

2-4 x 107 cells/0.3 mi,

lcm deep from the cerebral cortical
surface, through the dura mater with
21 gauge needle

Japanese monkey
(Macaca fuscata)

Fig. 1 Induction of experimental monkey brain tumors.
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Fig. 2 Plain axial CT (a), 24 days after intracerebral inoculation of RSV-producing CEF,
demonstrated isodense masses with marked perifocal low dense areas in the right fronto-
parietal region. Contrast-enhanced axial (b) and coronal (¢, d) CT revealed well-demar-
cated masses with slight left-shift of the midline.
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Fig. 3 Contrast-enhanced axial CT, 15 (a) and 32 (b) days after inoculation. An irregular,
rim-like high dense mass with central lucency, was detected. The mass increased from
11.3 x 17.3 mm to 154 x 22.7 mm during the 17 days. The perifocal low dense area
also was expanded, with a greatly exaggerated midline shift at 32 days.
a b
Fig. 4 Contrast-enhanced axial CT (a) and its coplanar brain slice (hematoxylin
and eosin) (b). The same monkey as in Fig. 3 (32 days). CT features cor-
related well with pathological findings, such as central necrosis (large arrow),
hemorrhage (small arrow), and peritumoral edema (arrow head). Tumor
size in the brain slice (14.9 x 21.4 mm) was similar to that scalculated. by
CT (154 x 22.7 mm).
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Fig. § Contrast-enhanced coronal CT (a) and its coplanar brain slice (hematoxylin and eosin) (b).
Tumor size determinations were within 2 mm. Different monkey than in Figs. 3 and 4 (CT:
12.6 x 15.2 mm,; brain slice 10.6 x 14.2 mm).

a

Fig. 6 Histology of virally-induced tumors, The brain tumor was composed predominantly of bipolar

elongated cells (hematoxylin and eosin, x 200) (a), and round cells with large clear nuclei
(arrows) (hematoxylin and eosin, x 400) (b).
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Fig. 7 Chromosomal analysis of cultured tumor cell. The Fig.8 Photograph of differential hypothermia (D.H.) treat-
tumors were diploid with 42 chromosomes, indicative ment. The monkey was a 3-year-old female, weighing

of monkey origin. 4.0 kg. Tumor presented abnormal vasculature (ar-

rows). Thermister probes inserted into tumor and cere-
bral cortex are present.
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Fig. 9 Contrast-enhanced axial (a) and coronal (b) CT before D.H. treatment

of monkey shown in Fig. 8.

Well-demarcated, homogeneous, high

dense mass was identified in the right frontoparietal region (tumor

size: 12.3 x 16.0 mm).

C

Fig. 10  Contrast-enhanced axial CT, 21 (a), 35 (b), and 187 (c) days after D.H. treatment (monkey
in Fig. 9). The high dense mass decreased in size and density 35 days (10.7 x 14.9 mm)
after treatment; slight enlargement of the mass was observed 187 days (10.7 x 20.8 mm)

after treatment.
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Table 1 Virally induced monkey brain tumors

investigators year animal virus incidence (%)

Janisch, W. et al. 3) 1968 Rhesus monkey Rous sarcoma virus 3/8(37.5)
(newborn) (RSV)

Ikuta, F. et al.2) 1973 Macaca irus Rous sarcoma virus 4/9 (44.4)
(adult) (RSV)

London, W. T. et al. 1978 Owl monkey polyomavirus 2/4 (50.0)
(adult) (JC virus)

Rieth, K. G. et al.'!) 1980  Owl monkey Polyomavirus 3/26 (11.5)

Squirrel monkey (JC virus) 1/10 (10.0)

(adult)

This report 1984
(adult)

Japanese monkey

Rous sarcoma virus 19/35 (54.3)

(RSV)
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