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tained in feline renal cells appeared to be
constant between the 5th and 10th passage
for those tested. Both strains of VS virus
multiplied initially with a titer of 10 but
decreased considerably between the 5th and
20th serial passage.

Although the viruses in Group 2 elicited
an early CPE in the cultures, they failed to
multiply. During the early passages, intra-
nuclear inclusion bodies were demonstrated
in cultures infected with the viruses of canine
hepatitis and with adeno 3 and 7. This be-
havior of these 3 viruses is another similarity
between canine hepatitis virus and the adeno-
virus group. Although parainfluenza IIT
(SF-4) virus did not elicit a demonstrable cy-
topathogenic change in the unstained cul-
tures, both cytoplasmic and intranuclear in-
clusions were observed in stained prepara-
tions on the first passage.

The viruses in Group 3 did not produce a
cytopathogenic effect in the feline renal cells,
and infective virus could not be demonstrated
when the fluid was transferred to susceptible
cell cultures.

Our results with the human enteroviruses
agree with previously reported data(S), ex-
cept that cytopathic changes were present in
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early passages with Coxsackie B-1 through
B-5.

Summary. The susceptibility of primary
feline renal cell cultures to 24 viruses is re-
ported. Of these, infectious bovine rhino-
tracheitis, vesicular stomatitis, equine abor-
tion, vaccinia, herpes, Sendai, ECHO 10, and
adenovirus 4 were shown to produce marked
cytopathic effects with multiplication. Ca-
nine hepatitis virus, Coxsackie B-1 through
B-5, adeno 3 and 7, and parainfluenza III
(SF-4) were cytopathogenic for one or more
passages but did not multiply. The polio-
viruses, Newcastle disease, ECHO 4, and
Coxsackie A-9 had no cytopathogenic effect
on the cell, and there was no evidence of
viral multiplication.
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A cytochemical method for staining phos-
pholipids with acid hematein has been devel-
oped(1,2). Using this method to examine
normal and neoplastic tissues of mice, rats,
and human beings, Hori noted that non-neo-
plastic cells generally contain acid-hematein-
positive substance in varying amounts,
whereas solid tumors do not(3,4,5). The re-
action also becomes less intensive in liver
cells of rats during azo dye carcinogenesis
(6) and of mice bearing transplanted tumors
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(7). The present paper deals with the reac-
tion manifested by non-neoplastic and neo-
plastic cells of the human uterus.

Materials and methods. Uterine tissue
specimens were obtained from 18 patients by
the conventional biopsy method. They in-
cluded 2 non-neoplastic cases, 12 squamous
cell carcinomas, and 4 myomas. After being
fixed with a formol-calcium or formol-cal-
cium-cadmium solution for 6 hours, a portion
of each tissue specimen was subjected to the
acid hematein test as described in Hori’s re-
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FIG. 1. Endometrium s
epithelial cells (X150).

FIG. 2, 3, 5, 7. Uterine epithelioma stained by the acid hematein method. Note negative
rveaction in neoplastic cells, (Fig. 2, X700; Fig. 3,5, 7, x150.)

F1G. 4, 6, 8. Hematoxylin-eosin preparations made from the same speeimens used for those
of Fig. 3, 5, and 7, showing tissue structures for comparison (X150).

tained by acid hematein method. Note definitely positive result in



FFarry Acips 1IN

ports(3), while the other portion was used
for hematoxylin-eosin (HE) staining.

Results. Histological examinations of 18
HE preparations were carried out to confirm
diagnosis. Two non-neoplastic specimens
were found to be the myometrium and mu-
cous membrane, demonstrating no atypical
elements. Twelve specimens were epitheli-
omas, including 2 undifferentiated ones and
10 relatively differentiated ones. The re-
maining 4 cases were myomas.

Of the acid hematein preparations, the
non-neoplastic portions showed dark blue or
blue-black staining of cytoplasmic substance
and nucleoplasm in the epithelial cells (Fig.
1). In some, many fine, deep blue granules
were recognized lying at the juxtanuclear
area in the cytoplasm. The stromal cells, the
nuclei especially, were stained intensively.
The myometrium was negative in reaction.

The parenchymal cells of all the epitheli-
omas were negative in reaction (Fig. 2, 3, 5,
7). The cytoplasm appeared pale yellow;
often only the nucleoli were stained (Fig. 2).
The stromal cells, however, showed dark
staining, especially in the nucleoplasm (Fig.
3,5,7). It was often observed that the non-
neoplastic epithelial cells in the adjeining
areas of the epitheliomas were stained deeply.
The myoma cells in all 4 cases were negative
in reaction, like the muscle cells of the myo-
metrium.

Discussion. 1t appears that epithelial cells
and neoplastic cells of epithelial origin react
differently to acid hematein lipoprotein stain-
ing, the former being definitely positive and
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the latter negative. [t is interesting that
even the non-neoplastic epithelial cells near
the epithelioma are sometimes negative in
reaction. Further studies with many more
cases are needed to confirm the regularity of
these findings. However, this particular
staining method may serve to supplement
prevailing conventional cytological and his-
tological methods in biopsy as well as smear
diagnosis of uterine epitheliomas.

Summary. The acid hematein lipoprotein
staining was used on non-neoplastic and neo-
plastic human uterine biopsy specimens. Epi-
thelioma cells are conspicuously unstained,
while epithelial cells and other tissue cells
show a positive reaction.

The authors gratefully acknowledge the assist-
ance of Prof. G. Ogawa, Dept. of Obstetrics and
Gynecology, Hokkaido Univ. Med. School, who sup-
plied the uterine tissue specimens; Prof. K. Takeda,
Dept. of Pathology, who assisted with histological
examinations; and Dr. R. Kinosita, City of Hope
Medical Center, Duarte, Calif., who reviewed this
manuscript.

1. Baker, J. R., Quart. J. Micr. Sci., 1947, v88,
463.
. Cain, A. J., ibid., 1947, v88, 383.
. Hori, S. H., Gann, 1957, v48, 289.
. Hori, S. H,, ibid., 1957, v48, 297.
. Hori, S. H., Cytologia, 1958, v23, 224.

6. Makino, S., Hori, S. H., Symposia Soc. Cell
Chem., 1959, v7, 143.

7. Matsumoto, T., Hori, S. H.,, Gann, 1959, v50,
141.

vk W N

Received January 13, 1961. P.SE.B.M., 1961, v106.

(26398)

Carr S. REHNBORG, ALEX V. NicHoLs AND JaMmEs K. AsHIKAwA
(Introduced by J. W. Gofman)
Donner Laboratorv of Medical Phvsics, Lawrence Radiation Laboratory, University of California,
Berkeley

Recent advances in gas chromatographic
technics have made possible the determina-
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tion of the fatty acid composition of small
quantities of biological lipids. The sensi-
tivity of these technics allows measurement
not only of whole plasma fatty acids, but of



