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Tumor tissue from a gerbil (Meriones un-
guiculatus) was explanted to study the prop-
erties and behavior of such cells in vitro. The
cell line (IMR-33) originating from this tu-
mor has been propagated more than 70 pas-
sages and now is considered a continuous
line. Some of the properties of IMR-33 are
described below.

Methods and Materials. Origin and culti-
vation. A portion of spontaneously occurring
fibroma® measuring about 1 cm in diameter
and located on the dorsal part of the paw of
a 14-month-old male gerbil was excised. The
tumor tissue was minced into fine fragments,
and the fragments, suspended in a growth
medium consisting of 80% medium 199 and
209% fetal bovine serum and containing peni-
cillin (200 units/ml) and streptomycin (200
pg/ml), were placed in prescription bottles
(Brockway Glass Co., Brockway, Pa.). With
the first renewal of medium and subsequent-
ly, growth medium contained one half the
initial concentration of each antibiotic.

The growth medium was renewed twice
weekly usually; temperatures for cultivation
were between 35.5 and 37°. Cells were sub-
cultivated, using 0.25% trypsin (trypsin and
medium components, except antibiotics, from
Hyland Labs., Inc., Los Angeles, Calif.) in
Hanks’ balanced salt solution (HBSS), at a
1:2 ratio each time. Cultures were subculti-
vated every 2 or 3 weeks until the sixth
subculture and then were subcultivated at
approximately weekly intervals.

Preparation of cytotoxic antisera. A 20%
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suspension of gerbil organs and tissues in
HBSS was homogenized in a vessel sub-
merged in ice, frozen and thawed quickly 3
times, filtered through coarse gauge, and cen-
trifuged 5 min at 350g. The supernatant ex-
tract was divided into 3 vol and placed in
storage at —70°.

Eight- to 10-1b albino rabbits were inocu-
lated intraperitoneally 3 times at weekly in-
tervals with 3.5 to 4.0 ml of the extract each
time. Four days after the final injection,
blood was taken by cardiac puncture, and
sera from 3 rabbits were pooled.

Electron microscopy. Cells, removed from
glass by scraping, were fixed doubly with 3%
glutaraldehyde and with 19 osmium tetroxide
in phosphate buffered saline or with osmium
tetroxide alone. Ultrathin sections of fixed
cells embedded in Epon 812 were stained
with lead citrate (1) and with 2% uranyl
acetate in distilled water. Sections were ex-
amined with the RCA model EMU3G elec-
tron microscope (RCA, Camden, N.J.).

Viral titrations. The susceptibility of IMR-
33 cells to various DNA and to RNA viruses
was determined. Each of 3 or 4 confluent
roller tube cultures, maintained in 95% Ea-
gle’s minimum essential medium with non-
essential amino acids in HBSS and 5%
agamma newborn calf serum and containing
penicillin (100 units/ml) and streptomycin
(100 pg/ml), was inoculated with 0.2 ml of
10-fold dilutions of virus, Depending on the
rapidity of development of cytopathic effects
(CPE), cultures were maintained 1 to 3
weeks. Fresh medium was added once weekly
to cultures maintained more than 1 week.
WI-38 cultures served to monitor viral CPE.

Results. Growth characteristics. Cell line
IMR-33 consists of fibroblast-like cells and
has grown vigorously from its inception to
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the present with no obvious period of growth
crisis. Characteristically, cells can remain ad-
herent to glass and viable even when medium
is not renewed for several weeks. The fibro-
blast-like cells initially grew in parallel ar-
rays generally, but such orientation gradually
diminished giving way to a completely dis-
oriented mode of alignment and growth.

The average population doubling time
curve of IMR-33 cultures, based on data
obtained between subcultivations 58 and 60,
is shown in Fig. 1. Each point on the curve is
an arithmetic mean value obtained from 3 to
4 different trials. Under conditions described
above, the population doubling time was 36
to 38.5 hours; there was a 6.7-fold increase in
cell number after 7 days without renewal of
growth medium, when the initial concentra-
tion of cells in 2-0z prescription bottles was 5
X 10%in 10 ml of medium.

The cytotoxic antibody test of Green et al.
(2) verified that cultures were of gerbil
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origin. The optimal dilution of antiserum
prepared against gerbil tissue extracts de-
stroyed 98% of cells, as determined by uptake
of trypan blue dye, whereas only 3 to 10% of
control cells were not viable. The antiserum
was not cytotoxic for cells from human,
mouse, or Syrian hamster lines cultivated in
the laboratory at the same time as TMR-33.
Chromosomal analysis. Cells from subculti-
vations 5, 14, and 52 were prepared for an-
alysis of chromosomal constitution as de-
scribed by Nichols (3). Figure 2 shows the
distribution of chromosomal complements in
cells of subcultivations 5 and 52. The modal
number in passage 5 was 44 with 22% of the
total number of cells deviating from the
modal number. By passage 52, all IMR-33
cells examined had become heteroploid; the
chromosomal constitution of 62% of cells
ranged within 1 unit around the hypotetra-
ploid modal number of 84. Heteroploidy of
IMR-33 populations was well advanced by
the 14th passage, when 58% of cells were
heteroploid, while 42% of cells still showed a
diploid constitution (4) of 44 chromosomes.
Ultrastructure. Salient characteristics of
IMR-33 cells were a well-developed, rough
endoplasmic reticulum (RER) often exhibit-
ing distended cisternae, intricately ruffled
or lobed nuclear membrane observed in
many established cells, and a particle (Figs.
3-5) similar to the intracisternal type A par-
ticle classified previously (5). The type A
particles in IMR-33 cells average 74 mp in
diameter, ranging from 66 to 82 my; the
inner more intensely staining ring averages
38 my in diameter. Type A particles were
rare and were observed almost invariably sin-
gly and never in groups; budding particles
were extremely rare. Cells from subcultiva-
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Fic. 2. Distribution of chromosomal complements in subculture 5 and in subculture 52 of

IMR-33.
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Fics. 3-5. Intracisternal type A particles in cells of subcultivation 57. Fixed in glutaraldehyde

and osmium.

Fic. 3. Type A particle within cisternum of RER. X86,530.
F1c. 4. Type A particle within apparently spent portion of RER. X86,440.
Fic. 5. Type A particle appearing to bud from surface of RER into cisternum, X86,420.

tions 5, 26, and 57 contained the type A
particle, however, exhaustive examination of
the original tumor failed to reveal the type A
particle.

Viral spectrum. The susceptibility of IMR-
33 cells to different viruses (Table I) was
determined between subcultivations 61 and
69. IMR-33 proved insusceptible or virtually
insusceptible to 3 human enteroviruses
(lowest dilution 1:10) but susceptible to oth-
er RNA- and to DNA-containing viruses.

Attempts to isolate mycoplasma were car-
ried out as described previously (6). No my-
coplasma were isolated during any of 5 at-
tempts in as many different subcultivations.

Hamster inoculation. IMR-33 cells from
subcultures 64 and 69 showed no potential for
progressive tumor development, when inocu-
lated into the cheek pouches of unconditioned
hamsters between 5 and 6 weeks old. Ham-
sters inoculated with 3 X 10° cells developed
nodules averaging about 5 mm in diameter in
one experiment and about 3 mm in another ex-
periment. Nodules regressed within 7 to 15
days. Examination of histologic sections of 4
nodules still present at day 15 confirmed gross

TABLE I. Viral Susceptibility of IMR-33 Cells.
CPE

Virus

Echo-11

Polio-1

Coxsackie-B3

Vesicular stomatitis
Reo-3

Herpes simplex
Adeno-12

Vaccinia

Parainfluenza-1 (Sendai)

+4+++H

observations of the regressing state of nodules.
Hamsters inoculated with 1 X 107 cells did
not develop nodules.

Discussion. Cells derived from a gerbil
fibroma became adapted to continuous
growth in vitro without any period of growth
crisis. Whether this would be commonplace
with attempts to explant gerbil tissues, neo-
plastic or normal, cannot be predicted from
this first reported experience with cultivation
of gerbil cells for an extended time. Either
the heteroploid cells predominating at or
about subculture 14 were present in the tu-
mor, providing the “seed” population for the
continuous cell line, or the diploid cells of the
tumor tissue altered, assuming a hypotetra-
ploid state most compatible with continuous
survival under the stated conditions. Retro-
spectively, despite the potential of IMR-33
cells for continuous growth in a hypotetra-
ploid state, the percentage of cells deviating
from the 2N number of 44 at the fifth sub-
cultivation seemingly was not significantly
greater than the percentage of deviant cells
counted by Pakes (7) in bone marrow popu-
lations from 2 of 5 presumably normal gerbil
females and from 1 of 5 males.

The intracisternal type A particle has been
observed in a variety of mouse tumors
(8-10), and an intracisternal particle associ-
ated with guinea pig leukemia was by Opler
(11) and by Nadel et al. (12). Based on ob-
servations in IMR-33 cells, gerbil tissues may
contain an intracisternal type A particle. As
in the mouse, the biological significance of an
intracisternal type A particle in gerbil cells
is obscure, and no conclusions can be drawn
about its causal relationship to the original
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fibroma. Whether or not the type A particle
interferes with viral replication is not known,
however, IMR-33 cells are susceptible to
DNA and to RNA viruses.

Summary. Cells from a spontaneous fibro-
ma of the Mongolian gerbil could be culti-
vated continuously, becoming an established
cell line. The modal number of chromosomes
exhibited by the stemline constituting early
cultures of this cell line was 44, the 2N
chromosome number of Meriones unguicula-
tus. The continuing survivors in IMR-33
populations are predominantly hypotetra-
ploid. With this report, the gerbil is included
among those species which may harbor a
structural entity resembling the intracisternal
type A particle.

The authors acknowledge the helpful comments
of Dr. W. W. Nichols and the excellent technical
assistance of C. Bradt and W. Coutinho during
various phases of this work.
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