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DECREASE IN MIGRATION CAPACITY OF LEWIS LUNG CARCINOMA
CELLS DURING TUMOR GROWTH AND METASTASIS
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CHVDXEHWE MUMPALIMOHHOW CMOCOBHOCTU KJIETOK KAPLIMHOMBI
JIbIOUC B NPOLIECCE EE POCTA U METACTA3UPOBAHWUA
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Cell migration capacity during Lewis lung carcinoma (LLC) growth and metastasis has been investigated. The
inverted correlation between the tumor cell migration capacity and the number of lung metastases has been
revealed. It has been shown that during tumor growth LLC cell migration capacity decreased while the number of
lung metastases increased.
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bsuia HU3yUY€Ha MUIDAllMOHHAA CIIOCOOHOCTD KJIETOK KapIuHOMBI JIblouc Ha Pa3HbIX 9TallaX €e PpocTa U METacTa3upo-
BaHus. BbisiBieHa AOCTOBEpPHasd 06paTHaH KOppeJAauusa Mexay Mnrpaunom{oﬁ CIHOCOOHOCTBIO KJIETOK KapuyuHOMbI
JIbloKc U KOJIMUECTBOM METACTa30B B JieTKUX. B npouecce pocra KapiuHOMbI MUTPallMOHHaA CIOCOOHOCTD omnyxoJe-

BBIX KJIETOK IIPOrpE€CCUBHO YMEHbIIAJACh HApPAAY C YBEJIHUEHHEM KOJIMYECTBa METACTa30B B JIETKUX.
Kmoueesvte caosa: KapnyuHoMma JII)IOI/IC, MUTrpanfioHHasA CHOCO6HOCTI), MeTaCTa3upoBaHHE.

Metastasis as a stage of tumor progression is based
on the main fundamental property of neoplasm — its
cellular heterogeneity [1]. The dominance of few meta-
static cells within the tumor is one of the early events in
tumor progression [2, 3]. Numerous publications con-
cern the growth advantage of metastatic cells; how-
ever, this problem is far from being clear yet. From our
point of view [4, 5] and in agreement with the data of
other authors [6-8] the dominance of metastatic cells
is realized mainly through their high migration capaci—
ty. Earlier we have shown that high migration capacity
of malignant cells give them incontestable growth ad-
vantage in comparison with the cell subpopulations that
have none (or low) migration capacity [9].

The present research was aimed on the study of
the migration capacity of the Lewis lung carcinoma cells
during LLC growth and metastasis.

C57BI/6 mice bred at the vivarium of R.E. Kavetsky
Institute of Experimental Pathology, Oncology and Radio-
biology of NAS of Ukraine (Kyiv, Ukraine) were used. Tu—
mor transplantation was performed by standard method.
After trypsin treatment of tumor tissue LLC cells (1 - 105/0.1
ml of Hanks solution per animal) were inoculated intra—
muscularly in the thigh. Metastasis of LLC cells was esti—
mated on 17, 21, 24 and 28 days after tumor transplanta—
tion (series I-1Y, respectively, 5-7 animals per series). The
number of lung metastases was counted visually.
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Tumor tissue sections (TTS) were obtained by rou-
tine method (> 3 TTS from one tumor). Tumor fragments
were triply washed with PBS to remove blood and de-
bris, and cut into peaces with the weight 2 + 0.1 mg.
These peaces were placed on 0.22 um nitrocellulose
filters (Millipore, USA). The cultivation of TTS in vitro was
carried out in 24—well polystyrene plates (Nunc, Den-
mark) at 37 °C in humidified athmosphere with 5% CO,
for 48 h in RPMI-1640 medium (Sigma, USA) contai—
ning 10% of fetal calf serum (Biomark, Ukraine), 2%
L—glutamine (Sigma, USA) and 20 pg/ml of gentami-
cine (Pharmachim, Bulgaria). The 2—-day long cultiva—
tion was found to be optimal for maximal area of cell
migration in the absence of cell proliferation.

Filters were fixed in ethanol-formalin mixture, stained
with Karacchi hematoxylin and placed in cedar seed oil.
The migration capacity of tumor cells was estimated by
light microscopy as area of cell distribution (in arbitrary
units — a.u.) around TTS including the area of the last.
The round-shaped areas were analyzed only.

Statistical analysis was done using Student’s t—test.

Our data have shown that during the growth of LLC
the cell migration area around TTS was significantly
reduced (Fig., a). The area of cell migration on the 21-th
day after tumor transplantation was on 36% lower than
that on the 17-th day and remained unchanged till the
day 24. On the days 21-24 in the majority of cases the
migrating cells were round—shaped. At the same time
on 24-th day the migration of cells wasn't found in3 TTS
from 28 samples studied in the research. On the 28-th
day the cell migration was absent in all TTS that were
studied.
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Figure. Migration capacity (a) and metastasis (b) of LLC cells
during tumor growth

number of lung metastases

Thus, we have revealed the sharp decrease in the
migration capacity of tumor cells during LLC growth.
Such fact has been confirmed by the decrease of the
cell migration area as well as by gradual increase of
cell adhesiveness; the last event manifested itself as
an increase of cell sprawling on the substrate checked
by light microscopy (data not presented). Those re—
sults are in agreement with the data that evidenced the
reverse relation between the migration rate of malig—
nant cells in autologic matrix and their adhesiveness
[10, 11].

During the analysis of migration capacity and meta—
static level of LLC cells the high statistically significant
inverse correlation (r = —0,84) between the area of cell
migration and lung metastases number was revealed
(Fig., b). Controversy to the progressive reduction of
cell migration capacity upon tumor development, the
number of lung metastases has been increasing. On
the 17-th day the relatively low level of metastasis in—
juries was observed; metastasis tended to increase
lightly on the days 21-24 after tumor transplantation;
on the 28-th day the number of metastases sharply
raised in the absence of actively migrating cells in the
primary tumor.

One should note that the area of tumor cell migra—
tion estimated in TTS test reflect in the given moment
the migration properties of cells originated from LLC
cell subpopulation with the most active migration ca—
pacity. The decrease of cell migration area during LLC
growth more likely seems to be caused by alteration of
composition of tumor cell population during LLC de-
velopment than by decrease of migration capacity of
the cells. On the 21-th day after LLC transplantation
the cellular subpopulation which was characterized by

maximal migration capacity and which was detected
on the 17-th day in the primary tumor, is nearly ab-
sent. On 28-th day the primary tumor completely lacked
actively migrating cells.

As far as high migration capacity of tumor cells is
mainly attributed to metastatic—active cells [6, 7, 9], the
presented data point to progressive reduction of me-
tastasis potential of LLC during tumor growth. Possi—
bly, metastatic-active cell subpopulations after so-
called intratumor stage of metastasis characterized by
dominance events leave the tumor, penetrate blood
vessels and normal tissues and initiate metastasis pro—
cess in hon-tumor environment.

It's necessary to note that in LLC the dominance of
metastatic—active cells precedes to metastasis process
and occurs on early stages of tumor growth; possibly,
on these stages one may expect the increase in mi-
gration capacity of LLC cells. However, this hypothesis
should be confirmed by experimental data.
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