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Abstract — Hepatocellular carcinoma is one of the most
aggressive human tumors with a high prevalence and mortality
rate. At the same time, there is a problem of HCC resistance to
standard therapy. The search for drugs that block the growth
and metastasis of the tumor is relevant. There is evidence of
antitumor properties of lithium carbonate. The aim of our study
was to determine the effect of lithium on the development and
structure of blood vessels of experimental hepatocellular
carcinoma-29 (G-29). The study was performed on male CBA
mice. Hepatocarcinoma-29 cells were used to induce the tumor
process. The expression of the blood vessel endothelial marker
(CD-31) and the ultrastructural organization of tumor
endothelial cell vessels were studied. It was shown that lithium
carbonate decrease volume density of blood vessels G-29.
Ultrastructural analysis of the tumor vessels revealed the
atypical nature of their structure. The walls of the vessels were
lined with both endothelial and tumor cells.
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INTRODUCTION

Hepatocellular carcinoma is one of the most aggressive
tumors with high mortality [1, 2]. Neoangiogenesis is known
to contribute to cancer progression, relapse, and metastasis.
But most modern drugs aimed at inhibiting angiogenesis are
ineffective [3]. Recent studies have shown that in highly
aggressive tumors not only endothelial cells can be used to
create vascular structures, but also alternative ways of forming
the vasculature, in which vascular walls are formed by tumor
cells. This is the so-called process of vasculogenic mimicry
[4]. Therefore, it remains relevant to study the mechanisms of
blocking vascular structures that provide trophic support for
tumor growth and ways of its metastasis. There are various
ways of influencing lithium on many intracellular processes,
including in tumor cells [5, 6]. For example, by inhibiting
regulatory GSK3p, induce apoptosis of cancer cells and
thereby inhibit tumor growth [7]. Based on this, it is proposed
to use lithium as an antitumor agent. The aim of our study was
to study the effect of lithium carbonate on the development
and structure of the vessels of experimental hepatocellular
carcinoma-29.

METHODS AND ALGORITHMS

The study was conducted on male mice of the CBA line.
Work with animals was carried out in accordance with the
"Rules for the work using experimental animals." G-29 cells
were used to induce the tumor process. GK-29 was obtained
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and verified by the Institute of Cytology and Genetics SB
RAS. A suspension of GK-29 cells was injected into 0.1 ml of
intact animals into the muscle of the right thigh (3). The
animals were divided into 3 groups: I - intact animals, 2 -
animals with tumor growth, 3 - animals with GK-29, treated
with lithium carbonate as a treatment. The material for
research was collected on the 30th day of the experiment.
Animals were removed from the experiment under ether
anesthesia using the cranio-cervical dislocation method.
Tumor fragments were fixed in formalin and processed
according to standard methods to obtain paraffin blocks.
Paraffin sections were dewaxed, rehydrated and washed with
distilled water. Antibodies anti-CD3lantibody (Abcam, UK)
were used to determine vascular endothelial cells. Histological
preparations were stained with Mayer hematoxylin.
Evaluation of the results was carried out using a light
microscope (LEICA DME, Germany), with a 400-fold
increase. Photos were obtained using the Avigion computer
program. For electron microscopic examination, tumor tissue
samples were fixed in a 1% solution of OsO4 in phosphate
buffer (pH = 7.4), dehydrated in increasing concentration of
ethanol, and enclosed in epon (Serva, Germany). Semi-thin
sections with a thickness of 1 pm were stained with toluidine
blue and studied under a light microscope (LEICA DME,
Germany). Ultrathin sections with a thickness of 70-100 nm
were contrasted with a saturated aqueous solution of uranyl
acetate and lead citrate and studied using a JEM 1010 electron
microscope (JEOL, Japan). Morphometric analysis was
performed using Image J software (Wayne Rasband, USA).

RESULTS

Histological analysis of tumor tissue revealed a high
density of vascular structures with narrow lumens. It was
found that the volume density of blood vessels stained on a
blood vessel marker CD-31 was significantly lower than the
total volume density of all vascular structures. Ultrastructural
analysis showed that part of the walls of such vessels is lined
not only with endothelial cells, but also with G-29 cells. It was
difficult to differentiate such vessels since they had a structure
similar to both blood and lymph vessels. This phenomenon is
defined as vasculogenic mimicry, which is widespread in
aggressive tumors and is a poor prognostic indicator of patient
survival [8, 9].

In the group of animals that were injected with lithium
carbonate, a significant decrease in the volume density of
vascular structures was noted. At the same time, the density of
CD-31-positive vessels decreased to a greater extent.



Apparently, lithium carbonate blocks the angiogenesis of true
blood vessels.

CONCLUSION
The data obtained show that experimental
hepatocarcinoma-29 has good vascularization.

Neoangiogenesis in tumor tissue follows the path of
vasculogenous mimicry, which greatly complicates the
standard antitumor therapy. Lithium carbonate is a promising
means of blocking tumor growth and metastasis.
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