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Introduction

The prospects for Stem Cells (SCs) use in solid tumor for
therapeutic purposes are debatable in scientific literature [1-5].
On the one hand, SCs are considered as convenient transporters
of anticancer substances to tumor cells [6-9]. On the other hand,
experts fear an enhancement of carcinogenesis process during SCs
introduction into the body [1,3,10]. There are several additional
aspects of this problem. Protective potential of the body and, first,
the activity of immune system play an important role during tumor
development. It is advisable to consider immunosuppressive effect
of Mesenchymal SCs (MSCs) [11,12], which is a troubling argument
in the idea of MSCs antitumor use. Scientists recognize and pay
attention to this natural aspect of the problem (immunosuppressive
effect), which is considered when evaluating recommendations for
antitumor therapy. On the other hand, clinicians are interested

in protective and restorative potential of MSCs, which has been
demonstrated in conditions of trauma, hypoxia or development
of inflammatory processes [13-15]. Will the positive protective
properties of MSCs be manifested in relation to such a pathological
process that destroys body tissues as a malignant neoplasm?
The work focuses on experimental and clinical facts that indicate
protective role of MSCs in the central nervous system [11,13-15].
Currently, knowledge about the reparative potential of MSCs,
manifested in the restoration of neural networks in the brain and
spinal cord after pathological processes, has been expanded by
evidence of the involvement of MSCs in the mechanisms of brain
plasticity [13-15], as well as in repair of damaged tissues of other
internal organs [16]. There is poor information in the literature
[1,3], indicating new protective abilities of SCs, which can be both a
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source of neoplasms (for example, from stem cancer cells) [17,18]
and actively fight against tumor cells [3,18,19]. The last aspect of
the problem supplements modern ideas about the endogenous
potential of the body in opposing the carcinogenesis process.
Experiments were performed on Wistar rats to verify conditions for
implementation of this hypothesis and assess the behavior of MSCs
when modeling a tumor process in brain.

Materials and Methods

In vivo experiments were performed on 28 male Wistar rats
weighing 210-240 grams. All rats (n=28) were fixed in stereotaxis
under ketamine-xylazine-acepromazine anesthesia. Local craniot-
omy was performed on the right side of the skull (0.8 mm caudal
from Bregma, 4.5 mm lateral to the midline and 3.5 mm deep from
the brain surface). All rats (n=28) were subjected to implantation
of 2.8x105 C6 glioma cells in 20 pl of F10 medium into the brain.
14 rats (group 1) were implanted with 40x104 MSCs in 40 pl of
low glucose DMEM medium in submucosa of nasal cavity during
the operation. Remaining rats (n=14, group 2) received 40 pl of
low glucose DMEM without stem cells into nasal cavity submuco-
sa. Survival rate of the animals after manipulations was evaluated.
All the rats of the first group systematically received 40x104 MSCs
in 100 pl of low glucose DMEM medium intranasally in the form
of spray once per week after surgery. No additional manipulations
were performed in the second group. All the 28 rats were alive in
two weeks after surgery. One rat was selected from each group and
decapitated under Rausch anesthesia at this stage of observation.

Rat’s brain was removed from cranial cavity and 8 pm slices were
made on a freezing microtome (HM525, Germany) for histological
studies. Frozen slices were stained with hematoxylin and eosin
according to the protocol (http://www.ihcworld.com/_protocols/
(http://www.ihcworld.
com/_protocols/special_stains/nissl-frozen-section.htm).

special_stains/h&e_ellis.htm)and  Nissl

Results and Discussion

The growth of glial tumor was revealed in frontotemporal region
of right hemisphere of rat’s brain from the first group: polymorphic
cells (mainly round or elongated) with round or spindle nuclei
and scanty cytoplasm (FigurelA). An abundance of blood vessels,
mainly of the microvasculature, and focuses of edema were noted
in the stroma of tumor (Figure 1B). A neoplasm was also detected
in frontotemporal region of right hemisphere in the brain of a rat
from the second group. The tumor grows into lateral ventricles of
the brain, spreading to the tissue of left hemisphere of the brain
(Figures 2A & 2B). The pia mater of right and left hemispheres of
the brain is infiltrated by tumor cells in the area of frontal lobes
(Figures 2C & 2D). Foci of tumor cells were revealed in the cortex
of frontal lobes (Figures 2C & 2D). All the rats from the second
group gradually died starting from the 17th day of observation
until the end of the month after the operation. Only three rats out
of 14 operated in the first group died by this time of observation
(it was considered that one rat from each group was decapitated in
two weeks of observation to analyze histological characteristics of

animal’s brain).

Figure 1: Characterization of cellular composition and secondary changes in the tumor of rats from the group 1: A -cell
polymorphism, B - abundance of small capillaries (frozen slices, hematoxylin-eosin staining).
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Figure 2: Infiltrative tumor growth in group 2: A - tumor growth in lateral ventricles of the brain, B - growth in the left
hemisphere (indicated by arrow), C - presence of tumor in the pia mater and frontal cortex (indicated by arrow), D - tumor
infiltration in the pia mater (frozen slices, hematoxylin-eosin staining).

Let us recall that the only difference between the groups was
the presence of weekly intranasal injections of MSCs in the first
group starting from the moment of surgery during implantation of
C6 glioma cells into the brain. Therefore, the experiments revealed
a difference in viability of rats of the two groups, which received
implantation of C6 glioma cells into the brain. All the rats from
the second group which were not injected intranasally with MSCs
died during first month of observation. 11 out of 14 rats from the
first group which were intranasally injected with MSCs survived.
Seven rats remained alive after two months of observation. Three
rats remained alive after three months of observation. Two rats
remained alive after four months of observation. The same two

rats remained alive after five months of observation. It was decided
to decapitate one of the two rats at this stage of observation for
histological examination of brain tissue in the site of C6 glioma
cells implantation. Figure 3 shows illustrations of brain tissue
at the site of C6 glioma cells implantation 5 months ago. Only
careful observation in certain parts of the brain allows finding
miniature clusters of cells resembling tumor tissue. It is possible
to clearly distinguish a defect in brain tissue after the introduction
of micropipette to a depth of 3.5 mm. The remaining rat from the
first group where animals received weekly intranasal injections of
MSCs is now still alive - for 6 months already from the moment of
operation up to the time of writing this article.

Figure 3: Brain tissue of rat from the first group in the site of C6 glioma cells implantation (frozen slices, hematoxylin-eosin
staining - A, C; Nissl staining - B, D): A - a slight accumulation of cells (presumably glioma) on the left side of the figure; B, C,
D - defect in brain tissue at the site of micropipette introduction, no C6 glioma cells detected. (40x magnification).
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Conclusion

Information is accumulating in the literature stating that
MSCs begin to move into the zone of brain neuro destruction after
intranasal implantation [13-15]. This aspect is very important for
evaluating the obtained experimental data on the survival rate
of rats up to six months after implantation of a high-grade C6
glioma tumor into the brain. Given the lifespan of Wistar rats up
to three years, a survival period of about one sixth of the animal’s
life is achieved. We will not try - from an ethical point of view - to
compare the median survival rate after development of glioma or

glioblastoma in other situations.
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