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ABSTRACT

The case report presented here describes the culturing and characterization of mesenchymal stem cells
(MSCs) isolated from a primary indolent B-cell lymphoma, located in the CNS of an immunocompetent patient.
The presence of such cells in the tumor mass can further elucidate the pathogenesis of the disease and reveal
possible future approaches for its treatment. We present a case report of a 61-year-old immunocompetent
woman who had an episode of confusion with numbness in the right leg and the right arm, slurred and
dysarthric speech and urine incontinence. The peripheral blood tests were normal. The neurological
examination demonstrated a latent hemi-paresis of the right side, aphasia, discrete hypertension and
bradypsychia. The ophthalmologic examination revealed left quadranopsia. Computed tomography and
magnetic resonance imaging of the brain showed a 3.5 x 2.9 cm infiltrative neoplastic lesion involving the left
temporal parenchyma. The morphological features and the immunophenotyping of the lymphoid cell
composition were consistent with low-grade (indolent) B-lymphocyte non-Hodgkin’s lymphoma of CNS. Cells,
isolated from the resected tumor mass, were cultured in vitro in medium containing 10% fetal bovine serum
(FBS) and characterized by their morphology, growth, phenotype, clonogenicity and osteogenic differentiation.
It was apparent that the cultured cells isolated from the indolent B- cell lymphoma located in the CNS have
the basic characteristics of mesenchymal stem cells. The presence of MSCs is described for the very first time
in such type of tumor. The well-known immunosuppressive properties of the MSCs may represent another
mechanism favouring the tumor growth.
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INTRODUCTION diagnosis, is defined as a primary CNS lymphoma™.
The vast majority of primary CNS lymphomas in
immunocompetent patients are diffuse and large B-
cell lymphomas, and very rarely they are T-cell
lymphomas or low grade (indolent) B-cell

A rare detection of non-Hodgkin’s lymphoma,
presented as an intracranial mass lesion confined to
the central nervous system (CNS) at the time of
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lymphomas®. The incidence of B-cell lymphomas is
reported to be up to 3-4% of all primary brain
tumors and approximately accounts for 3—20% of all
primary CNS lymphomas. Some studies suggest
progressively increasing occurrence of B-cell
lymphomas in immunocompetent patients’.
Generally, the indolent B-cell lymphomas involve
the dura and spare the cerebral tissue. Unlike many
primary brain tumors, low-grade primary CNS
lymphomas may exhibit a more favourable
prognosis than high-grade ones. The indolent B
lymphomas are typically responsive to treatment,
which may lead to remission or complete cure of
the patient®. Furthermore, low-grade primary CNS
lymphomas may be treated less aggressively, with
treatment limited to the tumor region (i.e., local
radiation therapy or surgery) and with a lower risk
of late neurotoxicity’.

Case presentation

We present a 61-year-old immunocompetent
woman. A month prior to her hospital admission,
she had an episode of confusion with numbness in
the right leg and arm, slurred and dysarthric speech.
She reported urine incontinence during the night
that had occurred once during the past month.
There was no data for lymphoma in the family.
Peripheral blood tests were normal. The
neurological examination demonstrated a latent
hemi-paresis of the right side, aphasia, discrete
hypertension and bradypsychia. The
ophthalmologic  examination revealed left
guadranopsia. Computed tomography and magnetic
resonance imaging of the brain showed a 3.5 x 2.9
cm infiltrative neoplastic lesion involving the left
temporal parenchyma (Figure 1).

Mesenchymal Stem like Cells from Lymphoma
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Figure 1. MRI image of the brain. It shows an infiltrative neoplastic
lesion involving left temporal parenchyma

Based on clinical and MRI data, the patient
underwent left fronto-temporal craniotomy with
partial excision and verification of the tumor. The
lesion was surgically excised under sonographic
control in the conditions of intra-operative contrast
enhancement with Fluorescein Na. After the
operation, the patient demonstrated satisfactory
state with persistent bradypsychia and discrete
aphasia. The patient was administered on Depaquin
0.5 mg daily and recovered well after the surgical
intervention. Histological examination of the
resected tumor described lymphoid tumor cells
with small oval hyperchromic nucleus, condensed
chromatin and scarce cytoplasm. The tumor cells
were located in the peri-vascular spaces, arranged
in concentric pattern among layers of reticulin-
positive (Gomory +) material around blood vessels.
There were significant reactive changes in the
adjacent brain tissue. The neoplastic lymphoid cells
were positive for CD45, CD20 and Bcl-2, whereas
they were negative for CD5, CD10, CD23, Bcl-6, and
Cyclin D1 as determined by immunohistochemistry,
with a very low proliferation rate of 1% revealed by
Ki-67, admixed with numerous reactive CD3+CD5+ T
cells. The morphological features and
immunophenotyping of lymphoid composition were
consistent with low-grade (indolent) B-lymphocyte
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non-Hodgkin’s  lymphoma of CNS.  After
determination of the stage of the disease,
chemotherapy was administered, but the patient
acquired pneumonia and died after ten months.

DISCUSSION

We present a very rare case of indolent B-cell
lymphoma, arising exclusively intraparenchymal
primary in CNS. Malignant lymphocytes of CNS
lymphomas usually freely invade normal
surrounding brain and infiltrate dural membrane.
Our case is a unique example of indolent B-cell
lymphoma in which there was no dural
involvement, and the lesion was exclusively
intraparenchymal. Moreover, this low grade B-cell
primary CNS lymphoma was presented in an
immunocompetent patient. Here, we report for the
first time the characterization of cultured
mesenchymal stem cells, isolated from indolent B-
cell  lymphoma arising  exclusively intra-
parenchymal, primary in CNS of an
immunocompetent patient. The patient signed
informed consent documents according to the
requirements of the Ethics Committee of University
Hospital “St. lvan Rilski”, Sofia, Bulgaria.

Morphology and phenotype

The lymphoma isolated cells, cultured in medium
containing 10% FBS, showed a growth pattern very
similar to that of MSCs characterized by initial
heterogeneity of the morphology (Figure 2A), and at
later stage (15- 18 days in culture) the cells had the
typical fibroblast-like morphology. The cells
adhered to the solid phase and formed a confluent
monolayer (Figure 2B).

lymphoma.The cells cultured in medium containing FBS adhere to the
plastic and initially they are rather heterogeneous population (A) but
after 15-18 days the cells form a monolayer consisting of elongated
fibroblast-like cells (B).
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When the culture was analysed by flowcytometry, it
was established that the cells expressed the same
markers that had all characteristics of the MSCs,
including CD90, CD73, CD105, CD29, CD44, HLA-I
(A,B,C) and CD146, but were negative for CD45
and CD34 again just like the MSCs (Figure 3).
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Figure 3. Phenotype characteristics of cultured cells isolated from
indolent CNS lymphoma.More than 90% of the cultured cells express
CD73, CD90, CD105, CD29, CD44, HLA-I (A, B, C), CD146 but no
expression of CD34 and CD45 was recorded.

Clonogenicity

The ability of stem cells to form clones is an
expression of their basic property — self-renewal.
Any cell that lacks such capacity cannot be defined
as a “stem cell” and this requirement is present in
any definition of stem cells. The results from our
experiments in testing the clonogenicity of cultured
cells showed that these cells formed well-defined
colonies when seeded at density of 300 cells/cm®
and cultured for 14 days. The dimensions of the
colonies were in the ranges of 0.5 — 2.5 mm in
diameter, as the smallest ones were composed of
20-25 cells (Figure 4).
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CNS lymphoma. The isolated cells demonstrate a colony formation
capacity. A - Plate with Crystal Violet-stained colonies observed after 14
days of cultivation of the cells. B - Representative colony (magnification

x 100).

Osteogenic differentiation

The osteogenic differentiation is a typical feature of
MSCs and was shown by the capacity of the cells to
express intracellularly alkaline phosphatise. When
cultured in medium containing osteogenic inductive
factors, lymphoma isolated cells had significantly
higher alkaline phosphatase activity as compared to
the undifferentiated control cultures (Figure 5A).
The osteogenic differentiation of the cells was
further confirmed by von Kossa staining (Figure 5B).
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Figure 5. Osteogenic differentiation potential of cultured cells isolated
from indolent CNS lymphoma. Osteogenic differentiation was
quantitatively measured by alkaline phosphatase assay (A) and
demonstrated by calcium deposition visualized by von Kossa staining
(B).

Cytokine secretion

The conditioned medium of cultured cells was
tested for the secretion of 11 basic
immunoregulatory factors (IL-6, IL-10, I1L-12, TNFa,
IFNy, IL-8, IL-18, IL-17A, IL-23, sSPECAM, sICAM) and
a highly increased concentration of IL-6 (111.05
pg/ml) and IL-8 (848.1 pg/ml) were detected in
comparison with the levels in the control medium.
No secretion was detected for the rest of the

cytokines.

Mesenchymal Stem like Cells from Lymphoma

Having in mind the classical definition of MSCs as
cells adherent to plastic, with fibroblast-like
morphology and potential for clonogenicity and
differentiation into mesenchymal lineages®, it can
be assumed that the cultured cells, isolated from
indolent CNS lymphoma, in fact represent MSCs.
Moreover, they express phenotypic markers typical
for MSCs* and secrete cytokines such as IL-6 and IL-
8 which are engaged in immunoregulatory activities
expressed by the MSCs °.

The presence of MSCs in the CNS has been recently
described. In 2012, the group of Paul reported the
presence of multipotent progenitor cells in the peri-
vascular spaces in CNS of adult people ®. MSCs can
be found not only in normal brain tissue but also in
tumors of CNS as well. For instance, the cells
isolated from Glioblastoma multiforme (GBM), the
most common brain malignancy, and cultured in
medium with FBS demonstrate typical
characteristics of MSCs. The authors claim that the
so called “adherent cells” (GBM-ACs), which are a
product of culturing of GBM isolated cells, are in
fact MSCs. In support of their assertion, the authors
have found in GBMs in vivo presence of cells
located in the peri-vascular sites, which have
phenotype of MSCs proved by expression of CD105,
ADAM12, PDGFRB, CD73, CD90 and negative
expression for CD31 and NG2’. Hossein et al.
express their opinion that MSCs are an important
part of the stroma of GBM and the in vitro results
from experiments with GBM-ACs (equivalent to the
MSCs according to the authors) reveal that these
cells stimulate the proliferation, tumorigenicity and
the self-renewal potential of the tumor cells
through the IL-6 / STAT3 system. On the other hand,
there is data claiming that by using CCL-2, MSCs are
able to impair the invasion and growth of GBM
cells®.

There are few and contradictory results in the
literature about the interaction of lymphoma cells
with MSCs. Thus, aiming to establish the effect of
the MSCs on the survival of lymphoma xenografts,
the group of Secchiro injected i.p. SCID mice with
lymphoma cell line (BJAB/SKW6.4), and 4 days
later the MSCs were injected in the lymphoma
itself. The mice treated with BJAB/SKW6.4 and
MSCs demonstrated significant increase of the
survival rate in comparison to mice injected with
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lymphoma xenograft only. The same study clearly
demonstrated that in vitro co-culturing with MSCs
influences the survival/proliferation of the
lymphoma cell lines °.

However, there are data on the effects of MSCs on
malignant cells, which is contrary to those cited
above. Thus, experiments with follicular lymphomas
revealed that under the effects of MSCs the survival
of the malignant B cells was stimulated 0 and MSCs
via the secretion of CCL-2 recruit monocytes to the
tumor and later transform them in population,
similar to the tumor-associated macrophages™.
Data from other studies show that the interactions
of myeloma cells with MSCs isolated from the
tumor enhance the proliferation of the myeloma
cells in comparison to the effects of MSCs, isolated
from healthy humans *2.

One of the functions of the MSCs present in the
indolent CNS lymphoma could be associated with
the suppressive effect of these cells on the immune
system. The most important immunosuppressive
effect of the MSCs seems to be associated with
their effect on the dendritic cells (DCs). DCs, which
are under the effect of the MSCs, are characterized
by immature tolerogenic phenotype manifested by
a lower expression of MHC class Il antigens and co-
stimulatory molecules, and an increased secretion
of IL-10. The antigen presentation performed by
these modulated DCs causes the induction of
energy in the T lymphocytes *. IL-6 secreted by the
MSCs are of particular importance for the formation
of tolerogenic DCs, and it has been shown that IL-6
modulates the STAT-3 pathway which results in
lower expression of MHC class Il products and the
B7 co-stimulatory complex . As mentioned above,
the MSCs isolated from the indolent CNS lymphoma
were shown to secrete high amount of IL-6.
Concerning the secretion of IL-8 by the cells
cultured in our experiment, it can be speculated
that its role is related to attraction of
immunosuppressive cells, having in mind the
suppressive  function of the MSCs in
immunoregulation.

CONCLUSION

In conclusion, our results for the first time report
the presence of MSCs in indolent lymphoma with
CNS localization, and this puts the grounds to
172
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discuss some new aspects of the disease and
possible new therapeutic approaches.

CONFLICT OF INTERESTS

The authors report no conflicts of interest. The
authors alone are responsible for the content and
writing of the paper.

REFERENCES

1. Paulus W. Classification, pathogenesis and molecular
pathology of primary CNS lymphomas. J Neurooncol.
1999; 43(3):203-8.

2. Jahnke K, Thiel E, Schilling A, et al. Low-grade primary
central nervous system lymphoma in immunocompetent
patients. Br J Haematol. 2005; 128(5):616-24.

3. Pittenger MF, Mackay AM, Beck SC, et al.
Multilineage potential of adult human mesenchymal
stem cells. Science. 1999; 284:143-47.

4. Dominici M, Le Blanc K, Mueller I, et al. Minimal
criteria for defining multipotent mesenchymal stromal
cells. The International Society for Cellular Therapy
position statement. Cytotherapy. 2006; 8(4):315-17.

5. Kyurkchiev D, Bochev I, Ivanova-Todorova E, et al.
Secretion  of  immunoregulatory  cytokines by
mesenchymal stem cells. World J Stem Cells. 2014;
6(5):552-70.

6. Paul G, Ozen |, Christophersen NS, et al. The Adult
Human Brain Harbors Multipotent Perivascular
Mesenchymal Stem Cells. PLoS ONE. 2012; 7(4): e35577.

7. Hossein A, Gumin J, Gao F, et al. Mesenchymal stem
cells isolated from human gliomas increase proliferation
and maintain stemness of glioma stem cells through the
IL-6/gp130/STAT3 pathway. Stem Cells. 2015; 33: 2400-
415.

8. Motaln H, Gruden K, Hren M, et al. Human
mesenchymal stem cells exploit the immune response
mediating chemokines to impact the phenotype of
glioblastoma. Cell Transplant. 2012; 21(7):1529-45.

9. Secchiero P, Zorset S, Tripodo C, et al. Human Bone
Marrow Mesenchymal Stem Cells Display Anti-Cancer
Activity in SCID Mice Bearing Disseminated Non-
Hodgkin’s Lymphoma Xenografts. PLosONE. 2010; 5(6):1-
9.

10. Ame’-Thomas P, Maby-El Hajjami H, Monvoisin C, et
al. Human mesenchymal stem cells isolated from bone
marrow and lymphoid organs support tumor B-cell
growth: role of stromal cells in follicular lymphoma
pathogenesis. Blood. 2007; 109(2):693-702.

11. Guilloton F, Caron G, Menard C, et al. Mesenchymal
stromal cells orchestrate follicular lymphoma cell niche
through the CCL2-dependent recruitment and

International Journal of Hematology Oncology and Stem Cell Research
ijhoscr.tums.ac.ir



[JHOSCR, 1 July 2018. Volume 12, Number 3

polarization of monocytes. Blood. 2012; 119(11):2556-
67.

12.Corre J, Mahtook K, Attal M, et al. Bone marrow
mesenchymal stem cells are abnormal in multiple
myeloma. Leukemia. 2007; 21(5):1079-88.

13.Van Duivenvoorde L, van Nierlo G, Boonman Z, et al.
Dendritic cells: Vehicles for tolerance induction and
prevention of autoimmune diseases. Immunobiology.
2006; 211:627-32.

14.liang S, Ristich V, Arase H, et al. Modulation of
dendritic cell differentiation by HLA-G and ILT4 requires
the IL-6- STAT3 signaling pathway. Proc Natl Acad Sci
USA. 2008; 105(24):8357-62.

Mesenchymal Stem like Cells from Lymphoma

International Journal of Hematology Oncology and Stem Cell Research

ijhoscr.tums.ac.ir

173



