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Abstract

Mesenchymal stem cells play important roles in regenerative and reparative medicine applications. Their differentiation and proliferation abilities both in the human body
and in the laboratory, environment have been revealed through many clinical and pre-clinical trials. Umbilical cord tissue is an important source of mesenchymal stem
cells and has become a popular option in cord blood banking, especially in the last decade. As done for the cord blood, the steps of obtaining, transferring, processing, and
cryopreserving umbilical cord tissue are defined by standard procedures. However, there is limited information about the microbiological contamination rate of tissues and
their decontamination before the procedure. This study aimed to assess the effect of in vitro short-term antibiotic treatment applied to the umbilical cord tissue obtained
via superficial ethanol disinfection immediately after birth on the formation of colony-forming units (CFUs) and immunophenotype of the mesenchymal stem cells. For
this purpose, tissues obtained from 10 individuals were evaluated in three different groups that included the control group and groups of tissues with 5- and 10-min anti-
biotic treatment. There was no significant difference among the groups in the expression levels of CD45, CD34, CD73, CD105, and CD44, which are the markers used in
immunophenotyping. Similarly, no difference was found in CFU formation either. The present study has revealed for the first time that an antibiotic preparation used in
in vitro cell culture for cord tissue banking can be used safely in tissue preparation and banking stages. Our results show that short-term in vitro antibiotic administration
can contribute to the standard formation during decontamination/disinfection stages in cord tissue banking.
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Introduction

Human umbilical cord blood has been successfully used as a
source of hematopoietic stem cells from 1988 to the present
day [1]. Transplant of more than 40,000 units of cord blood has
been successfully performed in both children and adults for the
treatment of several diseases, including hematological, metabolic,
immunological, neoplastic, and neurological disorders [2]. Also,
the number of units within the cord blood banks has reached about
5 million units worldwide, including 800,000 units in state-owned
banks and more than 4 million units in private banks [3]. One of the
key points in cord blood banking is the microbiological screening
of the obtained blood. Studies around the world have shown
that the bacterial contamination rate is 1%-2% [4-5]. Just like
umbilical cord blood, umbilical cord tissue has also been a popular
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topic in the studies conducted in the field of cord blood banking,
especially in the last decade. Cord tissue is an important source
of mesenchymal stem cells [6]. As done for the cord blood, the
steps of obtaining, transferring, processing, and cryopreserving the
cord tissue are defined by standard procedures [7]. However, there
is limited information about the microbiological contamination
rate of tissues and their decontamination before the procedure.
This study aimed to assess the effect of in vitro short-term
antibiotic treatment applied to the umbilical cord tissue obtained
via superficial ethanol disinfection immediately after birth on the
formation of colony-forming units (CFUs) and immunophenotype
of the mesenchymal stem cell.

Material and Methods

This study was approved by the Ethics Committee of the Akdeniz
University Faculty of Medicine (decision number: 592-date:
11.10.2017), and volunteer participants signed an informed consent
form. Removal, transfer, and decontamination of the tissues: The
cord tissues of the subjects who applied to the cord blood bank were
cleaned with 70% ethanol and then surgically cut and taken into a
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cord tissue transfer kit immediately after birth and delivered to the
GMP laboratory. The tissue was first removed from the transfer kit
and then was washed in a sterile petri dish (Falcon 100 mm-353003)
with normal saline (0.9% ISOTONIC SODIUM CHLORIDE
SOLUTION-Polifarma/c-1911002). Thereafter, it was divided into
fragments of 0.3 cm. These fragments were treated with normal
saline containing a 4% antibiotic solution (P0781 Sigma-Aldrich
Penicillin-Streptomycin). A preliminary study was conducted to
determine the concentration of antibiotics. We started with 1%
in standard cell culture conditions and increased it up to 4%. As
short-term implementation was planned, we decided on 4x standard
concentration. We used flow cytometry with 7AAD to test that 5 and
10 minutes of the application did not exhibit a negative effect on cell
viability (viability >%95, data not shown). In this preliminary study,
mononuclear cells obtained from cord blood were used. In summary,
a 4% concentration was considered the safe upper limit for this study.
Two groups of tissues were kept in the antibiotic solution: one for
5 min and the other for 10 min. For primary culture, the tissue was
cultured for 21 days in a complete medium [Dulbecco’s Modified
Eagle Medium (DMEM Gibco-11965092) +10% autologous
plasma]. At the end of the 21st day, tissue fragments were removed.
Samples with 70% confluence were divided into two Petri dishes
(100 mm).CFU assay: Cells obtained after the primary culture were
transferred into 6-well plates so that there well 5000 cells per well and
incubated for 2 weeks in the wells containing 3 ml 0.5% noble agar
(A5431 Sigma-Aldrich) (37°C, 5% CO,). Following incubation, the
cells were fixed with 10% formalin (HT501128 Sigma-Aldrich) and
dyed with Giemsa (GS500 Sigma-Aldrich). The colonies formed
were counted. Mesenchymal stem cell immunophenotyping: After
the primary culture, cells were collected into a polystyrene tube of 5
mL (BD 352003) so that there were 100,000 cells in each tube. For
each sample, three tubes were prepared. Ten microliters of anti-CD34
(BD Pharmingen PE Mouse Anti-Human CD34 Cat No. 560941)
and anti-CD-45 (BD Pharmingen FITC Mouse Anti-Human CD45
Catalog No. 555482) were added to the 1st tube; anti-CD44 (BD
Pharmingen FITC Mouse Anti-Human CD44 Catalog No 560977),
anti-CD-73 (BD Pharmingen PE Mouse Anti-Human CD73 Cat
No 550257), and anti-CD105 (BD Pharmingen APC Mouse Anti-
Human CD105 Cat No. 562408) were added to the 2nd tube, and
isotypic controls (Mouse IgG1, k) were added to the 3rd tube for
each fluorochrome. These were incubated at room temperature in
the dark for 20 min. Following incubation, the cells were washed
twice with sterile PBS, and flow cytometry (BD Accuri C6) analysis
was performed.

Statistical analysis

SPSS 21 statistical software was used. For intergroup comparisons,
Kruskal-Wallis H-test was performed. P < 0.05 was considered
significant.

Results

The cord tissues obtained from 10 individuals were divided into
three fragments, and immunophenotypic analysis and CFU assay
were performed in three different groups belonging to the same
individual (the control group and the groups with 5- and 10-min
antibiotic treatment) after the primary culture process. There was
no significant difference among the groups in the primary culture
stage and later in the CFU assay (Figure 1). This result shows that
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short-term antibiotic administration does not harm mesenchymal
stem cells in terms of CFU formation. CD45, CD34, CD73, CD44,
and CD105 are usually used as markers in the immunophenotyping
of mesenchymal stem cells. The expression levels of these
markers were assessed as % values in the flow cytometry analysis
of mesenchymal stem cells obtained from each group after the
primary culture (Figure 2). No significant difference was observed
in expression levels when each marker was compared among the
groups (P> 0.05). This result suggests that antibiotic administration
does not affect the immunophenotypic properties of mesenchymal
stem cells after the primary culture (Table 1).

Table 1. Immunophenotypic properties of mesenchymal stem cells after the pri-
mary culture (n = 10; P> 0.05)

CD73 CD105 CD44  CD34  CD45
control 99 9833 9725 0.51 0.48
Antibiotic (5 min.) 99.15 9836  97.42 0.52 051
Antibiotic 10 min.) g9 ; 98.08 9735 0.57 0.51
25
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Figure 1. CFU counts: CFU counts of the control group and the groups with 5- and
10-min antibiotic treatment. Values are given as mean values (n = 10; P> 0.05)
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Figure 2. Mesenchymal stem cell immunophenotyping: Flow cytometry histograms
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a) SSC/FSC, b) CD45 expression, ¢) CD34 expression, d) CD73 expression, ¢)
CD105 expression, f) CD44 expression

Discussion

Mesenchymal stem cells play important roles in regenerative
and reparative medicine applications. Their differentiation and
proliferation abilities both in the human body and in the laboratory,
environment have been revealed through many clinical and pre-
clinical trials [6-8]. Furthermore, mesenchymal stem cells play
important roles in immune system responses via their autocrine and
paracrine effects. They exert an immunomodulatory effect, especially
in hyperimmune response regulation [9]. Obtaining the cells and
storing them under favorable conditions is one of the most important
limitations in stem cell and cellular treatments. Successful isolation
and reproduction of mesenchymal stem cells in the laboratory is
important to produce a cell-based product for therapeutic purposes.
Mesenchymal stem cell production is a time-consuming and labor-
intensive process. Reproduction time, microbial contamination
risks, and possible changes in biological characteristics are
processes that need to be managed well. In mesenchymal stem cell
production for therapeutic purposes, donor screening and testing,
recovery, and safety and efficacy of the cells are important in terms
of banking. There are two different studies in the literature regarding
cord tissue contamination rate. One of these indicates that the rate
is below 1%, especially in cesarean deliveries [10], whereas the
other study has reported a contamination rate of 1.22% without
indicating the method of delivery [11]. One study has reported in
the methodology section that 70% ethanol was used [10], and the
other has reported that 75% ethanol was used [11] but no antibiotics
were administered. The tissues obtained in the present study were
examined in three groups. The tissues obtained from 10 different
individuals were grouped into the control group and the groups with
5-and 10-min in vitro antibiotic treatment. To standardize the donors
in terms of the method of birth, only those with cesarean deliveries
were included in the study. All stages were performed in GMP areas.
The reason for this preference was to create a cell bank operating
by GMP and to perform the practice according to GMP standards,
which is a recommended choice. The approach of using a standard
manufacturing process and comprehensive testing guarantees the
safety, identity, purity, and strength of the final product [10]. In the
present study, it was revealed for the first time that an antibiotic
preparation used in in vitro cell culture for cord tissue banking can
be safely used in tissue preparation and banking stages. Our results
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show that short-term in vitro antibiotic administration can contribute
to the standard formation in decontamination/disinfection stages of
cord tissue banking.
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