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In vitro culture of somatic cells derived from ear tissue of
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with different requirements?
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The maintenance of metabolic activities during the in vitro culture of somatic cells of
wild animals, especially collared peccary (Pecari tajacu), is an interesting step in conserva-
tion of these cells for the use in nuclear transfer. In this context, it is necessary to optimize
the culture conditions of somatic cells by the establishment of appropriate supplementa-
tion to the media. Therefore, this study aimed to analyze the composition of the culture
means of somatic cell derived from ear tissue of collared peccaries, evaluating concentra-
tions of fetal bovine serum (FBS; 10% vs. 20%) and epidermal growth factor (EGF; 5Sng/mL
vs. 10ng/mL). Tissues were submitted to primary culture and subcultures for 40 days and
cells were analyzed for morphology, adhesion, subconfluence, and proliferative activity to
develop the growth curve and to determine the population doubling time (PDT), viability,
and functional/metabolic activity. No difference was observed between the concentrations
of FBS for several parameters, except for viability [FBS10: 85.6% vs. FBS20: 98.2%], PDT
[FBS10: 155.4h vs. 77.2h], and functional/metabolic assay [FBS10: 0.57-0.55 vs. FBS20:
0.82-0.99 (D5-D7)]. For the EGF in culture, no difference was observed in the evaluated
parameters. In all experiments, the growth curves were typical S-shape and the cells pas-
sed through a lag, logarithmic, and plateau phase. In conclusion, 20% FBS is suitable for the
recovery of somatic cells; nevertheless, EGF does not improve the quality of growing these
cells. To our knowledge, this is the first study culturing somatic cells of collared peccaries.

INDEX TERMS: Somatic cells, collared peccary, Pecari tajacu, culture medium, wild animals, conserva-
tion, somatic tissue, protein source, mitotic factor.

RESUMO.- [Cultivo in vitro de células somaticas deri-
vadas de tecido auricular de cateto (Pecari tajacu Lin-
naeus, 1758) em meio com diferentes requerimentos.]
A manutencao das atividades metabdlicas durante o culti-

! Received on May 29, 2016.

Accepted for publication on July 19, 2016.

2 Lak)oratério de Biotecnologia Animal, Universidade Federal Rural do
Semi-Arido (UFERSA), BR-110 Km 47, Presidente Costa e Silva, Mossord,
RN 599625-900, Brazil.

3 Laboratério de Morfofisiologia Animal Aplicada, UFERSA, BR-110, Km
47, Presidente Costa e Silva, Mossord, RN 599625-900.

* Laboratério de Conservagdo de Germoplasma Animal, UFERSA, BR-
110 Km 47, Presidente Costa e Silva, Mossord, RN 599625-900.

1194

vo in vitro de células somaticas de animais silvestres, espe-
cialmente cateto (Pecari tajacu), é uma etapa interessante
na conservacido dessas células para o uso na transferéncia
nuclear. Nesse contexto, é necessario aperfeicoar as condi-
¢oes de cultivo de células somaticas pelo estabelecimento
de suplementag¢des apropriadas aos meios. Portanto, este
estudo objetivou analisar a composicdo dos meios de cul-
tivo de células somaticas derivadas de tecido auricular de
catetos, avaliando concentracgoes de soro fetal bovino (SFB;
10% vs. 20%) e fator de crescimento epidermal (EGF; 5 ng/
mL vs. 10 ng/mL). Para tanto, tecidos foram submetidos ao
cultivo primario e subcultivos por 40 dias e células foram
analisadas por morfologia, adesdo, subconfluéncia, e ativi-
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dade proliferativa pelo desenvolvimento da curva de cres-
cimento e determinagio do time de duplicacdo da popula-
¢do (PDT), viabilidade, e atividade funcional/metabdlica.
Nenhuma diferenca foi observada entre as concentragdes
de SFB para os varios parametros, exceto para viabilidade
[SFB10: 85,6% vs. SFB20: 98,2%], PDT [SFB10: 155,4 h vs.
77,2 h], e atividade funcional/metabdlica [SFB10: 0,57~
0,55 vs. SFB20: 0,82-0,99 (D5-D7)]. Para o EGF em cultivo,
nenhuma diferenga foi observada nos parametros avalia-
dos. Em todos os experimentos, as curvas de crescimento
foram tipicas de forma S e as células passaram por uma fase
lag, logaritmica e plato. Em conclusdo, 20% de SFB é ade-
quado para a recuperagio de células somaticas; contudo,
EGF ndo melhora a qualidade de crescimento dessas célu-
las. Ao nosso conhecimento, este é o primeiro estudo culti-
vando células somaticas de catetos.

TERMOS DE INDEXACAO: Células sométicas, tecido auricular, ca-
tetos, Pecari tajacu, meio de cultivo, animais silvestres, conserva-
¢do, tecido somatico, fonte proteica, fator mitético.

INTRODUCTION

The conservation of animal genetic resources is an interes-
ting strategy for the preservation of biodiversity (Machado
et al. 2016) and a sustainable development through the es-
tablishment of captivities (Piovezan et al. 2012). In this con-
text, study of the collared peccary (Pecari tajacu Linnaeus,
1758), wild animals of ecological, commercial and scientific
importance is included. These animals participate in the
food chain of mammals; have meat of considered appraisal
and international interest leather (Bodmer et al. 1990). Fur-
thermore, they can be used as an experimental model for
other wild animals, phylogenetically close (Altrichter et al.
2015, Keuroghlian et al. 2013, Keuroghlian et al. 2014).

Nevertheless, the population of collared peccary is cri-
tically decreasing in some natural biomes, as the Caatinga
and Atlantic Forest (Desbiez et al. 2012). Therefore, the
development of reproductive strategies is necessary for
their preservation and optimization of the population. In
general, these strategies involve the cryopreservation of
gametes and embryos (Andrabi & Mawxell 2007, Le6n-
-Quinto et al. 2009). In collared peccary, studies related to
the cryopreservation of semen (Castelo et al. 2010, Souza
etal. 2016) and ovarian tissue (Lima et al. 2012) have alre-
ady been developed. However, to have a complete genetic
representative of the population biodiversity, it is necessa-
ry to also consider banks of somatic cells and tissues (Ce-
tinkaya & Arat 2011, Li et al. 2009, Liu et al. 2014, Machado
etal. 2016).

The somatic cell bank has different applications, ran-
ging from the preservation of the genetic material of the
species, avoiding the total loss of biodiversity in individu-
als who died prior to the reproductive stage, use in somatic
cell nuclear transfer, study of the species by the performan-
ce of the in vitro culture of cells and basic research (Folch
etal. 2009, Le6n-Quinto et al. 2011, Caputcu et al. 2013, Pe-
reira etal. 2013, Le6n-Quinto et al. 2014). Regardless of the
purpose, the obtaining of a banking of somatic cells begins
with the skin biopsy and in vitro culture of recovered cells.

The banking of cells is closely linked to cellular cultu-
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re conditions. In wild animals, the number of explants can
be reduced because of the number of individuals per spe-
cies; special attention is required for the composition of
the culture medium (Ledn-Quinto et al. 2011). Two factors
are important as the protein source and growth factor that
favor the rapid cell growth (Gibbs et al. 2000, Li & Lu 2005,
Goissis et al. 2007). In different somatic cell lines, medium
supplementation with 10% of fetal bovine serum has been
the most widely used protocol (Cetinkaya & Arat 2011,
Pereira et al. 2013); however, in order to improve the so-
matic cell growth, higher concentrations have been tested
and set (Ledn-Quinto et al. 2011). Moreover, to determine
a possible further improvement to the cell culture and pro-
liferation, the epidermal growth factor has also been used,
which becomes possible after the establishment of its ideal
concentration (Li & Lu 2005).

Thus, this study aimed to analyze the composition of
the culture means of somatic cell derived from ear tissue
of collared peccaries, evaluating different concentrations
of fetal bovine serum and epidermal growth factor. To our
knowledge, this is the first in vitro study culturing soma-
tic cells of collared peccaries. The work could therefore be
useful for the rest of peccaries, resulting as a starting point
to initiate the implementation of nuclear transfer in this
species.

MATERIALS AND METHODS

Ethics and animals. The use and care of animal were appro-
ved by the Animal Ethics Committee of the Federal Rural Univer-
sity of Semiarid (CEUA/UFERSA, n0.23091.001072/2015-92), in
compliance with the Chico Mendes Institute for Biodiversity Con-
servation (ICMBio, n0.48633-1). Eighteen animals, seven males
and 11 females were used, obtained at the Centre for Wild Ani-
mals Multiplication (Fig.1) of Federal Rural University of Semiarid
(CEMAS, UFERSA, n0.1478912). The animals were selected accor-
ding to their health and body parameters and within the same age
group (3-6 months).

Chemicals, reagents, and media. All reagents used in vitro
culture were from Sigma-Aldrich (St Louis, MO, USA) and the
medium and solutions were obtained from Gibco-BRL (Carlsbad,
CA, USA). When necessary, the pH was adjusted to 7.2-7.4 for all
media and solutions. Media were filtered through 0.22pm system
(Corning, NY, USA) prior to use.

Skin biopsy and experimental design. Ear tissues from
collared peccaries were obtained from the CEMAS/UFERSA and
transported to the laboratory in phosphate buffer saline (PBS) su-
pplemented with antibiotic solution (10,000 U/mL penicillin G,
10,000mg/mL streptomycin) at 37°C for 30 min. In collared pec-
cary management systems, their identification has been recorded
by ear sections and these fragments were used for the experi-
ments. Then, small tissue fragments (9.0mm3; 3x3x1mm?) were
washed in 70% ethanol and Dulbecco’s modified Eagle’s medium
(DMEM) added with sodium bicarbonate, penicillin G, streptomy-
cin, and amphotericin B.

After that, all small pieces were distributed into two experi-
ments. In the first experiment, we evaluated the optimal concen-
tration of protein source using fetal bovine serum (FBS) for the
primary culture and sequential subcultures. Culture medium was
supplemented with 10% or 20% FBS (FBS10 or FBS20). In the se-
cond experiment, we evaluated the influence of epidermal growth
factor (EGF) at the in vitro culture medium until the third pas-
sage using two concentrations, 5ng/mL and 10ng/mL (EGF5 and
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EGF10). In the second experiment, comparisons were performed
among EGF5, EGF10, and the best group of the first experiment
(EGFO0). For both experiments, qualitative and quantitative para-
meters were evaluated: morphological characteristics and quali-
ty of the cell culture during the primary culture and subcultures,
proliferating activity for the preparation of the cell growth curve
and determination of population doubling time (PDT), viability
by Trypan blue, and functional/metabolic activity measured by
3-[4,5-dimethyl-thiazol-2-yl]-2,5-diphenyltetrazolium bromide
(MTT) assay.

Primary culture and subcultures preparations. Tissue
fragments were cultured in DMEM added with sodium bicarbo-
nate, penicillin G, streptomycin, amphotericin B, and FBS and/or
EGF at 38.5°C, 5% CO, in air, and 95% relative humidity. The cul-
ture medium was changed daily. The cells were harvested when
they reached 70% subconfluence and were subcultured into pe-
tri dishes (Pereira et al. 2013) for 40 days of culture. The 70%
subconfluence was defined when 70% of the petri dishes showed
somatic cells.

Assessment of culture quality. The daily assessment of the
cell culture from the onset until the subconfluence stage was per-
formed under inverted microscope (Nikon TS100, Tokyo, Japan)
and the following parameters were evaluated: morphology, num-
ber of attached explants, number of explants with subconfluence,
day of all attached explants, number of explants with grown to
suconfluence, day of subconfluence explants, subconfluence to-
tal time, cell concentration in first passage, and adhesion ability
of fragments in comparison with fragments cultured in medium
using albumin bovine serum (BSA) as control group. BSA was ad-
ded to the culture medium without FBS at the concentrations of
0.5% or 1% and the number of adhered explants was measured
ondays 3, 6,9,12, 15, 18, and 20.

Proliferative activity. Proliferative activity was quantified ac-
cording to the determination of population doubling time (PDT),
which was calculated as follows: skin cells on the third passage
were seeded in four-well plates at cell density of 1.0x10* cells/
well for the determination of the PDT. Cells were trypsinized from
two wells and counted at 24h intervals for up to 168h of culture.
The mean cell counts were recorded every time and so cell growth
curve was prepared (Costa et al. 2005). Finally, the PDT was calcu-
lated using the following formula (Rorth 2006):

PDT =T In2/In (Xe/Xb),

PDT is the time of the culture (in hours), T is the incubation time,
Xb is the number of cells at the beginning of the time incu-
bation, Xe is the number of cells at the end of the incubation
time, and In is Napierian logarithm.

Cell viability. The viability analysis was performed by cells
stained with Trypan blue assay. For each animal, the viability test
was performed in duplicate. Briefly, the cells were centrifuged and
suspended in 1.0 mL of the medium; an aliquot of cells was stained
with 0.4% Trypan blue (in PBS) in the ratio 1:40 and counted in a
Neubauer chamber (Strober 2001). Viability was measured at the
end of primary culture in all experiments. Additionally, in second
experiment, cells were frozen (Urio et al. 2011, Ledn-Quinto et al.
2014) and the viability was evaluated before and after freezing.
Briefly, cells were frozen in a solution containing 10% of DMSO
and 0.2 M sucrose in culture medium, stored in cryovials, and co-
oled at -1°C/min down to -80°C using Mr. Frosty® (Thermo Fisher
Scientific, Waltham, USA). After, the cryovials were transferred to
liquid N, tanks. After two weeks, frozen cryovials were thawed
by immersion in a water bath at 37°C for 3-4 min. Subsequently,
cellular content was subjected to two washes to remove the cryo-
protectants; the first was performed using culture medium con-
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taining 0.2 M sucrose at 4°C for 15 min. After centrifugation, the
second wash was conducted using only culture medium, maintai-
ned at 25°C for 15 min. The cell pellet was suspended in 1.0 mL of
culture medium and the viability evaluated.

MTT assay. To evaluate the functionality and integrity of the
membrane and cell metabolism, MTT assay was performed accor-
ding to Mosmann (1983) with adaptations. Then, a concentration
of 5.0x10* cells/mL was grown in a humid atmosphere of 5% CO,
at 38.5°C in 35x15mm petri dishes. After 5-7 days, 1.5mL of the
MTT solution (5mg/mL in DMEM) was added and the petri dishes
incubated for a period of 3h at the same conditions. The MTT so-
lution was then removed and 1.0mL of DMSO was added for 5 min
under light stirring to solubilize the MTT. After the total dissolu-
tion of formazan crystals, samples were read in spectrophotome-
ter (Shimadzu® UV-mini-1240, Kyoto, Japan), using an absorbance
wavelength of 595 nm.

Data analyses. Results were expressed as mean + SEM. Ten
and eight animals for the first and second experiment were used,
respectively. The PDT assay and viability were performed in du-
plicate for each animal of each treatment. Moreover, before the
analysis of the cell viability, data were transformed to Arcsin. All
data were analyzed by ANOVA and post hoc analysis test (paired
and unpaired t-test) using the StatView 5.0 (SAS Institute, Inc.
Cary, NY, USA), considering a significance value of P< 0.05.

RESULTS

Establishment of FBS concentration in culture medium
of skin cells

Table 1 summarizes the results obtained for the culture
quality and PDT assay between FBS10 and FBS20. Thus, the
efficiency of total number of attached explants on the cultu-
re was 100% in all the cases. No differences were observed
in attachment or subconfluence rates between experimen-
tal groups (P>0.05). Additionally, epithelial-like and fibro-
blast-like cells migrated from tissues fragments 7.0 (7.2-
7.4) days after explanting. As time passed, cells continued
to proliferate and were subcultured when they reached
70% confluences on the 11* (11.7-11.8) day. No difference
was observed in the cell concentration after first passage
(FBS10:4.4+0.2x10%cel/mL vs. FBS20: 5.1+0.3x10*cel/mL,
P>0.05). After two to three passages, the cells showed mor-
phologically consistent as fibroblast with fusiform aspect
and central oval nucleus. They were viable and grew well
after some passages.

Nevertheless, the differences, detected between FBS10
and FBS20 samples, were observed for the PDT assay (Ta-
ble 1), while in the same time, cells cultured in the presence
of 20% of FBS showed a greater potential for further divi-
sion as compared to those cultured with 10% of FBS. Thus,
it was observed that the proliferative activity was higher
after the addition of 20% of FBS to the medium and a signi-
ficant difference (P=0.03) was demonstrated when compa-
red to the FBS10 treatment (Table 1).

For the evaluation of the ability of cellular adhesion
of FBS, skin samples were cultured in the presence of FBS
(10% or 20%) and BSA (0.5% or 1.0%) as negative control.
Thus, in all in vitro culture days, both FBS concentrations
showed higher values of attached explants with cell growth
around it from of D6 when compared those cells cultured
in BSA (Table 2). On the ninth day of culture, all cells grown
in the presence of FBS fragments remained attached, while
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those grown in the presence of BSA reduced their cell adhe-
sion, obtaining the complete inhibition of adhesion on the
18™ and the 20™ days for the BSA concentrations of 0.5%
and 1%, respectively.

After the third passage, the cells were submitted to the
growth profile analysis by duplication rate of the popula-
tion (PDT) assay. The growth curve of both treatments was
established with FBS addition in the medium; they had
the typical form of an S (Fig.2 A). It was observed that the
latency phase (lag phase) length was lagging about 48 h.
Then, the cells rapidly proliferated entering exponential
growth (the log phase). The transition was achieved from
log phase to stationary phase between 4-5 and 5-6 days of
culture for FBS20 and FBS10, respectively. After this period,
the population began to degenerate and enter the decline
or death phase after the 6™ culture day for both treatments.

The Trypan blue viability assay and the functional/me-
tabolic viability by MTT assay were employed for cultured
cells (Fig.3A,B). A higher percentage of cell viability was
observed in the treatment using 20% of FBS after primary
culture cells when compared the cells cultured with 10%
of FBS (Fig.3A, P=0.03). The treatments showed 85.6% and
98.2% of cell viability for the FBS10 and FBS20 groups res-
pectively.

In relation to the evaluation of metabolic/functional
viability by MTT assay (Fig.3B), the results were expres-
sed in absorbance (abs) and comparisons between groups
were performed. After 5 and 7 days of culture, a greater
metabolic activity was observed, 0.57 and 0.82 for cultures

with 10% of FBS addition and 0.55 and 0.99 for cultures
with 20% of FBS addition, for the respective days. In this
analysis, a significant difference between the treatments
was found; however, the results within treatments showed
no difference (P>0.05).

Influence of EGF during in vitro culture of skin cells

For treatments with the addition of 0.5, and 10ng/
mL EGF, 31 initial explants were used per concentration.
All grown explants obtained 100% (31) of attached sam-
ples on days 4.9, 7.0, and 3.5 of culture (P>0.05) for 0.5,
and 10ng/mL EGF respectively. Analysis of subconfluence
around the explants for all treatment showed 100% (31)
attached explants at the end of the primary culture. There-
fore, no differences in attachment, subconfluence rates and
PDT assay were observed among experimental groups (Ta-
ble 3). Additionally, all primary cultures showed 70% sub-
confluence after 12.6 culture days. Regarding morphology,
all cells showed the same aspect as shown in Experiment 1,
without influence of EGF (Fig.4A-F).

After establishing the growth curve for the different su-
pplementations in culture (EGE, EGF5, or EGF10), all cells
showed typical behavior in the form of S (Fig. 2 B). All cells
showed the lag phase and the exponential growth (the log
phase) presented a duration time of about 48 h and all tre-
atments showed no significant difference between them
(P > 0.05). The transition from log to stationary phase was
achieved between 5-6, 6-7, and 6-7 days of culture for
EGFO, EGF5, and EGF10, respectively. After this period, the

Table 1. Effect of fetal bovine serum (FBS) concentration on the ability of ear skin samples from collared
peccaries in vitro cultured by 40 days

FBS No of explants No of attached explants PDT + SEM (h)
Initial  Attached Day all attached Grown to Day all cell grow Subconfluence total
(%) explants + SEM subconfluence (%)  explants + SEM time (days) + SEM
FBS10 39 39 (100) 35+03 39 (100) 7.4+0.4 11.8+0.6 155.4 +29.9°
FBS20 35 35(100) 3.0+£0.5 35(100) 7.2 0.5 11.7£0.7 77.2 £2.1°

ab [n same column differ (P<0.05).

Table 2. Effect of fetal bovine serum (FBS) concentration on the adhesion of ear skin cells from collared
peccaries in vitro cultured

Protein [1in % Samples
source Initial Attached Attached Attached Attached Attached Attached Attached
D3 (%) D6 (%) D9 (%) D12 (%) D15 (%) D18 (%) D20 (%)
FBS 10 39 18 (46.1)* 37(94.9)* 39(100.0)* 39(100.0)* 39 (100.0)* 39(100.0)* 39 (100.0)
20 35 25(71.4)* 34(97.1)* 35(100.0)* 35(100.0)* 35(100.0)° 35 (100.0)* 35 (100.0)*
BSA 0.5 35 12 (34.3)>™ 17 (48.6)* 15(42.9)> 10(28.6)" 7 (20.0)° 0 (0.0)° 0 (0.0)®
1.0 40 10 (25.0)> 15 (37.5)° 8(20.0)> 11 (27.5)" 3(7.5)° 3(7.5)° 0 (0.0)°

ab¢[n same column differ (P<0.05). Attached samples = number of explants with detachment or cell growth around them in their day.

Table 3. Effect of epidermal growth factor (EGF) concentration on the ability of ear skin samples from
collared peccaries in vitro cultured by 40 days

EGF No of explants No of attached explants PDT + SEM (h)
(ng/mL) Initial Attached (%) Day all attached Grown to Day all cell grow  Subconfluence total

explants + SEM subconfluence (%) explants + SEM  time (days) + SEM
EGFO 31 31(100) 49+0.9 31 (100) 7.2+0.7 12.6 0.2 69.6 £5.5
EGF5 31 31 (100) 7.0+1.8 31 (100) 8.2+0.8 12.6 £0.2 64.8+4.0
EGF10 31 31 (100) 35+09 31 (100) 7.9 0.6 12.6 0.2 65.8+5.8

No difference in same column (P>0.05).
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population began to degenerate and enter the decline or
death phase after the 6™ day of culture for all concentra-
tions.

After the cell trypsinization, no difference was obser-
ved among the all groups for viability by Trypan blue assay
(EGFO0: 84.3% vs. EGF5: 88.8% vs. EGF10: 87.1%; Fig.3C).
After 5 and 7 days of culture (Fig.3D), no difference was
also observed for metabolic activity among groups for D5
(EGFO: 1.26 vs. EGF5: 1.13 vs. EGF10: 1.14) and D7 (EGFO:
1.06 vs. EGF5: 1.38 vs. EGF10: 1.16). Additionally, a viabi-
lity by Trypan blue and concentration were evaluated in
cells after even passage, before and after cryopreservation
(Table 4). No significant difference was observed among
treatments, confirming that the EGF had no effect on cell
viability at each passage and after cryopreservation.

DISCUSSION

The addition of serum to the culture media has an impor-
tant significance on cell growth, supporting the cells as a
protein and growth factors source, as well as providing cell
adhesion and expansion through factors, as collagen and
fibronectin (Hosokawa et al. 1997). The addition of 10%
of serum has been the most widely used for fibroblasts
culture establishment in different species (Han et al. 2003,

Fig.. Cllred pccary presred in the Centre for Wild Ani-
mals Multiplication of Federal Rural University of Semiarid
(No.1478912).
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Caamafio et al. 2008, Liu et al. 2010, Bai et al. 2012). Ne-
vertheless, in order to enhance cells culture of skin cells
deriving from collared peccary, in this study the addition
of 20% of FBS was also used to the culture medium, sin-
ce for some species, this percentage may vary for the same
cell type (Led6n-Quinto et al. 2011). Moreover, in swine,
domestic species phylogenetically nearest to the collared
peccary, the serum concentration also varied between 10%
and 20% (Silvestre et al. 2002, Silvestre et al. 2003, Shi et
al. 2015). Additionally, a serum concentration greater than
10% may be useful in situations where the number of frag-
ments is reduced. On endangered wild species, the number
of fragments and their size are important factors that can
be solved with culture media with high ability for cell gro-
wth (Ledn-Quinto et al. 2011)

For both FBS concentrations tested in the culture, we
have obtained a maximum number of attached explants
and maximum subconfluence around them, possibly due
to the favorable conditions in the culture medium. In swi-
ne skin cells, explants cultured in 20% of SFB also showed
100% of attached samples after 7-14 days of culture; ho-
wever, only 88% attached samples were observed with the
growth to subconfluence evaluated up to 28 days of cultu-
re (Silvestre et al. 2002). Moreover, we observed that the
addition of 20% of serum caused greater cell proliferation
in the early days of culture, since a significant increase was
observed in the number of cells after primary culture. In
FBS composition, these are commonly found: transporta-
tion, adhesion proteins and enzymes, hormones, growth
factors, cytokines, fatty acids, lipids, vitamins, carbohydra-
tes, and nitrogen nonprotein source (Brunner et al. 2010)
and a larger amount of these substances favor greater cell
proliferative activity.

To evaluate the extent to which FBS influences the cell
adhesion, the number of explants that presented the deta-
chment or the cell growth around it was quantified for each
day and compared to the BSA, a negative control commonly
used in embryo culture systems and gametes in two diffe-
rent concentrations. The BSA is added to the medium as a
protein source, since it is widely used in the oocytes and
embryos culture and maintenance (Evecen et al. 2004) and
is also present in the composition of some synthetic me-
dia for the culture of adherent somatic cells (Kan & Yama-
ne 1982) and cells grown in suspension (Magalhaes et al.
2012). Nevertheless, it inhibits cell adhesion, requiring the

——EGF0
—=—EGF5
—+—EGF10

Cell count (10%)

0 24 48 2 96 120 144 168
Time (h)

Fig.2. The growth curve of skin cells derived from somatic tissue of collared peccary and cultured in medium supplemented with (A) FBS

and (B) EGE. * Differ for same time in different groups (P<0.05).
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addition of adhesion factors, as fibronectin (Kan & Yamane
1982).

It was observed that the explants continued adhered du-
ring the first 6 days of culture, suggesting that the washin-
gs carried out in medium containing FBS prior to fixation
could be related to this behavior. Furthermore, these ob-
servations may also be linked to the growth and adhesion
factors that are still present in the explant. However, after
6 days of culture, the percentage of explants with detach-
ment around the explant decreased until it reached 0%,
confirming the inhibition of adhesion when using only BSA.

Regarding the assessments carried out for the subcul-
tures, it was possible to confirm the high performance of
culture with the addition of 20% of FBS to the medium
when compared to treatment with 10% of FBS. Since after
the third passage of cells were subjected to analysis of their
growth profile or PDT assay and the values for treatment
with addition of 20% of FBS were significantly greater. It
was observed for both curves that the lag phase duration
was about 48 h. This characteristic is similar to the culture
of the same cell type in other species using DMEM culture
medium with 10% of FBS (Na etal. 2010, Bai etal. 2012). In
this lag phase, the duration was lower than the one found
by Li et al. (2009) in bovine cultured fibroblasts. Both tre-
atments showed satisfactory latency periods, since this pe-
riod is required for cell recovery after mechanical damage
and exposure to trypsin.
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For the cell viability in different cultures, other study
aimed at establishing fibroblasts derived from ear tissue
in cattle (Li et al. 2009) using as culture medium, DMEM,
plus 10% of FBS and achieved a well higher viability rate,
97.6%. Equivalent results were found in Wuzhishan minia-
ture pig, 97.8% in the same growing conditions (Liu et al.
2014). This suggests a greater reliance for FBS in the cul-
ture medium in the case of cells derived from ear tissue of
peccaries in relation to their cell viability maintenance be-
cause equivalent results were achieved in our study only
with the addition of 20% of FBS to the culture medium. Mo-
reover, the behavior exhibited by the collared peccary skin
cells approached the behavior of Lynx pardinus fibroblasts
(Led6n-Quinto et al. 2011). In this study, the optimal culture
tested when related to FBS concentration of 15% and did
not differ from the result achieved with the addition of 20%
of FBS to the medium containing the same cells.

In relation to the functional/metabolic viability MTT as-
say, the results were consistent with the data provided by
the Trypan blue viability assay and the growth curve and
these results allow relating metabolic activity with cell con-
centration. Since after 7 days of culture for both treatments
metabolic/functional viability no significant difference was
observed compared to day 5 of culture, indicating persis-
tence of metabolic activity and integrity of the cells after 7
days of culture. These characteristics were also observed
by Cetinkaya & Arat (2011) using fibroblasts derived from
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Fig.3. Assessment of viability by Trypan blue and metabolic functional by MTT assay. (A) Cell viability after the primary culture of treat-
ments using FBS; (B) metabolic activity assessed by MTT assay after the third passage of treatments using FBS; (C) cell viability
after the primary culture of treatments using EGF; (D) metabolic activity assessed by MTT assay after the third passage using EGF;

a,b = differ (P<0.05).
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Fig.4. In vitro culture of ear tissue collared peccaries demonstrating the morphology, adhesion, and proliferation of cells. Primary cul-
ture: (A) early detachment and cell growth without addition of EGF; (B) early detachment and cell growth with addition of 5ng/mL
of EGF; (C) early detachment and cell growth with addition of 10ng/mL of EGE. Subculture: (D) culture secondary and subconfluence
without addition of EGF; (E) culture secondary and subconfluence with addition of 5ng/mL of EGF; (F) culture secondary and sub-
confluence with addition of 10ng/mL of EGF. Scale bar: A-F 500pum.

Table 4. Viability by Trypan blue assay after each passage and before and after cryopreservation in skin cells from derived
somatic tissue of collared peccary and culture in the EGF presence

EGF Before of the cell cryopreservation (Mean + SEM) After the cell cryopreservation
First passage Second passage Third passage (Mean + SEM)
Viability Concentration Viability —Concentration Viability =~ Concentration Viability before Viability Relative
(%) (10*cel/mL) (%) (10*cel/mL) (%) (10%*cel/mL) cryopreservation (%) (%) viability (%)
EGFO0 84.3+3.3 7.8+1.5 87.9+1.5 323425 89.4+1.4 20.0+1.4 84.5+2.5 61.2+2.4 72.4+2.1
EGF5 88.8+2.8 6.3+1.0 84.1+1.7 28.1+5.4 88.7+2.0 17.742.5 86.9+0.8 61.0+3.0 70.3+3.6
EGF10  87.0%3.1 8.8+0.8 85.7+2.3 36.5+5.1 90.7+1.2 23.4+3.3 88.1+1.9 55.2#3.1 62.9+4.2

No difference in same column (P>0.05).

bovine ear cartilage grown in DMEM with 20% of FBS. Stu-
dies of the property of skin cells have differences in their
behavior, as the growth curve in the days of culture under
similar culture conditions. In cases of cooled tissue curve,
cells reached the stationary phase on day 7 of culture as ob-
served by Singh et al. (2011) and Singh & Xiaoling (2014).
Nevertheless, Mahesh et al. (2012) observed the same cul-
ture conditions at the beginning of the stationary phase on
day 4 of the curve. Furthermore, it was observed that the
cells were already in the decline phase in the curve in day
7 (Liu et al. 2011). Therefore, the evaluation of the MTT in
days 5 and 7 of culture was proposed to determine the ma-
ximum proliferative and metabolic activity of the collared
peccary skin cells in our conditions.

With the aim to try an additional positive effect on the
already high performance obtained for the cell culture in
the presence of 20% of FBS, we add the EGF mitogenic
agent at 5 or 10 ng/mL. However, the fact this supple-
mentation did not present any difference in relation to the
parameters evaluated for the initial culture, compared to
EGFO0, we evaluated the subcultures in more detail. For this
reason, the viability by Trypan blue assay in cell freezing
and determining the cell concentration was performed
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for every subculture. Still it did not demonstrate any diffe-
rence compared to the addition of EGF to 5 or 10ng/mL.
In addition, cryopreservation as a method of analysis can
be applied, comparing the possible damage caused by this
process (Cetinkaya & Arat 2011). This behavior is related
to the fact that epithelial tissue consists overall of about
80% keratinocytes. Since these cells have good response
to EGF due to the large number of receptors epidermal
growth factor receptor (EGFr). EGFr is directly related to
various functions in this cell type, it is important for au-
tocrine growth in tissue renewal, to promote cell survival,
and cell migration regulation (Hudson & McCawley 1998).
Accordingly, the study on the epithelium of the ear tissue
of collared peccary is necessary to determine more specific
mitotic agents. For the explant culture of the ear tissue of L.
pardinus studied by Le6n-Quinto et al. (2011), the EGF had
a beneficial effect.

Therefore, we believe that during the course of subcul-
turing, the number of epithelial cells has decreased, being
composed predominantly of fibroblasts and this greater
amount of fibroblast cells may have caused the noninterfe-
rence of EGF added to the culture medium. It is explained
by the fact that the cells are mixed during the primary cul-
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ture, which can grow in both group and dispersed (Guan et
al. 2005). However, fibroblasts give off more rapidly from
the petri dishes after addition of trypsin, may be removed
while the epithelial cells are still adhered, brought about in
obtaining a uniform culture (Liu etal. 2008, Wu et al. 2008).
Also, probably, the treatment containing only 20% of FBS
provided a similar response when compared to treatments
with EGF because the presence of 20% of FBS has a satis-
factory amount of this factor in the serum composition.

Moreover, comparing the values in Experiments 1 and
2 regarding the addition of only 20% of FBS to the cultu-
re medium, we observed a good reproducibility of in vitro
culture because the values were very close for all analyzes.
Additionally, the variation of animals from 3 to 6 months of
age and gender did not affect the reproducibility of the data
on analysis conditions and tested.

In conclusion, 20% of FBS is suitable for the recovery of
somatic cells and shown to be effective for the growth and
proliferation of skin cells for 40 days and until the fourth
passage. However, EGF does not improve the quality of the-
se growing cells, having no influence on the proliferative
activity of the cells in the tested concentrations. To our kno-
wledge, this is the first in vitro study culturing somatic cells
of collared peccaries and it could be useful for the rest of
peccaries, aiming the implementation of nuclear transfer.
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