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Combination of ethylene glycol with sucrose increases
survival rate after vitrification of somatic tissue of
collared peccaries (Pecari tajacu Linnaeus, 1758)*
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ABSTRACT.- Borges A.A., Queiroz Neta L.B., Santos M.V.0,, Oliveira M.F, Silva A.R. & Pereira
AF. 2018. Combination of ethylene glycol with sucrose increases survival rate after
vitrification of somatic tissue of collared peccary (Pecari tajacu Linnaeus, 1758).
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The cryopreservation of somatic tissue in collared peccaries promotes an alternative
source of genetic material of this specie. The solid-surface vitrification (SSV) is a great option
for tissue conservation; nevertheless, the optimization of SSV requirements is necessary,
especially when referred to cryoprotectants that will compose the vitrification solution.
Therefore, the aim was to evaluate the effect of the presence of 0.25 M sucrose in addition to
different combinations (only or association) and concentrations (1.5 M or 3.0 M) of ethylene
glycol (EG) and/or dimethyl sulfoxide (DMSO) in the somatic tissue vitrification of collared
peccaries. Subsequently, we tested six combinations of cryoprotectants with or without
sucrose in Dulbecco modified Eagle medium (DMEM) plus 10% fetal bovine serum (FBS).
Thus, 3.0 M EG with sucrose was able to maintain normal tissue characteristics compared
with non-vitrified (control), especially for the volumetric ratio of epidermis (61.2 vs. 58.7%)
and dermis (34.5 vs. 36.6%), number of fibroblast (90.3 vs. 127.0), argyrophilic nucleolar
organizer region (AgNOR) ratio (0.09 vs. 0.17%) and nucleus area (15.4 vs. 14.5 um?)
respectively. In conclusion, 3.0 M EG with 0.25 M sucrose and 10% FBS resulted in a better
cryoprotectant composition in the SSV for somatic tissue of collared peccaries.

INDEX TERMS: Survival rate, vitrification, somatic tissue, collared peccary, Pecari tajacu, cryobanking,

permeable cryoprotectant, non-permeable cryoprotectant, physiology.

RESUMO.- [Combinacao de etilenoglicol com sacarose
aumenta a taxa de sobrevivéncia apés a vitrificacao de
tecido somatico de catetos (Pecari tajacu Linnaeus, 1758).]
A criopreservacdo de tecido somatico em catetos promove
uma fonte alternativa de material genético nesta espécie.
A vitrificacdo em superficie s6lida (VSS) é uma 6tima opgao
para a conservacido do tecido; contudo, a otimizag¢io dos
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requerimentos da VSS é necessaria, especialmente quanto
aos crioprotetores que irdo compor a solugdo de vitrificacao.
Portanto, o objetivo foi avaliar o efeito da presenga de 0,25 M de
sacarose em adicdo com diferentes combinagdes (individual ou
associag¢do) e concentragoes (1,5 M ou 3,0 M) de etilenoglicol
(EG) e/ou dimetilsulféxido (DMSO) na vitrificacdo de tecido
somatico de catetos. Subsequentemente, nés testamos seis
combinacgdes de crioprotetores com ou sem sacarose em
meio de Eagle modificado por Dulbecco (DMEM) acrescido
de 10% de soro fetal bovino (SFB). Assim, 3,0 M de EG com
sacarose foi capaz de manter as caracteristicas normais
do tecido comparado com o nao vitrificado (controle),
especialmente para a propor¢io volumétrica da epiderme
(61,2 vs. 58,7%) e derme (34,5 vs. 36,6%), numero de
fibroblastos (90,3 vs. 127,0), razdo da regido argirofila
organizadora de nucléolo (AgNOR) (0,09 vs. 0,17%) e area
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do ntcleo (15,4 vs. 14,5 pm?), respectivamente. Em conclusio,
3,0 M de EG com 0,25 M de sacarose e 10% de SFB resultaram
na melhor composicdo de crioprotetores na VSS para tecido
somatico de catetos.

TERMOS DE INDEXA(,‘AO: Sobrevivéncia, vitrificagdo, tecido somatico,
catetos, Pecari tajacu, criobanco, crioprotetor permeavel, crioprotetor
ndo permeavel, fisiologia.

INTRODUCTION

The conservation of somatic tissue of collared peccaries is
an alternative tool in the biodiversity maintenance and can
be applied in the reproductive biotechnologies, both for the
preservation and the breeding management (Machado et al.
2016). The sampling of animals for the cryopreservation is a
procedure that can be used for the transportation and storage
after collection of the genetic material, maintaining high
quality of the tissues and being applied for different purposes
(Wong et al. 2012), as the formation of biological resource
banks (Leon-Quinto et al. 2014) and use in somatic cell nuclear
transfer (Folch et al. 2009).

In particular, the collared peccary can be used as an
experimental model due to phylogenetic proximity to white-lipped
peccary (Tayassu peccary Link, 1795) that according to
International Union for Conservation of Nature (2016) was
listed as vulnerable, having few specimens of this population.
Thus, the obtaining of samples of collared peccary, classified
as a species least concern and greater accessibility, could be
proposed. Additionally, in some situations, the somatic tissue
is the only sample of genetic material which possible to collect,
to cryopreserve, and notably skin fragments are easy to access
(Singh & Ma 2014).

In general, the cryopreservation is a strategy for genetic
conservation of animals, domestic or wild (Benkeddache et al.
2012) and vitrification procedures are superior to conventional
cryopreservation by freezing (Brockbank et al. 2010). In the
vitrification, the solution is rapidly cooled and transformed into
a glassy, vitrified state, not by ice crystallization, but because
of extreme elevation in viscosity during cooling (Amorim etal.
2011). The choice of the vitrification is due to the shorter time
consumed to perform the technique; it is more economical
and easy to be performed in any laboratory (Ting etal. 2013).
For optimum conditions, a small volume and high concentration
of the vitrification solution that is in contact with the tissue
cryopreserved is required. Thus, the solid-surface vitrification
(SSV) provides the use of a small amount of a cryoprotectant
consisting of direct exposure of the tissue to a pre-cooled
solid surface (Carvalho et al. 2011). In previous study, we
demonstrated that the SSV was more able to preserve somatic
tissue of collared peccary than conventional vitrification using
cryovials (Borges et al. 2017b).

Although cell cryopreservation methodologies are applied
to tissues, an adaptation of protocols is necessary in order to
adjust the requirements of the tissue (Zieger etal. 1996) due to
the complexity of many cell types causing water permeability
variation in different tissue types (Gandolfi et al. 2006). In collared
peccaries, we observed that the peripheral ear integumentary
system possessed some important variations compared to
other mammals (Borges et al. 2017a) and, therefore, there
is the need for development of species-specific protocols of
cryopreservation (Agca etal. 2005). The vitrification protocols
may improve by varying the composition and concentration of

cryoprotectants, which will prevent the rate of formation of ice
crystals. Thus, it is necessary to study the effects of different
cryoprotectants in somatic tissue of collared peccaries, since
the vitrification protocol for somatic tissue of this species is
not well established.

Several requirements are specific to different components in
the cryopreservation medium; being among these specifications
the action mechanism of cryoprotectants that may be intracellular
(permeable) or extracellular (non-permeable) (Da-Croce et al.
2013). The permeable cryoprotectants as ethylene glycol (EG)
and dimethyl sulfoxide (DMSO) are small molecules that enter
the cell and bind with water molecules, limiting the amount of
intracellular and extracellular water which protect intracellular
organelles (Prentice & Anzar 2011). Moreover, the permeable
cryoprotectants are used in combination with non-permeable
cryoprotectants and they are divided in groups: disaccharides
(sucrose) and proteins (fetal serum bovine, FBS). These
non-permeable cryoprotectants cause cellular dehydration
because they do not penetrate the membranes and collaborate
for increased osmolality (Sieme et al. 2016). Based on this
information, this study aimed to evaluate the effect of the
presence of the non-permeable cryoprotectant (sucrose)
with different combinations and concentrations of permeable
cryoprotectants (EG and/or DMSO) on the somatic tissue
vitrification of collared peccaries.

MATERIALS AND METHODS

The reagents, media, and solutions were obtained from
Sigma-Aldrich (St. Louis, MO, USA), Gibco-BRL (Carlsbad, CA,
USA), and Labimpex (Sdo Paulo, SP, Brazil).

Animal ethics and care. The study protocol was approved
by the Animal Ethics Committee (CEUA/UFERSA; no.
23091.001072/2015-92) and the Chico Mendes Institute for
Biodiversity Conservation (ICMBio; no. 48633-2). Eight animals
(3-6 months) obtained from the Centre for Wild Animals
Multiplication (CEMAS/UFERSA, no. 1478912) were used.

Skin biopsy and experimental design. Initially, in the
management of systems of the collared peccaries, their
identification is recorded by ear sections and these fragments
(1-2cm?) were recovered for the experiment. Then, skin tissues
were transported to the laboratory in Dulbecco modified Eagle
medium (DMEM) with 2.2g/L sodium bicarbonate and 2%
antibiotic-antimycotic solution at 37°C for 30 min, according to
Santosetal. (2016). At the laboratory, the tissue fragments were
washed in 70% ethanol and DMEM. Subsequently, 28 fragments
derived from each animal were distributed equally into seven
groups among non-vitrified (control) and vitrification solutions,
which resulted in four fragments per group of each animal that
were divided equally for histological analysis.

The skin tissues were cryopreserved using vitrification
solution proposed by Santos etal. (2007), Borges etal. (2009)
and Lunardi et al. (2012) with some modifications. Thus,
DMEM composed of 2.2g/L sodium bicarbonate and 10% FBS
(DMEM*) was supplemented with sucrose, EG, and/or DMSO
to produce the following six vitrification solutions (VS): EG
(DMEM*+3.0 M EG +10% FBS), EG-SUC (DMEM* +3.0 MEG +0.25 M
sucrose +10% FBS), DMSO (DMEM* +3.0 M DMSO +10% FBS),
DMSO-SUC (DMEM* +3.0 M DMSO +0.25 M sucrose +10%
FBS), EG-DMSO (DMEM* +1.5 M EG +1.5 M DMSO +10% FBS),
and EG-DMSO-SUC (DMEM* +1.5 M EG +1.5 M DMSO +0.25 M
sucrose + 10% FBS). After 2 weeks, fragments were warmed and
evaluated by integrity analysis, as described in the following.
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Vitrification and warming. Somatic tissues were
cryopreserved by SSV according to Borges et al. (2017b) and
Carvalho etal. (2011) for collared peccary somatic and caprine
ovarian tissues, respectively. Thus, fragments were dissected into
dimensions of 9.0mm?® and randomly allocated for each group.
Briefly, four fragments were exposed to 1.8 mL VS for 5 min,
tissues were then dried. Thus, the fragments were individually
placed on a cubic metal surface partially in liquid nitrogen (LN,)
(>10.000 °C/min), transferred to cryovials, and stored in LN,
Posteriorly, the cryovials were maintained for 1min at 25°C
and immersed in a water bath at 37°C for 30 sec. For removal
of cryoprotectants, all fragments were washed three times for
5 minin DMEM* with sucrose at 0.50 M, 0.25 M, and no sucrose,
in order to reduce the osmotic shock.

Morphometric analysis. Samples were fixed in 4%
paraformaldehyde and processed for embedding in paraffin.
Sections of 5.0pum thickness were stained with hematoxylin-eosin
and Gomori Trichrome dyes. The histological analysis and
morphometry were analyzed using the Image] software
(US National Institutes of Health, Bethesda, MD, USA) and
calculated as the following: the volumetric ratio of the epidermis
and dermis, to evaluate if there was any change in tissue size,
turgidity or retraction, calculated by: [(number of overlapping
structure (dermis or epidermis) to points/total tissue points)
x100] (Mota etal. 2014); and quantified the number of fibroblast
and perinuclear halos, to analyze if there is decrease of the
cellular population and apoptosis, respectively.

AgNOR and quantification. To evaluate the proliferative
activity, the histochemical staining of argyrophilic nucleolar
organizer region (AgNOR) in the slides was performed in silver
solution prepared in 1 part of 2% gelatin in 1% aqueous formic
acid and 2 parts of 50% aqueous silver nitrate solution and the
slides were exposed in a dark room for 30 min. Subsequently,
the slides were washed in 5% thiosulfate solution for 10 min
(Jaafari-Ashkavandi & Fatemi 2013). For analyses of each slide
(animal/group), AgNOR dots were counted in 100 fibroblasts by
Image] software in 1000x magnification. The quantification of
AgNORwas performed as: AgNOR area/cell, AgNOR number/cell,
nucleus area, and AgNOR ratio (AgNOR area/cell divided by
the nucleus area) in accordance to Yang et al. (2013).

Statistical analyses. Data of eight animals were expressed
as mean * standard error (one animal/one repetition) and
analyzed using the GraphPad Prisma 6.0 software (Graph-Pad
Software Incorporation; La Jolla, CA, USA) to a significance of
P <0.05. All values were verified for normality by the Shapiro-Wilk
test and homoscedasticity by Levene’s test. Subsequently,
when necessary, an arcsine transformation was performed for
percentage data. The data of morphometric analysis by volumetric
ratio was analyzed by ANOVA (multiple comparisons) followed
by Tukey test. Already the results of AgNOR quantification,
fibroblast and perinuclear halo numbers were analyzed by
Kruskal-Wallis and Dunn (multiple comparisons) tests.

RESULTS

The morphological features in non-vitrified somatic tissue
(control) or after vitrification using six different solutions are
shown in Figure 1. For the volumetric ratio of epidermis and
dermis (Fig.2), the vitrified fragments in solutions composed
of EG without (EG: epidermis: 34.0+9.2%; dermis: 58.9+9.3%)
and with sucrose (EG-SUC: epidermis: 34.5+9.0%; dermis:
61.2+9.1%) and DMSO without sucrose (DMSO: epidermis:
33.8%£8.7%; dermis: 61.6+£9.2%) were similar (P>0.05) to
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Fig.1. Skin histological sections using hematoxylin-eosin (A-G)
and (A’-G") Gomori’s Trichrome, and showing epidermis layers
and dermis superficial and deep. Letters indicate, A = control,
B = EG, C = EG-SUC, D = DMSO, E = DMSO-SUC, F = EG-DMSO,
and G = EG-DMSO-SUC. Bars indicate epidermal area in
hematoxylin-eosin and dermal area in Gomori’s Trichrome;
halos (arrow) and (triangle) fibroblast. Scale bars = 50pum.
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control (epidermis: 36.6 + 10.5%; dermis: 58.7+10.7%).
The other groups DMSO with sucrose (DMSO-SUC: epidermis:
32.1+9.8%; dermis: 62.5+9.8%) and EG-DMSO without
(EG-DMSO: epidermis: 33.4+10.0%; dermis: 62.9£9.6%) and
with sucrose (EG-DMSO-SUC: epidermis: 32.7+9.2%; dermis:
62.3+8.7%) differed from the non-vitrified group (P<0.05).
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Fig.2. Volumetric ratios of epidermis and dermis at different
combination of permeable cryoprotectants and sucrose.
Control, EG, EG-SUC, DMSO, DMSO-SUC, EG-DMSO and
EG-DMSO-SUC. Bars indicate standard error. ** Different
(P<0.05) in the same skin layer (epidermis or dermis).

Likewise, none of the vitrified fragments in different solutions
were able to maintain the number of fibroblasts similar to
non-vitrified fragments (Table 1). Additionally, tissues vitrified
in solution composed of EG with and without sucrose, DMSO
with sucrose and EG-DMSO without sucrose were those that
presented a greater number of fibroblasts. In relation to the
number of perinuclear halos (Table 1), vitrified fragments
with EG-DMSO-SUC presented least apoptotic characteristics
of epidermal cells when compared to other groups (P<0.05);
however, this group did not maintain fibroblast number.
On the other hand, the EG-SUC group had a reduced number
of perinuclear halos when compared to EG without sucrose
(29.3+3.7 vs. 37.8+3.7, P<0.05) respectively. Additionally,
EG-SUC, DMSO-SUC and EG-DMSO groups showed a good
number of fibroblasts and a reduced amount of perinuclear
halos.

For the number of AgNOR number/cell, only the vitrified
fragments with EG-DMSO-SUC were similar to the control
(Table 2). The higher values of the core area were in the groups
of combination of cryoprotectants either in the absence or
presence of sucrose (EG-DMSO and EG-DMSO0-SUC). For AgNOR
ratio, only the EG group differed from the control; however,
the EG-SUC showed a great result which highlights the benefit
of sucrose addition.

In summary, 3.0 M EG with 0.25 M sucrose was able
to maintain normal tissue characteristics compared with
non-vitrified, especially for the volumetric ratio of epidermis
and dermis, number of fibroblast, AgNOR ratio and nucleus
area, respectively.

Table 1. Mean number fibroblasts and perinuclear halos of ear skin tissue derived collared peccaries after SSV using
different solutions

. Number of fibroblast Number of perinuclear halos
Solutions

Mean + S.E. Range Mean * S.E. Range
Control (non-vitrified) 127.0 £9.22 93-151.5 14.8 £ 2.2° 7-21
EG 85.7+5.1° 59-84 37.8+3.7° 24-51
EG-SUC 90.3 +5.5° 72-106 29.3+3.7¢ 17-37
DMSO 70.9 * 3.9¢ 68-101 30.5 £ 4.1¢ 18-40
DMSO0-SUC 88.2 £5.6 69-104 323+49° 12-48
EG-DMSO 88.3+5.1° 73-104 28.6 £ 4.4¢ 15-38.5
EG-DMSO-SUC 78.6 £ 5.3¢ 63-92 20.5 £ 4.2¢ 7-28

abed Different (P<0.05) in the same column.

Table 2. Comparison of the mean values of argyrophilic nucleolar organizer region (AgNOR) in somatic tissue derived from
collared peccary after vitrification with different cryoprotectants

Index AgNOR, mean + S.E.

Solutions -
AgNOR area/cell, pum?>  AgNOR number/cell Nucleus area, pm? AgNOR ratio (%)
Control (non-vitrified) 1.1+0.6* 2.5+1.0° 14.5+6.1° 0.17 +0.53*
EG 1.0 £ 0.6* 1.7 £0.7¢ 16.8 +8.72 0.07 £ 0.04°
EG-SUC 1.1+0.9° 1.6 +0.7¢ 15.4 +8.7° 0.09 +0.08*
DMSO 1.1+0.6* 1.9+0.8° 14.5+5.5% 0.08 + 0.06°
DMSO0-SUC 1.0+ 0.7¢ 2.0+0.7° 15.4 £ 8.5° 0.08 £ 0.05**
EG-DMSO 1.5+£0.9° 1.8+0.7° 209 +8.8° 0.08 + 0.05*"
EG-DMSO-SUC 1.4+0.8° 2.3+0.9° 20.0 £9.1° 0.08 £ 0.04 **

abe Different (P<0.05) in the same column.
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DISCUSSION

The results indicated that the best combination of cryoprotectants
was 0.25 M sucrose with 3.0 M EG and 10% FBS for the SSV of the
somatic tissue derived from collared peccaries. This vitrification
solution was more able for most of the evaluated histological
parameters. The EG-SUC combination showed an increase in
tissue survival when compared the others vitrification solutions
with satisfactory results in terms of volumetric ratio of the
dermis and epidermis, AgNOR ratio, nucleus area, preserving
fibroblasts and presenting alow amount of perinuclear halos.
Thus, the association of a permeable cryoprotectant in lower
individual concentrations combined with non-permeable
agent can facilitate a reduction of the toxicity of a specific
individual cryoprotectant (Amorim et al. 2011). Thereby,
the SSV in a mixture of sucrose and EG, followed by washes
in medium containing sucrose, has the best results also in
caprine preantral follicles (Santos et al. 2007), can influence
the properties of the solution, and can reduce the toxicity of
EG (Orief et al. 2005).

The DMSO and EG are the most commonly used permeable
cryoprotectants (Kagawa et al. 2009). For articular cartilage,
DMSO and EG were permeable cryoprotectants among the
other tested that showed less damage to the sample with the
recovery of chondrocytes using reduced doses of 6.0 M DMSO
and 7.0 M EG (Fahmy et al. 2014). In previous study, it was
verified that the DMSO induced a higher decrease in the
number of fibroblasts in swine ovarian tissue, resulting in
DMSO being more toxic than EG (Borges et al. 2009), confirming
the data from the volume ratio of epidermis and dermis to
the EG-SUC (EG and sucrose) has a greater ability to preserve
tissue that DMSO-SUC (DMSO and sucrose). Thus, EG is used
more in vitrification due to rapid diffusion into cells and low
toxicity (Dhali et al. 2000, Orief et al. 2005). It is one of the
reasons that may have caused lower damages to the tissue
ensuring optimal values of volume ratio in DMSO absence.
Additionally, EG has a low molecular weight than DMSO
that allows its rapid influx during equilibration and dilution
(Bautista & Kanagawa 1998).

The combination EG, sucrose and FBS improved the
vitrification solution for somatic tissue. Corroborating the
best result of this work, Lunardi et al. (2012) got best result
solid-surface vitrified with 0.25 M sucrose and 10% FBS for
ovine ovarian tissue. Positive results can be obtained from the
addition of sugars in the vitrification solution which has the
property to maintain the structural and functional integrity
of the membranes in low water activity (Hotamisligil et al.
1996). Moreover, the most efficient method for vitrifying
caprine ovarian tissue was the SSV using 0.25 M sucrose
and 10% FBS with EG (Carvalho et al. 2011). Low toxicity
is linked to sugars that promote the stable formation of the
glassy state at low temperatures, water permeability, and
control viscosity increase of the solution and, consequently,
require a lower concentration of penetrating cryoprotectants
(Bautista & Kanagawa 1998). In this work, the absence of
sucrose with EG (EG) compared to its presence (EG-SUC)
has been denoted in proliferative activity by AgNOR ratio
that sucrose potentialized the EG. Other work using the
vitrification solution containing 40% EG, 18% Ficoll, and
0.3 M sucrose demonstrated that vitrification can be applied
to cryopreservation of bovine cartilage (Cetinkaya & Arat
2011). Thus, as predicted by Kuleshova et al. (1999), the
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properties of the solution must be taken into consideration
when one wants to develop a solution for a specific tissue, thus
the addition of sugar contributes to the general properties
of the solution. Also, they can modify the physical properties
of the solution by decreasing the cooling rate (Sutton 1992).

In volume ratio, the EG in combination or not with sucrose
was the best preserved tissue in this feature and is more
appropriate cryoprotectant that increase the cell permeability
and reduce osmotic changes directed to cell volume exposure
to cryoprotectants in the cooling or warming (Agca et al.
2005). Thus, the benefit generated by the sucrose was due to
cell dehydration caused by osmotic pressure, which provides
decrease of intracellular ice (Tanpradit etal. 2015). The mixture
of permeable cryoprotectants (EG-DMSO and EG-DMS0-SUC)
was less efficient in vitrification solution for preservation of
the volumetric ratio of epidermis and dermis. Thus, we can
say that for other cellular components as in this study, the
combination EG and DMSO showed a high level of toxicity. In this
study, we used the concentration of 21.2% DMSO when used
individually and 10.6% DMSO when applied in combination;
these results corroborate Brockbank et al. (2010) that DMSO
concentrations of 8-20% were unsatisfactory in penetrating
the cells that do not have the formation of intracellular ice.
Silvestre et al. (2003) used rabbit and porcine skin samples,
vitrified with solution containing 3.58 M (20%) EG and
2.82 M DMSO in F-PBS, as well as the brown bear skin that
used the combination of 20% FBS, 20% EG, 20% DMSO;
however suggested that vitrification skin still needs more
improvement (Caamafio et al. 2008). For monkey ovarian
tissue, the use of 18% DMSO and EG increased to degrade
the damaged cytoplasmic organelles (Hashimoto etal. 2010).

On the other hand, the combination of DMSO with EG
showed a high toxicity which has proposed replacements
for a combination by the propylene glycol (PG), which is in
replacement of the combination of DMSO and EG, both of EG
and PG (Nohalez et al. 2015) as DMSO and PG (Somfai et al.
2015) showed less toxic. Additionally, comparing DMSO,
EG only, or combination, EG has been used as a permeable
cryoprotectant preferably for its control of the cooling rate
(Tsuribe et al. 2009).

For AgNOR, it allows to analyze possible changes in the
tissue and its ability to ribosome biogenesis indicates in the
cells through AgNOR data (Mondal et al. 2015), that was
maintained in EG-SUC for AgNOR ratio, but was different for
EG. This result, displaying a potentiation of cryoprotectants in
the presence of non-permeable cryoprotectants, may be due
to the use of permeable cryoprotectants with penetration can
cause structural damage to tissue by experimental analysis
(Bullen etal. 2014). Although no difference was observed for
AgNOR area/cell, AgNOR number/cell and nucleus/area, the
AgNOR ratio was better for the EG-SUC when compared to
the EG group, evidencing the role of sucrose with EG in the
somatic tissue conservation.

The successful vitrification combined with extra and
intracellular cryoprotectants may be investigated by two
mechanisms, by the permeabilization of the cell and to
promote intracellular vitrification or at the withdrawal of
intracellular water by osmosis before cooling. In murine
oocytes and embryos, the main mechanism involved in the
vitrification is water removal, on average 85% of intracellular
water allowing to achieve 90% viability after warming
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(Jin & Mazur 2015). Thus, it can be combined with sucrose
addition which stabilizes the lipid membranes and protein
during dehydration of the cells by hydrogen bonding to polar
residues in the dry macromolecular (Crowe et al. 1998).

CONCLUSION

The best result for SSV in somatic tissue of Pecari tajacu was
the combination of 3.0 M EG and 0.25 M sucrose with 10%
FBS that allowed the preservation of several characteristics
of the tissue after warming, providing the possibility of using
this sample for subsequent reproductive biotechnologies, as
nuclear transfer.
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