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Resumo: Este estudo teve como objetivo avaliar a viabilidade de isolados de T. gallinae com
o uso de crioprotetores - DMSO, etileno glicol (EG), glicerol (GL) e propileno glicol (PG) em
freezer, nitrogênio e ultrafreezer, por 120 dias. Criopreservação com GL, o processo de
congelamento só foi viável em um ultrafreezer (20%). O uso de DMSO levou a trofozoítos
viáveis (40%) quando o congelamento ocorreu em um ultrafreezer e em nitrogênio. O
congelamento foi viável quando ambos os crioprotetores, EG (90%) e PG (80%), foram
utilizados em um ultrafreezer e em nitrogênio.
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Abstract: This study aimed at evaluating the viability of T. gallinae isolates with the use of
cryoprotectants – DMSO, ethylene glycol (EG), glycerol (GL) and propylene glycol (PG) in a
freezer , in nitrogen and in an ultrafreezer, 120 days. Cryopreservation with GL, the freezing
process was only viable in an ultrafreezer (20%). The use of DMSO led to viable trophozoites
(40%) when freezing took place in an ultrafreezer and in nitrogen. Freezing was viable when
both cryoprotectants EG (90%) and PG (80%) were used in an ultrafreezer and in nitrogen.
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The parasite, Trichomonas gallinae, is a cosmopolitan eukaryotic organism which has
been described in many countries, except in the Antarctic and in Greenland. It has been
known that it occurs in both animals in captivity and wild ones and that its distribution is
closely related to Columba livia, one of its most important hosts (BUNBURY et al., 2007;
FORRESTER; FOSTER, 2009).
This method consists in keeping materials at low temperatures (from -20°C to -80°C
in freezers) and ultralow ones (from -150°C to -196 °C in containers with liquid nitrogen).
Among cryoprotectants, GL, DMSO, EG and PG have stood out since they are organic
solvents which have are capable of penetrating cells (RALL et al., 1984).
In order to preserve T. gallinae isolates viable for a long period of time in a laboratory,
this study evaluated the viability of T. gallinae isolates after cryopreservation processes with
DMSO, EG, GL and PG in a freezer (-20ºC), in nitrogen(-196ºC) and in an ultrafreezer (96ºC), for 120 days.
MATERIAL AND METHODS
This study used samples of T. gallinae which were isolated from naturally infected
common pigeons (C. livia). It was approved by the Animal Ethics Committee at the
Universidade Federal de Pelotas, located in Pelotas, RS, Brazil, on May 7th, 2018 (no.
23110.012860/2018-81) and by SISBIO on February 2nd, 2018 (no. 61235-1).
Samples were collected with the use of oral swabs and placed on trypticase-yeast
extract-maltose (TYM) medium Diamond (1957).
In order to carry out the test, cultures that had 95% viability and density of 1x105
trophozoites/mL were used in supplemented TYM medium. Trophozoites were obtained by
centrifugation at 1500 rpm for 10 minutes.
Cryoprotectants DMSO, EG, PG and GL were used at 10% concentration (CASTRO
et al., 2011; DUMAS, 1974; FERREIRA

et al., 2015; LUMSDEN et al., 1966). The

experiment was conducted in 10 cryotubes and transparent sterile pallets (0.5 ml) for every
cryoprotectant. Aliquots of trophozoites and cryoprotectants were placed in cryotubes, which
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were kept in a freezer (-20ºC) and in an ultrafreezer (-80ºC). In nitrogen freezing, cryogenic
tubes and pallets were used in four different protocols: (A) Direct freezing in nitrogen in
pallets, (B) Previous freezing in liquid vapor at -45ºC for 10 minutes and, then, in nitrogen in
cryotubes, (C) Freezing in a freezer at -20ºC for 24 h and, then, in liquid nitrogen at -196ºC,
in cryotubes, and (D) Slow freezing at -4ºC for 5 minutes, followed by freezing at -45ºC for
45 minutes and cryopreservation in liquid nitrogen at -196ºC in cryotubes.
Readings were carried out on the 2th, 15th, 30th, 60th and 120th days when cryotubes
(n=2) and pallets were removed from all freezing methods (freezer, ultrafreezer and nitrogen)
at determined periods of time.
The first evaluation of freezing viability (after 48 h) was conducted after thawing in
warm water (25ºC) of two cryotubes/pallets of every cryoprotectant (n=48).
In order to evaluate trophozoite viability throughout the experiment, 10 µl of the
content of every cryotube was placed on slides, which were observed by an optical
microscope (40x magnification) after thawing with the use of Trypan Blue (0.4%) dye
exclusion (1:1) to verify protozoan motility.
After this process, a 100-ml aliquot was replicated in TYM broth at 37ºC in aerobiosis
for 48 h so that viability could be observed by trophozoite multiplication at the four different
reading periods.

RESULTS
The evaluation of EG by microscopic exam, which was carried out on the 2nd, 15th,
30th, 60th and 120th days after thawing, showed a large number of viable forms with motility
and trophozoite growth after sample cultivation. It suggests that microorganisms kept viable
(70%) in periods of time under investigation in a freezer up to the 30th day and in the other
periods of time (10%). Concerning freezing in an ultrafreezer (90%) and in protocol A (80%)
in nitrogen (-196ºC), there were no significant differences among different periods of time.
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Cryopreservation in PG reached results which were similar to the ones provided by EG
in ultrafreezer (80%) and in protocol A (70%) in nitrogen(-196ºC). The freezing process in a
freezer reached different results. Reading on the 2nd day showed 30% of viable forms, this
result kept the same after 48 h. Reading on the 15th day also showed that trophozoites
reached the same results that were found on the 2nd day. On the 30th day, when cryotubes
were thawed and observed microscopically, they had few viable forms (10%). Finally,
readings on the 60th and 120th days showed that the number of viable trophozoites decreased
significantly (1%).
Tests of DMSO provided 40% of viable forms and good motility in readings carried
out on the 2nd and 15th days. Readings on the 30th, 60th and 120th days showed that the
number of trophozoites was lower and that motility was low (10%) in ultrafreezer. In protocol
A at different periods of time, cultures had 40% viability and motility.
When DMSO was used for freezing in a freezer, readings on the 2nd and 15th days
showed 20% of viable forms in the microscope. Readings on the 30th, 60th and 120th days
showed that the number of trophozoites was lower and that there was low motility (1%).
Regarding GL, readings on the 2nd, 15th and 30th days exhibited viable forms with
motility (50%). Readings on the 60th and 120th days showed few viable trophozoites with
low motility, when freezing was carried out in an ultrafreezer (20%) and in protocol A (20%)
in liquid nitrogen. In a freezer, viability was also 20% on the 2nd day, but on the 15th, 30th,
60th and 120th days, the number of viable forms decreased considerably (1%).
Concerning freezing in nitrogen, in protocol A with the use of pallets, readings on the
2nd and 120th days showed 40% viability and motility when DMSO was used, while 20%
viability and motility was found on the 30th day –and 1% after this period – when GL was
used. PG (70%) and EG (80%) were found to be effective in cryopreservation because
trophozoites exhibited excellent motility.
In protocol B, with cryotubes, none of the four cryoprotectants (DMSO, EG, PG and
GL) was successful in cryopreservation of flagellated trophozoites, since they had very few
viable forms (1%). The same took place in protocols C and D, with cryotubes.
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DISCUSSION
Abreu and Tutunji (2004) stated that preservation processes to be used for
microorganisms have been routine in the development of researches. Some species of
parasites, such as protozoa and helminths, have been successfully cryopreserved
(LEVINE;MARQUARDT, 1955; LEVINE et al.,1962; WEATHERSBY; McCALL,1981). In
this study, recovery of T. gallinae samples 120 days after freezing at –196⁰ C shows that long
storage periods may be feasible at low temperatures.
In the study reported by this paper, several methodologies were tested to evaluate the
efficiency of cryoprotectants on the flagellated protozoan T. gallinae, so as to preserve
cultures that enable stocks of isolates or strains to be formed and used experimentally in
different situations (GIRÃO et al., 2004). Common freezing is based on preserving agents at
relatively low temperatures, from -4 to -20°C. It is one of the simplest and cheapest
maintenance methods, besides being safe to store several microorganisms (TORTORA et al.,
2012). In this study, this methodology was not effective, it may be due to the fact that the
process breaks cell membranes of trophozoites. Intracellular ice crystals, which often break
cell structures mechanically, are believed to form in cell fast freezing processes
(LAW;MERYMAN, 1991).
Slow freezing is the technique which uses low concentrations of cryoprotectants and
whose temperature drop is gradual, besides, cells undergo previous cooling before being
frozen (DEL VALLE, 2008). Rôlo et al. (2018) found significantly lower results in
vitrification than in slow freezing. It corroborates results of this study, which did not reach
positive results, by comparison with fast freezing. Ultrafast freezing and use of
cryoprotectants, followed by abrupt temperature drop, are believed to cause direct passage
from the liquid state to an amorphous one, with no formation of ice crystals (GONÇALVES
et al., 2008). The challenge cells have in the freezing process is to be capable of standing
alteration – due to the passage through intermediate ranges of temperature in both freezing
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and thawing –, rather than resisting storage temperature at -196°C (COSTA;FERREIRA,
1991; MAZUR, 1984; OLIVEIRA et al., 2010).
In general, cryoprotectant agents act inside the cell by replacing water partially and
connecting to hydrogen of molecules of intracellular water (JAIN;PAULSON, 2006). It may
have occurred in this study when EG and PG prevented intracellular crystals from forming,
damaging structures and destroying membranes of T. gallinae trophozoites. However,
efficiency of cryoprotectants may vary, depending on the structure (cell or tissue)
(FULLER;PAYNTER,2004), exposure time before the cryopreservation process itself and
their concentrations.
EG it has been widely used as an intracellular cryoprotectant agent (NEWTON et al.,
1998). Therefore, in this study, EG was more efficient than the other cryoprotectants under
investigation. There may be smaller barriers in the membranes of trophozoites which,
associated with the low molecular weight of the cryoprotectant, favor higher penetration of
these substances into cells (SNOECK et al., 2007).
Cryoprotectant DMSO features activity has been highlighted and widely used in
cryopreservation (CAMPERO, 1989; MATSUO, 2007; MC ENTERGART, 1954;
YUAN;XUE, 2010). In this study, DMSO was effective in cryopreservation of trophozoites at
different periods of time, mainly in freezing in an ultrafreezer and in nitrogen. Its main
activity derives from the fact that it is capable of penetrating cells fast as a penetrating agent,
thus, decreasing ice crystal formation in cryopreservation processes (STEDMAN, 2003;
THIRUMALA et al. 2006).
When GL was used as a cryoprotectant to preserve T. gallinae trophozoites, they
reached positive results in an ultrafreezer at the periods of time under investigation. These
findings corroborate results of the study carried out by Stander-Breedt et al. (2004), who
tested the effect of GL and DMSO on the preservation of lion (Panthera leo) semen. In their
study, there was no significant difference between both cryoprotectants under study, it differs
from results found by the study reported by this paper. DMSO was more significant in
trophozoite preservation at different periods of time and types of freezing than GL. The
1Graduate program, Department of Microbiology and Parasitology- Federal University of
Pelotas, Pelotas, RS, Brazil. 2University graduate, Institute of Biology- Federal University of
Pelotas, Pelotas, RS, Brazil. *Bruna Baccega, brubaccega@hotmail.com, +55(053)3275-7618,
Campus Universitário, S / N, Capão do Leão - RS, 96160-000.

REVISTA CIENTÍFICA DE MEDICINA VETERINÁRIA - ISSN 1679-7353 Ano XVII - Número 34 – JANEIRO
de 2020 – Periódico Semestral

literature has reported that DMSO better cryopreserves other species of microorganisms, such
as

protozoa

Toxoplasma

gondii

(DUMAS,1974),

Leishmania

tropica

(CALOW;FARRANT,1973) and Babesia spp. (HENTRICH;BOSE, 1993; HUBALEK,2003)
A study of Tritrichomonas foetus carried out by Campero (1989) differs from the
study reported by this paper when results are compared to protocols B, C and D, since it
shows that trophozoites were successfully preserved in liquid nitrogen at -196°C with 10%
DMSO and from 65 to 85% of parasites was recovered.
Uga and Matsumura (1979) cryopreserved Trichomonas vaginalis in liquid nitrogen,
with the use of both GL and DMSO, which showed 60% trophozoite viability in DMSO.
These results differ from the ones found by Matsuo (2007) in an experiment with fast freezing
of Trichomonas vaginalis sedimentation, which used DMSO, EG, PG and GL. DMSO
exhibited maximum protective effect at 20%. In the study reported by this paper, both EG and
PG showed high efficacy in different types of freezing and at distinct reading times.
McEntegart (1954) cryopreserved four species of Trichomonas – T. foetus, T.
vaginalis, T. hominis and T. gallinae – with GL and found that fast freezing led to high
destruction of trophozoites when the protocol of slow cooling was used. Lumsden et al.
(1966) also reported that the protocol of fast freezing, with DMSO, GL or
polyvinylpyrrolidone 10% as a cryoprotectant, led to protozoan degradation, thus
corroborating results found by this study, in which cryoprotectants under fast
cryopreservation in cryotubes (protocol B) exhibited neither trophozoite viability nor motility
and caused parasite destruction.
Freezing in nitrogen showed very few viable forms in these phases in protocols B, C
and D. It should undergo a differentiated freezing process so that trophozoites do not rupture.
A study of T. foetus carried out by Campero (1989) differs from the study reported by this
paper, since the latter successfully preserved trophozoites in liquid nitrogen at -196°C with
10% DMSO and recovered from 65 to 85%. Diamond (1957) reported the recovery of T.
foetus after storage at -170º C in liquid nitrogen vapor for 1,013 days.
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CONCLUSION
Both cryoprotectants EG and PG were more effective in cryopreservation of T. galline
trophozoites throughout freezing in a freezer, in an ultrafreezer and in nitrogen. DMSO and
GL exhibited few viable forms after thawing in different types of freezing.

CONFLICT OF INTEREST
None.

FUNDING
The present work was carried out with the Coordination of Improvement of Higher
Education Personnel - Brazil (CAPES) - Financing Code 001. The authors are grateful for
FAPERGS financial support for the ARD / 2017 process.

ACKNOWLEDGMENTS
The authors would like to thank everyone who contributed to the study.

REFERENCES

ABREU, M.M.V.; TUTUNJI, V.L. Implantação e manutenção da coleção de culturas de
micro-organismos do UniCEUB. Universitas: Ciências da Saúde, v.2, n.2, p. 236-25, 2004.

BUNBURY, N.; JONES, C.G.; GREENWOOD, A.G.; BELL, D.J. Trichomonas gallinae in
Mauritian Columbids: Implications for an endangered endemic. Journal of Wildlife
Diseases, v.43, n.3, p.399-407, 2007.

CALLOW, L.L.; FARRANT, J. Cryopreservation of the promastigote form of Leishmania
tropica var. major at different cooling rates. International Journal of Parasitology, v.3, n.1,
p.77–88, 1973.
1Graduate program, Department of Microbiology and Parasitology- Federal University of
Pelotas, Pelotas, RS, Brazil. 2University graduate, Institute of Biology- Federal University of
Pelotas, Pelotas, RS, Brazil. *Bruna Baccega, brubaccega@hotmail.com, +55(053)3275-7618,
Campus Universitário, S / N, Capão do Leão - RS, 96160-000.

REVISTA CIENTÍFICA DE MEDICINA VETERINÁRIA - ISSN 1679-7353 Ano XVII - Número 34 – JANEIRO
de 2020 – Periódico Semestral

CAMPERO, C.M. Use of DMSO for the cryopreservation of Trichomonas foetus in liquid
nitrogen. Veterinary Parasitology, v.31, n.3-4, p. 339-343, 1989.

CASTRO, S.V.; CARVALHO, A.A.; SILVA, C.M.G. FAUSTINO, L.R.; FIGUEIREDO,
J.R.; RODRIGUES, A.P.R. Agentes crioprotetores intracelulares: características e utilização
na criopreservação de tecido ovariano e oocitos. Acta Scientiae Veterinariae, v.39, n.2, p.117. 2011

COSTA, C.P.; FERREIRA, M.C. Preservação de microrganismos: revisão. Revista de
Microbiologia, v.22, p.263-268, 1991.

DEL VALLE, A. Human oocyte and ovarian tissue cryopreservation and its application.
Journal of Assisted Reproduction and Genetics, v.25, n.7, p. 287-296, 2008.

DIAMOND, L.S. The establishment of various trichomonads of animals and man in axenic
cultures. Journal of Parasitology, v.43, n.4, p.488-499, 1957.
DUMAS, N. Conservation aux basses tempeeratures de Toxoplasma gondii Nicolle et
Manceaux, 1909: action du dimeethyl-sulfoxyde. Annales de Parasitologie Humaine et
Comparée, v.49, n.3, p.1-40, 1974.

FERREIRA, A.V.L.; SOUSA, M.L.N.M.; SOARES FILHO, A.A.; SAMPAIO, C.M.S.
Resfriamento e criopreservação em invertebrados aquáticos: aspectos relevantes. Revista
Brasileira de Reprodução Animal, v.39, n.3, p.335-340, 2015.

FORRESTER, D.J.; FOSTER, G.W. Trichomonosis. In: Atkinson, C.T., Thomas, N.J.,
Hunter, D.B. (Eds.), Parasitic Diseases of Wild Birds. Oxford, UK: Wiley-Blackwell, 2009,
pp.120-153.
1Graduate program, Department of Microbiology and Parasitology- Federal University of
Pelotas, Pelotas, RS, Brazil. 2University graduate, Institute of Biology- Federal University of
Pelotas, Pelotas, RS, Brazil. *Bruna Baccega, brubaccega@hotmail.com, +55(053)3275-7618,
Campus Universitário, S / N, Capão do Leão - RS, 96160-000.

REVISTA CIENTÍFICA DE MEDICINA VETERINÁRIA - ISSN 1679-7353 Ano XVII - Número 34 – JANEIRO
de 2020 – Periódico Semestral

FULLER, B.; PAYNTER, S. Fundamentals of cryobiology in reproductive medicine.
Reproductive BioMedicine Online, v.9, n.6, p.680-869, 2004.

GIRÃO, M.D.; PRADO, M.R.; BRILHANTE, R.S.N.; CORDEIRO, R.A.; MONTEIRO,
A.J.; SIDRIM, J.J.C.; ROCHA, M.F.G. Viabilidade de cepas de Malassezia pachydermatis
mantidas em diferentes métodos de conservação. Revista Sociedade Brasileira de Medicina
Tropical, v.37, n.3, p.229-233, 2004.
GONÇALVES, P.B.D.; FIGUEIREDO, J.R.; FREITAS, V.J.F. Biotécnicas Aplicadas à
Reprodução Animal. Roca, São Paulo, 2008, pp. 628.

HENTRICH, B.; BOSE, R. Cryopreservation of Babesia divergens from jirds as a live
vaccine for cattle. International of Journal of Parasitology, v.23, n.6, p.771-776, 1993.
HUBÁLEK, Z. Protectants used in the cryopreservation of microorganisms. Cryobiology,
v.46, n.3, p.205-229, 2003.

JAIN, K.J.; PAULSON, R.J. Oocite cryopreservation. Fertility and Sterility, v.86, n.4,
p.1037-1046, 2006.

LAW, P.; MERYMAN, H. Cryopreservation of human bone marrow grafts. In Gee A:
Bone marrow processing and purging. (Eds.) A practical guide, Flórida, CRCPress, 1991,
pp. 332-40.

LEVINE, N.D.; ANDERSEN, F.L.; LOSCH, M.B.; NOTZOLD, R.A.; MEHRA, K.N.
Survival of Tritrichomonas foetus stored at -28 and -95 C degrees after freezing in the
presence of glycerol. Journal of Protozoology, v.9, n.1, p.347-350, 1962.

1Graduate program, Department of Microbiology and Parasitology- Federal University of
Pelotas, Pelotas, RS, Brazil. 2University graduate, Institute of Biology- Federal University of
Pelotas, Pelotas, RS, Brazil. *Bruna Baccega, brubaccega@hotmail.com, +55(053)3275-7618,
Campus Universitário, S / N, Capão do Leão - RS, 96160-000.

REVISTA CIENTÍFICA DE MEDICINA VETERINÁRIA - ISSN 1679-7353 Ano XVII - Número 34 – JANEIRO
de 2020 – Periódico Semestral

LEVINE, N.D.; MARQUARDT, W.C. The effect of glycerol and related compounds on
survival of Tritrichomonas foetus at freezing temperatures. Journal of Protozoology, v.2,
n.3, p.100-107, 1955

LUMSDEN, W.H.R.; ROBERTSON, D.H.H.; MCNEILLAGE, G.J.C. Isolation, cultivation,
low temperature preservation and infectivity titration of Trichomonas vaginalis. The British
Journal of Venereal Diseases, v.42, n.3, p.145-154, 1966

MATSUO, J. A simple and rapid method for cryopreservation of Trichomonas vaginalis.
Parasitology Research, v.101, n.4, p.907-911, 2007.
MAZUR, P. Freezing of living cells: mechanisms and implications. American Journal of
Physiology, v.247, p.125-142, 1984.

MC ENTEGART, M.G. The maintenance of stock strains of trichomonads by freezing. The
Journal of Hygiene, v.52, n.4, p.545–550, 1954.

NEWTON, H.; FISHER, J.; ARNOLD, J.R.P.; PEGG, D.E.; FADDY, M.J.; GOSDEN, R.G.
Permeation of human ovarian tissue with cryoprotective agents in preparation for
cryopreservation. Human Reproduction, v.13, n.2, p.376-380, 1998.

OLIVEIRA, C.H.; VASCONCELOS, F.A.; SOUZA, A.O.; MARTINS-FILHO, M.X.;
SILVA, F.C.; VARAGO, M.A.; LAGARES, M.A. Cholesterol addition protects membrane
intactness during cryopreservation of stallion sperm. Animal Reproduction Science, v.118,
n.2-4, 194-200, 2010.

RALL, W.F.; REID, D.S.; POLGE, C. Analysis of slow-warming injury of mouse embryos
by cryomicroscopical and physiochemical methods. Cryobiology, v.21, n.1, p.106-121, 1984.

1Graduate program, Department of Microbiology and Parasitology- Federal University of
Pelotas, Pelotas, RS, Brazil. 2University graduate, Institute of Biology- Federal University of
Pelotas, Pelotas, RS, Brazil. *Bruna Baccega, brubaccega@hotmail.com, +55(053)3275-7618,
Campus Universitário, S / N, Capão do Leão - RS, 96160-000.

REVISTA CIENTÍFICA DE MEDICINA VETERINÁRIA - ISSN 1679-7353 Ano XVII - Número 34 – JANEIRO
de 2020 – Periódico Semestral

RÔLO, J.L.P.; PAULINI, F.; SILVA, R.C.; ARAÚJO, M.S.; MARINHO, A.P.S.; LUCI,
C.M. Cryopreservation and characterization of canine preantral follicles. Cryobiology, v.81,
p.34-42, 2018.

SNOECK, P.P.N.; HENRY, M.; MELO, M.I.V. Efeito de diferentes diluidores sobre a
viabilidade espermática pós-descongelação de sêmen equino. Arquivo Brasileiro de
Medicina Veterinária e Zootecnia, v.59, n.1, p. 56-64, 2007.
STANDER-BREEDT, H.; SCHWALBACH, L.M.J.; GEYLING, J.P.C.; LOSKUTOFF, N.M.
Effect of different cryodiluents and thawing methods on the post-thaw motility of African lion
(Panthera leo) spermatozoa. South African Journal of Animal Science, v.34, p.74-76,
2004.

STEDMAN, T.L. Stedman: dicionário médico. Guanabara Koogan, Rio de Janeiro, 2003, p.
2196.

THIRUMALA, S.; CAMPBELL, W.T.; VICKNAIR, M.R.; TIERSCH, T.R.; DEVIREDDY,
R.V. Freezing response and optimal cooling rates for cryopreserving sperm cells of striped
bass, Morone saxatilis. Theriogenology, v.66, n.4, p.964-973, 2006.

TORTORA, G.J.; FUNKE, B.R.; CASE, C.L. Microbiologia. (Eds.) Artmed, Porto Alegre:
2012, pp. 964.

UGA, S.; MATSUMURA, T. Studies on the cryopreservation of, effects of cryoprotective
agent and "seeding" of ice, Jpn. Journal of Parasitology, v.28, n.1, p 421–426, 1979.

WEATHERSBY, A.B.; MCCALL, J.W. Cryopreservation of Plasmodium gallinaceum
Brumpt sporozoites for 16 years at -196ºC. Cryobiology, v.18, n.3, p.313–314, 1981.

1Graduate program, Department of Microbiology and Parasitology- Federal University of
Pelotas, Pelotas, RS, Brazil. 2University graduate, Institute of Biology- Federal University of
Pelotas, Pelotas, RS, Brazil. *Bruna Baccega, brubaccega@hotmail.com, +55(053)3275-7618,
Campus Universitário, S / N, Capão do Leão - RS, 96160-000.

REVISTA CIENTÍFICA DE MEDICINA VETERINÁRIA - ISSN 1679-7353 Ano XVII - Número 34 – JANEIRO
de 2020 – Periódico Semestral

YUAN, Y.Q.; XUE, C.G. Cryopreservation of Trichomonas vaginalis and its influence
factors. Zhongguo Ji Sheng Chong Xue Yu Ji Sheng Chong Bing Za Zhi, v.28, n.5, p.3956, 2010.

1Graduate program, Department of Microbiology and Parasitology- Federal University of
Pelotas, Pelotas, RS, Brazil. 2University graduate, Institute of Biology- Federal University of
Pelotas, Pelotas, RS, Brazil. *Bruna Baccega, brubaccega@hotmail.com, +55(053)3275-7618,
Campus Universitário, S / N, Capão do Leão - RS, 96160-000.

