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Freezing of mouse embryos by vitrification

Agrawal KP, Polge C. Cryopreservation of mouse embryos at -196 degrees C by vitrification.
Indian J Exp Biol 1989; 27: 383-4.

Ali J, Shelton JN. Design of vitrification solutions for the cryopreservation of embryos. ] Reprod
Fertil 1993a; 99: 471-7.

AliJ, Shelton JN. Vitrification of preimplantation stages of mouse embryos. | Reprod Fertil
1993b; 98: 459-65.

Anzai M, Nishiwaki M, Yanagi M, Nakashima T, Kaneko T, Taguchi Y, et al. Application of laser-
assisted zona drilling to in vitro fertilization of cryopreserved mouse oocytes with
spermatozoa from a subfertile transgenic mouse. ] Reprod Dev 2006; 52: 601-6.

Babaei H, Nematallahi-Mahani SN, Kheradmand A. The effects of Vitamin A administration on
the development of vitrified-warmed mouse blastocyst. Anim Reprod Sci 2006; 95: 125-33.

Bagis H, Mercan HO, Cetin S, Sekmen S. The effect of equilibration time on survival and
development rates of mouse pronuclear-stage embryos vitrified in solid surface (SSV) and
convential straws: in vitro and in vivo evaluations. Mol Reprod Dev 2005; 72: 494-501.

Bagis H, Odaman H, Sagirkaya H, Dinnyes A. Production of transgenic mice from vitrified
pronuclear-stage embryos. Mol Reprod Dev 2002; 61: 173-9.

Bagis H, Sagirkaya H, Mercan HO, Dinnyes A. Vitrification of pronuclear-stage mouse embryos
on solid surface (SSV) versus in cryotube: comparison of the effect of equilibration time and
different sugars in the vitrification solution. Mol Reprod Dev 2004; 67: 186-92.

Baranyai B, Bodo S, Dinnyes A, Gocza E. Vitrification of biopsied mouse embryos. Acta Vet
Hung 2005; 53: 103-12.

Bautista JA, TakahashiY, Kanagawa H. In vitro viability of mouse 8-cell embryos vitrified in a
simple solution of ethylene glycol. Jpn ] Vet Res 1997; 45: 67-73.

Bautista JA, Takahashi Y, Kanagawa H. In vitro viability of mouse zygotes vitrified in ethylene
glycol. Jpn J Vet Res 1998; 45: 193-8.

Boonkusol D, Gal AB, Bodo S, Gorhony B, Kitiyanant Y, Dinnyes A. Gene expression profiles
and in vitro development following vitrification of pronuclear and 8-cell stage mouse
embryos. Mol Reprod Dev 2006; 73: 700-8.

Chen SU, Lee TH, Lien YR, Tsai YY, Chang LJ, Yang YS. Microsuction of blastocoelic fluid before
vitrification increased survival and pregnancy of mouse expanded blastocysts, but

Bibliography-Cryobiology-Freezing of mouse embryos by vitrification



pretreatment with the cytoskeletal stabilizer did not increase blastocyst survival. Fertil Steril
2005; 84 Suppl 2: 1156-62.

Chen SU, Lien YR, Cheng YY, Chen HF, Ho HN, Yang YS. Vitrification of mouse oocytes using
closed pulled straws (CPS) achieves a high survival and preserves good patterns of meiotic
spindles, compared with conventional straws, open pulled straws (OPS) and grids. Hum
Reprod 2001; 16: 2350-6.

Coutinho AR, Mendes CM, Caetano HV, Nascimento AB, Oliveira VP, Hernadez-Blazquez FJ, et
al. Morphological changes in mouse embryos cryopreserved by different techniques. Microsc
Res Tech 2007; 70: 296-301.

Cseh S, Horlacher W, Brem G, Corselli ], Seregi J, Solti L, et al. Vitrification of mouse embryos in
two cryoprotectant solutions. Theriogenology 1999; 52: 103-13.

Dagnaes-Hansen F, Hau J. Quick freezing of mouse embryos: freezing of inbred strains and 2-
and 4-cell embryos by vitrification. In Vivo 1988; 2: 339-43.

Dattena M, Sanna V, Cappai P. In vitro viability of vitrified mouse morulae thawed at different
temperatures. Boll Soc Ital Biol Sper 1995; 71: 69-73.

Dinnyes A, Wallace GA, Rall WF. Effect of genotype on the efficiency of mouse embryo
cryopreservation by vitrification or slow freezing methods. Mol Reprod Dev 1995; 40: 429-35.

Friedler S, Giudice LC, Lamb EJ. Cryopreservation of embryos and ova. Fertil Steril 1988; 49:
743-64.

Friedler S, Shen E, Lamb EJ. Cryopreservation of mouse 2-cell embryos and ova by vitrification:
methodologic studies. Fertil Steril 1987; 48: 306-14.

Hredzak R, Ostro A, Zdilova V, Maracek |, Kacmarik J. Survival of mouse embryos after
vitrification depending on the cooling rate of the cryoprotectant solution. Acta Vet Hung 2006;
54:117-25.

Huang CC, Lee TH, Chen SU, Chen HH, Cheng TC, Liu CH, et al. Successful pregnancy following
blastocyst cryopreservation using super-cooling ultra-rapid vitrification. Hum Reprod 2005;
20: 122-8.

Isachenko V, Montag M, Isachenko E, van der Ven H. Vitrification of mouse pronuclear
embryos after polar body biopsy without direct contact with liquid nitrogen. Fertil Steril 2005;
84:1011-6.

Ishida GM, Saito H, Ohta N, Takahashi T, Ito MM, Saito T, et al. The optimal equilibration time
for mouse embryos frozen by vitrification with trehalose. Hum Reprod 1997; 12: 1259-62.

Kartberg AJ, Hambiliki F, Arvidsson T, Stavreus-Evers A, Svalander P. Vitrification with DMSO
protects embryo membrane integrity better than solutions without DMSO. Reprod Biomed
Online 2008; 17: 378-84.

Kasai M. Cryopreservation of mammalian embryos. Vitrification. Methods Mol Biol 1995; 38:
211-9.

Kasai M, Komi JH, Takakamo A, Tsudera H, Sakurai T, Machida T. A simple method for mouse
embryo cryopreservation in a low toxicity vitrification solution, without appreciable loss of
viability. ] Reprod Fertil 1990; 89: 91-7.

Bibliography-Cryobiology-Freezing of mouse embryos by vitrification



Kasai M, Nishimori M, Zhu SE, Sakurai T, Machida T. Survival of mouse morulae vitrified in an
ethylene glycol-based solution after exposure to the solution at various temperatures. Biol
Reprod 1992; 47: 1134-9.

Kasai M, Zhu SE, Pedro PB, Nakamura K, Sakurai T, Edashige K. Fracture damage of embryos
and its prevention during vitrification and warming. Cryobiology 1996; 33: 459-64.

Kong IK, Lee SI, Cho SG, Cho SK, Park CS. Comparison of open pulled straw (OPS) vs glass
micropipette (GMP) vitrification in mouse blastocysts. Theriogenology 2000; 53: 1817-26.

Kuleshova LL, MacFarlane DR, Trounson AO, Shaw JM. Sugars exert a major influence on the
vitrification properties of ethylene glycol-based solutions and have low toxicity to embryos
and oocytes. Cryobiology 1999; 38: 119-30.

Kuleshova LL, Shaw JM, Trounson AO. Studies on replacing most of the penetrating
cryoprotectant by polymers for embryo cryopreservation. Cryobiology 2001; 43: 21-31.

Landa V. Cryopreservation of mouse zona-free embryos and embryos exposed to biopsy and
reconstruction by vitrification in microdrops. Folia Biol (Praha) 1991; 37: 171-8.

Landa V, Slezinger MS. Vitrification of intact and half 8-cell mouse embryos injected with DNA
at 2-cell stage. Folia Biol (Praha) 1991; 37: 189-96.

Landa V, Slezinger MS. Production of transgenic mice from DNA-injected embryos
cryopreserved by vitrification in microdrops. Folia Biol (Praha) 1992; 38: 10-5.

Landa V, Tepla O. Cryopreservation of mouse 8-cell embryos in microdrops. Folia Biol (Praha)
1990; 36: 153-8.

Lane M, Schoolcraft WB, Gardner DK. Vitrification of mouse and human blastocysts using a
novel cryoloop container-less technique. Fertil Steril 1999; 72: 1073-8.

Lee DR, Yang YH, Eum JH, Seo JS, Ko JJ, Chung HM, et al. Effect of using slush nitrogen (SN2) on
development of microsurgically manipulated vitrified/warmed mouse embryos. Hum Reprod
2007; 22: 2509-14.

Lian A, Qu YX, Huang YX, Ma WW, Tang JM, Cheng GX. [Comparison of vitrification
cryopreservation among different stages of mouse embryos]. Shi Yan Sheng Wu Xue Bao
2003; 36: 279-82.

Liehman P, Tepla O, Fulka J. Vitrification of mouse 8-cell embryos with glycerol as a
cryoporotectant. Folia Biol (Praha) 1990; 36: 240-51.

Macas E, Merki-Feld GS, Xie M, Stiller R, Pelczar P, Imthurn B. High survival and developmental
rates of vitrified mouse zygotes following polar body biopsy. Reprod Biomed Online 2008; 16:
271-5.

Mazur P. Equilibrium, quasi-equilibrium, and nonequilibrium freezing of mammalian
embryos. Cell Biophys 1990; 17: 53-92.

Men HS, Chen JC, Ji WZ, Shang EY, Yang SC, Zou R]. Cryopreservation of kunming mouse
oocytes using slow cooling, ultrarapid cooling and vitrification protocols. Theriogenology 1997;
47:1423-31.

Bibliography-Cryobiology-Freezing of mouse embryos by vitrification



Miyoshi |, Ishikawa K, Kasai M, Kasai N. A practical transport system for mouse embryos
cryopreserved by simple vitrification. Lab Anim Sci 1992; 42: 323-5.

Mozdarani H, Moradi SZ. Effect of vitrification on viability and chromosome abnormalities in 8-
cell mouse embryos at various storage durations. Biol Res 2007; 40: 299-306.

Mukaida T, Wada S, Takahashi K, Pedro PB, An TZ, Kasai M. Vitrification of human embryos
based on the assessment of suitable conditions for 8-cell mouse embryos. Hum Reprod 1998;
13:2874-9.

Nagashima H, Kobayashi K, Yamakawa H, Ogawa S. Cryopreservation of mouse half-morulae
and chimeric embryos by vitrification. Mol Reprod Dev 1991; 30: 220-5.

Nakagata N. Survival of mouse morulae and blastocysts derived from in vitro fertilization after
ultra rapid freezing. Jikken Dobutsu 1993; 42: 229-31.

Nakao K, Nakagata N, Katsuki M. Simple and efficient vitrification procedure for
cryopreservation of mouse embryos. Exp Anim 1997; 46: 231-4.

Nakao K, Nakagata N, Katsuki M. Production of chimeric mice from cryopreserved blastocysts.
Exp Anim 1998; 47: 167-71.

Otsuka J, Takahashi A, Nagaoka M, Funabashi H. Optimal equilibration conditions for practical
vitrification of two-cell mouse embryos. Comp Med 2002; 52: 342-6.

Pedro PB, Zhu SE, Makino N, Sakurai T, Edashige K, Kasai M. Effects of hypotonic stress on the
survival of mouse oocytes and embryos at various stages. Cryobiology 1997; 35: 150-8.

Pogorelov AG, Katkov, Il, Smolyaninova El, Goldshtein DV. Changes in intracellular potassium
and sodium content of 2-cell mouse embryos induced by exposition to vitrification
concentrations of ethylene glycol. Cryo Letters 2006; 27: 87-98.

Pribenszky C, Molnar M, Cseh S, Solti L. Improving post-thaw survival of cryopreserved mouse
blastocysts by hydrostatic pressure challenge. Anim Reprod Sci 2005; 87: 143-50.

Rall WF. Factors affecting the survival of mouse embryos cryopreserved by vitrification.
Cryobiology 1987; 24: 387-402.

Rall WF, Fahy GM. Ice-free cryopreservation of mouse embryos at -196 degrees C by
vitrification. Nature 1985; 313: 573-5.

Rall WF, Wood MJ. High in vitro and in vivo survival of day 3 mouse embryos vitrified or frozen
in @ non-toxic solution of glycerol and albumin. J Reprod Fertil 1994; 101: 681-8.

Ramezani M, Valojerdi MR, Parivar K. Effect of three vitrification methods on development of
two-cell mouse embryos. Cryo Letters 2005; 26: 85-92.

Tharnprisarn W, Suwajanakorn S, Sereepapong W, Pruksananonda K, Boonyakasemsanti W,
Virutamasen P, et al. Mouse blastocyst vitrification compared with the conventional slow-
freezing method. ] Med Assoc Thai 2003; 86: 666-71.

Titterington JL, Robinson J, Killick SR, Hay DM. Synthetic and biological macromolecules:
protection of mouse embryos during cryopreservation by vitrification. Hum Reprod 1995; 10:
649-53.

Bibliography-Cryobiology-Freezing of mouse embryos by vitrification



Uechi H, Tsutsumi O, Morita Y, Takai Y, Taketani Y. Comparison of the effects of controlled-
rate cryopreservation and vitrification on 2-cell mouse embryos and their subsequent
development. Hum Reprod 1999; 14: 2827-32.

Valdez CA, Abas Mazni O, Takahashi Y, Fujikawa S, Kanagawa H. Successful cryopreservation
of mouse blastocysts using a new vitrification solution. | Reprod Fertil 1992; 96: 793-802.

Valojerdi MR, Movahedin M, Hosseini A. Improvement of development of vitrified two-cell
mouse embryos by vero cell coculture. ] Assist Reprod Genet 2002; 19: 31-8.

Walker DL, Gardner DK, Lane M, Tummon IS, Session DR, Thornhill AR. Cryosystem
assessment by glucose uptake of murine blastocysts. Reprod Biomed Online 2005; 11: 601-7.

Walker DL, Tummon IS, Hammitt DG, Session DR, Dumesic DA, Thornhill AR. Vitrification
versus programmable rate freezing of late stage murine embryos: a randomized comparison
prior to application in clinical IVF. Reprod Biomed Online 2004; 8: 558-68.

Yang QE, Hou YP, Yang ZQ, Zhou GB, Li XW, Zhu SE. [Vitrification of mouse blastocyst by open
pulled straw (OPS) method at different temperature]. Fen Zi Xi Bao Sheng Wu Xue Bao 2006;
39: 243-8.

Yang QE, Hou YP, Zhou GB, Yang ZQ, Zhu SE. Stepwise in-straw dilution and direct transfer
using open pulled straws (OPS) in the mouse: a potential model for field manipulation of
vitrified embryos. ] Reprod Dev 2007a; 53: 211-8.

Yang ZQ, Zhou GB, Hou YP, Yan CL, Zhu SE. Effect of in-straw thawing on in vitro- and in vivo-
development of vitrified mouse morulae. Anim Biotechnol 2007b; 18: 13-22.

Zhao XH, Yue TF, Sui XL. [Cryopreservation of mouse morula and blastocysts by vitrification].
Zhonghua Fu Chan Ke Za Zhi 2004; 39: 526-8.

Zhao XM, Quan GB, Zhou GB, Hou YP, Zhu SE. Conventional freezing, straw, and open-pulled
straw vitrification of mouse two pronuclear (2-PN) stage embryos. Anim Biotechnol 2007; 18:
203-12.

Zhou C, Zhou GB, Zhu SE, Hou YP, Jin F, Zhao XM, et al. Open-pulled straw (OPS) vitrification of
mouse hatched blastocysts. Anim Biotechnol 2007; 18: 45-54.

Zhou GB, Hou YP, Jin F, Yang QE, Yang ZQ, Quan GB, et al. Vitrification of mouse embryos at
various stages by open-pulled straw (OPS) method. Anim Biotechnol 2005; 16: 153-63.

Zhu L, Lou C, Huang MZ, Li H, Xing FQ. [Vitrification of mouse blastocysts using two kinds of
straw systems]. Di Yi Jun Yi Da Xue Xue Bao 2003; 23: 992-5.

Zhu SE, Kasai M, Otoge H, Sakurai T, Machida T. Cryopreservation of expanded mouse
blastocysts by vitrification in ethylene glycol-based solutions. ] Reprod Fertil 1993; 98: 139-45.

Zhu SE, Sakurai T, Edashige K, Machida T, Kasai M. Cryopreservation of zona-hatched mouse
blastocysts. ] Reprod Fertil 1996; 107: 37-42.

Bibliography-Cryobiology-Freezing of mouse embryos by vitrification



