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Effects of 1, 2-propanediol and ethylene glycol on the development
of cryopreservated 2-cell mouse embryos in uterus
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Abstract Ethylene glycol ( ETG) and 1, 2 propanediol (PROH) have been largely used in the cryopreservation of human and
other mammalian early stage embryos due to their low toxicity and high pemmeability to embiyos. In this study, we investigated the
cryoprotective activity of ETG and PROH on the development of 2-cell embryos. Twe-cell embryos were cryopresered with PROH
and ETG using convertional cryopreservation procedures. After thawing, the survival rates of 2-cell embiyos were assessed, and
their development to 4-cell embiyos, blastocysts, hatched blastocysts and offspring were compared with nonfrozen embiyos. The
total number of cells in a blastocyst in each group was examined. To further compare the integrity of frozen embryos between PROH
and EI'G, the level of cytoskeleton disruption of mouse embryos was detected. Resulks show that the percentage of damaged
blastomeres in 2 cell mouse embryos frozen with PROH and ETG respectively showed no difference. Embryos frozen with PROH
had significartly higher rates of development to 4-cell stage and expanded blastocyst stage than those frozen with EI'G (82 7% vs.
64. 6% and 61. 2% vs. 29. 1%, respectively, P< 0.01). However, there was no statistical difference in hatched blastocyst rate
and bith rate between PROH and EI'G (32 4% vs. 32 2% and 26 9% vs. 23.5%, P> 0.05). In addition, higher
cytoskeleton dismuption rate of embiyos was observed in ETG goup than in PROH group. Therefore, our results indicated that
PROH does appearto be a considerable akemative to the ETG in 2 cell embryo cryopreservation in mice [ Acta Zoologica Sinica
54 (6): 1098- 1105, 2008].
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Fig 1 Percentage of damaged blastomeres in 2-cell stage mouse embryos frozen with PROH and ETG ( £ test)
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Fig 2 The morphology and developmental rate of thawed twe-cell embryos in PROH group, ETG group and control group after
72h culture in vitro
A. PROH group emhiyos after 72 culture in viro. B. ETG group enbryos after 72 h culture in vitro. C. Control group emhryos after 72 h alture invitro.
D. Histogram of dot, histogram of gray and hisogram of oblique shov ing the rate of 4 cell, bladocyst and hatched blastocyst respectively. Bar= 50 Bm.
#% Represent significant difference of ETG group compared to PROH group and control group ( LSD test of One-way ANOVA, P< 0. 01).
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Fig 3 The number of cells in a blastocyst after 72 h culture in PROH, ETG and control group (MeantSD)
No significant difference was observed among different groups (LSD-test, P> 0 05). A. A blasocyst of PROH group. B. A blastocyst of ETG group. C. A

bhsocyst of Control group. D. Histograns showing the number of cells of blastocysts in each group. Bar= 20Bm.
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Table 1 Developmenttal competence of blastocysts derived from twe- cell embryos after 72 h culture in vifro proceeded by

cryopreservation and thawing

G Number of Number of Number of pregnancy Number of transferred Rate of embryo
>roup
recipient tranderred embryo recipient embiyo of pregnangy recipient developed to tem
PROH 3 36 2 26 26 9% (726)"
ETG 2 17 2 17 23 5% (417)*
Control 3 34 3 34 32 4% (1134°
(X , P< 005

Different superscripts in the sane column denote significant difference ( X:-test, P< 0.05).
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Fig 4 Effect of freezing on the cytoskeleton distribution of mouse embryos
Confocal images were made at the same optical parameter. A. an embryo of cytoskel don integrity. B. an embiyo of cytoskeleton disruption. C. the percentage

of embryos between cytoskeleon integrity or not. Bar= 10Hm.

, ETG
( 4B) 4C PROH  Emilianiet al. (2000)
ETG
ETG PROH ETG
PROH ., Bafraniet al. (2003)
., PROH 4
PROH  EIG ETG
. (
) ) ,
2 , ETG
PROH 2



1104

54

(ZP) (Garrisi et al., 1992),
(Dobrinsky, 2001),
(Yildiz et al., 2007),
( Coticchio et al., 2005),
(Khalifa et al., 2008)

2

(Grain, 1986)

(Vincent and Johnson, 1992), 1h

B

(Dobrinsky et al., 2000)

Tharasanit et

al.  (2005)
, PROH
ErG )
Er'G
PROH ,
ETG 2 PROH
2
, 72 h
, PROH
ETG,
PROH ErG ,
PROH
2
ETG
( References)

Bafrani HH, Salsabil N, Pasbakhsh P, Hassani H, Movahedin M, A+tarhi

T, Akbai F, Keshavarz M, 2003. Comparisonof 1, 2-propanediol and
ethylene glycol for cryopreservation of slow-cooled mouse zygotes and
their subsequent development. J. Assig. Reprod. Genet. 20 (6):
234- 240.

Boldt J, Cline D, Md.aughlin D, 2003. Human oocyte cryopreservation as
an adjunct to IVE-embryo transfer cycles. Hum. Reprod. 18 ( 6):
1250- 1255.

Cao YJ, Fan XJ, Shen Z, Ma BH, Duan EK, 2007. Nitric oxide affeds
preimplantation embryonic development in a rotating wall vessel
boread or simulating microgravity. Cell Biol. Int. 31 (1): 24- 29.

Chen SU, Lien YR, Chen HF, Chang LJ, Tsai YY, Yang YS, 2005.
Olservational clinical follow-up of oocyte cryopreservation using a slow-
freezing method with 1, 2-propanediol plus sucrose followed by ICSI.
Hum. Reprod. 20 (7): 1975- 1980.

Coticchio G, Bonu MA, Bianchi V, Flamigni C, Borini A, 2005. Criteria to
assess human oocyte quality afier cryopreservation. Reprod. Biomed.
Online 11 (4): 421- 427.

Cremades N, SousaM, Silva J, VianaP, Sousa S, Oliveira C, Teieira SJ,
Barros A, 2004. Experimental vitrification of human compacted morulae
and early blastocysts using fine dianeter plastic micropipetes. Hum.
Reprod. 19 (2): 300- 305.

Dobrinsky JR, 2001. GCryopreservation of pig embryos: adaptation of
vitrification technobgy for embryo tranfer. Reprod. Suppl. 58:
325- 333

Dobrinsky JR, Pursel VG, Long CR, Johnson LA, 2000. Birth of piglets
after trander of embryos cryopreserved hy cytoskeletal stabilization and
vitrification. Biol. Reprod. 62 (3): 564- 570.

Emiliani S, Van BM, Vannin AS, Biamane J, Englet Y, 2000.
Comparison of ehylene glyol, 1, 2propanediol and glycerol for
cryopreservation of slow cooled mouse zygotes, 4-cell emhyos and
bhsocysts. Hum. Reprod. 15 (4): 905- 910.

Furusawa T, Kotani E, IchidaM, Sugimura Y, Yamanaka H, Takahashi S,
Fukui M, Kogwre K, Sakaguchi B, Fujii H, lkenaga M, Watanabe T,
2001. Embryonic develpment in the eggs of the silkworm Bombyx mori
exposed to the space envimnment. Biol. Sci. Space 15 ( Suppl.):
177- 182

Garrisi GJ, Talansky BE, Sapira V, Gordon JW, Navot D, 1992. An intact
mna  pellucida is not necessary for succesful mouse anbryo

677- 681.

Grain J, 1986. The cytoskeleton in protigs: nature, smcture, and
functions. Int. Rev. Cytol. 104: 153— 249.

Khalifa TA, Rekkas CA, Lymberopoulos AG, Sioga A, Dimitriads I,
Papanikolaou T, 2008. Factors affecting chromatin sability of bovine
spermatozoa. Anim. Reprod. Sci. 104 (2-4): 143— 163.

Lei XH, Cao Y], Duan EK, Ma BH, 2008. Pemeability and toxicity of four
cryoprote ants on 2 cell enbryo in the mouse. Acta Zoological Sinica 54
(4): 725- 732 (In Chinese) .

Magli MC, Ganaroli L, Fortini D, Ferraretti AP, Munne S, 1999. Impact
of blatomere biopsy and cryopreservation techniques on human enbryo
viability. Hum. Reprod. 14 (3): 770- 773.

Mukaida T, Wada S, Takahashi K, Pedro PB, An TZ, Kasai M, 1998.
Vitiification of human enbryos based on the assessment of suitable
conditons for 8-cell mouse embryos. Hum. Reprod. 13 (10): 2874-
2879.

Papaioannou VE, Ebert KM, 1988. The preimplantation pig embryo: cell

cyopreservation. Fertil. Sterl. 57 (3):

number and allocation to trophectoderm and mner cell mass of the
bhsocyst in vivo and in vitro. Development 102 (4): 793— 803.
Shaw M, Ward C, Trounson AO, 1995. Evaluation of propanediol, ethylene



2 1105

glycol, sucrose and antifreeze proteins on the survival of slow woled
mouse pronuclear and 4-cell embryos. Hum. Reprod. 10 (2): 39%-
402.

Tharasanit T, Colenbrander B, Stout TA, 2005. Effect of cryopreservation on
the cellular integrity of equine emhryos. Reproduction 129 (6): 789-
79%8.

Van WL, den DJ, Rall WF, 1997. Field trial to compare pregnancy rates of
bovine embryo ayopreservation methods: vitrification and one-step
dilution versus slow freezing and three-sep dilution. Theriogenology 48
(7): 1071- 1084.

Vincent C, Johmson MH, 1992. Cooling, cryoprotectants, and the
cytoskeleton of the mammalian oocyte. Oxf. Rev. Reprod. Biol. 14:
73— 100.

Yildz C, Owaviani P, Law N, Ayears R, Liu L, M&Kedie C, 2007.
Effects of cryopreservation on sperm quality, nuclear DNA integrity, in
vitro fettilization, and in vitro embryo development i the mouse.
Reproduction 133 (3): 585~ 59%.

R R R , 2008. 2

54 (4): T25- 2.



