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Cryopreservation of oocytes after vitrification 
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Summary 

Recently the majority of studies and research in the field of physiopathology of reproduction have been oriented towards cryo
preservation of female eggs. This could resolve the ethical problems connected with the preservation of the embryo and with the 
gestation of the surplus oocytes collected after cycles of ovarian hyperstimulation 

Notwithstanding that extraordinary results have been obtained in the field of cryopreservation of embryos and 习permatozoa, the 
freezing of oocytes involves unfortunately many difficulties in relation, above all, to deep morphostructural and functional modifi
cations which take place due to the low temperatures and to the toxic action of cryoprotective agents 

The aim of this work was to test and then verify whether an efficient method of preserving the female egg cells by freezing m 
order to be able to subsequently use them for in vitro fertilization. 

The conclusions of this study, even if not highly encouraging, have allowed us to better evaluate the damage caused by low tem
peratures and at the same time should stimulate us and other researchers in this field to find new methods which will allow us to 
reach higher aspirations. 
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Introduction 

All the laboratory procedures used for in vitro fertili
zation in the field of human medicine have come from 
studies of the embryos and oocytes of experimental 
animals such as the mouse and rabbit and zootechnical 
animals like cows and sheep. 

In the same way, methods for the cryopreservation of 
human oocytes and embryos at the preimplant stage have 
also come about from laboratory experiments with 
animals. The capacity to cryopreserve embryos at the 
preimplant stage has become of primary importance in 
the application of the clinical protocols to increase the 
potential of in vitro pregnancy [I, 2]. 

The possib山ty of freezing human embryos is particu
larly relevant when considering the fact that ovarian 
hyperstimulation frequently produces an excessive 
number of oocytes and consequently of embryos with 
respect to the number that can be placed in the Fallopian 
tubes and uterus. 

The presumed risk of multiple pregnancies and the pos
sibility of causing selective intrauterine abortions has 
limited the number of oocytes and pronucleated eggs that 
can be transfen气ed to the Fallopian tubes during the trans
fer procedure of some gametes and zygotes and has 
reduced the number of embryos at the division stage that 
can be transfered to the uterus after in vitro fertilization. 

Many artificial reproduction programs try to maximize 
the number of embryos produced following a single cycle 
of ovarian stimulation and to freeze the resulting excess 
embryos of that treatment. 

Presently human embryos are frozen within the first 
and second day of fertilization. This development period 
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is considered to be the most practicable method. 
However in these first stages, and especially in the pro
nuclear stage, an adequate estimate of developmental 
potential is not always possible and moreover one has to 
also keep into account the growing capacity of the human 
embryo after freezing. 

Consequently it would be preferable to prolong the 
stage of development of the excess embryos up to the 
stage of morula before initiating the freezing procedure. 
In this way only the embryos that have shown a certain 
potential would be used for such a procedure [3]. 

However the ethical and legal problems associated 
with the attempts to define when life really begins and 
the rights and the legal state of the embryo have led to 
the belief that cryopreservation of oocytes could be an 
alternative approach for the management of excess 
gametes usually collected after controlled ovarian hyper
stimulation [4]. 

At present the literature reports few cases of births resul
ting from in vitro fertilization of frozen oocytes of which 
the majority are in mice, rabbits and in humans f 5, 6]. 

Siebzehnruebl et al. (1989) reported a case of birth 
deriving from the transfer to the uterus of seven out of 14 
mouse oocytes that were fertilized and arrived at the first 
stage of division, obtained from in vitro fertilization of 
frozen MIi (metaphase II) oocytes with the addition of 
1.5 mol DMSO (dimethysulphoxide), according to the 
procedure of slow freezing [7]. Even if these results can 
be encouraging for those who apply cryopreservation to 
oocytes, the injurious effects of cryoprotectors on free
zing and thawing to the structure of the cytoplasm and 
the integrity of the meiotic spindle must be kept into 
account. Cryoprotector agents are necessary to freeze 
tissue and cells but the molar concentrations required can 
cause damage due to osmotic effects and chemical toxi-












