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lnfluence of mediums following biopsy on the uiability of bovine embryos produced in vitto
Summary

The aim of this study was to estimate the viabiliĘ of biopsied bovine embryos produced in vitro in Ham's
F10 and IVM media.52 biopsied embryos (23 morulae, 17 early blastocysts and 12 blastocysts) were cultured
for 24 hours in vitro in Ham's F10 and lVM media.4I (78.85Yo) embryos were restored: 16 (69.51"ń) morulae,
and 14 (82.350ń) early blastocysts and ll (91.67oń) blastocysts (P<0.05). Biopsied morulae restored better in
the Ham's Fl0 medium (7I.43%) than in the IVM (66.61%) (P<0.05). 88.89% of early blastocysts restored in
Ham's F10 medium and 75.0"ń of these embryos restored in IVM medium (P<0.05). 1000ń of blastocysts
restored in Ham's F10 medium and 83.337o of them restored in IVM (P<0.05). 42,860ń of biopsied morulae
cultured in Ham's F10 medium and on|y 11.1o/0 of these embryos cultured in the lVM were of excel|ent
quality. About 2 twice as few embryos were of good quality in Ham's Fl0 medium (28.57%) than in lVM
medium (55.56%) (P<0.05). 55,560ń of biopsied early blastocysts cultured in Ham's Fl0 medium and 25,0Yo
of these embryos cultured in IVM medium were of excellent qualiĘ (P<0.05). 33.33o^ of good qualiĘ early
blastocysts were obtained in Ham's F10 medium and 50.0% in IVM (P<0.05). 66.67oń of biopsied blastocysts
cultured in Ham's F10 medium and only 16.670ń of these embryos cultured in IVM were of exce|lent qualiĘ.
33.33oń good quality blastocysts were obtained in Ham's F10 medium and 66.60"ń in the IVM (P<0.05).

ln vitro produced bovine morulae, early blastocysts and blastocysts which restored more when they were
cultured in Ham's F10 medium after biopsy. Thus, Ham's F10 medium is more suitable for the viability of
biopsied bovine embryos produced in vitro than IVM.
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muscular atrophy- 1, retinitis pigmentosa, neurofibro-
matosis type 1, Huntington disease, Duchenne muscu-
lar dystrophy, haemophilia A and B and other diseases
(II, I], 23, 25, 28, 32, 33).

The cells of in vitro or in vivo produced bovine em-
bryos, which were biopsied ( 1, 5, 29-31) or separated
during splitting ofmorulae andblastocysts (5, 15), can
be used for investigations.

The efficiency of testing and the viabilĘ of embryos
depend on the number of blastomeres, which were
taken by biopsy. Several cells are taken by microaspi-
ration more simply, but the precision of PCR is smal-
ler. When a Iarge number of blastomeres is taken by
microsection the viability of embryos decreases (7).
Many authors (10, 16, 18, 19, 22) recommend to
biopsy 2-15 cells, but Vajta et al. (30) suggests to take
15-20% of blastomeres.

Carbonneau with co-workers (8) proved that in
vitroproducedbovine embryos of 5 days are more sen-
sitive to biopsy if compare to those of 7 days. Vajta
(31) maintained that 98oń of blastocysts derived in
vitro suwived after biopsy by microsection in their

The evaluation of forthcoming offspring's sex was
of interest to the farmers for a long time. It is possible
to create the population of genetically precious live-
stock of desirable sex. The sex of offspring's may be
estimated from several embryo's blastomeres by the
new and most precise method (polimerase chain reac-
tion (PCR)) by which the specific DNA fragments of
y chromosome are determined witch the x chromo-
some hasn't. Bovine embryos' cells can be used not
only for their sex determination but also for investiga-
tions of poliploidy, genotyping for rc-casein, growth
hotmone (GH) andprolactin (PRL) polymorphic alle-
les, genetic determined diseases (bovine leukocyte
adhesion deficiency - BLAD) (7, 9).

Early diagnosis of diseases, which can be inherited
genetically, is very significant in human medicine. The
biopsy of human embryos and I or II polar body can be
made in order to diagnose al -antiĘpsin disease, Down
syndrome, Robertsonian translocation, cystic fibrosis,
Lesch-Nyhan disease, Tay-Sachs disease, polyposis
coli, Fragile X syndrome, myotonic dystrophy, sickle
cell disease, thalassemia, Fanconi anemia-A, Spinal



laboratory and 85% of blastocysts were viable after
biopsy andvitrification. Forel et al. (10) estimatedthat
58% of in vitro produced blastocysts survived after
biopsy by microaspiration.

The scientists use different media for culture ofbiop-
siedbovine embryos: Menezo's 82 (8), TCM-199 with
foetal calf serum (24,30,31), CR-laa (2), Dulbecco's
phosphate buffered saline (24).There is lack of infor-
mation in the literature concerning comparison of dif-
ferent media and it is not clear which medium is most
suitable for embryos' culture after their biopsy. There-
fore in this study we tried to compare the influence of
Ham's F10 and IVM media, which were most avatla-
ble to us for the viability of in vitro produced bovine
embryos after their biopsy.

Material and methods

Production of bovine embryos in vitt,o. Ovaries were
obtained from slaughtęred cows and heifers. Material was
transported and oocytes were collected according to general
method (I2-I4,20). The Ham's F10 medium, Sigma, Cat,
No. N-6635, with 10% foetal bovine senrm (FBS) and 10

pg/ml follicle stimulating hormone (FSH) was used for ma-
turation of oocytes (27). Oocytes were matured in medium
under mineral oil for 24hat 38.5"C in 100% air humidity in
a special gas atmosphere consistin g of 50ń C) 2, 5o/o CO 2,90o^
N.. Maturity of oocytes was assessed according to changes
inihe cumulus layer. Sperm separation was carried out using
a ,,swim-up" method from frozen - thawed bull semen in the

Sp/Hepes-TALP medium (26) with 6.0 mg/ml bovine serum
albumin (BSA). Oocytes were fertilised for 18 hours in the

IVF-TALP medium (3) with 6.0 mg/ml BSA and 20 p"glml
heparin at 38.5'C in 100% air humidity in a special gas

atmosphere consisting of 5oń ()2, 5oń CO2,90oń Nr. Ferlili-
sed oocytes were cultured in the IVM medium (M199
Hepes, Sigma, Cat. No. M-2520,with 10% FBS) in the same
conditions as they were mature d (21). Development of em-
bryos was estimated at 72 and 144 hours after maturation
according to number of blastomeres.

The biopsy of embryos. 64 embryos (28 morulae, 2I ear7y

blastocysts and 1 5 blastocysts) produced in vitro were biop-
sied using ,,scratched bottom technique" without microma-
nipulator (:4,6). 6r Q5.31%) of them were biopsied suc-
cessfully: 26 (81.08%) morulae, 20 (95.24%) early blasto-
cysts and ]5 (100%) blastocysts. 52 embryos (23 morulae,
17 early blastocysts and 12 blastocysts) were cultured in
vitro fot investigation of their viability after biopsy (tab. l).
Two media were used for culture of embryos: Ham's F10
(Sigma, Cat. No. N-6635, with 10% FBS) and the culfure
medium IYM. 24 hours cultured embryos were estimated

and stained with Hoechst 33342
m iodide (10 pglml). The number of
(pink) blastomeres was determined

using fluorescent microscope (MBY 15, Russia). Embryos
were classified morphologically for excellent, good and
degenerated quality. Embryos that had very small amount
(< 10%) of dead blastomeres are classified as excellent
quality. Embryos of good quality had l0-20oń dead blasto-
illeres. Embryos that had more than żOoń dęadcells are clas-
sified as degenerated (żI,2'7).

Results were analysed using the Student Gaset's test.

Results and discussion

The data of fig. 1 show the number of blastomeres
that were biopsied from the embryos. 9.71 + 0.39
blastomeres were taken from morulae during biopsy,
19.1 + 0.6 cells were biopsied from early blastocysts
and 27.93 + 0.89 cells were taken from blastocysts
(P < 0.05).

Overall 4I (73.85%) embryos restored durtng ż4
hours of culture: 16 (69,570ń) morulae, and 14

(82.35%) early blastocysts and 1I (9I.67%) blasto-
cysts (P < 0.05) (tab. 1).- 

The results of investigations of embryos' restoring
show thatbiopsied morulae restoredwell in the Ham's
F10 medium (71 .43%) than in the IVM (66.61%)
(P < 0.05) (fig.2).88.89% of early blastocysts resto-
red in the Ham's F 1 0 medium and 7 5 .0oń of these em-
bryos restored in the IVM medium (P < 0.05). 16.61%
ofblastocysts restoredmore inthę Ham's F10 medium
than in the IVM (P < 0.05),

The data of fig. 3 show the influence of restoring
media on the quality of biopsied morulae: 42.86% of
biopsied morulae cultured in Ham's F10 medium and

Fig. 1. The number of blastomeres biopsied from bovine em-
bryos produced in vitro G + S_)

Explanation: a, b, c significant differences at P < 0.05

Tab. 1. The results of the investigation of biopsy and resto-
ring of iz vilro produced bovine embryos
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Fig. 2. The influence of media on restoring of in vitro produ-
ced bovine embryos after biopsy (%o)

Explanation: a, b - significant differences at P < 0.05

F'ig. 3. The influence of media on quality of in vitro produced
bovine morulae after biopsy (7o)
Explanation: a:b, a:d, b:c, c:e - significant differences at P < 0.05;
b:d, d:e - not significant differences at P > 0.05

only II.IIYo ofthese embryos cultured in the IVM were
of excellent quali§. About 2 times less of embryos
were of good quality in Ham's F10 medium than in
IVM medium (P < 0.05).28.57% of biopsied moru-
lae cultrrred in Ham's F10 medium and33.33oń of these
embryos cultured in the IVM degenerated (P > 0.05).

Fig. 4 shows the influence of restoring media on
quality of biopsied early blastocysts. About 2 times as
much early blastocysts were of excellent quality in
Ham's F10 medium than in IVM medium (P < 0.05).
33.33% of good quality early blastocysts were ob-
tained in the Ham's F10 medium and 50.0%o in the
IVM (P < 0.05). Much less of embryos degenerated
when they were cultured in Ham's F10 medium
(II.II%) than in the IVM (25.0%).

The data of fig. 5 show the influence of restoring
media on the quality of biopsied blastocysts: 66.61%o
of biopsied blastocysts cultured in the Ham's F10
medium and only 16.67% of these embryos cultured

in the IVM were of excellent quality. In the Ham's F 10
medium blastocysts of good qualiĘ were 2 times less
than in IVM (P < 0.05). 16.67% of embryos cultured
in IVM medium degenerated.

The offspring's' sex, genotype and genetically de-
termined diseases canbe estimated atearly embryonic
period. The precision of test depends on the number
of blastomeres. The biopsy of large number of blasto-
meres is easier, but the embryos are injured more and
therefore develop worsę after their transplantation (7 ,

I0,22). The position of morulae hasn't the account
during biopsy. During biopsy of blastocyst the cells
are taken from trophectoderm only, the inner cell mass
must not be touched. The dead cells can be used for
investigation also. But some cells may have mutated
DNA; therefore they may be used with viable blasto-
meres (7), The best results are received when the biopsy
is done by microsection and 7-30 blastomeres arę ta-
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Fig. 4. The influence of media on quality of in vitro produced
bovine early blastocysts after biopsy (%)
Explanation: a:b, a:c, b:d, c:d, d:e significant differences at
P < 0,05; b:e - not significant difference at P > 0.05

Fig. 5. The influence of media on quality of in vitt,o produced
bovine blastocysts after biopsy (7o)
Explanation: a:b, b:c - significant differences at P < 0,05
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ken (8, 24). Kirkpatrick and Monson (16) took 2-8
cells. The other authors (10, 18, 19, 22) recommend to
biopsy 5- 15 cells. Vajta with co-workers (30) suggests
to take 15-20% of blastomeres. During our investiga-
tions 9.77 + 0.39 blastomeres were taken from moru-
lae, 19.1 + 0.6 cells were biopsied from early blasto-
cysts and 27.93 + 0.89 fromblastocysts. Therefore we
can suggest that this number of biopsied blastomeres
is sufficient for the embryos' genetic analyses.

tained that in vivo produced
more sensitive to biopsy by

rulae. I00% of morulae and
83.3% of blastocysts were viable when they were cul-
tured after biopsy in vitro for 24 hours. After 36 hours
of culture 7 5oń of morulae and 66.70ń of blastocysts
were viable. Agca et al. (1) and Carbonneau et al. (8)

demur to these propositions. They estimated that bla-
stocysts of 7 days old were more resistant to biopsy
than morulae of 5 days old. According to Vajta's (31)

data98oń of blastocysts produced in vitro survived after
biopsy by microsection. The results of our study coin-
cide with these authors' results (1, 8, 3I). In vitro pro-
duced biopsied bovine blastocysts restored more
(9I.67%) than early blastocysts (82.35%) and moru-
Iaę (69.57%).

The Ham's F10 and M199 (as background of IVM)

quantity of components of thesę media have the in-
fluence on viability of biopsied embryos.

Our results show that the quantity of restored em-
bryos was major when they were culfured after biopsy
in Ham's F10 medium (1I.43% of morulae, 88.89%
of early blastocysts and 100% of blastocysts) than in
IVM (66.67oń,75o^ and 83.33Yo respectively). The
number of excellent and good quality embryos was
major in Ham's F10 medium than in IVM. These sta-

tistically significant results (P < 0.05) show that the
Ham's F10 medium fits more for the restoring ofbiop-
sied bovine embryos produced in vitro than IVM.

In vitro produced bovine morulae, early blastocysts
and blastocysts restored more when they were cultu-
red in the Ham's F10 medium after biopsy. Therefore
the Ham's F10 medium fits more for the restoring of
biopsied bovine embryos produced in v itro than IVM.
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