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The pre-implantation genetic diagnosis (PGD) is an integral 
procedure of assisted reproduction technology since its 
introduction in 1990. It has been developed as a screening and 
diagnostic technique for patients at risk of transmitting genetic 
diseases to their offspring.
 
The PGD and pre-implantation genetic screening (PGS) 
techniques facilitate the genetic investigation of the human 
embryo by either biopsy of polar bodies from oocyte at the 
day of retrieval or day 1 of fertilization, biopsy of one or two 
blastomeres from cleavage stage embryo, and of trophectoderm 
cells from blastocyst stage1-3. 

Cleavage stage biopsy of one or two blastomeres remains the 
preferred practice for PGD, accounting for approximately 
90% of the reported cases1,4. Up to date, no agreement has 
been reached on how many blastomeres should be biopsied 
for genetic investigation. Studies reported adverse effects on 
the embryo development and pregnancy rate subsequent to the 
removal of two blastomeres5,6. In contrast, van de Velde et al 
suggested that biopsy of one or two cells at the cleavage stage 
(8 cells) does not affect the implantation or the pregnancy rate, 
with the advantage of improving the efficacy of the diagnostic 
tests7,8.

The standard IVF culture medium can be used for the biopsy 
during PGD. However, its effectiveness depends on the 
development stage of the embryo1. Embryos at cleavage stage  
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Objective: To evaluate the impact of blastomere biopsy on mouse embryos at cleavage stage and 
the cofactors that may affect the blastocyst development.

Design: An Experimental Animal Study. 

Setting: Department of Obstetrics and Gynecology, University of Monash, Melbourne, Australia.

Method: Cleavage stage of mice embryos at four cells (group 1) and eight cells were biopsied; 
the eight-cell embryos either had one cell (group 2) or two cells removed (group 3). The effect of 
biopsy on the embryo was compared with the control group (group 4, no biopsy).

Result: The rate of hatched blastocyst was significantly better in group 4 (77.27%) compared to 
group 1 (50%) (P-value=0.0023) and similar to group 2 (66.7%) and group 3 (64 %). There was 
no significant impact on the number of blastomeres removed in eight-cell stage and blastocyst 
development. The overall hatched blastocyst rate was significantly lower in the biopsied embryos 
incubated in the Ca2+/Mg2+ free medium for more than 15 minutes, P-value=0.0455.

Conclusion: Biopsy of cleavage-stage embryos at eight-cell stage have less adverse impact on 
blastocyst viability compared to biopsy at four-cell stage. The incubation of embryos in Ca2+/Mg2+ 
free medium for more than 15 minutes reduced blastocyst development. 
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of 6-8 cells which showed compaction loosened the blastomeres 
from the membrane when  incubated in Ca+2/Mg+2 free medium 
for a short period; the effectiveness of this practice was reported 
by Dumoulin J et al and suggested no adverse outcome on the 
embryo development8,9. This is becoming a common practice 
for biopsy at cleavage stage1,7,8. However, others suggested that 
by incubating the embryo in such a medium could compromise 
the embryo’s survival ability10.

Cleavage stage biopsy is an invasive test which evaluates 
the genetic composition of the embryo; the procedure carries 
adverse effects on the embryo development. The benefit of the 
procedure outweighs the risks involved.

The aim of the study is to evaluate the optimal embryo 
developmental stage for biopsy and the impact on the embryo 
development. 

METHOD

Female F1 mice (CBA X C57B16/J) of approximately 5-7 
weeks old were super-ovulated. One hundred twelve two-
cell embryos were collected and cultured for 24 hours in a 
humidified CO2 incubator at 37o C under 5% v/v. The following 
day, the embryos were evaluated and grouped according to cell 
number; only 4-8 cell embryos were included in the study. The 
embryos were evenly and randomly allocated to the four study 
groups, see figures 1 and 2.     


