
Types of Ovum and Cleavage



• The pronuclei then move towards each other 
in the centre of the zygote, their nuclear 
envelopes dissolve, and the chromatin 
condenses to enter prophase of the first 
mitotic division. First cleavage is normally 
seen within 24 hours after ovulation.







In vitro fertilization







In vitro fertilization

• For in vitro fertilization, the oocytes are co-
cultured with spermatozoa separated from fresh 
or commercially available frozen semen, 
depending on the species. Efforts to establish 
new evaluation methods for sperm quality and 
ability to induce normal embryo development 
have not become very practical and, in most 
laboratories, post-thaw motility is still the only 
test used routinely; the quality of a particular 
batch of semen is generally judged from the rates 
of embryo production that it gives. 



In vitro fertilization

• Various techniques are used to prepare the 
spermatozoa, most commonly centrifugation 
of the spermatozoa in a percol gradient 
followed by the so-called ‘swim-up’ 
separation: progressively motile spermatozoa 
are capable of swimming up into the more 
superficial layers of the fluid columns, away 
from their inactive counterparts



• Capacitation of spermatozoa in the uterus and 
oviduct is, of course, not possible in vitro. 
Hence, to promote capacitation in vitro, some 
laboratories treat the spermatozoa with Ca++ 
ionophore, but most use heparin treatment 
before and/or after addition of spermatozoa to 
the oocytes. 



• To stimulate sperm motility, a mixture of 
penicillinamine, hypotaurine and epinephrine 
is commonly added to the fertilization 
medium, although the efficacy of such 
treatment has been questioned. 



• Two features in particular underline how 
markedly different are fertilization in vitro and 
fertilization in the oviduct: first, the 
spermatozoa/oocyte ratio is approximately 
103–104 times higher in vitro than in vivo; 
second, the oocytes usually remain 
surrounded by cumulus cells in vitro whereas 
in the large domestic species these cells are 
largely shed during or shortly after ovulation 
in vivo. 



• The seemingly feasible explanation that the 
high number of spermatozoa is needed to 
overcome the cumulus barrier has not really 
been substantiated because similarly high 
spermatozoa/oocyte ratios are required to 
fertilize cumulus-denuded oocytes. 



• Indeed, removing the cumulus cells from the 
zona pellucida may actually decrease the 
percentage of penetrated oocytes without 
increasing the rate of polyspermic fertilization. 
Attempts to mimic, in vitro, the much lower 
spermatozoa/oocyte ratio and the cumulus 
cell investment that prevail in vivo have 
generally resulted in decreased rates of 
fertilization and blastocyst formation. 

















• REFERENCES:

• Hyttel, P., Sinowatz, F., Vejlsted, M., & Betteridge, 
K. (2009). Essentials of domestic animal embryology. 
Elsevier Health Sciences.

• Junqueira, L. C., & Mescher, A. L. (2009). 
Junqueira's

• basic histology: text & atlas (12th ed.)/Anthony L.

• Mescher. New York [etc.]: McGraw-Hill Medical, 
Chapter

• 15, pp. 314-354.


