
Why do straws vary in quality and why does it mater? 

 

Cryopreserva�on is the most common way to preserve sperm, or 
commercialize male gene�cs in both livestock and wild species. 
Cryopreserva�on is the process where fresh sperm are frozen 
down to –196°C (temperature which cellular metabolism stops).  
They can be stored at this temperature indefinitely.  When we 
want to use the straws, the cells are thawed to be used in 
fer�liza�on. In livestock, cryopreserva�on assists the wide 

spread of gene�c diversity and genera�onal produc�ve gain through ar�ficial insemina�on and in vitro 
fer�liza�on. However, freezing and thawing process has detrimental effect on the sperm physiology, causing 
damage to the cell as well as molecular modifica�ons that eventually lead to the reduc�on of sperm fer�lity 
and even the early death of a resultant embryo (30 to 90 days into the pregnancy).  

When freezing sperm, intracellular ice forms.  When this happens, the pointy ice crystals and the 
changes in water content inside the cell  causes damage called ‘cryodamage’ (induced by the act of 
cryopreserva�on). This cryodamage causes severe altera�ons in 
cri�cal sperm structures such as plasma membrane, acrosome, 
mitochondrial ac�vity which fuels the sperm with energy, and DNA 
integrity. Many of these points of damage reduce the fer�lity 
poten�al of the cells, even if they are s�ll mo�le a�er thawing.  In 
fact, most of the sperm damage that affects fer�lity cannot be seen 
by simply looking in a microscope.  That’s why tradi�onal sperm 
assessment (looking at the straw in the field or in a lab with only a 
microscope) can lead to misinterpreta�on of sperm quality of 
par�cular frozen-thawed sperm sample.   This is one big source of varia�on between straws, and can change 
between freeze codes. 

Farm animals like boars, bull, ram, and stallion have sperm with less tolerance to cryopreserva�on when 
compared to human, rabbit, cat, and dog sperm 3. There are several factors that affect the tolerance of the 
sperm to cryopreserva�on, termed “freezability” 4. In addi�on to the variability male to male, intrinsic biological 
components of the par�cular sperm can lead to variable freezability, and sperm quality a�er freezing and 
thawing.  The composi�on of the fats that an animal consumes can affect his sperm quality.  Specifically the 
membrane quality (phospholipids and cholesterol molecules) will affect the freezability. Some gene�cs seem to 
affect post-thaw sperm quality health.   There is a hereditary component to sperm quality, so considering this 
when you breed, will help to improve overall male fer�lity over �me.  

Within an individual bull or stallion, there is a large ejaculate and sperm quality variability. Beside the 
unknown biological factors, gene�cs (breed and gene�c line), health (illness), an�bio�c use, and nutri�on status, 
dietary regime and supplements, housing and environmental condi�ons, season, stress,  can directly and 
indirectly affect ejaculate and sperm quality within a par�cular male.   Did you know that a fever can cause poor 
sperm quality for up to 60 days? And changes in nutri�on can take 60 to 90 days to have an impact.  



The sperm quality a�er freezing and thawing is also affected by technical aspects of the processing The 
use of cryoprotec�ve agents in the freezing media, type and quality of freezing media, use of an�oxidant and 
protec�ve agent, protocol, �ming, packing type, freezing and thawing curve by the use of manual or 
programable devices, thawing media and personnel among others play a cri�cal role in the outcome of sperm 
quality a�er cryopreserva�on 4.  This is why different studs will have different sperm quality within the same bull.  

Sperm quality plays an important role in not only fer�liza�on, but also the ini�al development of the 
resultant embryo.  It’s important that you understand more than mo�lity when you are picking the stud you are 
going to use.  Have the sperm tested before you use it.  It will save you a bunch of money! And remember, sperm 
quality can change.  You can affect some of the changes of sperm quality… don’t give up, just give us a call! 
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