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Infertility treatment, a matter of a lovely sperm?
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N owadays, the efficiency of the infertil-

ity treatment is relatively low. One of

the cues to counteract this problem relies on

the optimum selection of spermatozoa. We

developed a new method (sperm selection

assay (SSA)) based on the chemical attrac-

tion of spermatozoa that are at the best

functional state. Additionally, the SSA leads

spermatozoa to complete and/or acquire

the competence to fertilize the egg. These

effects are equally observed either in nor-

mal or subfertile semen samples. Those cap-

abilities of SSA may improve the success of

current infertility treatment.

INFERTILITY, A SOCIALLY SENSITIVE

DISEASE

Infertility is increasing and affects more than

70 million couples worldwide. Assisted repro-

duction technologies (ARTs) have facilitated

the birth of babies that would be impossible

under natural circumstances. However, the

current efficiency of infertility treatment is

around 30%, while the unsuccessful couples

undergo the expensive and emotionally dis-

turbing treatment even more than once.1

What are the reasons for this low perfor-

mance? One explanation may rely on sperm

attributes since the commitment of the sper-

matozoon is not only to fertilize the egg but

also to directly affect early embryo develop-

ment and implantation.2 Therefore, the selec-

tion of a ‘good’ spermatozoon becomes

essential, especially for intracytoplasmic

sperm injection (ICSI) into the egg. This

medical procedure, called ICSI, is the most

popular ART nowadays.1 In the majority of

in vitro fertilization laboratories, the sperm

selection for ICSI is based on sperm morpho-

logy and motility. However, these features do

not predict how healthy a sperm is.3 Ideally, a

method for sperm selection must be as nat-

ural as possible, and should stand on the

sperm competence even beyond fertilizing

the egg.

CAN A SPERMATOZOON AT OPTIMUM

FUNCTIONAL STATE BE SELECTED?

Capacitation is a functional process that

enables the spermatozoon to fertilize the

oocyte. Interestingly, capacitated spermato-

zoa can be recruited by the chemical guidance

of a gradually distributed attractant molecule.

This phenomenon is called sperm chemo-

taxis, which may transport spermatozoa to

the egg’s vicinity.4,5 Very low doses of proges-

terone (a steroid secreted by the cells sur-

rounding the oocyte) attract capacitated

human spermatozoa.6,7 By combining the

ability of chemotaxis to select good spermato-

zoa with the use of progesterone as an attrac-

tant molecule, a new sperm selection assay

(SSA) was recently developed.8

CAPACITATED SPERM AND MORE

The SSA is efficient in recruiting capacitated

sperm, which is potentiated after successive

SSA. Oxidative stress is a well-known stimu-

lus for DNA fragmentation, which is one of

the causes of failure of fertilization, embryo

development and implantation.2 After SSA,

the level of oxidative stress and DNA frag-

mentation is significantly reduced, while

sperm motility and viability are kept constant

and high. Thus, the SSA supplies an elite sub-

population composed of spermatozoa that

are capacitated, with intact DNA, low oxi-

dative stress and high levels of motility and

viability.

GRADUAL SUPPLY OF PROGESTERONE

ENHANCES SPERM FITNESS

For running the SSA, sperm are previously

incubated under capacitating conditions,

thus promoting the acquisition of a subpopu-

lation of capacitated sperm, which is the

one that follows the chemical attraction of

progesterone. Surprisingly, exposure to pro-

gesterone gradients stimulates the prepara-

tion of spermatozoa for fertilization. This is

particularly notable in samples that are

unsuccessful in getting the expected level of

capacitated spermatozoa on their own. How

can a gradient of such tiny amounts of pro-

gesterone (picomolar!) stimulate sperm capa-

citation? The molecular bases of this

intriguing fact need to be further investigated.

UNDER THE SSA UMBRELLA

EVERYTHING IS OF THE SAME COLOR

In subfertile semen samples, the efficiency of

SSA to select a subpopulation enriched with

spermatozoa at the best functional state is

essentially the same as that observed in nor-

mal ones. Even normal semen (and those with

a history of unexplained sterility) is also bene-

fited by SSA. In this context, the initial level of

capacitated sperm seems to better mark the

differences between semen samples, instead

of the classical sperm parameters such as

sperm concentration, motility and morpho-

logy. In other words, when semen is evaluated

from a physiological point of view (like selec-

tion of capacitated sperm by chemotaxis), the

traditional classification of semen is not

longer supported.

IS TRANSLATIONAL MEDICINE ALSO

POSSIBLE FOR SSA?

As mentioned above, SSA provides a subpo-

pulation enriched in spermatozoa at the best

functional state, and this may have several

medical applications. The use of a subpopu-

lation containing the best spermatozoa

selected by a natural procedure would

increase the chance to pick out the optimum

spermatozoon for ICSI, or to fertilize the

oocyte during co-incubation under in vitro

conditions. Thus, the application of SSA in

the treatment of infertility may enhance the

probability of proceeding with a normal

embryo development and child delivery.

Additionally, SSA may be used to easily
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diagnose the physiological state of a semen

sample and to predict its performance under

ART treatments. The main novelty of SSA is to

help poor semen samples to naturally prepare

spermatozoa for fertilization, which in times

of transgenesis and sophisticated biotechnolo-

gies, makes SSA a simple, non-invasive cellular

therapy for the infertile couple. As a whole,

these capabilities of SSA may improve the

low efficiency of current ART procedures.

NOT EVERYTHING THAT SHINES IS GOLD

Sperm samples are heterogeneous. At any

given time, even a good sample has a small

subpopulation of spermatozoa at an optimum

functional state.4 Depending on the initial level

of capacitated sperm, SSA increases two to four

times the amount of the best spermatozoa the

sample has (in some extreme cases, it is raised

up to 11 times). Despite this notable efficiency,

SSA cannot provide a pure population of good

spermatozoa. Further studies are needed to

verify whether the enriched sperm subpopula-

tion selected by SSA is sufficient to enhance

infertility treatment, and if so, to what extent.
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