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Spermatogenesis

Each day millions of sperm cells are produced in human testicles. 
This is the process of the gradual transformation of germ cells into 
spermatozoa, called spermatogenesis (see figure 1). The sperma-

togenesis starts with stem cells called type A spermatogonia. These 
cells undergo mitosis several times and become type B spermatogonia. 
Type B spermatogonia eventually turn into spermatids through meiotic 
divisions. During the final stage of spermatogenesis, called the sper-
miogenesis, spermatids undergo differentiation into mature, motile 
spermatozoa (sperm cells). Non-motile spermatozoa are transported to 
the epididymis in testicular fluid secreted by the Sertoli cells. There they 
acquire motility [4].

Postcoital, human sperm cells can survive within the female reproduc-
tive tract for more than 5 days because of seminal plasma. This is produ-

ced in the seminal vesicles, prostate gland and urethral glands and se-
creted together with the spermatozoa during ejaculation. This seminal 
plasma provides a nutritive and protective medium for the spermatozoa 
during their journey through the female reproductive tract.

Hormonal control 
Spermatogenesis is controlled by a feedback mechanism involving the 
hypothalamus, anterior pituitary and testes. Gonadotrophic releasing 
hormone (GnRH) released by the hypothalamus travels through portal 
vessels to the anterior pituitary (see figure 2). Here, gonadotrophic cells 
respond by producing luteinising hormone (LH) and follicle stimulating 
hormone (FSH). LH stimulates the Leydig cells to convert steroids to tes-
tosterone. Together with FSH, testosterone contributes to the activation 
of the Sertoli cells. As mentioned before, Sertoli cells provide factors 
necessary for the successful progression of spermatogonia into sperm 
cells. 

How to intervene
The question is: how can we intervene in this process of spermatogene-
sis? Non-hormonal and hormonal targets could be the solution.

Non-hormonal targets include sperm production at the testicular level, 
sperm maturation and sperm motility. On hormonal level, you could 
think of hormones which suppresses the anterior pituitary and hypo-
thalamus like inhibin and testosterone. A different option would be sub-
stances which counteract LH and FSH.

We will now review three of the most promising methods of contracep-
tion which are under development.

Vasalgel 
This non-hormonal method targets the tubes carrying sperm from the 
epididymis to the ejaculatory duct (vas deferens). Vasalgel, developed 
in the USA, is a high molecular styrene maleic anhydride (SMA) that is 
injected into the man’s scrotum under local anesthetic. After injection, 
the SMA acid in Vasalgel forms a hydrogel and fills the lumen of the vas 
deferens, creating a mechanical barrier for sperm, while other fluid can 
still pass through. A second injection would undo the effect by dissol-
ving the polymer [5]. 

A great advantage of Vasalgel is that only one trip to the policlinic is nee-
ded to put a halt to fertility as long as desirable. Moreover, it might be 
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Figure 1: Adapted from OpenStax College. Anatomy & Physiology, Connexions Web 
site. June 19, 2013. http://cnx.org/content/col11496/1.6/.
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reversible without decreasing the fertility of the man.  The possibility of 
reversing the effect of Vasalgel by a second injection makes it a good 
alternative for the temporary  methods of contraception.

Vasalgel could also be a good replacement for vasectomies. Back pres-
sure caused by remaining ejaculation is an occasional issue with vasec-
tomy. The back pressure occurs because a vasectomy fully close the tu-
bes while Vasalgel does not. Sperms cannot pass the polymer because 
they are too big, but other fluids can find their way out through the 
body. This means  the back pressure is no  issue with Vasalgel and makes 
it a good alternative.

But what are the disadvantages? Other than that it requires a needle to 
be inserted in the scrotum, Vasalgel does not seem to have that many. 
A study with rabbits showed that 12 months after being injected with 
Vasalgel, the mucosal epithelium in the tube of the animals demonstra-
ted some degree of attenuation. However, this tissue response only ap-
peared to be minor and were no different from any other reaction of 
the body against a foreign body. These histological observations did not 
appear to be dependent upon the duration of Vasalgel. Further studies 
have to reveal if there are any more disadvantages [6].

Unfortunately, Vasalgel has not been tested on humans yet. The latest 
study of Vasalgel was performed in rabbits. The researchers’ conclusion 
was that the onset of azoospermia was rapid and durable over the 12 
month period by using Vasalgel. And as mentioned before, the only dis-
advantage was the mucosal epithelium attenuation.
So far Vasalgel sounds promising, since it can even stop rabbits from 
reproducing. However,  further investigation is needed to look into the 
effects on humans.

Hormonal injections
Hormonal contraceptives are used very often by women. It won’t be a 
surprise that the endocrine system can also be a target for male contra-
ceptives.

As shown in figure 2, intratesticular testosterone stimulates spermato-
genesis, but exogenous testosterone gives negative feedback to the an-

terior pituitary and hypothalamus. It thereby decreases secretion of go-
nadotrophic hormones: FSH and LH. That is how testosterone injections 
can reduce sperm production. A testosterone-progestin combination 
regimen was shown to be even more effective than testosterone only 
in suppressing spermatogenesis [7]. This is attributed to the fact that 
progestins can also inhibit gonadotropin secretion from the pituitary.

So testosterone in combination with progestins could serve as an ef-
fective contraceptive. The testosterone has to be injected into muscle 
tissue every four weeks, making it a very invasive method. That is not 
the only disadvantage. Unlike Vasalgel, hormonal injections have al-
ready been tested on humans. Several studies show many side-effects, 
as can be expected when using a hormonal target. One study showed 
a reversible reduction in testicular volume, an increase in haemoglobin 
and a reduction in HDL cholesterol [8]. A more recent study revealed 
side-effects like acne, injection site pain, increased libido and mood dis-
orders [9]. These side-effects have a lot in common with the side-effects 
reported by women using hormonal contraception.

Healthy men were given injections every four weeks. The efficacy was 
determined after the last injection. Reversibility was determined during 
the recovery phase which began 8 weeks after the final injection and 
could last for up to 56 weeks. Around 96 percent of the continuing users 
had decreased sperm concentration within 24 weeks. Only four preg-
nancies occurred with the continuing users. In 94.8 percent of the cases, 
the suppression of spermatogenesis was reversible.

To summarize, testosterone injections resulted into near-complete and 
reversible suppression of spermatogenesis. The frequencies of side ef-
fects were relatively high, causing six percent of the participants to dis-
continue the injections. Furthermore, the usability of weekly to monthly 
intramuscular injections could be doubtful. 

Anti-Eppin
Another promising target for contraception is the epididymal protein 
inhibitor (Eppin). Eppin is secreted by Sertoli cells and is found on the 
human sperm surface complexed with other proteins [10]. During ejacu-
lation, the Eppin protein complex is activated. Eppin’s functions include 
providing antimicrobial protection and sperm motility regulation [11].

Inhibition of Eppin could provide infertility by decreasing the motility of 
the sperm cells. Therefore, researchers have developed an antibody that 
binds to Eppin and blocks its function. The efficacy of this Eppin-based 
therapy has been tested in a study on monkeys. Nine male monkeys 
(Macaca radiata) were immunised with recombinant human Eppin [12]. 

None of the immunised monkeys with high anti-Eppin titers were able 
to impregnate females, indicating that these seven males were infertile. 
After the completion of fertility testing, immunisations were stopped. 
During this recovery time period, five monkeys recovered their fertility.

Although this represented a success, a number of concerns for further 
clinical development of this approach was raised. Firstly, immunisations 
were required frequently (every 3 weeks) throughout the treatment 
to maintain high titer anti-Eppin antibodies. Secondly, not all animals 
mounted a sufficient immune response. Thirdly and finally, two out of 
nine animals failed to reproduce after ending the injections, even after 
more than a year. A vaccine intended for men could also have such in-
consistent responses among individuals. Reversibility could be unpre-
dictable as well.

Researchers are now working to find organic compounds that mimic 
the effect of anti-Eppin antibodies binding to the sperm surface [13]. 

Figure 2:  Adapted from OpenStax College. Hormonal Control of Human Reproduc-
tion. October 17, 2013. http://cnx.org/content/m44841/latest/Figure_43_04_01.jpg
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These compounds are hoped to produce a more consistent response 
among individuals than the immunisations.

Conclusion

As presented, not only the woman’s body can be used to prevent preg-
nancy. We have looked at 3 different targets for male contraception: 
Vasalgel, Hormone therapy and anti-Eppin. These methods are very dif-
ferent and so are the advantages and disadvantages. The one thing in 
common is that they are all in experimentation phase. It will still take 
some time before these contraceptives could be on the market. For 
now, women will have to be the ones to deal with side effects as long as 
they are not ready to deal with a baby. 
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CORRECT ANSWERS TO THE EXAM QUESTIONS

Answer question 1
B. venous return

While running or walking, your leg muscles contract and contribute to the return of blood from your legs to your heart (skeletal-muscle pump). Your heart 
rate remains elevated after you stop running, but your leg muscles are no longer contracting. Blood pools in the legs, consequently decreasing blood 
pressure and cardiac output, causing lightheadedness and possibly passing out.

Bloktoets Circulatie en Respiratie I, maart 2015

During the exam, 65% of the participants answered this question correctly.

Answer question 2
A. decreased

Long-term moderate alcohol intake causes an increase in LPL activity. LPL hydrolyses the triglycerides in VLDL, turning them into LDL particles thus de-
creasing VLDL concentration. N.B. Acute alcohol intake and heavy alcohol abuse often show the opposite effect.

Bloktoets Stofwisseling, water- en zouthuishouding I, april 2015

During the exam, 20% of the participants answered this question correctly. 52% answered C: elevated. 

The exam questions can be found back on page 12 in this journal.
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