
The results of past studies on parabens effect on 
fertility have proven conflicting. Most of the research 
regarding the results of EDC exposure on the 
human body focuses on chemicals such as 
phthalates and bisphenols, the more common 
disrupting chemicals. To test the effect of paraben 
exposure on sea urchin fertility, male gametes were 
extracted and exposed to methyl and propyl 
paraben, and used to fertilize female gametes. Sea 
urchins are manageable in aquaria, spawn on 
command following an injection of KCl solution, 
gamete collection is relatively easy, and fertilization 
occurs outside of the body. Success of fertilization 
and development were analyzed for exposed sperm 
and embryos in triplicate. Results show that at low 
concentrations of paraben exposure, infertility and 
death are inevitable.

Abstract

Endocrine disrupting chemicals (EDCs) are 
substances that have a disrupting effect on the 
amount of hormones released in the body, leading to 
birth defects and developmental complications in 
infants that will manifest into diseases later in life. 
Parabens are chemicals used as preservatives in 
pharmaceutical, cosmetic, and infant care products as 
well as some foods [1]. These substances have been 
known to have many negative effects and are 
becoming a rising concern for their possible 
endocrine disrupting effects. Environmental exposure 
to EDCs during pregnancy have a correlation to 
sporadic miscarriage, the loss of an embryo or fetus 
before 20 weeks of pregnancy. These substances can 
also have adverse effects on the male reproductive 
system. Effects include degeneration in relative 
weight of epididymis, decrease in sperm count and 
quality of sperm and decrease in level of testosterone 
[2].
Currently, the FDA does not have any restrictions on 
the use of parabens in cosmetics in the United States. 
However, the European Union restricts the use to 
0.4% for individual compounds and 0.8% for a 
mixture of compounds. Efforts are currently in place to 
decrease the concentration down to a restriction of 
0.19%. 

Introduction

• Sea Urchins from Gulf Specimen Marine Lab 
(Panacca, Florida)

• Instant Ocean from local pet store
• 10 M NaOH for pH increase
• Methylparaben (Sigma Aldrich)
• Propylparaben (Sigma Aldrich)
• 0.5 M KCl
• Microscope

Materials

Gamete Collection
• 0.5 M potassium chloride solution was prepared. 0.1 

ml of KCl was injected into each side of the urchin.
• Male urchins were placed mouth side down on a petri 

dish after injection with KCl. White sperm appeared on 
the surface of the urchin and were collected with a 
pipet and placed in a small test tube. Samples were 
stored at 4 C for a week

• Females urchins were placed mouth side up onto a 
beaker full of sea water post injection. Eggs were shed 
into sea water and collected at the bottom.

Sea Urchin Exposure to Parabens
• Sea Urchin sperm were exposed to two chemicals 

separately. Propylparaben at concentrations of 10 µl/1 
mL seawater, 50 µl/1 mL seawater, and 100 µl/ 1 mL 
seawater. Methylparaben at concentrations of 2.66 µl/ 
1 mL seawater, 13.3 µl/ 1 mL seawater and 26.6 µl/ 1 
mL seawater. Concentrations have a direct correlation 
to those mentioned in intro and were calculated 
through paraben solubility.

In Vitro Fertilization
• Sperm were drawn from the stored samples and 

expelled onto the eggs. Embryos were undisturbed for 
two hours post fertilization before fertilized embryos 
were counted. Fertilization was repeated for each 
concentration of paraben exposure. 

Fertile Embryo Success Analysis
• Survival and development of the fertilized and 

unfertilized embryos were analyzed and recorded in 
comparison to the control group embryos. Living vs . 
Dead were determined by analyzing motility. 

Methods

Results 
Further, the results indicate that while the embryos of 
the control group eventually died, the success of their 
fertilization was greater than that of the embryos 
created from paraben exposed gametes. Embryos 
produced from Propylparaben exposed gametes were 
subjected to more adverse conditions than the 
Methylparaben exposed gametes. In addition to their 
effects on developmental success, paraben exposure 
was also detrimental to sperm survival. This was 
analyzed by observing the sperm motility, whereas lack 
of indicated death. In correspondence to the 
hypothesis, results prove the original proposition to be 
correct. However, data shows that any amount of 
exposure to either paraben and for any increment of 
time will have a negative effect on sea urchin embryo 
and sperm survival. The greatest effect of negativity 
was seen in the embryos, fertilized from the group of 
sperm exposed to 26.6 µl of Methylparaben/1 mL of 
seawater after 120 hours. 

Based on this research, it has been found that 
parabens can alter fertility rates when directly exposed 
to sea urchin gametes. While lower levels of paraben 
exposure are had a smaller effect on fertility, higher 
levels made a significant difference in the success of 
sea urchin fertilization. Therefore, the amount found in 
food and cosmetic products should be limited to under 
a concentration of .19% per kg of product or prohibited.

Conclusion

Evaluation of the Effect of Paraben Exposure on Sea Urchin 
(Strongylocentrotus Purpuratus) Fertility

Hypothesis: If the Sea Urchin sperm are exposed to over 10 µl of paraben for one hour, the success of their fertilization with female gametes will 
be decreased from amount of embryos produced in the control group. 

Figure 2. Methylparaben 
Structure

Figure 1.  Propylparaben 
structure

Figure 3. Sea urchins

Further Research
The experiment should be extended to analyze the 
effects of all types of parabens on sea urchin fertility 
including ethyl and butyl paraben. Research can also be 
conducted on the differences in effect of exposing the 
sperm versus exposing the eggs. The effect of paraben 
exposure on a sea urchins reproductive organs may also 
be a point of interest as well. 
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Figure 14. represents the 
percentage of dead sperm after 

Propylparaben exposure at various 
concentrations and time. At 0 

minutes, sperm was not exposed 
to any amount of Propylparaben.

Variables
• Control: Unexposed sperm and Embryos
• Dependent: Amount of dead embryos and sperm 
• Independent: Concentration of parabens used in 

exposure

Figure 4. KCl injection to male sea urchin Figure 5. Embryo Analysis

Figure 6 represents the amount of dead embryos 
after 30 minutes of exposure to various 

concentrations of Propyl- and Methylparaben

Figure. 7 represents the amount of dead 
embryos after 1 hour of exposure to various 
concentrations of Propyl- and Methylparaben

Figure 8. represents the amount of dead 
embryos after 2 hours of exposure to various 
concentrations of Propyl- and Methylparaben

Figure 9. represents the amount of dead 
embryos after 24 hours of exposure to various 
concentrations of Propyl- and Methylparaben

Figure 15. represents the 
percentage of dead sperm after 

Methylparaben exposure at various 
concentrations and time. At 0 

minutes, sperm was not exposed to 
any amount of Methylparaben.

Figure 10. shows an
unexposed embryo

Figure 11. shows a
denatured embryo after 2

hours of 13.3 µl
Methylparaben exposure

Figure 12. shows the
pre-exposed sperm 

Figure 13. shows sperm
after 30 minute

exposure to 50 µl
Propylparaben

Discussion

Discussion cont. 

The results show that all concentrations of Methyl- and 
Propylparaben exposure are detrimental to the sea 
urchin sperm and fertility. The higher concentrations of 
paraben exposure had increasingly negative effect on 
the organisms, as opposed to the lower concentrations. 


