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The Effects of Omega3 on Oocyte Maturation

Ghorbani VVahed M, Maghzi P and Karimi Ghezeli Z

Abstract—— It has been shown that fatty acids have role in
oocyte maturation. The aim of this study was to determine the
effects of omega3 on oocyte maturation in vitro. In our study,
incubation of mouse oocytes with omega3 resulted in
increased oocyte maturation. Our results indicated that omega3
play arole in oocyte maturation.
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I. INTRODUCTION

Omega-3 fatty acids—also called w-3 fatty acids or n-3 fatty
acids are polyunsaturated fatty acids (PUFASs) with a double
bond (C=C) at the third carbon atom fromthe end of the carbon
chain.The fatty acids have two ends, the carboxylic acid (-
COOH) end, which is considered the beginning of the chain,
thus "alpha", and the methyl (-CH3) end, which is considered
the "tail" of the chain, thus "omega"; the double bond is at
omega minus 3 (not dash 3). Common sources of plant oils
containing the omega-3 ALA fatty acid include walnut, edible
seeds, clary sage seed oil, algal oil, flaxseed oil, Sacha Inchi oil,
Echium oil, and hemp oil, while sources of animal omega-3 EPA
and DHA fatty acids include fish, fish oils, eggs from chickens
fed EPA and DHA, squid oils, and krill oil.[1] Fatty acids
improve the circulation to the genitals, which help support the
prostate and the other element needed for reproduction.

It helps lower blood pressure, which helps with erectile
dysfunction. Omega 3s are important to the production of
sperm.[2]

Flax oil and fish oil are rich in Omega-3 fatty acids. Omega-3
acids have been shown to help fertility by helping to regulate
hormones in the body, increase cervical mucous, promote
ovulation and overall improve the quality of the uterus by
increasing the blood flow to the reproductive organs. Omega-3
fats also contain two acids that are crucial to good health:
DHA and EPA. These two acids have been shown to help
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many forms of disease. Low levels of DHA have been linked to
depression and other mental health issues. During pregnancy,
a lack of DHA may be associated with premature birth, low
birth weight and hyperactivity in children. [3]

Oocyte intracellular lipids are mainly stored in lipid droplets
(LD) providing energy for proper growth and development.
Lipids are also important signalling molecules involved in the
regulatory mechanisms of maturation and hence in oocyte
competence acquisition. Recent studies show that LD are
highly dynamic organelles. They change their shape, volume,
and location within the ooplasm as well as their interaction
with other organelles during the maturation process. The
droplets high lipid content has been correlated with impaired
oocyte developmental competence and low cryosurvival. Yet
the underlying mechanisms are not fully understood. In
particular, the lipid-rich pig oocyte might be an excellent model
to understand the role of lipids and fatty acid metabolism
during the mammalian oocyte maturation and their implications
on subsequent monospermic fertilization and preimplantation
embryo development. [4].

Il. MATERIAL AND METHODS

Oocytes were removed from mouse ovaries and cultured in
cell culture media and incubated with different doses of
omega3 and subsequently were studied through microscope
and the maturation of oocytes were examined and compared
with control and shamgroups.

I1l. RESULTS

Our results indicated that exposure to 10 micrograms of
omega3 led to significant increase in oocyte maturity compared
to control cells (P<0.01). There was non-significant difference
in oocyte maturation in sham compared to control group
(Figure 1) Fig. 1 shown in appendix

IV. DISCUSSION

In our study we found that omega3 has improving effect on
oocyte maturation and so on reproductive system. Generally,
the results indicated that healthy diets rich in some nutrients
such as omega-3 fatty acids, some antioxidants (vitamin E,
vitamin C, pB-carotene, selenium, zinc, cryptoxanthin and
lycopene), other vitamins (vitamin D and folate) and low in
saturated fatty acids and trans-fatty acids were associated with
improved reproductive system function.[5] Supplements that
have demonstrated positive effects on fertility include aescin,
coenzyme Q 10, glutathione, Korean red ginseng, L-carnitine,
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nigella sativa, omega-3, selenium, a combination of zinc and
folate, and the Menevit antioxidant. [6] Studies also show that
dietary omega3 has positive effects on treatment of some
aspects of reproductive system disorders. [7] There is strong
evidence linking consumption of diets high in omega-3 with
reduced circulating peripheral inflammatory markers such as
PGF(2a). Inflammatory eicosanoids including PGF(2a), in
particular, can significantly affect reproduction outcomes such
as the onset of oestrus, embryo survival and parturition. [8]
Omega-6 and omega-3 polyunsaturated fatty acids are reported
to alter follicular growth, steroid synthesis and prostaglandin
metabolism in the ovary and endometrium, respectively.
Omega-6 fatty acids are believed to have pro-inflammatory and
thus PGF2a-stimulating properties rendering them extra value
as 'nutraceutical' early post-partum, while omega-3 fatty acids
can weaken this inflammatory potency, leading to a higher
chance of survival of the embryo when supplemented during
the periconceptual period.[9] Beside the ovary, the fat body is
an important organ involved in the metabolism and storage of
the glycoproteins and lipids that will be transformed into the
lipoglycoproteins of the yolk platelets in the ovary. [10] In
non-human primates n-3 fatty acid insufficiency during
perinatal development leads to widespread deficits in
functional connectivity in adult frontal cortical networks
compared to primates raised on DHA-fortified diet. [11] The
long chain omega-3 fatty acid also play important role in
maturation of various tissues including brain tissue. [12].

V. CONCLUSION

According to our finding, omega3 play a role in oocyte
maturation.

APPENDIX

10 microgr

Control Sham

Figure I. Maturation of oocytes compared to control group.
* indicates significant increase compared to control group (P<0.01)
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