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Effects of polyunsaturated fatty acids on fertilization and embryonic
development
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Objective is to clarify the concentration of polyunsaturated fatty acids

(PUFAs) in the follicular fluid affect fertilization and the quality of embryos. A prospective study
was conducted on 28 women eligible for in-vitro fertilization and embryo transfer between August
2016 and December 2017. Twenty-eight serum and 140 follicle fluid samples were collected and
analysed. PUFAs fractions from the serum and follicular fluid were analysed using gas
chromatography. Two milliliters of follicular fluid was collected from six consecutive follicles of
each patient. Each individual follicle was aspirated independently and matched to an oocyte gr owing
in this particular follicular milieu. Certain PUFAs showed significantly higher or lower levels
dependin? on fertilization. There was no significant difference in the concentration of PUFAS in the
follicular fluid between good and poor quality blastocyst.
The concentration of PUFAs in the follicular fluid plays an important role in fertilization.
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1.
PUFAs Concentration of Concentration of
Blood (ag/ml) follicular fluid
(1rg/ml)

Linoleic acid C18:2w6 914.5 +149.1 238.2 340

Yy -Linolenic acid C18:3w6 4817 0.93 = 0.42
Dihomo-y/-linolenic acid C20:3w6 38.9 = 13.9 16.5+4.3
Arachidonic acid C20:4w6 209.3 +=43.8 7794122
Docosatetraenoic acid C22:4w6 55=+1.9 5322
Eicosadienoic acid C20:2w6 8120 4.6 +=0.87
Alpha-Linolenic acid(ALA) C18:3w3 20170 3+0.65

EPA C20:5w3 27.6 =10.7 81+31
Docosapentaenoic acid C22:5w3 14035 5615

DHA C22:6w3 1247 = 31.3 434 =87




2. M (MI or GV )
PUFAs MIl (n=127) MI/GV (n=13) p

Linoleic acid C18:2w6 230.3 = 40.2 257.9 =50.1 0.019
Y-Linolenic acid C18:3wb6 1.05+0.45 0.96 = 0.31 0.27
Dihomo-y/-linolenic acid C20:3w6 15.2 4+ 3.8 14344 0.39
Arachidonic acid C20:4w6 753% 175 80.5+21.2 0.34
Docosatetraenoic acid C22:4w6 52+23 57x47 0.7
Eicosadienoic acid C20:2w6 4.34 = 0.88 4.4+0.94 0.78
Alpha-Linolenic acid(ALA) C18:3w3 3.04 = 0.86 3.26 +=0.26 0.24
EPA C20:5w3 8.6 x3.6 9.2+35 0.54
Docosapentaenoic acid C22:5w3 52+13 6.1 23 0.12
DHA C22:6w3 40274 429+11.1 0.34

3. (MIl, MI or GV )
PUFA Fertilised oocytes Unfertilised p

n=90 oocytes n =40

Linoleic acid C18:2w6 231.1+48.1 2339371 0.71
Y-Linolenic acid C18:3wb6 1.12 +=0.45 0.9 +=0.39 0.007
Dihomo-y/-linolenic acid C20:3w6 155436 14444 0.16
Arachidonic acid C20:4w6 754+ 18.1 77626 0.51
Docosatetraenoic acid C22:4w6 54+26 53=+3.1 0.8
Eicosadienoic acid C20:2w6 54+26 53=+3.1 0.8
Alpha-Linolenic acid(ALA) C18:3w3 3.0 x=0.89 3.0x0.81 0.96
EPA C20:5w3 8.2+35 10.1 = 3.6 0.004
Docosapentaenoic acid C22:5w3 51+13 57+138 0.036
DHA C22:6w3 399+64 42.9 = 10.7 0.09

4.

Good quality Poor quality p
PUFAs blastocysts* blastocysts
n=15 n=28

Linoleic acid C18:2w6 234.3 +=60.3 211.3 %355 0.19
Yy -Linolenic acid C18:3wb6 1405 11=+05 0.12
Dihomo-y-linolenic acid C20:3w6 16.9 = 3.3 15431 0.17
Arachidonic acid C20:4w6 80.5 % 13.5 71 4 20.2 0.14
Docosatetraenoic acid C22:4w6 6.2 432 5528 0.5
Eicosadienoic acid C20:2w6 47+ 1.25 457 =112 0.75
Alpha-Linolenic acid(ALA) C18:3w3 29+x11 29=+1.0 0.99
EPA C20:5w3 8.6 3.9 7232 0.53




Docosapentaenoic acid C22:5w3 55+15 51+13 0.35
DHA C22:6w3 36.9 +35.9 39.7 5.0 0.96

Pregnancy-positive ' Pregnancy-negative

PUFA p
n=21 n=14
Linoleic acid C18:2w6 215+ 143.1 231.6 #=43.7 0.2
Y -Linolenic acid C18:3w6 1.2+0.54 1.0+0.2 0.075
Dihomo-y-linolenic acid C20:3w6 17242 15154 0.17
Arachidonic acid C20:4w6 759204 75.1+14.9 0.89
Docosatetraenoic acid C22:4w6 5933 53%x25 0.5
Eicosadienoic acid C20:2w6 44 = 0.1 44 = 1.2 0.47
Alpha-Linolenic acid(ALA)  C18:3w3 3.0 =09 28=+x0.9 0.41
EPA C20:5w3 7.2%+26 81+41 0.47
Docosapentaenoic acid C22:5w3 53x15 51+138 0.79
DHA C22:6w3 38273 42.8 = 8.6 0.17
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