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Control Diet

AlM: To assess the effects of omega-3 PUFAs supplementation or
deficiency, from gestation through to adulthood, on cognition,
depressive-like behaviour, sociability, anxiety and on brain lipid
composition in murine offspring.
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Statistical analysis:-> 1 way Anova followed by Tukey’s post-hoc analysis. *-Compared to Control Group/ #-Comparison between Omega 3+ and Omega 3- groups

Results
Social behaviour

Adolescence Adulthood

400,  Three Chamber Test (3CH) 150 Three Chamber Test (3CH) 200 Three Chamber Test (3CH)

Three Chamber Test (3CH)

10min Sociability test

5 o I &
o, 2 & 2
S 60- S 3001 g # S HitH
Test mouse < < < 1004 . W, %,3 = 200-
;7 &~ > S 40- 2 3 200- 28 BN
l’ \ ,’ \ S 2 S N2 S L g 2
\/@ ; ¢Q‘> X " : 5 3 £ 50 5 100" Omega 3-
S 201 S 1001 @ @
5 g 5 3 N
Mouse Object = = = = ey eger s .
I 0- 0- 0- 0- Sociability impairment
Control Omega 3+ Omega 3- Control Omega 3+ Omega 3- Control Omega 3+ Omega 3- Control Omega 3+ Omega 3-
‘ compared to the
Three Chamber Test (3CH) Three Chamber Test (3CH) Three Chamber Test (3CH) Three Chamber Test (3CH) COntrO| and Omega 3 +
10min Social novelty test 250 . 2 250: . 200 group in adulthood
T S D RS
0 | = | 0 . =
Test mouse _ g 20 L% 200 S 200 L% ~150-
= " < 9 pu D < ] = o
: : (@. = 1507 £ » 150+ 2 8150 =)
\ @ ,' ¢@¢ A ,,’ - @ = 9) - % < % 100+
.- i 2 S 100- I5 2 100- k= = 100+ S 3
Familiar Novel S 8 = E '§ S
Mouse Mouse & 50 S 501 3 5o =
= IS = IS
0- 0- 0+ 0+
Control Omega 3+ Omega 3- Control Omega 3+ Omega 3- Control Omega 3+ Omega 3- Control Omega 3+ Omega 3-
Adolescence Adulthood C22:6 Omega-3 C22:5 Omega-6 C20:4 Omega-6
| N Omega 3+ - Enhanced Docosahexaenoic acid (DHA) Docosapentaenoic acid (DPA) Arachidonic acid (AA)
Novel Object Recognition (NOR) Novel Object Recognition (NOR) memory cgmpared to
0.8 0.8 . 151 6 HH4 10+
x < control in adulthood | g
20.6 2 0.6 L L L
S 5 =" z " = *
@) o G
20 T 0.4 Omega 3- - Memory > o E
£ E # impairment compared to Hippocampus | S S . g »
20.2 0.2 . = o o
8 & Omega 3+ group in 21
0.0- 0.0- adolescence and adulthood 0- 0 : . 0-
Control Omega 3+ Omega 3- Control Omega 3+ Omega 3- Control Omega 3+ Omega 3- Control Omega 3+ Omega 3- Control Omega 3+ Omega 3-
° ° ° ° 20 10 10 HEt
Depression-like behaviour/HPA axis response to stress it
8- g
<{ 6 <C 64
Adolescence Adulthood Prefrontal | & i =
o
Forced Swim Test (FST) Forced Swim Test (FST) EOitEX § HHH é 41 g 4
200+ 200' @) 5. @) (@)
g %—’? * Omega 3- 21 21
& 150+ & 150+ J o 0 ' . 0-
GE) GE) Control Omega 3+ Omega 3- Control Omega 3+ Omega 3- Control Omega 3+ Omega 3-
= 100 = 100 Increased depression- 7 3 ittt 101
5 5 like behaviour in o i
£ 501 £ 50- =10 2. S
£ £ adulthood < = 2 .
Amygdala =t < <
0 Control Omega+ Omega- 0 Control Omega+ Omega- S HHH S S 41
= 51 =2 —
> > >
. 24
Forced Swim Test (FST) Forced Swim Test (FST)
300; 200:- 0- 0 e v 0-
stress & Control stress : g?nrg“: o Control Omega 3+  Omega 3- Control Omega 3+ 6n Control Omega 3+  Omega 3-
’—g @ Omega3+ | = 9 Omega 3+ 10 2.5 HHH HHH
S -+ Omega 3 - £ 150+ * Omega 3 -
(@) (@)} ¢ 8+ 2 0 L
£ 200:- S u " S -
w % >
S S 100 Improved stress|| [Hypothalamus i " 3 oo p
2 [ response in S 8 10 S 2.
S S 50 aaolescence 21 0.5+
B B 0 0.0 Q=
© © Control Omega 3+ Omega 3- ' Control Ome(::]a 3+ Omega 3- Control Omega 3+ Omega 3-
0' T ¥ ¥ ¥ O'—|— ¥ ¥ ¥ ¥
0 15 45 90 120 0 15 45 90 120 Omega 3+ - Increased levels of Omega 3- - Decreased levels of Omega
Time (min) Time (min) Omega 3 and decreased of Omega 6 3 and increased levels of Omega 6.

References

1. Innis, S.M., Omega-3 Fatty acids and neural development to 2 years of age: do we know enough for dietary recommendations?

Conclusions

Journal of pediatric gastroenterology and nutrition, 2009. 48: p. S16-524. ¢ Omega-3 PUFAs deficiency caused impairments in cognition, socia blllty and
2. 2. Janssen, C.l., et al., Impact of dietary n-3 polyunsaturated fatty acids on cognition, motor skills and hippocampal neurogenesis in d . lik b havi
developing C57BL/6J mice. The Journal of nutritional biochemistry, 2015. 26(1): p. 24-35. epression-iike benaviour.

Acknowledgements & Disclosure * Omega-3 PUFAs supplementation enhanced cognition and stress response.
The authors would like to thank Dr. E. Paterson, P. Mulryan, P.Fitzgerald and C. Manley for their technical assistance, and Dr. A.

Golubeva and K. Rea for critical revision of the poster. The APC Microbiome institute is a research institute funded by Science *® The behavioural effects may be related with an increase of Omega-3 PUFAs in the brain.
Foundation Ireland (SF1), through the Irish Government’s National Development Plan (Grant Number 12/RC/2273). TGD and JFC are also

supported by the Irish Health Research Board, the Dept. of Agriculture, Food & the Marine and Enterprise Ireland. CSO is funded ® Omega-3 PUFAs supplementation/deficiency effects were more pTOHOUnCEd in
through SMART FOOD project.

University College Cork, Ireland

Bia agus Mara Acricurrure axp Foop Deveropment Autsoriry UNIVERSITY COLLEGE CORK Coldiste na hOllscoile Corcaigh

b ‘ adulthood than adolescence.
=8, [\ Rgcuitwe, cagasc . . {EX UGC . : : : TR
Sﬁ ' ‘et RS RIRe anaronve L (S - * These findings show the importance of n-3 PUFA intake on brain development indicating
Talmhaiochta,

¢ NULraVare e e possible implications in psychiatric disorders.

Health Research Board


http://www.google.ie/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=Tf8x4YX5YZ2ZeM&tbnid=ti7ssn8uACIkkM:&ved=0CAUQjRw&url=http://www.teagasc.ie/research/futureagrifood/&ei=ojtxUo3HAcqBhAejmIB4&bvm=bv.55617003,d.ZG4&psig=AFQjCNFBNCdK5gSKD1lXFhPsW_ke6KtG3w&ust=1383238931195507

